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CHAPTER ONE 

THE SPERM NUCLEUS: CHROMATIN, RNA AND HIGHER ORDER CHROMATIN 

STRUCTURE 

 

This chapter was adapted from the following publication: 

Johnson GD, Lalancette C, Linnemann AK, Leduc F, Boissonneault G and Krawetz SA. (2011). 
"The sperm nucleus: chromatin, RNA, and the nuclear matrix." Reproduction 141(1): 21-36. 

 
I. Summary 

Within the sperm nucleus the paternal genome remains functionally inert and protected 

following protamination. This is marked by a structural morphogenesis that is heralded by a 

striking reduction in nuclear volume. Despite these changes, both human and mouse 

spermatozoa maintain low levels of nucleosomes throughout the genome. These regions may be 

necessary for organizing higher order genomic structure through interactions with a subset of 

chromatin regulatory proteins which persist following nuclear remodeling. The promoters of this 

transcriptionally quiescent genome are differentially marked by modified histones that may poise 

downstream epigenetic effects. This notion is supported by increasing evidence that the embryo 

inherits these differing levels of chromatin organization. In concert with the suite of RNAs retained 

in the mature sperm they may synergistically interact to direct early embryonic gene expression. 

Irrespective, these features reflect the transcriptional history of spermatogenic differentiation.  

II. Background 

Unlike the vast size of the oocyte the diminutive sperm may have initially seemed unlikely to 

carry information in excess of its genomic cargo. Indeed, our ability to appreciate the contrary 

only began to gradually develop over the last two decades. This has been due to several factors, 

primarily reflecting the distinct nuclear environment of the mature spermatozoon. The sperm 

genome is repackaged into a near crystalline-state which has proven resistant to dissection. This 

extensive remodeling both protects the paternal genome and is requisite for the characteristic 

reduction in nuclear volume which occurs as the head takes on a unique shape [reviewed in, 9]. 

The assumption that sperm occupy a limited developmental role compared to oocytes has in part 
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been due to these physical constraints and the appropriate enabling physical, chemical and 

biological technologies [10]. 

Despite the near-complete packaging of the sperm genome as protamine-associated 

DNA, it is increasingly clear that specific regions retain a somatic-like structure [reviewed in, 11, 

12-15]. In some cases, modified histones differentially mark these regions in a manner 

reminiscent of the epigenetic states observed in somatic or stem cells [14, 16]. This feature of 

sperm chromatin has been suggested to influence the order that genes are repackaged into a 

nucleosomal bound state and/or expressed following fertilization [reviewed in, 8, 17]. Additionally, 

sites of histone retention are likely to provide insight into the transcriptional history of 

spermatogenesis. 

RNAs produced during this prior window of transcription are retained in sperm and 

delivered to the oocyte. The biological role of these transcripts post-fertilization remains a subject 

of debate. Regardless of their function several of these molecules are currently being developed 

as biomarkers of male fertility [18-21]. Isolation and characterization of sperm RNAs from fertile 

and affected men is expected to highlight the importance of the sperm transcriptome to the 

reproductive health of men [20, 21].  

The notion that the male gamete merely delivers paternal DNA to the oocyte is falling by 

the wayside. This reflects several developments pertaining to the possible retention in sperm of 

three additional forms of actionable information: chromatin, RNA, and higher order chromatin 

structure. These potential sources of heritable information will be further expanded upon below.  

III. Sperm Chromatin 

Spermatogenesis is characterized by ordered histone replacement. As spermatogonia 

commit to this differentiative pathway they have already begun to incorporate testis-specific 

histone variants into their chromatin [Figure 1.1; 22, 23, 24]. Synthesis and deposition of these 

proteins peaks during meiosis [25]. Subsequently, in round spermatids, the majority of histones 

are first replaced by the transition proteins and next by protamines (PRMs) supported by the 
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action of testis-specific histone variants. Some histone variants, as well as canonical histones, 

are maintained throughout the remaining stages of spermatogenesis [26-34, reviewed in 35, 36, 

37]. 

Chromatin remodeling requires regulated post-translational modifications of histones 

including acetylation [38-42], ubiquitination [43-45], methylation [46] and phosphorylation [47-49]. 

Figure 1.1 Overview of spermatogenesis. Spermatogenesis initiates with clonal expansion of 
proliferative spermatogonia. Some of these cells develop into type B gonia which commit to 
meiosis dividing to produce a primary spermatocyte. Throughout this developmental window 
there is active transcription and translation as well as the deposition of testis-specific histone 
variants. Following a series of reductive divisions a single spermatocyte results in 4 haploid round 
spermatids. The protamines and transition proteins are transcribed in the round spermatids but 
are then then stored as ribonucleic protein particles (mRNPs). Packaged as mRNPs a subset of 
spermatogenic RNAs evade targeted degrade by the piRNA (MIWI) mediated decay pathway. 
Following their translation in elongating spermatids, protamine binding condenses the genome 
while cytoplasmic expulsion further reduces cellular volume. Following condensation the cell is 
transcriptionally and translationally silent. As the mature gamete leaves the testis and encounters 
the epididymis it further condenses. Spermatozoa may also engage in signaling pathways 
through the exchange of vesicles found within the fluid of the male reproductive tract [Figure is 
adapted from 7].   
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Among these modifications, to date, the global hyperacetylation of histones is the best 

characterized. Incorporation of these marks destabilizes nucleosomes in preparation for their 

replacement by the transition proteins and, ultimately, by the protamines [50, 51].  

Hyperacetylation is essential in mice and men as perturbation is correlated with defective 

spermatogenesis [52, 53]. This is supported by the observation that species maintaining 

chromatin in a somatic-like state do not exhibit elevated levels of histone acetylation in sperm 

[42]. For example, trout spermiogenesis spans several weeks during which spermatids exhibit 

high steady state levels of hyperacetylation. Extended maintenance of this modification prior to 

protamination suggests additional factors are needed to complete nuclear remodeling [42, 54]. 

This view is supported by the observation in Drosophila that even precocious hyperacetylation 

does not prematurely induce the transition to a condensed chromatin state [55].  

Even though there are potentially several pathways regulating initiation of chromatin 

remodeling, inhibition of the ubiquitin proteasome pathway by loss of an ubiquitin ligase can block 

global histone acetylation, degradation, and protamine deposition, resulting in sterility [45, 56, 57]. 

In these studies mature spermatozoa were low in number and exhibited altered morphologies, 

reminiscent of teratazoospermia. Indeed, microarray analysis of sperm RNAs from 

teratozoospermic patients presents as a severe disruption of the ubiquitination pathway [58].  

During murine and human protamination, histones are replaced first by the transition 

proteins (TNPs); then, they are subsequently displaced by the PRMs [Figure 1.1; 59]. Binding of 

these small arginine-rich proteins to the negatively charged phosphodiester backbone of the 

double helix abolishes the electrostatic repulsion between proximal chromatin strands permitting 

their folding into large globular structures [60]. These structures are further stabilized by inter- and 

intramolecular disulfide bridges compressing the genome into a semi-crystalline state as the 

spermatozoon transits through the epididymis [Figure 1.1; 61]. The resulting mature human sperm 

nucleus is now condensed to 1/13th the size of that of the oocyte [62]. 
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Nuclear remodeling has been proposed to serve three functions [9]. First, the reduced size 

and shape of the sperm nucleus yields a hydrodynamic structure that is predictive of fertility in 

bulls and red deer [63-65]. Second, protamination renders the majority of the sperm genome 

resistant to nuclease activity, irradiation, and shearing forces [8, 66, 67]. Presumably, both 

features were evolutionarily optimized to protect the paternal genome while traversing the female 

reproductive tract en route to the oocyte. Third, although a subject of debate, the selective post-

meiotic retention of histones provides the zygote a dichotomous chromatin package that could 

serve to preferentially poise regions for early use [14, 16, 36].  

Murine spermatozoa organize about 1-2% of their genome with nucleosomes [16, 68], 

whereas up to 15% of human sperm DNA is packaged in this manner [37, 69, 70].  Interrogation 

of isolated nucleosome-associated sequences demonstrated that some of these genomic regions 

included imprinted regions [71], telomeres [72, 73], retroposon DNA [73], and specific gene loci 

[8, 73, 74]. Lacking comparable nucleosomal enrichment, the chromatin structure of the 

centromeric and pericentromeric sequences in mammalian sperm, contains a mixture of 

nucleosomes and protamines [8]. Specifically, these regions retain modified histones such as 

H3K9me3 as well as the histone variants CENP-A and H2A.Z [14, 75, 76]. Together these 

observations led to the hypothesis that the maintenance of nucleosomes at specific sites may 

prime discreet regions for use shortly after fertilization. Initial support for this premise came from 

the finding that in human sperm histones bind DNA in a sequence-specific manner around gene 

regulatory regions [8, 36].  

Studies reporting the in situ localization of nucleosome-associated genomic regions in the 

sperm should be met with caution. The compact nuclear environment of the spermatozoa cannot 

be accurately interrogated by immunofluorescence without prior membrane destabilization and 

chromatin decondensation. Considering decondensation alters the position of nuclear elements, 

such treatments may skew interpretations [23]. With this caveat, in human spermatozoa, core 

histones as well as testes specific histone variants have been observed within the basal portion 
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of the nucleus proximal to the tail [31, 77]. In contrast, H2B as well as nucleosome associated 

telomeric regions exhibit a partially overlapping punctuate pattern throughout the nucleus [31, 78]. 

In the mouse, telomeres are bound by linker H1, which is absent from human sperm, and appear 

localized to the periphery [37, 73]. As an additional point of comparison the canonical histones 

found in spermatozoa of the evolutionarily distant marsupial, Sminthopsis crassicaudata, are also 

peripherally located [79]. However, it cannot be excluded that these results primarily reflect 

nuclear access.  

Genome-wide analysis of the chromatin landscape in mature sperm has largely relied on 

the identification of histone-enriched regions. These approaches were initiated with CGH tiling 

arrays which established that histone-bound DNA is associated with gene-dense regions and 

enriched for developmentally regulated promoters as well as CTCF binding sites [12]. The results 

of this study were quickly complimented by a series of reports which used high-throughput DNA–

sequencing technologies to analyze sperm nucleosome-associated DNAs [14]. These sequences 

exhibited a modest enrichment within the promoters of developmentally important genes including 

embryonic transcription factors and signaling pathway components, as well as microRNA and 

imprinted genes clusters.  

Independent analysis has demonstrated that internal exons also display significantly 

greater histone enrichment than flanking intronic sequences [80]. By coupling chromatin 

immunoprecipitation (ChIP) and DNA-sequencing (ChIP-seq) histone variants and modified 

histones have been localized to specific sequence elements genome in sperm. Canonical 

replication-dependent H3.1 and H3.2 were shown to be enriched within promoters bearing the 

silencing H3K27me3 modification [15]. In contrast nucleosome containing replication-

independent H3.3 are correlated with the activate histone modification H3K4me3 within 

sequences containing an elevated frequency of C-G dinucleotides, known as CpG islands.  

These opposing silencing and activing histone modifications, H3K27me3 and H3K4me3, 

respectively, have also been observed within developmentally regulated promoters [14, 16].The 
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retention of theses epigenetic marks within a transcriptionally silent cell suggested that these 

genes may be bivalently marked by H3K4me2/3 and H3K27me3. The bivalent promoter is a 

hallmark of developmentally regulated stem cell genes and has recently been observed in 

Zebrafish blastomeres [81]. In addition to harboring sites of both active and repressive histone 

modifications, bivalent promoters are often bound by RNA polymerase and are therefore poised 

for expression. The coordinated removal of repressive H3K27me3 throughout differentiation 

permits the initiation of transcription, providing temporal and spatial control of gene expression. 

Bivalent promoters might reflect the male contribution to early gene expression [82].  

Alternatively, it has been suggested that the differential enrichment of histone 

modifications within specific ontological categories of promoters, and not bivalency, may regulate 

early embryonic gene expression [16]. In human sperm, H3K4me2 marked promoters of genes 

associated with spermatogenic and housekeeping processes whereas H3K27me3 was enriched 

within the promoters of developmentally regulated genes expressed following implantation or in 

differentiated cells. Further, the degree to which a promoter was occupied by H3K27me3 

positively correlated with repression of the corresponding gene during early mouse embryonic 

development. Together these results argue that the retention of the repressive H3K27me3 

modification at specific promoters in human sperm may provide a paternal and possibly 

transgenerational mark [82].  

The two modes of paternally derived epigenetic promoter regulation introduced above, 

bivalency and differential enrichment of modified histones, are present in sperm of mice and men 

(Figure 1.2). The use of one mechanism in lieu of the other would be expected to hinge on shared 

spermatogenic transcriptional requirements and the species specific timing of zygotic and 

embryonic genome activation (ZGA and EGA, respectively). Whereas promoters of potent 

developmental  regulators in  sperm from  both species are  primarily  associated with repressive  
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Figure 1.2. The Potential Influence of Zygotic Genome Activation on Paternal Chromatin 
Structure. In mouse and human sperm the PRM genes are bound by nucleosomes residing 
within a potentiated DNase I-sensitive domain. These regions are differential marked by modified 
histones in each species. In mouse the bivalently marked spermatogenic promoters may reflect 
the early initiation of zygotic expression at the late 1-cell stage. Recruitment of transcriptional 
machinery (RNA polymerase; RNA POL II, and transcription factors; TFs) is coincident with the 
activation of silencing pathways (histone methyltransferases, HMTs; and Polycomb factors, PcG). 
The retention of the silencing H3K27me3 mark in promoters may prevent detrimental expression 
prior to gene silencing. In comparison, human zygotic genome activation occurs at the 4 or 8 cell 
stage. This affords the embryo time to silence these genes, which in sperm are marked with the 
active H3K4me3 modification lacking the repressive mark. In both species the protamine domain 
remains silenced throughout differentiation by adopting a highly condensed chromatin 
conformation. During male gametogenesis this region becomes potentiated in spermatocytes 
prior to its expression in round spermatids. 
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histone modifications, spermatogenic genes are bivalently marked in murine but not human sperm 

[16]. The former scenario reflects a shared need for early repression of developmental gene 

expression. The presence of active modifications in mouse and human spermatogenic promoters 

likely corresponds to the transcriptional history of these silent cells. In mice these regions are 

marked by repressive histone modifications to ensure their appropriate regulation following 

fertilization. Mice initiate zygotic genome activation late in the one cell embryo transcribing rRNA 

[1, 83, 84], concurrent with DNA replication [85] and an increase in the levels of H3K27me3 within 

the paternal pronuclei through the activity of Polycomb group (PcG) proteins [86]. Prior to this 

H3K27me3 cannot be microscopically detected in paternal chromatin of the one cell fertilized 

oocyte [86-88]. Modified sperm histones are expected to remain reflecting the lack of histone 

demethylase activity in either the oocyte or zygote [88]. This is likely essential to ensure proper 

transcriptional regulation from the paternal chromatin during this initial wave of ZGA. 

Concomitantly, the male pronucleus exhibits a higher level of transcriptional activity [85], an 

increased concentration of transcription factors [89], and a more transcriptionally permissive 

chromatin structure compared to the female pronucleus [84, 90].  

It is reasonable to assume that the presence of sperm derived H3K27me3 within the 

bivalent promoters of the paternal spermatogenic genes prevents their transcription enabling 

polycomb propagation of this repressive mark [16, 91]. This would be expected to block 

transcription factor recruitment and subsequent expression. Repression of these genes is 

necessary since expression of Prm1, which is bivalently marked in mouse sperm, would likely 

perturb further development [92]. Indeed, mutant mice lacking the methyltransferase activity 

responsible for propagating H3K27me3 do not progress past early development [93]. Though 

undoubtedly this mutation is responsible for a wide range of developmental defects [88, 94], it 

would be informative to probe these late zygotic mutants for expression of those spermatogenic 

genes marked by a bivalent promoter in wild type sperm. Comparatively, the delayed EGA of 

humans [95] should permit PcG mediated repression of orthologous spermatogenic promoters, 
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thus altering the paternally derived poised chromatin structure. The inability to detect trimethylated 

paternal H3K27 in G2 tripronuclear zygotes suggests that deposition of this modification occurs 

sometime after the first cleavage event but before the start of embryonic gene expression at the 

4- to 8-cell stage [96].  

The number of histone variants and associated secondary modifications found in 

mammalian sperm has greatly increased in the last two decades [97, reviewed in 98]. Detection 

of these proteins following fertilization has proven challenging for several reasons. First, the 

amount of histone-associated chromatin in sperm is limited, ranging from 1 to 15% in mice and 

men, respectively. Second, epitopes may be inaccessible prior to decondensation which limits 

detection. Third, deposition of maternal histones, which are virtually indistinguishable from their 

paternally derived counterparts, directly coincides with sperm chromatin decondensation [87, 99]. 

This is best exemplified by the replication-independent H3.3. Though, present in mature sperm 

[15, 37], H3.3 is not microscopically detectable in paternal chromatin until maternally derived 

histones are deposited at the start of decondensation [87, 100]. The prevalence of this variant in 

paternal chromatin is conserved and likely essential to remodeling as a mutation of the HIRA 

chaperone blocks H3.3 incorporation precluding decondensation in Drosophila zygotes [101, 

102]. This appears to be a well conserved process as deletion of histone cell cycle regulator 

(HIRA) in murine zygotes blocks rRNA transcription preventing the first cell division [103] 

Despite the difficulty in detecting nucleosome-bound DNA delivered by sperm some 

paternally derived modified histones and histone variants have been observed following 

fertilization. These include both H4K8ac and H4K12ac [104] as well as the testis specific variants 

H2AL1 and H2AL2. First detected in the centromeres of spermatids, these variants remain 

enriched in heterochromatin until displaced from paternal DNA shortly after fertilization [105]. In 

contrast histone, H3 replication-dependent variants H3.1 and H3.2 [106] are detected following 

fertilization in decondensed sperm chromatin prior to DNA synthesis, though in much lower 

abundance than in maternal chromatin [87, 99]. These sperm derived proteins are detected until 
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the initiation of zygotic S phase, at which point they become indistinguishable from their newly 

incorporated maternal counterparts [99].  

IV. RNA in Sperm 

It is now accepted that mature spermatozoa harbor a distinct population of RNAs. The 

biological role of these transcripts largely remains unknown. Undoubtedly some of the transcripts 

retained in sperm represent products expressed in various spermatogenic cells. However, the 

delivery of sperm borne RNAs to the oocyte has been demonstrated suggesting the potential of 

these transcripts to contribute to early embryonic gene expression [107, 108].  

Owing to the observation that mature mammalian sperm are transcriptionally quiescent 

[10] the presence of mRNAs in these cells was originally thought to represent incomplete 

expulsion of cytoplasmic elements during nuclear condensation. Indeed, sperm do contain 

remnants of their developmental expression profile which seemingly serve no purpose in the 

mature gamete. Further, some of these RNAs are highly abundant in sperm and expected to be 

detrimental to the embryo [92]. In this regard the protamine transcripts are the most conspicuous. 

Following their transcription in round spermatids these RNAs are translationally repressed and 

stored as inactive messenger ribonucleoprotein particles (mRNPs) prior to remodelling [Figure 

1.1; 109]. Loss of this repression causes premature protamine translation in these cells. The 

subsequent developmental arrest is likely due to precocious protamine-dependent nuclear 

condensation as nuclei from these cells, like those from mature spermatozoa, are resistant to 

sonication [66, 92]. The affinity of protamines for DNA coupled with the enduring abundance of 

these transcriptionally repressed transcripts in sperm presents a potentially precarious situation 

to the zygote. However, failure to detect these transcripts soon after fertilization by Intra-

cytoplasmic sperm injection (ICSI) or round spermatid injection (ROSI) despite the persistence of 

other sperm RNAs [110, 111] suggests the embryo has evolved strategies to efficiently clear some 

of these RNAs from the cell.  
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The storage and delayed translation of the PRMs and other transcripts reflect an additional 

hurdle RNAs must overcome prior to their retention in sperm. A recent study has demonstrated 

that approximately 60% of the RNAs transcribed in round spermatids succumb to targeted 

degradation via the piRNA-mediated decay pathway [Figure 1.1; 112, reviewed in 113]. This 

process, in addition to cytoplasmic expulsion, likely accounts for the absence of intact ribosomal 

RNAs in total sperm RNA preparations [Figure 1.3; 2, 114]. The storage of transcripts within 

mRNPs required during the final stages of spermiogenesis, such that they evade degradation, 

provides a reasonable explanation for the abundance of the PRMs and other RNAs in mature 

sperm for which there is no obvious role in the embryo. These RNA-protein complexes as well as 

the ribosomal machinery [115, 116] are likely passively sequestered within the condensing sperm 

cell and consequently delivered to the oocyte upon fertilization [108]. Regardless of whether these 

transcripts are actively utilized or simply destroyed the zygote must possess pathways to cope 

with this consequence of cellular compaction. 

 An evolutionarily distant precedent for such a mechanism has been observed in 

Arabidopsis [117]. Expressed during male gametogenesis short suspensor (SSP) transcripts are 

translationally repressed and stored in pollen. Following fertilization, repression is relieved and 

the SSP RNAs undergo zygotic translation. Sufficient accumulation of this protein in the seed 

Figure 1.3. Electrophoretic size distribution of RNAs in sperm and testis from human fertile 
donors. Total RNA from sperm and testes was heat-denatured in the presence of ETDA. RNAs 
were then resolved on an Agilent Bioanalyzer [Figure is adapted from 2] 
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activates a MAP kinase signalling cascade, which prompts the first cell division. In this model, 

embryo patterning is temporally linked to fertilization by a paternally contributed mRNA. Whether 

such regulation exists in other species is the subject of intense debate. It should be noted that 

parthenogenetic mice survive to adulthood and produce offspring in the absence of a paternal 

factor [118, 119]. However, efficient generation of these embryos requires the deletions of both 

copies of two paternally methylated imprinting-control regions. Further, the possibility that 

transgenerational effects may present in later generations was not explored. 

Early investigations comparing sperm RNAs from pooled and individual fertile ejaculates 

suggested the existence of a common spermatozoal mRNA fingerprint [120]. Technological 

advances including the use of microarrays and RNA sequencing (RNA-seq) have since resolved 

their variability [20]. Several recent studies have provided evidence that sperm RNAs collected 

from infertile men are altered relative to controls, demonstrating the prognostic value for these 

transcripts [21, 121]. Beyond the clinic, RNA-seq analysis of fertile sperm has also demonstrated 

that the mature paternal gamete possesses most if not all of the RNA species observed in other 

cell types.  This includes the 18S:28S rRNAs which were assumed absent from the mature 

paternal gamete due to the enrichment of short-length transcripts following electrophoretic 

analysis of total sperm RNAs [Figure 1.3; 2]. However, these RNAs were demonstrated to persist 

in sperm albeit as cleavage products [2, 114]. In this respect the ribosomal transcripts stand in 

contrast to a subset of RNAs predicted to be intact in mature sperm and candidates for potential 

functional roles following fertilization [122]. Though some paternal transcripts may function in the 

early embryo it seems unlikely that all of the selectively retained RNAs stored by the male gamete 

should impact development.  

V. Higher Order Chromatin Structure in the Male Gamete 

As discussed above, appreciation of the mature spermatozoon as more than a vehicle for 

the delivery of inert DNA has evolved with the acceptance that distinct regions of the paternal 

genome remain nucleosome-bound [8, 12, 14, 74]. Complementing this development was the 
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discovery that sperm also delivers a suite of RNAs to the oocyte [123]. Both have contributed to 

the expanding genetic influence of the male gamete post-fertilization. Our understanding of how 

these elements coalesce to potentially influence embryonic development would not be complete 

without consideration of the higher order chromatin structure. 

Genomic regulation requires the ordered positioning of approximately 2 meters of DNA 

within the limited confines of the nucleus. Over the last decade, several foundational studies have 

demonstrated the ability of the genome to act as its own structural platform through which to 

accomplish this task [6, 124, 125]. This feat is achieved primarily through the formation of 

chromatin loops which simultaneously permit interactions between distant genomic regions while 

necessarily folding and therefore reducing the physical volume of the genome. Identification of 

these looping events initiated within single loci with the development of the chromosome 

conformation capture (3C) technique [124]. Briefly, these looping interactions are identified by 

chemically cross-linking chromatin, digestion with an endonuclease and subsequent intra-

molecular ligation of free DNA ends. If two loci are proximally positioned within the nucleus, 

despite being separated by a large linear distance within the genome, following ligation they will 

form a chimeric DNA. The interaction frequency of the two hypothetical loci is inferred from the 

prevalence of their corresponding chimeric DNAs. For a sufficiently small region or number of 

regions PCR or microarray analysis can adequately interrogate these products [126, 127]. To 

infer genome wide higher order chromatin structure DNA-sequencing is required [125]. After 

further refinement this approach has recently been used to map approximately 10,000 looping 

events throughout the human genome [6]. 

The first global analysis of higher order chromatin structure broadly segregated the 

genome into two categories: type A and type B [125]. These designations, or compartments, are 

generally analogous to the more biologically descriptive terms euchromatin and heterochromatin, 

respectively. Genomic regions classified as “compartment A” exhibited an enrichment in coding 

regions, transcription, and relaxed chromatin structures. In contrast, for a given genomic interval 
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the interaction frequency of loci within “compartment B” is elevated relative to “compartment A”, 

indicative of a more densely packed closed chromatin state.  

With continual improvements in DNA sequencing throughput the resolution of the 3C 

techniques has increased. Consequently, the binary compartment classification has given way to 

the more nuanced division of chromatin into units termed topologically associated domains [TADs; 

5]. These structures can in turn be further subdivided into sub-domains or sub-compartments 

[128, 129]. Classification of these sub-domains reflects the general dichotomy of the A/B 

compartments though the increased resolution permits consideration of additional variables such 

as replication timing [130] and the degree of association with structural nuclear landmarks such 

as the nucleolus and nuclear lamina [6].  

The influence of Ctcf binding on domain stratification can be appreciated when 

interrogating higher order chromatin structure at the level of the TAD [5]. The binding of this factor 

promotes DNA loop formation which is central to domain topology [6]. This is evidenced by the 

enrichment of occupied Ctcf sites demarcating the boundaries of TADs [5]. Partitioned in this 

manner the frequency of intra- relative to inter-domain interactions between two loci is elevated. 

Looping events across boundaries and between chromosomes do occur, but infrequently [6, 131].  

Intra-domain looping interactions commonly include those observed between active 

promoters and their cognate enhancers [132]. This is best exemplified by expression of the α-

globin locus which is mediated in a developmental specific context by a DNA looping event 

resulting in the physical interaction of its promoter region and upstream cis regulatory elements 

[+33 - 48 kb; 126, 127, 133]. Though cell type specific loops are observed and result in changes 

in gene expression [134], TADs are generally conserved across species and between cell types 

[5]. Disruption of this domain structure by altering a Ctcf biding site results in perturbed gene 

expression [135]. Though higher order chromatin structure has been shown to be relatively 

invariant, the genome wide 3C approach has only been undertaken within a limited number of cell 

types and has yet to be convincingly applied to the germline.  
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Studies of higher order chromatin structure in sperm have been based on the supposition 

that a skeletal network of proteins underlies the spatial and therefore functional organization of 

the haploid genome [136]. This is exemplified by the prevalence of framing the results of these 

studies within the context of the Donut Loop Model [137] of sperm chromatin organization. 

Operating on the tenant that the structure and function of the genome requires its binding to a 

proteinaceous network termed the nuclear matrix this model predicts DNA loops in sperm are 

packaged into toroidal structures that are anchored to the matrix by nucleosome-bound DNAs 

[138]. This model has been invaluable in promoting the need to understand macromolecular 

nuclear organization in the male gamete and its potential impacts on fertility and embryonic 

function. However, it has two limitations.  

The first of these limitations is universality [139]. After decades of study in many cell types 

the nuclear matrix remains poorly defined and is observable only under harsh extraction 

conditions [140]. Paradoxically these treatments require the removal of the majority of chromatin 

proteins which must provide structural contributions in vivo.  

The second limitation of this Donut Loop Model is summarized within its name and is 

specific to the male gamete. The term ‘Donut’ refers to the toroidal structures thought to be the 

primary packaging unit of the protamine-bound genome. While toroids containing DNA readily 

form in solution they have yet to be observed in native or partially decondensed sperm chromatin. 

In contrast, several studies have reported the packing of sperm DNA within large globular fibers 

[141, 142]. A potential precursor to this genomic structure has also been observed in prior 

spermatogenic cell types in humans and rodents [60, 143].  

Drawing from the results generated by 3C studies in somatic cells, these globular units 

may reflect the protamine packaging of single topological domain units. Though not yet attempted 

in post-meiotic testicular cell types (an exception is provided below), in a haploid cell line, 3C 

analysis has demonstrated that a reduced genome still conforms to the organizing principles first 

observed in the diploid nucleus [6]. This would suggest that in testis the chromatin of post-meiotic 
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cells is organized into TADs. A novel model of sperm chromatin structure can be synthesized 

from this principle.  

During spermatogenic nuclear remodeling it is expected that the timing and degree of 

TNP/PRM deposition will resemble other chromatin regulatory events and exhibit greater inter-

domain than intra-domain variance. As nuclear remodeling progresses sub-domain structures are 

expected to be lost due to the eviction of chromatin proteins. However, some structural factors, 

such as Ctcf and topoisomerase II, are predicted to be retained throughout spermatid maturation 

or removed relatively later during remodeling. The presence of these factors is predicted to 

maintain larger stable domain structures within the bounds of which protamine binding disrupts 

smaller sub-compartments compacting the genome. Sites of factor retention may be maintained 

in nucleosomal conformation in mature sperm.  

Though 3C techniques likely have limited applications in spermatozoa due to the high 

degree of nuclear condensation a recent study has reported the use of this approach in a singleton 

experiment in mouse [144]. These results undoubtedly require independent validation and the 

accompaniment of well documented controls. However, the reported results strongly support a 

globular model of sperm chromatin. This model is also readily testable by applying the 3C 

approach genome wide in round and elongating spermatids. Loci exhibiting close spatial proximity 

prior to and during nuclear remodeling would be predicted to maintain this relationship in mature 

sperm. These interactions could subsequently be verified by DNA-FISH.  

VI. Overview 

The appreciation that sperm functionally package several layers of developmentally important 

information has become apparent. In human sperm, the genomic landscape, though dominated 

by protamines, is enriched in histones at both promoters and exons. Understanding how this locus 

is regulated is complicated by difficulties in obtaining testicular tissue. Chapter two summarizes 

the characterization of a transgenic mouse model of the human protamine gene cluster. This 

technology permits the simultaneous interrogation of the human and mouse protamine loci in a 
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single experiment. In both species protamine transcription occurs at a similar developmental time 

point after which the transcripts are packaged as mRNPs as they await translation (Figure 1.1).  

Chapter three discusses the likely consequence of mRNP RNA storage mechanism with 

respect to the physical positioning of transcripts within the mature sperm cell. This analysis 

demonstrated that sperm RNAs exhibit a preferential peripheral localization and were depleted 

from the nucleus. Also discussed is the possibility of extracellular vesicle mediated exchange of 

RNAs between sperm and its environment. A notable observation within this chapter is the 

dramatic peripheral enrichment of Malat1 in mouse sperm. This would suggest that during nuclear 

remodeling chromatin associations with this prototypical nuclear noncoding RNA are strongly 

reduced. However Malat1 is still present within the interior of the mature sperm cell. Therefore 

this RNA may contribute domain demarcation as outlined by the globular model of sperm 

chromatin architecture. 

 The results of a genome wide nucleosome mapping study in wild type and transgenic 

mouse sperm are discussed in chapter four. The region of chromosome 19 harboring the 

transgenic protamine gene cluster, characterized in chapter two, was found to be packaged in a 

nuclease insensitive conformation in mature murine sperm. These results were used to inform 

potential past chromatin events including the expected transcriptional suppression of the human 

transgenes. Further analysis identified the presence of nuclease footprints throughout the 

genome corresponding to known chromatin regulators such as Ctcf and members of the 

homeobox domain family of transcription factors. Sites of Ctcf retention in mature mouse sperm 

were correlated with past studies of the protamine locus and available 3C and cis regulatory 

datasets to suggest a novel means of regulating the robust expression of the endogenous 

protamine gene cluster. Analysis of the Ctcf sites identified in mature sperm was used to inform 

the novel model of sperm chromatin compaction discussed above as well suggest potential roles 

for these sequences in the embryo. Lastly, chapter five summarizes these results and suggests 

several experimental avenues expected to compliment the results reported herein.  
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CHAPTER TWO 

INTERROGATING THE TRANSGENIC GENOME: DEVELOPMENT OF AN INTERSPECIES 

TILING ARRAY 

 

This chapter was adapted from the following publication: 

Johnson GD, Platts AE, Lalancette C, Goodrich R, Heng HH and Krawetz SA. (2011). 
"Interrogating the transgenic genome: development of an interspecies tiling array." Systems 

Biology in Reproductive Medicine 57(1-2): 54-62. 
 

I. Summary 

A single copy of the human protamine domain was randomly inserted into the mouse 

genome within an intron of Cyp2c38. The development of an interspecies tiling array was pursued 

to enable direct comparison of the orthologous protamine domains in a single experiment. Probe 

design was adapted to generate species specific high resolution probe sets that would tolerate 

repetitive elements. Results from competitive hybridizations demonstrate that interspecies tiling 

arrays are a valuable tool for parallel analysis of highly similar DNA sequences. This approach 

provides a rapid and reliable means of interrogating samples prior to deep sequencing analysis. 

These arrays should readily compliment most DNA isolation techniques such as ChIP, nuclease 

sensitivity and chromosome conformation capture assays. 

II. Introduction 

Spermiogenesis, the differentiation of a haploid spermatid into a mature spermatozoon, is 

characterized by dramatic morphological changes including a marked reduction in nuclear volume 

[145].  In mammals, this remodeling of the sperm nucleus results from the compaction of the 

genome through the replacement of histones by sperm specific proteins [reviewed in 9, 11].  The 

histone-protamine transition initiates with the global acetylation of histones facilitating deposition 

of the TNPs and sperm specific histone variants [35, 50, 51, 55, 146].  In elongating spermatids 

the transition proteins and the majority of histones that remain are replaced by protamines, 

resulting in the condensed paternal genome [147].  Despite the persistence of nucleosome bound 

regions sperm are transcriptionally quiescent [10].     
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 Protamines are the most abundant nuclear proteins in the sperm of many species [148, 

149]. In mammals, the genes encoding these proteins are found in a multigenic cluster containing 

PRM1, PRM2, and TNP2 on chromosomes 16p13.2 and 16qA1 in human and mouse, 

respectively [150-152].  The coding regions are well conserved between mice and men [153, 154].  

Following meiosis, the genes are transcribed in round spermatids and subsequently translated by 

the elongating spermatids [155, 156]. Expression of these genes is essential as perturbation 

compromises fertility or results in sterility [157-165]. In several species, this gene cluster contains 

a fourth open reading frame, PRM3 [166, 167].  In mouse, this gene is believed to encode a small 

cytoplasmic acidic protein transcribed in early round spermatids. Mice lacking Prm3 are fertile 

despite deficiencies in sperm motility [168].   

The human protamine locus, encompassing many of the cis elements necessary for 

expression, is approximately 40 kb in length.  Introduction of this entire sequence into the mouse 

genome retains native temporal and tissue expression independent of the site of insertion [169, 

170]. The humanized mouse produces no phenotypic abnormalities.  Within the extended locus 

lies a ~28 kb DNase I sensitive domain containing PRM1, PRM2, and TNP2.  In both human and 

mouse this linear gene array is flanked by boundary elements, which have been shown to be 

essential for expression [170, 171].  Mutations in the 3’ boundary element have been correlated 

with decreased protamine expression in two infertile men [172].  A similar decrease in locus 

expression was observed in transgenic mice harboring a single copy of the human protamine 

gene cluster lacking this 3’ region [169].  

Expression of the protamine domain is preceded by potentiation of the locus in pachytene 

spermatocytes from a closed repressed conformation to an open accessible state that is then 

permissible to the trans-factor binding necessary to initiate expression [7, 173]. Once potentiated 

the open chromatin conformation persists throughout spermiogenesis, which may reflect specific 

nucleosome retention [8, 170, 173].   
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Though the total amount of histone remaining in mature spermatozoa varies between 

species, those regions that remain bound by nucleosomes are not random [8, 36, 72].  Promoter 

regions of genes essential to embryonic development are particularly enriched [12, 14, 74].  

Nucleosome retention within these regions in sperm may influence or direct the initial expression 

of the paternal genome during early embryonic development [36].   

Three techniques have been instrumental in furthering our understanding of the 

relationship between primary sequence, epigenetic modification and the resultant chromatin 

structure. PCR assays, now commonplace, are useful for determining the representation of a 

specific sequence within a pool of DNA. The specificity, sensitivity, and relative speed of this 

approach routinely permits the selective enrichment of singular DNA sequences up to 3 kb in 

length [174]. However, this assay is an inefficient means of enriching all individual DNA 

sequences comprising a large genomic tract. DNA microarrays and next generation sequencing 

are currently the most reliable methods of efficiently achieving the coverage needed to capture 

entire genic domains, individual chromosomes, or even entire genomes. Though current 

sequencing technologies are capable of achieving greater resolution and higher coverage than 

DNA microarrays the associated cost is currently prohibitive for many laboratories. Microarray 

strategies are cost efficient, when restricting coverage to defined regions of interest, but this 

technology is not without limitations. Commercial array platforms commonly omit repetitive 

regions from analysis due to the inability to accurately distinguish between highly related 

sequences. Similarly, this logic would suggest that representation of orthologous sequences from 

more than one species on a single array should be avoided.  

Prior to undertaking comparative studies of locus control in the transgenic system an 

efficient complimentary method of analysis was required.  Accordingly, an orthologous mouse 

domain interspecies tiling array was developed to enable one to simultaneously query the many 

repetitive regions of the human transgenic protamine locus [167]. The maskless method of array 

design outlined in this study should be readily adaptable to the interrogation of most non-unique 
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sequences. Importantly, interspecies tiling array technology fundamentally differs from cross-

species hybridization (CSH) [175]. An adaptation of traditional array technology, CSH utilizes a 

reference genome differing from that of the target DNA to determine the extent of sequence 

conservation between species [176, 177]. This technique has also been performed when a 

species of interest lacks a representative commercially available platform [178]. Though useful in 

these instances CSH is unable to quantitatively ascertain the relative ratios of homologous targets 

within samples [179].  The proof-of-principle demonstrated in this communication establishes the 

interspecies tiling array as a novel genomic tool capable of rapid parallel analysis of orthologous 

sequences within many transgenic models.   

III. Materials and Methods 

Transgenic Animals 

All live animal protocols were approved by Wayne State University Animal Investigation 

Committee A02-04-08. Transgenic animals were generated by pronuclear microinjection as 

described previously [169]. Restriction endonuclease digestion of cosmid hp3.1 with SalI and EagI 

released an approximately 40 kb fragment of DNA containing the complete human protamine 

domain. Following microinjection of purified DNA into fertilized C57BL/6 eggs, newborn pups 

harboring the transgene were detected by PCR [180]. Technical replicates of triplicate reactions 

were repeated three times. Offspring from a transgenic founder and wild type mates were bred to 

homozygosity. Homozygous animals were used for all subsequent experiments. 

Transgene copy number was established by real time PCR of serially diluted tail clip DNA. 

Primers sets specifically targeting a ~350 bp region within either the human or mouse protamine 

domain were utilized in separate reactions (Table 2.1). The relative template values from all 

reactions were determined using the KLab PCR algorithm [181]. A single copy insertion was 

considered to be represented by a 1:1 ratio of transgenic and endogenous templates values.  
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FISH Analysis 

Transgenic mouse lymphocytes were isolated from spleen and cultured in supplemented 

RPMI. Slides of colcemid treated cells were prepared by conventional means of hypotonic 

swelling and fixation. The inserted human locus was detected by labeled cosmid clone hp3.1 as 

described previously [182-184]. One hundred fields were evaluated using a fluorescent 

microscope. Images were captured using a CCD camera and analyzed with RS Image software 

(Photometerics, Surrey, BC). 

Site of Insertion 

The site of insertion was fine mapped using terminal transferase-dependent PCR [TTD-

PCR; 185, 186]. A distal end of the transgene and neighboring endogenous sequence was linearly 

amplified using a biotinalyted primer and the Clontech Advantage HD Taq Polymerase system 

(PRIMER SEQs; Clontech, Mountain View, CA). The resultant blunt end reaction products were 

enriched by streptavidin capture followed by the addition of a riboguanosine tail (Promega, 

Madison, WI) by terminal deoxynucleotidyl transferase (Invitrogen, Carlsbad, CA). Ligation of a 

known linker sequence by T4 DNA ligase (Roche; Madison, WI) added additional priming sites to 

ribo-tailed DNA. Reaction products from nested primers were sequenced (Table 2.1). 

Probe Design 

A multistep design approach was implemented to generate high resolution species 

specific probe sets targeting functional domains, independent of repetitive elements [187]. 
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Targeted domains in mouse included: Protamine (chromosome 16: 10,782,515 – 10,802,516), 

Acrosin (chromosome 15: 89398500-89405500), Hox A (chromosome 6; 52080000 – 52220001), 

Hox B (chromosome 11; 96090000-96220001), Hox C (chromosome 15; 102720000-

102920001), Hox D (chromosome 2; 74460000, 74600001), Phosphoglycerate kinase 1 

(chromosome 20; 102385000-102410001), Phosphoglycerate kinase 2 (chromosome 17; 

39668500-39673501). Probes targeting sequence within an extended human protamine domain 

were also designed (chromosome 16: 11,312,500 – 11,452,413).   

Genomes of interest were indexed utilizing a sliding 14 bp window with a 1 bp step. The 

number of iterations of each 14 bp subsequence throughout the entire genome was recorded. 

Regions of interest were divided into potential probes using a 55 bp sliding window with a 1 bp 

overlap. Each potential probe sequence was aligned to the genome(s) of interest and all 

nonspecific sequences were rejected. Remaining probes were ranked based on sequence 

complexity, adherence to an optimized Tm, and absence of GC rich subregions or sequences 

prone to intramolecular hybridization. A total of 43,020 oligonucleotide probe sequences were 

synthesized by Agilent utilizing their 4 × 44 K custom CGH array platform (Agilent Technologies, 

Inc., Santa Clara, CA). The final suite of probe sequences corresponding to the mouse and human 

loci are available in Appendices A and B.  

CGH Array Profiling 

Genomic DNA was isolated from HeLa cells, wild type and transgenic tailclips by phenol-

chloroform extraction and subsequent by ethanol precipitation [188]. Isolated samples were 

fragmented, labeled, and hybridized according to the manufacturer’s instructions (User Manual 

version 3.1; Agilent Technologies, Inc., Santa Clara, CA). Hybridizations and array scanning were 

performed by the Toxicology Core Facility at Wayne State University School of Medicine. 

IV. Results and Discussion 

Transgene Insertion and Localization 
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A 40 kb segment of human cosmid hp3.1 containing the protamine gene cluster was released by 

digestion with SalI and EagI.   This sequence containing the entire genic domain flanked up- and 

downstream by boundary elements was inserted into the mouse genome by DNA microinjection 

into fertilized oocytes [169].  As shown in Figure 2.1, in situ hybridization of a transgene-specific 

fluorescent probe localized the insertion site to region 3’ of mouse chromosome 19. The presence 

of four foci within the stained metaphase chromosomes affirms a single insertion event. This was 

confirmed by establishing the ratio of the human and mouse gene copy number [181] utilizing 

Figure 2.1. Detection of the site of insertion by fluorescent in situ hybridization. Metaphase 
chromosomes were isolated from homozygous transgenic mouse lymphocytes and fixed onto 
slides.  The site of insertion was detected using a fluorescently labeled cosmid clone hp3.1 (red 
and arrows). Individual chromosomes were identified by DAPI banding. FISH signals from 100 
fields were observed under fluorescence. The hybridization signal was localized to mouse 
chromosome 19, region C3. 



www.manaraa.com

26 
 

 
 

species-specific primers shown in Table 2.1. Gene equivalency coupled with the results from the 

FISH analysis confirmed that the transgenic construct inserted as a single copy.  

Terminal transferase-dependent PCR (TTD-PCR) was subsequently utilized to establish 

the genomic coordinates of the site of insertion [185, 186]. Sequencing of the TTD-PCR reaction 

products evidenced the faithful incorporation of the complete human protamine locus within the 

seventh intron of cytochrome P450 2c38 (Cyp2c38), as shown in Figure 2.2. Cyp2c38 is 

expressed throughout mouse, but not in testes [189]. The absence of phenotypic abnormalities 

suggests that expression of the cytochrome gene was not perturbed and/or that the translated 

product from the inserted locus is functionally redundant in mice.  

Interspecies Tiling Array 

The development of an interspecies tiling array was pursued to simultaneously interrogate 

the orthologous protamine domains in the transgenic mouse model.  Of particular interest were 

the boundary elements flanking the human protamine locus (Figure 2.2).  Both elements lie within 

repetitive regions, which are often excluded from commercial arrays. To address this constraint a 

maskless array synthesis strategy was adopted [187].  As shown below, this strategy generated 
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high resolution probe sets of sufficient specificity to discreetly capture sequences from functional 

domains independent of repetitive elements or sequence conservation. By utilizing this approach 

the largest gap within either of the protamine domains was 48 bp.  

The efficiency of the tiling array is enhanced by the ability to achieve simultaneous high 

resolution coverage of multiple regions of interest (Table 2.2). Other loci were chosen for 

representation on the array based on their role in spermatogenesis or embryo development. 

These included the Hox A, B, C, and D clusters, acrosin, phosphoglycerate kinase 1 and 2 (PGK1 

and 2), α-globin.  The Hox genes, which encode a family of potent developmental regulators, have 

recently been shown in human and mouse spermatozoa to retain a significant level of histones 

Figure 2.2. Genomic location of insertion site. The cosmid DNA fragment encompassing the 

human protamine domain (chromosome 16; 11,349,856 - 11,390,141; red hatched box), including 
the PRM1, PRM2, and TNP2 genes flanked by boundary elements, was determined by terminal 
transferase-dependent PCR to have inserted within cytological band C3 of mouse chromosome 
19. Integration occurred within an L1Md T repeat element of the seventh intron of the cytochrome 
P450c38 gene.  
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[12, 14, 190, 191].Transcribed during the meiotic phase of spermatogenesis acrosin is also 

nucleosome enriched in mature sperm [192]. Pgk1 is somatically expressed. Its transcription is 

terminated by X-inactivation at the start meiosis at which point Pgk2 is expressed from 

chromosome 17 [193]. In contrast to the closed chromatin 

conformations of acrosin, PGK1/2 at the termination of 

spermatogenesis, the PRM1, PRM2, TNP2, are found in a potentiated 

DNase I-sensitive open chromatin conformation [173, 194, 195].   

These established differences in histone retention, chromatin 

structure, and in the timing of potentiation provide a representative 

sampling of spermatogenesis. 

As summarized in Figure 2.3, array design was a multistep 

process beginning with the initial indexing of the mouse genome and 

the extended human protamine domain. Using a 14 bp sliding window 

with a 1 bp step the number of iterations of all 14 bp subsequences 

was determined. Each genic domain was divided into potential probe 

sequences using a 55 bp sliding window with a 1 bp step. All potential 

probe sequences were then aligned to the genomes of interest. Probe 

sequences were rejected if they aligned outside of the region of 

interest from which they were derived. The remaining candidate 

probes were subsequently assigned a quality score reflecting overall 

sequence complexity and the influence of base distribution on 

hybridization thermodynamics. The quality score of a probe was 

penalized for each multiple occurrence of a 14 bp subsequence within 

the murine genome or human protamine domain.  Probes were also 

penalized for the presence of subregions containing sequences that 

are problematic to synthesize or prone to GC clamping. In order to 

Figure 2.3. Procedural 
flowchart of maskless 
probe design. 
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prevent the formation of intra-molecular bonds, probes exceeding a set palindromic sequence 

threshold were penalized. Lastly, probes with a salt-adjusted melting temperatures deviating from 

a set isothermic range were penalized [188]. Probes specific to each domain were then selected 

on the basis of this score and their location with respect to neighboring probes. In some cases 

the lack of sequence complexity resulted in minimal representation of that segment by high quality 

probes. A lower quality probe was then used if its absence would otherwise result in a gap of 

coverage exceeding the maximum allowable length (99 bp).  The assignment of a quality score 

to all probes allowed for a priori predictions of probe performance prior to sample hybridization.  

Such information was useful in instances of large signal discrepancies between neighboring 

probes. Utilizing this method of array design 43,020 oligonucleotide probe sequences were 

generated and synthesized on the Agilent 4 × 44 K custom array platform. This approach can be 

readily adapted to any genome. 

As shown in Figure 2.4, competitive hybridization of wild type mouse and human genomic 

DNA samples to the interspecies tiling array demonstrated the efficacy of the species specific 

probe design. Essentially the entire signal throughout the mouse protamine probe set 

corresponds to the hybridization of mouse DNA (Figure 2.4A).  As expected, this is mirrored by 

the probe set targeting the extended human domain hybridized to human DNA (Figure 2.4B). 

Probe specificity due to hybridization of the transgenic DNA is clearly observed (Figure 2.4C).  

Upon competitive hybridization of the transgenic DNA containing the human locus to the 110,050 

bp region of human DNA that encompasses the domain.  The signals from the 2,282 probes 

representing the inserted domain are essentially exclusive to the human segment.  As expected, 

probes corresponding to regions flanking the inserted sequence display levels of hybridization 

which are below background as these sequences are essentially equally matched between the 

samples. This clearly demonstrates the specificity of the probes and the utility of this probe design 

strategy.  
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Development of an interspecies tiling array provides an ideal tool to compliment the 

transgenic mouse model of the human protamine locus. The design strategy outlined in this study 

generated probe sets capable of simultaneously querying the orthologous domains in a single 

experiment independent of repetitive elements. With proof of principle now established this 

approach could move forward to begin dissecting the mechanisms that regulate the selective 

expression of the protamine locus. 

  

Figure 2.4. Interspecies comparative CGH array analysis of human, wild type, and 
transgenic mouse genomic DNA. Competitive hybridization of wild type mouse and human 
genomic DNA to probes targeting the mouse protamine domain (A; chromosome 16: 10,782,515 
– 10,802,516; GRCh37) and the extended human protamine domain (B; chromosome 16: 
11,312,500 – 11,452,413; GRCh37). Both sets of probes exhibit species specificity. Competitive 
hybridization of wild type and homozygous transgenic mouse genomic DNA to probes targeting 
the extended human protamine domain (C) confirms insertion of the complete transgenic locus. 
Elevated transgenic signal is directly representative of the inserted human DNA sequence 
(chromosome 16: 11,349,856 - 11,390,141; GRCh37); signal ratio corresponding to the regions 
flanking the protamine domain is ~1:1. Y axis is Log2. 
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CHAPTER THREE 

CHROMATIN AND EXTRACELLULAR VESICLE ASSOCIATED SPERM RNAs 

 

This chapter was adapted from the following publication: 
Johnson GD, Mackie P, Jodar M, Moskovtsev S and Krawetz SA (2015). "Chromatin and 

extracellular vesicle associated sperm RNAs." Nucleic Acids Research 43(14): 6847-6859. 
 
 

I. Summary 

A diverse pool of RNAs remain encapsulated within the transcriptionally silent 

spermatozoon despite the dramatic reduction in cellular and nuclear volume following 

cytoplasm/nucleoplasm expulsion. The impact of this pronounced restructuring on the distribution 

of transcripts inside the sperm essentially remains unknown. To define their 

compartmentalization, total long RNA was extracted from sonicated spermatozoa (SS) and 

detergent demembranated, sucrose gradient-fractionated (Cs/Tx) sperm heads. Sperm RNAs 

predominately localized towards the periphery.  The corresponding distribution of transcripts and 

thus localization and complexity were then inferred by RNA-seq. Interestingly, the number of 

annotated RNAs in the CsTx sperm heads exhibiting reduced peripheral enrichment was 

restricted.  However this included Cabyr, the calcium-binding tyrosine phosphorylation-regulated 

protein encoded transcript.  It is present in murine zygotes prior to the maternal to the zygotic 

transition yet absent in oocytes, consistent with the delivery of internally positioned sperm-borne 

RNAs to the embryo. In comparison, transcripts enriched in sonicated sperm contributed to the 

mitochondria and exosomes along with several nuclear transcripts including the metastasis 

associated lung adenocarcinoma transcript 1 (Malat1) and several small nucleolar RNAs.  This 

supports the view that non-coding RNAs are also removed from the condensing nucleus as part 

of the nucleoprotein exchange.  

II. Introduction 

Following spermatogenesis the mature male gamete remains in a transcriptionally and 

translationally quiescent state yet harbors a unique population of RNAs [4, 122, 123, 196]. Many 
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of these transcripts possess a clearly defined role during spermatogenesis providing a rich source 

for the discovery of male fertility biomarkers [197]. Still other sperm RNAs await functional 

assignment. Notably, these sequences in sperm may not require translation to be of functional 

importance within the cell or following fertilization [107, 198]. Regardless of their coding potential 

attributing function to sperm RNAs has been complicated by a poor understanding of basic 

principles governing these transcripts including their cellular localization. Some RNAs likely 

remain bound to protein chaperones as ribonucleoprotein particles that are observed following 

their transcription in round spermatids [109, 199]. Yet, others, may complex with the paternal 

chromatin [200, 201]. Nevertheless, assigning functional roles to all sperm transcripts 

necessitates understanding their cellular localization.  

Various studies have used FISH to establish the presence of specific RNAs within the 

context of the spermatozoon [202, 203]. However, localizing an internally positioned target within 

the mature sperm head is challenging due to the extreme compaction of this structure. The 

stability of proteins relative to RNAs offers greater flexibility in their immunological localization as 

chemical agents can be employed to increase penetrance and thereby the chance of detection 

[204]. However, microscopy is not conducive to identifying the major sites of sperm RNA 

compartmentalization in a high-throughput manner.  

As illustrated in Figure 3.1, the extra-nuclear and intra-nuclear compartments provide at 

least two sites within the limited volume of the sperm head that should be capable of harboring 

RNA. PCR analysis of others has shown that specific transcripts are lost when sperm nuclei were 

demembranted [205]. This is consistent with previous detergent based sperm purification 

methods which are expected to compromise membranes, impacting RNA-seq profiles [206].  

Fractionation of nuclei and subsequent isolation and analysis by RNA-seq is a routine 

procedure in somatic cells [207] but has yet to be attempted in sperm. To discern the global 
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pattern of transcript compartmentalization in mouse spermatozoa, total RNA was extracted from 

sonicated sperm (SS) and detergent demembranated gradient fractionated (Cs/TX) sperm heads. 

RNA quantification demonstrated that the majority of RNA in sperm is associated with the 

peripheral membranes which are lost following treatment with detergent. To identify sperm 

transcripts that exhibited preferential enrichment in either the intra- or extra-nuclear compartment 

(Figure 3.1) RNAs extracted from SS and Cs/TX sperm heads were subjected to RNA-seq 

analysis. The Cs/TX heads exhibited suppressed coverage of annotated RNAs supporting their 

general depletion from the nucleus and perinuclear theca and localization within the outer sperm 

Figure 3.1. Potential sites of RNA localization in sperm. RNAs extracted from sonicated sperm 
can localize to three generalized compartments: (1) Mitochondria; (2; yellow) extra-nuclear 
compartment that includes the plasma membrane, the acrosome and associated membranes; (3; 
blue) the intra-nuclear compartment which includes the nucleus, the nuclear envelope, and the 
perinuclear theca. Fractionation and demembranation produces a population of sperm heads that 
remain associated with the perinuclear theca but lack the extra-nuclear compartment as well as 
the mitochondrial sheath and tail. RNA-seq analyses of transcripts extracted from SS or Cs/TX 
heads were used to identify compartment specific patterns of RNA enrichment. 
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membranes. As expected transcripts enriched in these samples by RNA-seq displayed a reduced 

peripheral enrichment when evaluated by RT-PCR and included RNAs associated with the 

cytoskeleton and spermatogenesis.  In comparison RNA-seq analysis highlighted a set of 

preferentially extra-nuclear localized RNAs, many of which are associated with extracellular 

vesicles. This association was supported by a cross-species comparison of the mouse and human 

homologs enriched in the sperm extra-nuclear compartment and exosomes recovered from 

semen. These results contribute to the growing evidence for the presence of exosomes on the 

surfaces of the male gamete [208-214]. Additional classes of RNAs also appeared to be 

associated with the outer sperm membranes including nuclear-encoded mitochondrial transcripts 

and some nuclear RNAs. The preferential peripheral localization suggests that chromatin 

remodeling during spermiogenesis is not limited to nucleoproteins as described in the following.  

III. Materials and Methods 

Sonicated and Cs/Tx Sperm Head Preparation and RNA Extraction 

Sperm fractions were prepared and RNAs extracted essentially as described [Figure 3.1; 

140, 215, 216]. In brief, mature spermatozoa from transgenic line HP3.1 [217] were isolated from 

cauda epididymides and vas deferens harvested from individual four month old transgenic mice 

on ice into 50 mM Tris-HCl, pH 7.4, buffer. The cells were washed twice following filtration through 

an 80 micron mesh, resuspended in 0.5 mL 50 mM Tris-HCl, pH 7.4, buffer and subjected to 

sonication with a TekMar TM-50 sonic disruptor (TekMar, Cincinnati, OH) at 70% maximum output 

for two minutes on ice to separate heads from tails and to lyse potential cellular contaminants. 

The sonicated sperm suspension was washed twice and 1 – 5 x 107 sperm per sample were 

diluted to a volume of 7.5 mL in 1 M sucrose buffered with 50 mM Tris-HCl, pH 7.4, containing 5 

mM MgCl2. A triple-step gradient was prepared by overlaying diluted samples onto cushions 

consisting of 2 M sucrose buffered with 50 mM Tris-HCl, pH 7.4, containing 5 mM MgCl2 and 0.45 

g/mL CsCl buffered with 25 mM Tris-HCl, pH 7.4, buffer containing 0.5% Triton X-100. Sperm 

heads were recovered by ultracentrifugation at 75,600 x rcf for 45 minutes at 4° C and 
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subsequently washed twice with 25 mM Tris-HCl, pH 7.4, buffer containing 0.5% Triton X-100. 

Following resuspension in 0.5 mL RLT buffer (Qiagen) supplemented with 1.5% β-

mercaptoethanol (Amresco), 0.2 mm stainless steel beads were added to the samples and the 

Cs/TX sperm heads mechanically lysed with a Disruptor Genie (Scientific Industries, Inc., 

Bohemia, NY). After the addition of an equal volume of Qiazol (Qiagen) nucleic acids were 

recovered using the RNeasy system (Qiagen). Following sonication and washing sonicated sperm 

RNAs were equivalently extracted. Total RNAs were DNased (Turbo DNase, Ambion) and 

subsequently subjected to RT-PCR with intron-spanning primers to Prm2 [Table 3.1; 217]. 

Isolation of RNA from Human Sperm and Seminal Vesicles 

Normozoospermic semen (WHO 2010) was collected from healthy donors with proven 

fertility by masturbation after 2-5 days of sexual abstinence. Following analysis excess semen 

was stored at -80 °C. Samples were thawed at room temperature for 20 min and exosomes were 

isolated from the seminal fluid by differential centrifugation at 4 °C as follows: 3,000 rcf for 10 min 

to pellet sperm fraction which was stored at -80 °C, followed by 12,000 rcf for 45 min to pellet 

cellular debris and larger vesicles. The supernatant was centrifuged at 110,000 rcf (Beckman 

Coulter Optimax MLA-13 rotor) for 70 min. The resulting exosomal pellet was washed with 1 ml 

PBS (Dulbecco’s Phopshate Buffered saline), pelleted again at 110,000 rcf for 70 min and stored 

at -80 °C until RNA extraction. The sperm pellet was thawed and processed through a 50% 
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PureSperm (Nidacon) cushion prior to RNA extraction. Exosomal and sperm RNA-seq libraries 

were prepared as outlined below. 

Transmission Electron Microscopy 

Aliquots of SS and Cs/TX sperm were subjected to transmission electron microscopy at 

the Microscopy Imaging Laboratory (University of Toronto, ON) using standard protocols. Briefly, 

cells were pelleted by centrifugation, fixed in a 4% paraformaldehyde with 1% glutaraldehyde 

buffered with 0.1 M sodium phosphate monobasic buffer (NaH2PO4), pH 7.2, at 4°C and 

subsequently post-fixed with 1% osmium tetroxide buffered with 0.1 M sodium phosphate dibasic 

buffer (NaH2PO4), pH 7.2, for 1 hour. Dehydration of the cells was achieved with a series of 

increasing concentrations of ethanol to allow for infiltration of the Epon embedding resin. The 

resin was sectioned on an ultramicrotome (Leica) and transferred to a copper TEM grid. Reynolds 

lead citrate and 5% uranyl acetate was used for contrast staining and micrographs were taken on 

a Hitachi H 7000 at 75 Kv (25uA beam current) using an AMT XR-60 digital camera. 

Sequencing Library Preparation and Analysis 

Stock synthetic spike-in External RNA Controls Consortium ERCC (ERCC) RNAs 

(Invitrogen) were diluted 1:10,000 and pooled with 5 nanograms of total sperm RNAs prior to 

reverse transcription and amplification using the Seq-plex system [Sigma; 218]. Pre-amplified 

cDNA libraries were subjected to sequencing library construction (DNA Ultra-Low, NEB) followed 

by 50 cycles of paired-end sequencing on the Illumina Hi-Seq 2500 platform. Sequencing reads 

were aligned simultaneously to the mouse genome assembly Mm10 in addition to the ERCC 

FASTA sequences with Tophat2 [version 2.0.12; 219] using the following parameters: tophat2 -r 

30 --mate-std-dev 50 --no-coverage-search -G genes.gtf. Novel transcript structures were 

assembled using Cufflinks [version 2.1.1; 220] after removal of PCR-duplicates with Picard tools 

(http://picard.sourceforge.net). Assembled transcripts exceeding twice the average fragment 

length (135 bp) were combined with UCSC gene annotations (Mm10).  
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Preliminary analysis of aligned sequencing reads was carried out with the Samtools 

[version 0.1.19; 221] and Bedtools [version v2.19.1-2; 222] suites. Ranked predicted fold change 

and RPKM values for enrichment analyzes were calculated using uniquely aligned reads and the 

GFold package [223]. A lower limit of detection was determined by analysis of ERCC coverage. 

Log normalized ERCC RPKM values were correlated across samples (r2 > 0.90; Figure 3.2) 

demonstrating that inter-sample comparisons of RNAs exceeding 116 reads per kilobase per 

million mapped reads (RPKM) were reliable. To derive enrichment predictions the Cs/TX samples 

were independently compared to the SS sample and the intersection of transcripts with an 

absolute GFold value greater than zero and a RPKM value exceeding the ERCC cutoff were 

considered for RT-PCR validation. Differential enrichment analysis of the human ejaculate 

exosomes and human sperm RNA-seq samples as well as mouse embryo and oocyte analyzes 

were performed with both with the HT-Seq and DEseq2 software packages [1, 224, 225] as well 

as GFold [226]. 

Figure 3.2. Determining the RPKM cutoff. To determine a lower limit of detection synthetic 
ERCC RNAs were added in equal amounts to all samples prior to cDNA synthesis. Coverage of 
ERCCs present in all samples was calculated using uniquely aligned sequencing reads and the 
log2 (RPKM + 1) values for the nuclei 1 and whole sperm samples plotted. ERCC coverage was 
highly correlated across all samples (r2 > 0.90; Figure E1). This linear relationship was strongest 
among the most abundant ERCCs demonstrating that inter-sample comparisons of RNAs 
exceeding 116 RPKM were reliable (dashed red line). Differentially enriched transcripts failing to 
exceed this cutoff were not reported. 
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Plots and browser graphics were generated using the ggplot2 R package and the UCSC 

genome browser, respectively. Ontological analyzes were performed using GOrilla and 

associations presented as FDR corrected q-values [227]. A hypergeometric probability function 

in R was used to assess the likelihood of overlap observed between sperm datasets and nuclear 

encoded mitochondrial transcripts taken from the Mitocarta database [228] and human ejaculate 

RNA-seq datasets.  

Genomic coordinates of repeat elements were retrieved from the Repeat Master track of 

the UCSC genome browser and analyzed with Bedtools. To determine the relative coverage of 

repeat families unmapped and multiply-mapped reads were aligned to the rodent RepBase v19.0 

repeat sequences [229]. Following alignment the number of uniquely aligned sequencing reads 

corresponding to each repeat family was summed and those values combined with those obtained 

from the initial unique alignments from the same sample. Estimates of subfamily abundance of 

sperm LINEs were determined by equivalently subsampling and aligning FASTQ files to canonical 

sequences for each of the actively transcribed mouse LINE elements retrieved from RepBase 

[230]. Only uniquely aligned sequencing reads were considered. 

RT-PCR Validation 

Samples (n = 6) used for RT-PCR validation of the RNA-seq results were isolated as 

above with minor changes. Sonicated and washed sperm from a single mouse were counted on 

a hemocytometer and split into two equal aliquots. Subsequently sperm were either subjected to 

ultracentrifugation through a triple-step gradient or left on ice prior to nucleic acid extraction. SS 

and Cs/TX pellets were divided into two aliquots and used for separate RNA and DNA extractions. 

Prior to RNA extraction sperm samples were lyzed with RLT buffer supplemented with 1.5% β-

mercaptoethanol and Qiazol as above and following disruption with 0.2 mm stainless steel beads 

stored at -80°C. Sperm pellets were digested with proteinase-K in the presence of β-

mercaptoethanol and DNAs recovered by phenol-chloroform extraction with phase-lock tubes 

(5Prime) followed by ethanol precipitation with linear acrylamide. DNAs were quantified with 
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Picogreen (Invitrogen) and used to equilibrate the stored RNA extractions with respect to sperm 

concentration per volume of lysate. For each individual animal equal volumes of the SS and Cs/TX 

lysate were passed through the RNeasy column such that RNA was recovered from equivalent 

number of match sonicated and demembranated sperm heads. Subsequently, eluted RNAs were 

DNased as above prior to quantification with Ribogreen (Invitrogen). First-strand cDNA was 

synthesized using equal volumes of total RNA with the addition of 1 µl of diluted ERCC, (1:1,000), 

40 units of RNase Block (Agilent), 100 ng of random primers (Invitrogen) and the Superscript III 

kit (Invitrogen). Diluted SS and Cs/TX cDNA products were analyzed in parallel triplicate reactions 

by real-time PCR using Hot-Star Taq Polymerase system (Qiagen) and 0.5 mM of each forward 

and reverse oligonucleotide primer (Supplemntary Datatset 1) for 50 cycles. Delta-Ct values are 

calculated as follows: ΔCt = CtCs/TX - CtSS. 

IV. Results and Discussion 

Isolation of Compartmentalized RNAs 

The highly condensed mature spermatozoon possesses distinct structural features and 

organelles which may harbor site-specific populations of RNAs. To elucidate whether patterns of 

RNA retention vary between the peripheral structures contained in the extra-nuclear compartment  

of the gamete and those found within the intra-nuclear compartment, sperm samples were briefly 

sonicated and aliquots subjected to gradient fractionation in the presence of detergent. Electron 

microscopy confirmed the separation of sperm heads and tails following sonication as well as the 

absence of contaminating cell types (Figure 3.3). Despite the absence of an intact acrosome the 

SS retained the inner acrosomal membrane (IAM) as well as portions of the outer acrosomal 

membrane [OAM; 231]. Ultracentrifugation of the SS heads through a sucrose cesium chloride 

step gradient and detergent demembranation produced sperm heads free of tail and mitochondrial 

sheath remnants. In addition, the Cs/TX heads lacked all peripheral membranes while retaining 

the perinuclear theca. This network of cytosolic and nuclear proteins attaches the inner acrosomal 
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membrane to the nuclear envelope and is resistant to extraction with both ionic and non-ionic 

detergents such as Triton X-100 used in this study [231, 232]. 

Isolation of RNAs from SS and Cs/TX heads demonstrated that the long RNA fraction (> 

200 nt) in sperm is primarily peripherally localized (Figure 3.4). Accounting for the RNA recovered 

from Cs/TX sperm heads, 61.45% of the 87 femtograms of RNA retained in each spermatozoon 

must be found within the membranes removed during isolation of the nucleus and perinuclear 

theca (Figure 3.1 and 3.3). This supports prior work demonstrating that treatment with detergents 

alters  the  transcript  profile  of the sperm  cell [206]. Resolution of whether  the RNAs recovered  
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Figure 3.3. Cs/TX fractionated sperm heads lack peripheral membranes. (A and 

B) Sonication separates the tail from the sperm head while preserving the outer 
membrane structures. Fragments of the sperm tail (PP) and mitochondrial sheath 
(MS) are observed following sonication whereas potential somatic contaminants are 
not. (C and D) Fractionation through a sucrose-cesium chloride gradient in the 
presence of Triton X-100 enriches a population of sperm heads free from tail and 
mitochondrial remnants. The Cs/TX sperm nucleus remains surrounded by the 
perinuclear theca (PT) as evidenced by the dorsal tip (DT) and ventral spur (VS) 
structures but lacks the peripheral membranes observed in the sonicated sample. 
Dashed boxes in A and C (Magnification x 12,000; scale bar = 500 nm) are presented 
at higher magnification in B and D (Magnification x 50,000; scale bar = 100 nm). 
Equatorial segment (ES); inner acrosomal membrane (IAM); mitochondrial sheath 
(MS); nucleus (N); outer acrosomal membrane (OAM); perinuclear theca (PT) 
postacrosomal sheath of the PT (PAS-PT), principle piece (PP) of the sperm tail; 
subacrosomal layer of the PT (SAL-PT). 
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 from the Cs/TX heads reside within the nucleus and/or the perinuclear theca remains a technical 

challenge. To better understand patterns of transcript localization throughout the male gamete 

RNA from the SS and Cs/TX sperm heads was subjected to RNA-seq analysis. 

Library Characteristics 

Mitochondrial encoded transcripts 

The efficacy of the sample fractionation established by microscopy was confirmed by the 

reduced sequencing coverage of the mitochondrial genome in the Cs/TX sperm heads (Figure 

3.5A). In contrast, the SS heads exhibited a ten-fold enrichment in coverage of mitochondrial 

RNAs corresponding to greater than 7% of all uniquely aligning reads. This value is within the  

Figure 3.4. The majority of the RNA retained in sperm is localized to the sperm periphery. 
RNAs were quantified after recovery from equal numbers of sperm heads from the same animal 
(n = 9) following sonication and Cs/TX fractionation. The SS cells contained significantly more 
RNA than matched Cs/TX heads (P = 0.007, two-tailed paired T-test). After accounting for the 
presence of the intra-nuclear compartment within each SS sperm cell approximately 53.47 fg of 
RNA is associated within the peripheral structures of the extra-nuclear compartment. Center lines 
show the medians (87.03 and 33.56 fg of RNA per sperm head, SS and Cs/TX, respectively); box 
limits indicate the 25th and 75th percentiles as determined by R software; whiskers extend 1.5 
times the interquartile range from the 25th and 75th percentiles, outliers are represented by dots 
and represent matched SS and Cs/TX samples from the same animal.  
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range (3.5 - 36%) observed in other mouse sperm RNA-seq datasets [4, 196, 233] indicative of 

significant differences in sample and library preparation [206].  

 Ribosomal RNAs 

In addition to a greater proportion of mitochondrial transcripts, the SS heads possessed 

greater amounts of ribosomal RNAs (rRNAs, Figure 3.5A). Together these transcripts and their 

associated pseudogenes constituted 28% and 17% of all unique sequencing reads in the SS and 

Cs/TX libraries, respectively, even though unlike other cell types, sperm rRNAs are fragmented 

[2, 114]. It is not obvious why the ribosomal transcripts persist at elevated levels in both sperm 

fractions. Within the SS samples the elevated levels of rRNA reflect the additional contribution of 

membrane-associated ribosomal transcripts in addition to those retained following isolation of the 

Cs/TX sperm head structures (Figures 3.1 and 3.3). The abundance of the rRNAs in SS relative 

Figure 3.5. Sequencing coverage and enrichment in annotated regions vary between the 
SS and Cs/TX sperm heads. (A) RNAs extracted from SS or Cs/TX samples were subjected to 
RNA-seq. Following alignment the percentage of uniquely aligned sequencing reads attributed to 
specific classes of sequences was determined. The largest contribution of alignments in both the 
Cs/TX and SS RNA-seq libraries corresponded to the nuclear genome in a treatment dependent 
manner. Coverage of the rRNAs and the ERCC control RNAs in libraries also varied by 
preparation. The reduced sequencing coverage of the mitochondrial genome in the Cs/TX sperm 
heads confirmed the efficacy of the sample fractionation. (B) SS cells exhibited a greater 
enrichment of uniquely aligned sequencing reads in coding regions relative to that observed for 
the Cs/TX samples. Fold enrichment values for uniquely aligned sequencing reads within exons, 
introns and intragenic regions are presented for SS and Cs/TX RNA-seq libraries. Enrichment 
was determined by dividing the percentage of genomic bases in an element class by the 
percentage of unique sequencing reads aligned to that class. 
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to demembranated Cs/TX samples may reflect entrapment of cytoplasmic constituents during 

condensation and concurrent membrane restructuring and/or be acquired from or maintained in 

external structures such as membrane-bound extracellular vesicles. These structures have been 

observed in vivo in physical association with spermatozoa [208, 211, 213, 214]. Unlike 

cytoplasmic droplets which are osmotically sensitive structures formed by maturing spermatids 

as they expel their cytoplasm and often lost during routine sperm processing [234], sperm-bound 

exosomes fuse with the gamete [212]. Further support that the elevated levels of ribosomal 

transcripts in the SS cells relative to that observed in the Cs/TX heads may result from the 

packaging of these sequences in extracellular vesicles is the recent observation that this class of 

RNA is the most abundant observed in exosomes retrieved from human semen [210].  

Greater than 17% of the uniquely aligned reads in the Cs/TX RNA-seq libraries 

corresponded to the ribosomal transcripts. Considering that rRNAs are not commonly observed 

in somatic nuclear RNA [207] and in the absence of evidence for their translocation into the 

nucleus these transcripts are presumed to be intimately associated with but likely outside of the 

highly condensed nucleus. In this manner these transcripts might persist within partially 

assembled ribosomes as has been observed in cytoplasmic droplets [114]. The abundance of the 

rRNAs and their associated proteins would suggest that they are not completely expelled during 

the final stages of spermiogenesis. This may lead to the sequestration of the translational 

machinery within the perinuclear theca as has been observed in proteomic analysis of detergent-

treated sperm nuclei [235]. As these proteins are not known to contribute to this cytoskeletal 

nucleus-acrosomal interface they may be passively retained along with bound rRNAs through 

prior association. Whether this mechanism resolves other RNA associations within the sperm 

nucleus, as has been previously suggested [205], remains unclear.  

ERCC control RNAs 

To determine a lower limit of detection synthetic ERCC (External RNA Controls 

Consortium) RNAs were added in equal amounts to all samples prior to cDNA synthesis. 
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Coverage of the control transcripts was highly correlated across all samples (r2 > 0.90; Figure 3.2) 

while their absolute levels varied between fractionation methods. Of all uniquely aligning 

sequencing reads approximately, 25% Cs/TX and 16% SS sperm head reads corresponded to 

the ERCC transcripts in the corresponding RNA-seq libraries. The increased representation of 

these synthetic sequences in the Cs/TX sequencing libraries was likely a consequence of the 

reduced availability of biological and or accessible RNA templates following the loss of the outer 

sperm membranes. Supporting this observation the Cs/TX heads exhibited a 10% increase in the 

percentage of reads aligned to the nuclear genome and a concomitant decrease in coverage of 

annotated regions relative to the SS heads (Figure 3.5B). This is reminiscent of the observation 

that the use of detergents to remove somatic cell contaminants from human sperm negatively 

impacts transcript levels compared to samples purified by other means [206]. Representation of 

intronic sequences were equivalently suppressed in all libraries (Figure 3.5B) reflecting the 

cessation of nascent RNA production prior to nuclear condensation.  

Identification of Putative SS and Cs/TX Enriched Transcripts 

Mature spermatozoa possess a unique morphology and a comparatively small quantity of 

RNA. These limitations required that sonicated sperm containing nuclei surrounded by perinuclear 

theca be compared to the demembranated Cs/TX heads rather than independently sampling 

compartments as can be accomplished for somatic cells [207]. By mass approximately 38.55% 

of the RNA within a sonicated sperm cell can be attributed to the structures contained within a 

Cs/TX head (perinuclear theca, and nucleus; Figure 3.1 and 3.3). Therefore transcripts enriched 

within the more external regions of the spermatozoon will be diluted by RNAs present within the 

mitochondrial sheath, the perinuclear theca, and nucleus, reducing their representation when 

resolved by RNA-seq. Consequently, the sampling methods employed herein are expected to 

under- and over-report putative externally (SS) and internally (Cs/TX) localized transcripts, 

respectively. In addition, the limited data suggested an alternative to standard differential 

expression analysis pipelines was necessary to identify patterns of RNA localization within the 
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mature spermatozoon. Accordingly, GFold was used to rank transcripts by the posterior 

distribution of their normalized expression values and candidate transcripts putatively enriched 

within either the SS or Cs/TX heads were selected for downstream RT-PCR analysis.  

The GFOLD analysis identified a total of 308 transcripts that were preferentially enriched 

in the Cs/TX RNA-seq libraries. Together this set of RNAs included 184 annotated and 116 novel 

transcripts as well as all ERCC control transcripts exceeding the minimum threshold of detection. 

Ontological analysis of the annotated RNAs enriched in these samples identified terms related to 

spermatogenesis (q < 1.0 x 10-6). Within this set of RNAs, the Prm1 transcript, as well as Erich2 

and Fam71e2 (formerly 4933404M02Rik and 4930401F20Rik, respectively), were previously 

identified within the mouse sperm nucleus by RT-PCR though their preferential localization within 

the gamete could not be inferred from that study [205].  

As expected fewer transcripts were predicted to be enriched in the SS RNA-seq libraries 

relative to the Cs/TX heads (n = 152). This set of putatively enriched sonicated sperm RNAs 

included many nuclear-encoded mitochondrial protein mRNAs (n = 20; P < 1.9 x 10-20; Figure 

3.6A). These RNAs comprised 17% of the transcripts enriched in the SS RNA-seq libraries and 

only 2% of the Cs/TX enriched RNAs [n = 4; 228]. This association was supported by ontological 

analysis of the predicted SS RNAs which revealed terms related to the mitochondrial membrane 

(q < 5.9 x 10-05). Together this likely represents the evolutionarily conserved shuttling of cytosolic 

ribosomes bound with nuclear-encoded mitochondrial mRNAs to the surface of the mitochondria 

prior to condensation [236-238]. These transcripts are expected to be lost along with the 

mitochondrial sheath and proximal structures during fractionation of the Cs/TX heads.  

Additional ontological categories were also significantly associated with the RNAs 

enriched in the SS sample. These included terms related to exosomes (q < 1.05 x 10-9). The 

enrichment of exosomal-associated RNAs in the SS RNA-seq libraries supports prior 

observations that the outer sperm membranes are associated with extracellular vesicles. This set 

of transcripts includes guanine nucleotide binding protein (G protein), gamma 5 (Gng5; Figure 
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3.6B) for which both the RNA and protein products have been observed in exosomes recovered 

from multiple tissues in human and mouse [239-241]. Interestingly, of the 42 SS enriched 

transcripts associated with the exosome ontological category, only three were present above 

background in both Cs/TX samples. This set of SS RNAs exhibited a median fold increase of 5.9 

Figure 3.6. RNAs representative of specific cellular functions and organelles are enriched 
within the peripheral sperm membranes. Coverage of uniquely aligned sequencing reads are 

presented for three transcripts on the UCSC genome browser. Reads per million uniquely aligned 
reads (RPM) are presented on the Y-axis for each sample with the maximum value corresponding 
to that observed in the SS sample for each RNA panel.  The direction of transcription is depicted 
by arrows. (A) Cox6x is nuclear-encoded mitochondrial transcript. (B) The Gng5 RNA and 
corresponding membrane-associated G protein product are enriched in exosomes from several 
tissues and species. (C) Malat1 is a conserved long non-coding RNA that is enriched at active 
loci and within paraspeckles where it recruits splicing factors. 
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(range = 2.6 – 192.9) relative to the Cs/TX samples demonstrating that these transcripts are 

externally localized relative to the perinuclear theca and nucleus and therefore may be delivered 

to the gamete by exosomes and incorporated during epididymal maturation or within the vas 

deferens. Further, greater than 45% of all mouse homologs enriched in the SS RNA-seq library 

were also differentially expressed in human ejaculate exosomes relative to sperm collected from 

the same semen samples (P < 6.4 x 10-19, hypergeometric probability test; Figure 3.7).  By 

comparison only 8% of the RNAs predicted to be enriched in the Cs/TX libraries were significantly 

enriched in the human exosome dataset (p > 0.8). The depletion of these transcripts following 

exposure to Triton-X100 reflects the loss of external sperm membranes that serve as sites of 

exosome attachment and likely harbor RNAs some of which may possess an origin other than 

sperm [209]. 

Figure 3.7. Mouse homologs predicted to be enriched in sonicated sperm cells are 
differently enriched in exosomes recovered from human semen. RNAs were extracted from 
exosomes and sperm cells collected from human semen and subjected to differential expression 
analysis with DEseq and GFold. Subsequent analyzes were restricted to mouse and human 
homologs taken from the Biomart Database (http://www.biomart.org/). The majority (95%) of 
transcripts predicted by GFold to be enriched in the exosome RNA-seq libraries were also found 
to be significantly enriched in these datasets by DEseq. A hypergeometric probability test was 
used to compare the overlap of differentially enriched exosome homologs to those predicted to 
be enriched in the sonicated sperm RNA-seq sample, P < 6.4 x 10-19, hypergeometric probability 
test. 
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To test the proposed link between the detection of exosomal RNAs and the presence of 

external sperm membranes GFold was used to identify transcripts predicted to be differentially 

enriched in either the SS sample or in a previously published mouse sperm RNA-seq dataset 

prepared following detergent incubation [4]. Differentially expressed human ejaculate exosome 

homologs were present in the set of SS enriched RNAs at levels significantly exceeding that 

expected by chance (P < 1.2 x 10-26, hypergeometric probability test). This relationship was not 

observed in the detergent treated sperm (P = 0.99). Similarly the human exosome homologs 

enriched in the SS sample were present at elevated levels (P < 2.2 x 10-16, Mann–Whitney U-test; 

Figure 3.8) and exhibited a stronger ontological enrichment in exosome associated terms than 

their counterparts enriched in the detergent treated sample (q < 3.83 x 10-49 and q < 3.84 x 10-16, 

respectively). Analogous to the Cs/TX sperm head fractionation used in the current study, 

Figure 3.8. Human exosome homologs enriched in the sonicated sperm are present at 
elevated level compared to their counterparts identified in detergent treated sperm. 
Sonicated and detergent treated sperm RNA-seq datasets were analyzed by GFold. The log2 
normalized RPKM values of human exosome homologs predicted to be enriched in sonicated 
sperm (n = 544) and in detergent treated mouse sperm [n= 500; 4] are presented as density plots. 
Exosome homologs were present at greater levels than their counterparts identified in detergent 
treated mouse sperm (P < 2.2 x 10-16, Mann–Whitney U-test). White circles show the medians; 
black box limits indicate the 25th and 75th percentiles; whiskers extend 1.5 times the interquartile 
range from the 25th and 75th percentiles; polygons represent density estimates of data and 
extend to extreme values. 
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detergent treatment [4] would have been expected to produce a sperm nucleus surrounded by 

the perinuclear theca at the expense of external membranes. Since these external structures 

harbor the majority of spermatozoal RNA in addition to serving as the site of exosome attachment 

their loss would be expected.  

Several of the SS transcripts included well known somatic nuclear RNAs such as Small 

Nucleolar RNAs, H/ACA Box (Snora23, Snora52, Snora81), Small Cajal Body-Specific RNA 13 

(Scarna13), and the long non-coding RNA (lncRNA) Malat1 (Figure 3.6C). The persistence of an 

elevated level of Malat1 in all sperm samples and its extra-nuclear enrichment can be ascribed to 

the presence of a triple helix structure at its 3’ end which stabilizes the transcript [242]. Association 

of this archetypal nuclear RNA with more external regions of the spermatozoon suggests Malat1, 

Snora RNAs, Scarna13 and potentially other ncRNAs are expelled along with the nucleoplasm.  

Bereft of a nucleous or Cajal bodies these transcripts appear as if they may not be essential to 

the mature male gamete or the next generation [205]. However, the retention of a minor pool of 

nuclear-associated Malat1 transcripts (Figure 3.6C) may result from the direct interaction of these 

lncRNAs with regions of the sperm genome which remain in a “poised” chromatin configuration 

[12-14, 243].  

A series of oligonucleotide primers were designed to validate patterns of preferential 

transcript compartmentalization in sperm by RT-PCR. RNAs from individual mice (n = 6) were 

extracted from equal numbers of SS or Cs/TX sperm heads and reverse transcribed with random 

primers. The addition of ERCC RNAs to the first-strand synthesis reaction served as a loading 

and synthesis control (Figure 3.9A). Although the fold-changes estimated from the RNA-seq 

datasets and delta-Ct values were well correlated (r² = 0.86; Figure 3.9 B) all queried transcripts 

were found to be enriched in the sonicated sperm samples suggesting that globally, RNAs are 

peripherally localized in the mature male gamete (Figure 3.3). This included the first and third 

most enriched protein-coding transcripts in the Cs/TX libraries, Ankyrin repeat and MYND domain  
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Figure 3.9. RT-PCR validation of peripheral sperm RNA enrichment. (A) To validate patterns 
of transcript enrichment predicted by RNA-seq RNAs from individual mice (n = 6) were extracted 
from equal numbers of sonicated or Cs/TX sperm heads and subjected to RT-PCR analysis. The 
transcript encoding lysosome-associated membrane glycoprotein 2 (Lamp2) is enriched in 
sonicated sperm indicating the preferential localization of this RNA within the outer sperm 
membranes. ERCC spike-in RNAs served as a loading control an exhibited no preferential 
enrichment. (B) Estimated RNA-seq fold-changes and delta-Ct values were well correlated (r² = 
0.86). Transcripts exceeding the RPKM cutoff (> 116 RPKM; Figure 3.2) are presented in red 
while Lamp2 and NADH dehydrogenase [ubiquinone] 1 subunit C1 (Ndufc1) are presented in 
black (~85 RPKM in SS). (C) Transcripts predicted by RNA-seq to be enriched in the SS samples 
(n = 6) exhibited significantly greater delta-Ct values (p = 0.004, Mann–Whitney U-test) than 
transcripts predicted to be enriched in the Cs/TX heads (n = 5). Center lines show the median 
delta-Ct values of the SS- and Cs/TX-predictions from RNA-seq (9.23 and 3.72, respectively); 
box limits indicate the 25th and 75th percentiles as determined by R software; whiskers extend 
1.5 times the interquartile range from the 25th and 75th percentiles, outliers are represented by 
dots. 
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containing 1 (Ankmy1) and ecotropic viral integration site 5-like (Evi5l). However, the RNAs 

predicted by GFold to be enriched in the Cs/TX heads exhibited significantly reduced delta-Ct 

values compared to those observed for the set of transcripts predicted to be enriched in the 

sonicated sperm (P < 0.004, Mann–Whitney U-test; Figure 3.9C). These results suggest that while 

the majority of RNA within the mature spermatozoon can be localized to the periphery of the cell 

the strength of this association varies between transcripts as some are expected to be varyingly 

retained within the intra-nuclear compartment. On one hand, the relative depletion of Malat1 and 

Snora81 RNAs (Table 3.2) from the Cs/TX samples predicts that in the male gamete these 

transcripts are unlikely to contribute to nuclear organization in a manner reminiscent of that 

observed in somatic cells.  On the other hand, some Malat1 remains within the Cs/TX heads and 

may be sufficient to contribute to the packaging of the limited number of histone-associated 
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promoters present in sperm chromatin [13, 243]. Alternatively, other RNAs such as the repetitive 

RNAs may participate in packaging the paternal genome. 

Repetitive RNAs in Mouse Sperm  

Retained repetitive RNAs are of particular interest as they may contribute to nuclear 

structure as has been in observed in somatic cells or may participate in genome confrontation 

and consolidation observed in plants and animals whereby parental genome compatibility is 

ensured [197, 244]. To better understand the role and abundance of these RNAs, the coverage 

of all individual repetitive elements was determined initially using uniquely aligned sequencing 

reads (Table 3.3). The Cs/TX libraries were enriched in repeat sequences such as satellite, 

simple, and low complexity repeats (Table 3.3). The presence of satellite RNAs may reflect 

opportunistic transcription as heterochromatic structures relax prior to protamine deposition. A 

series of complimentary sequences were consistently enriched in the Cs/TX sperm head RNA-

seq libraries relative to sonicated sperm (Table 3.3). The representation of these sequences 
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within the Cs/TX samples was well above their genomic background resolving as a pattern of 

poly-purine or -pyrimidine RNA enrichment in these samples (Table 3.4). Interestingly, GAA 

repeat-containing RNAs (GRC-RNAs) have been observed previously in the several somatic cell 

types wherein they contributed to chromatin structure by directly binding nuclear matrix proteins 

[245]. These chromatin-associated RNAs (CARs) form discrete DNase insensitive foci that are 

lost following RNase treatment. Assigning a similar nuclear function and even localization to the 

simple repeat sperm RNAs is an intriguing possibility, their lack of sequence complexity precludes 

RT-PCR validation and precise mapping.  

Reminiscent of the results obtained for annotated and novel RNAs long interspersed 

nuclear elements (LINEs) exhibited greater RNA-seq coverage in the Cs/TX samples relative to 

sonicated sperm yet RT-PCR suggested that they were approximately eighty times more enriched 

in the SS samples (data not shown). Alignment to the LINE-1 (L1) repeat class on average 

 

 



www.manaraa.com

55 
 

 
 

contributed to more than 5% of all unique reads in the Cs/TX samples. Realignment to all 

canonical repeat sequences showed that approximately 25% of all uniquely aligned reads 

corresponded to the L1 family in the Cs/TX samples (Table 3.2). This was nearly twice the amount 

observed for the next most abundant family. To determine which of the L1 repeats was most 

actively transcribed during the final stages of spermatogenesis the RNA-seq libraries were 

realigned to canonical sequences for each active subfamily [230]. In all samples the most 

abundant L1 transcripts corresponded to subfamily III of the L1MdTf lineage. The potential 

paternal contribution of L1 RNAs to the zygote, thought to perhaps spur autoregulated embryonic 

transcription of such elements, has been discussed [197, 246]. LINE transcripts have also recently 

been shown to directly contribute to somatic chromatin structure in an RNase sensitive manner 

[247]. However, this association is not observed in the condensed somatic heterochromatin. 

Perhaps during the later stages of spermatogenesis the LINE transcripts are depleted either 

passively or actively from the sperm nucleus contributing to sperm chromatin condensation as is 

observed following RNase treatment in interphase cells [247, 248].  In the present study this would 

resolve as and be consistent with their observed extra-nuclear enrichment.  

Identification of Sperm-borne RNAs Post-fertilization 

The delivery of RNAs by human sperm to an oocyte has been shown [110, 123]. To 

ascertain whether mouse spermatozoa may potentially fulfill a similar function murine oocyte and 

pronuclei embryos sampled prior to zygotic genome activation were subjected to differential 

expression analysis [1]. A total of 88 differentially enriched embryonic transcripts were identified 

which exhibited no coverage in the oocyte but were detected in all three sperm RNA-seq datasets 

in the current study. A previous mouse sperm RNA-seq study proposed that the Wnt4 and Foxg1 

transcripts may be delivered by sperm to the oocyte [249]. These RNAs were not detected in the 

embryonic datasets nor were they consistently present in published sperm RNA-seq datasets. 

Though the majority of the differentially enriched mouse embryo RNAs identified above were 
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present at low levels in sperm (median RPKM ~1.4) the transcript encoding the Calcium-binding  

tyrosine phosphorylation-regulated protein (Cabyr; Figure 3.10) was consistently detected at 

elevated levels in both SS and Cs/TX samples and was observed in all available mouse sperm 

RNA-seq datasets [4, 196, 233]. Interestingly, this transcript was enriched in the Cs/Tx heads by 

RNA-seq suggesting that it may exhibit a reduced peripheral enrichment similar to that observed 

for the set of predicted Cs/TX RNAs evaluated by RT-PCR (Figure 3.9 and Table 3.I). Despite 

being present at diminished levels relative to the outer membranes, these transcripts likely persist 

within either the perinuclear theca or the nucleus and would therefore be expected to reach the 

oocyte cytoplasm following fertilization [250]. It is unclear whether this transcript if delivered to the 

oocyte would be of functional importance considering the established role of its protein product in 

modulating intracellular calcium levels during capacitation [251]. Irrespective, in human males, it 

is considered of diagnostic value for idiopathic male factor infertility [252]. Nevertheless, detection 

of a testis-specific RNAs encoding a protein restricted to the post-meiotic male germline in 

naturally fertilized embryos prior to zygotic genome activation strongly suggests that sperm RNA 

persists throughout the normal lifecycle of the paternal gamete and is delivered to the oocyte.  

 

Figure 3.10 Detection of male germline specific RNAs in fertilized oocytes prior to zygotic 
genome activation. Cabyr is observed in sperm (blue) absent from oocytes and present in 
pronuclei embryos [black and red respectively; 1] following natural mating. Coverage for each 
sample is presented as reads per million uniquely aligned reads (RPM) on the Y-axis.  The 
direction of transcription is depicted under the gene model. 
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The Distribution of RNAs within the Spermatozoon 

The mature spermatozoon is host to a cadre of RNAs that are not evenly distributed 

throughout the limited volume of the sperm head. By mass approximately 66% of the RNAs 

greater than approximately 200 nucleotides in length were enriched within the limited volume of 

the extra-nuclear compartment (plasma membrane, the acrosome and associated membranes as 

well as the sperm tail and mitochondrial sheath) of the sperm cell.  Approximately one-third of the 

RNAs observed in sperm are expected to be within the nucleus/perinuclear theca. As determined 

by RT-PCR the strength of their preferential compartmentalization varied in accord with the RNA-

seq results. Together these results provide a list of candidate extra- and intra-nuclear associated 

transcripts which serve as the foundation for future studies delineating the RNAs within the mature 

sperm. Intriguingly, the set of RNAs exhibiting the strongest external localization included many 

transcripts linked to exosomes and transcripts commonly localized to specific organelles in 

somatic cells including the nucleus and mitochondria. Whether these transcripts are passively 

retained within the external sperm membranes following expulsion of the cytoplasm or are 

packaged within extracellular vesicles to serve a later function will be resolved when the contents 

of sperm-bound exosomes are more fully described. The peripheral enrichment of non-coding 

RNAs such as Malat1 and the LINE transcripts which are known to modulate somatic cell 

chromatin structure suggests that nuclear remodeling in the sperm is not limited to nucleoprotein 

exchange. The fraction of these RNAs that remain associated with the intra-nuclear compartment 

may be restricted to the few poised histone-bound accessible regions that persist following 

protamination. Representative of the population of transcripts which exhibit the least peripheral 

enrichment is testis-specific RNA Cabyr. This RNA is likely delivered by sperm to the embryo and 

is a diagnostic element indicative of idiopathic male infertility [252].  
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CHAPTER FOUR 

NUCLEASE FOOTPRINTS IN SPERM PREDICT PAST AND FUTURE CHROMATIN 

REGULATORY EVENTS  

I. Summary 

Nuclear remodeling is a developmental hallmark of spermatogenesis. This is achieved by genome 

wide replacement of the histones with protamines condensing the cell. Following this process 

nucleosome-bound chromatin does persist but to a limited extent. This suggests that these 

regions may be of past or future functional significance. To determine potential roles for somatic-

like chromatin in mature sperm, nucleosome-associated DNAs were isolated from sperm of wild 

type and transgenic mice harboring a single copy insert of the human protamine cluster. 

Suppression of the transgenic model was correlated with chromatin structure in mature sperm. A 

nuclease footprinting approach suggested the chromatin environment harboring the transgenes 

was likely responsible for their reduced expression. This approach also highlighted potential 

regulatory mechanism for driving the robust expression of the endogenous protamines. Genome 

wide footprints were associated with genomic elements and chromatin features such as 

promoters, enhancers and sites marked by active histone modifications in testis. Motifs predicted 

to be occupied in sperm were also associated with promoters of genes expressed in the zygote 

and 2-cell embryo. Ctcf footprints were significantly enriched with the boundaries of TADs and 

sites bound by this factor in testis and ESCs. This suggested that these sites are marked in sperm 

thereby permitting rapid reconstitution of global chromatin organization following fertilization. 

Interestingly, Ctcf footprints are absent in human or bull sperm which exhibit comparatively slower 

preimplantation embryonic development. 

II. Introduction 

Spermatogenesis is characterized by a series of morphological changes resulting in a 

motile, haploid and highly condensed cell. This is achieved in part through the compaction and 

restructuring of the nuclear architecture. This process initiates prior to meiosis with the 
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incorporation of histone modifications and testis-specific histone variants. The haploid expression 

and progressive deposition of transition proteins and protamines within the chromatin fiber 

displaces the majority of histones from the double helix [204]. The degree to which the histones 

are replaced varies between species though in mouse it is estimated that between 1 - 5% of the 

sperm genome remains in a histone bound state. Once bound the protamines silence and 

condense the genome through the formation of inter- and intramolecular disulfide bridges. 

Through the later stages of spermiogenesis and until fertilization the paternal gamete possesses 

a unique genomic packaging scheme unlike that of any other cell type in the body.  

Studies of spermatogenic nuclear remodeling following meiosis have largely focused on 

the mechanics of single loci and their fate following protamine condensation [7, 74]. 

Understanding the transcriptional regulation underlying the expression of the protamine gene 

cluster has been a logical target of investigation considering the requisite role of these proteins 

during spermatogenesis [162]. In both mice and men this locus is found within a DNase-I sensitive 

conformation in round spermatids which persists into the mature gamete [170, 253]. Prior studies 

of the human PRM gene cluster correlated perturbed transcription with the loss of a Ctcf (CCCTC-

binding factor) binding site situated upstream of the TNP2 gene [169]. Ctcf is a ubiquitous insulator 

protein which acts in concert with its binding partner Cohesin forming chromatin loops [6]. The 

corresponding orthologous region is bound by Ctcf In mouse round spermatids [254] and 

mutations within this region are correlated with infertility in men [172]. This suggests the intriguing 

possibility that a DNA looping event is required to achieve the robust expression levels of the 

locus encoding the protein products necessary for producing a static genome. It is assumed that 

the higher order chromatin structure of the haploid genome will be dictated by Ctcf in a manner 

conforming to that observed in somatic cells while in a nucleosome-bound conformation [5]. Other 

chromatin binding proteins undoubtedly contribute to regulating the paternal genome prior to 

condensation however they largely remain unknown or poorly characterized. 
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Nuclease mapping in conjunction with high-throughput DNA sequencing is a powerful tool 

for rapidly and efficiently surveying chromatin landscapes [255]. These approaches can be used 

to infer chromatin structure in a probabilistic manner based on the relative accessibility of a DNA 

sequence to nuclease cleavage [256]. In sperm, DNAs released following nuclease digestion are 

thought to be primarily histone-associated, as evidenced by the discreet banding pattern they 

produce following electrophoretic resolution [72]. Adapting genome wide nuclease mapping 

approaches for the study of sperm chromatin has highlighted the potential roles nucleosome-

bound DNAs may play in the mature gamete and following fertilization [12, 14-16]. Despite these 

advances, a generalized model of how sperm chromatin is ordered during and after nuclear 

condensation remains elusive.  

To understand the cell type specific chromatin packaging strategy employed within the 

mature male gamete mouse sperm cells were digested with nuclease and released nucleosome-

associated DNAs subjected to high throughput DNA sequencing. The susceptibility of the 

spermatozoon to enzymatic dissection was compared in sperm from wild type mice and a 

homozygous transgenic mouse model harboring a single copy insert of the human protamine 

cluster. The presence of this 40 kb sequence was stable over many generations and did not alter 

spermatogenesis or impact fertility [217]. Transcriptomic and proteomic analysis demonstrated 

that the absence of an observable phenotype in these animals reflected decreased transcriptional 

activity of the human locus as compared to the endogenous mouse locus.  To determine the 

potential cause of this suppression a nuclease footprinting approach in sperm was undertaken. 

Regions predicted to be bound by a regulatory factor in mature sperm were correlated with 

genomic landmarks and available higher order chromatin structure datasets. This analysis 

suggested potential roles for the sperm bound sites in either regulating past spermatogenic events 

or early embryonic genomic function. A series of candidate enhancer-bound regulatory proteins 

were identified by this approach that are expected to contribute to a Ctcf mediated DNA looping 
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interaction, potentially contributing to the robust expression of the orthologous protamine gene 

clusters. A focused analysis of Ctcf binding throughout the sperm genome informed a novel model 

of how nuclear condensation may proceed and suggested potential functions for this sperm bound 

factor in the mouse gamete and embryo. However, an interspecies comparison of nuclease 

footprints failed to identify the presence of Ctcf binding in either human or bull sperm strongly 

suggesting its role(s) are likely species specific.  

Materials and Methods 

Sperm chromatin digestion and sequencing library construction 

 All procedures were carried out in accordance with the current Wayne State University 

Animal Investigation Committee protocol (A 12-01-13). Wild type C57BL/6 mice were purchased 

from Charles River Laboratories, Inc, Wilmington, MA. Homozygous transgenic mice from 

transgenic line HP3.1 were bred as described [Chapter Two; 217]. Mature spermatozoa were 

isolated from cauda epididymides and vas deferens harvested from individual 6 month old mice 

on ice into PBS. Following filtration through an 80 micron mesh the cells were washed twice and 

resuspended in 1 mL of a PBS solution containing 0.5% Triton X-100. The cells were incubated 

for 10 minutes on ice with occasional mixing. Subsequently, ice cold PBS was added to 10 mL 

and the cells were washed twice prior to counting with a hemocytomoter. Tritonized sperm 

suspensions were adjusted to 5 x 106 cells/mL in 5 mM CaCl2, 10 mM dithiothreitol, buffered with 

50 mM Tris-HCl, pH 7.9. The suspension was placed 37 °C for 30 min. Subsequently, the sample 

was diluted with prewarmed reaction buffer to a final concentration of 2.5 x 106 cells/mL in 5 mM 

CaCl2, 10 mM dithiothreitol, 10 gel units/mL MNase (New England BioLabs), buffered with 50 mM 

Tris-HCl, pH 7.9. The sample was digested and the reactions were stopped with the addition of 

0.5 M EDTA pH 8.0 to a final concentration of 20 mM. The cell suspension was then rotated at 

4°C for 30 minutes prior to centrifugation at 20,000 rcf for 10 minutes. Sperm digested with DFF 

were similarly collected and permeabilized. Following washing sperm were resuspended to 5 x 
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106 cells/mL in 1x NEB1 [10 mM Bis-Tris-Propane-HCl; 10 mM MgCl2; 1 mM dithiothreitol; pH 7.0] 

(New England BioLabs), supplemented with 10 mM dithiothreitol. Following incubation at 37 °C 

for 30 min the sperm suspension was diluted to 2.5 x 106 cells/mL with prewarmed 1x NEB1 and 

10 units Tobacco Etch Virus (TEV) protease and 20 of µl DFF enzyme added. DFF enzyme was 

graciously provided by Dr. Nick Gilbert.  

 Human sperm nucleosome libraries were prepared as above with the following 

adjustments. Following liquefaction sperm were washed twice and frozen as dry pellets in liquid 

nitrogen. Sperm were thawed on ice and washed twice with PBS prior to permeabilization with 

Triton X-100 as above.  

 Enzymatically released soluble DNAs were recovered from the supernatant to a fresh 

screw cap tube and digested overnight with proteinase K at 55°C in the presence of 1% β-

mercaptoethanol. The remaining sperm pellets were washed once with PBS and similarly 

digested by proteinase K alongside tail clips from the sacrificed mice. Subsequently the DNAs 

were recovered by phenol–chloroform extraction, precipitated with ethanol and quantified with 

Picogreen (Invitrogen). Genomic DNA from wild type and transgenic tail clips were digested with 

MNase and purified as above. Mononucleosome DNA fragments were resolved by gel 

electrophoresis and extracted from separate agarose plugs with the Qiagen MinElute Gel 

Extraction kit. Digested control genomic DNAs were gel size selected (~150 bp) and similarly 

purified. Recovered DNAs were quantified as above and used to construct multiplexed DNA 

sequencing libraries with the NEBNext ChIP-Seq kit (New England BioLabs). All libraries were 

subjected to 50 cycles of paired-end sequencing on the Illumina HiSeq 2500 or MiSeq platforms.  

Testis RNA isolation and sequencing library construction 

Total RNAs were separately isolated from the decapsulated testes of four transgenic adult 

mice. Following homogenization in 0.5 ml RLT buffer (Qiagen) supplemented with 1.5% β-

mercaptoethanol (Amresco), with a PRO Scientific 200 homogenizer (PROScientific Inc., Oxford, 
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CT) RNAs were extracted as described [Chapter 3; 108, 218]. Following DNase treatment (Turbo 

DNase, Ambion) the size and quality of the purified RNAs were assayed using the 2100 

bioanalyzer with a RNA Pico chip (Agilent Technologies, Palo Alto, CA, USA). Prepared mouse 

and commercially available human total testes RNAs [Ambion; 122] were used to construct 

individual RNA-seq libraries according to established protocols and sequenced as above (Chapter 

3).  

Analysis of sequencing libraries 

DNA sequencing libraries were aligned to the mouse genome assembly Mm10 with Bowtie 

[version 2.0.2; 257]. Transgenic samples were additionally aligned to a custom version of the 

Mm10 build containing the inserted human protamine domain at nucleotide position 

chr19:39397384-39397385 [217]. After removing PCR duplicates analysis of aligned sequencing 

libraries was restricted to properly paired reads with a quality score ≥ 10. Published single-end 

datasets used in the current study were restricted to a similar criterion ignoring the paired 

requirement. Processing of alignment files, including midpoint and 5’ calculations, genomic 

intersections, and Jaccard statistics were carried out with the Samtools [version 0.1.19; 221] and 

Bedtools [version v2.19.1–2; 222] suites. Mappability tracks were constructed using the 

GemTools suite [258]. ChIP-seq peaks were identified from spermatid datasets [254] with the 

MACS2 software suite using default settings [259]. Heatmaps and figures were generated using 

the ggplot2 and the deepTools packages [260, 261]. Hi-C interaction maps were retrieved from 

the Hi-C browser [http://promoter.bx.psu.edu/hi-c/; 5, 6].  

Promoter regions were considered to span 5 kb upstream and 0.25 kb downstream from 

TSS, with respect to strand orientation. Testis promoter regions corresponded to genes exhibiting 

non-zero coverage in all testis RNA-seq samples. Pronuclei embryo promoters corresponded to 

the subset of genes identified as differentially expressed in pre-ZGA embryos and oocytes 

[Chapter 3; 1]. 
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Nuclease footprinting analysis 

Sequencing read midpoint coordinates and position weight matrices (PWM) scores and 

binding site positions were prepared for nuclease footprinting analysis with in-house scripts prior 

to implementation of the CENTIPEDE algorithm in R [256]. For each factor PWM scores [262] 

were calculated for all genomic sequences conforming to a known motif. Sites with a mappability 

score ≥ 99% were ranked according to their PWM score and the top quintile used for the primary 

footprinting analysis. The average conservation score (60way.phastCons60wayPlacental) and 5-

base percent GC dinucleotide frequency immediately up- and downstream with the exclusion of 

the query was calculated for each motif. A generalized linear model was used to evaluate the 

prognostic value of the three scored variables (PWM, GC%, and phastCons) and those factors 

exhibiting a PWM z-score ≥ 5 were used for further analysis. Within this set of factors motifs 

exhibiting a posterior probability ≥ 0.95 were considered bound. The extended analysis of the 5 

Mb search regions was performed as described with the following changes. All sites identified 

within the search regions meeting the following criterion were included in the footprint analysis 

regardless of their PWM rank: mappability scores ≥ 90%, PWM ≥ 14. A reduced stringency 

analysis of potential Ctcf sites was also undertaken in which all motifs with a PWM ≥ 13 were 

evaluated. The 5’ genomic start site of sequencing reads was used for single-end sequencing 

CENTIPEDE analysis. Footprints were lifted over to Mm 9 genome build for comparisons with 

ENCODE datasets [3, 263]. 

III. Results and Discussion 

Nuclease sensitivity in wild type and transgenic mouse spermatozoa 

Nucleosome-associated DNAs were released from wild type and transgenic mouse sperm 

with either micrococcal nuclease (MNase) or DNA fragmentation factor [DFF; 264, 265, 266]. Use 

of the latter nuclease provided a novel complimentary approach to probe sperm chromatin 

structure while also serving as a control against potential MNase cleavage bias [267, 268]. 
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Genome-wide nuclease sensitivity was well correlated amongst sperm samples and distinct from  

that observed following either enzymatic or mechanical fragmentation of purified mouse DNAs (ρ 

~ 0.89 - 0.91; Figure 4.1A). Nucleosome retention varied across sperm chromosomes highlighting 

the presence of broad regions of heighted nuclease sensitivity that could not be explained by GC 

content (Figure 4.1A). This global survey localized the mouse protamine domain within a region 

of elevated nucleosomal coverage relative to controls (Figure 4.1C, D). Previously this locus had 

Figure 4.1. Mouse sperm chromatin nuclease-sensitivity is correlated across samples and 
not impacted by choice of nuclease or genotype. (A)  Hierarchical clustering of pairwise 
spearman rho correlation coefficients for genome-wide nuclease-sensitivity data from in situ 
digested sperm chromatin binned into 500 base pair windows demonstrated consistent 
nucleosome coverage regardless of nuclease choice or genotype, relative to naked DNA controls. 
GC content represents the average percentage of GC dinucleotides in the window (B) Sperm 
MNase-seq coverage of the endogenous mouse protamine locus (red triangle), the sequences 
flanking the transgene insertion site (red square), and randomly selected loci were well correlated 
(y axis) and only marginally influenced by (x axis) mappability. The midpoints of paired-end 
sequencing fragments were binned into 50 base pair windows along 20 kb regions and correlation 
coefficient calculated using a 5 window running average. (C + D) Sperm chromatin exhibits similar 
patterns of nuclease-sensitivity regardless of digestion with MNase of DFF (purple and orange, 
respectively, relative to naked DNAs (gray). Coverage of chromosome 16 is presented as 
normalized paired-end sequencing midpoint counts in 500 base pair windows using a 10 window 
running average. (E) Sperm MNase-seq midpoint coverage of the endogenous mouse protamine 
locus in wild type and transgenic sperm presented as 150 bp running averages. 
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been shown to lie within a DNase I-sensitive structure established during meiosis and persisting 

throughout the round spermatid stage [7, 253]. The chromatin conformation of this discreet region 

of chromosome 16, assumed prior to nuclear condensation, may reflect the generalized nuclease 

sensitivity of a larger domain which persists within the mature male gamete. 

Transgenic sperm did not exhibit altered nuclease sensitivity genome wide despite the 

integration of an additional protamine locus. To assess the impact of this inserted sequence at a 

higher resolution, MNase-seq coverage of specific regions of the mouse genome were correlated 

using a running average. Applying this approach to 20 kb regions centered on the endogenous 

mouse protamine locus, on the site of the integration [chr19:39,397,384-39,397,385; 217], or on 

two thousand randomly selected regions of equal size demonstrated that chromatin packaging 

within these regions was (ρ ~ 0.68) similar across all samples (Figure 4.1B). Together, this 

suggested that the introduction of a gene cluster encoding additional DNA-binding proteins did 

not perturb the chromatin structure at the global or local level.  

The absence of altered chromatin structure in the transgenic sperm indicated that 

expression of the human protamines may be perturbed. Testis RNA and sperm protein levels 

were analyzed to determine if the lack of an observable phenotype in the transgenic mice was 

due to transcriptional regulation or alternatively impaired incorporation of the transgenic protein 

during chromatin condensation. RNA-seq analysis of total transgenic testis RNAs from four 

animals demonstrated that the transgenes were consistently transcribed across all samples and 

present at elevated levels (Figure 4.2A). Despite their abundance within the testis transcriptome 

the transgenic RNAs exhibited reduced expression relative to their orthologs transcribed from the 

mouse protamine domain. The transgenic PRMs and TNP2 were also reduced in comparison to 

their analogs in human testis (Figure 4.2B). This reduction was more apparent in the case of the 

PRMs which were decreased by 70 - 77% relative to that observed in man. The average ratio of 

the transgenic protamines (TG PRM1/TG PRM2 ~ 1.02) also differed from that observed in human 
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testis (Hs PRM1/Hs PRM2 ~1.34) and that of the endogenous mouse protamines (Mm Prm1/Mm 

Prm2 ~3.57). The failure of the transgenes to recapitulate expression levels of either the 

endogenous human or mouse gene clusters was further evidenced by an increase in transgenic 

PRM3 which was nearly double that observed in human testis. Prior mouse models in which the 

human protamine gene cluster integrated as a multi-copy insertion also exhibited reduced levels 

of expression relative to the endogenous protamines [170]. However, transgene expression was 

restricted to the testis in all lines bearing the 40 kb human gene cluster [169, 217]. This supports 

a model in which full expression of the locus cannot be promoted solely from regulatory elements 

within the inserted sequence despite their ability to block ectopic activation.  

The RNA-seq results suggested that the absence of an observed chromatin phenotype in 

the transgenic animals was due to suppression of the transgenic RNAs. This was confirmed by 

proteomic analysis of acid extracted transgenic sperm chromatin proteins (Jodar, M., et. al; 

manuscript in preparation). Transgenic protein incorporation within the sperm genome was 

Figure 4.2. Expression of the human transgenes in mouse testis was suppressed. (A + B) 

RNA-seq analysis of transgenic mouse (n = 4, A) and human (n = 2, B) total testes RNAs 
demonstrated that transcription of the integrated human protamine genes was reduced relative to 
the observed from both the endogenous loci. Expression values are presented as transcripts per 
million (TPM). TPM ratios for each comparison are presented above the transgenes.   
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reduced relative to that observed for the endogenous proteins. The ratio of transgenic to 

endogenous protamine complimented the trends observed by testis RNA-seq. This suggested 

that the relative amount of protamine protein utilized by the gamete directly corresponded to testis 

RNA levels. It remains unclear whether the absolute protamine load within the transgenic 

spermatozoon differed from that of wild type. Regardless, these results suggested that the 

similarity in nuclease sensitivity observed in wild type and transgenic mouse sperm was likely due 

to the suppression of  transcription of  the inserted  human sequence  in  the  transgenic  mouse 

preventing excessive incorporation of protamine proteins during spermiogenic nuclear 

remodeling.  

Chromatin structure of the human and transgenic protamine locus 

Global and local patterns of nuclease sensitivity in transgenic and human sperm were 

compared to elucidate a potential cause for the suspected suppression of the transgenic 

protamine locus. Mononucleosome DNAs were released by MNase from human sperm collected 

from a single donor and subjected to high-throughput sequencing. Analysis of these nucleosome-

associated DNAs at the level of the chromosome revealed broad regions of variable nuclease 

sensitivity reminiscent of trends observed in mouse sperm (Figure 4.3A). Similar to its syntenic 

region in mouse (Figure 4.1C, D), the human protamine gene cluster, which has been shown to 

form a DNase-I sensitive structure in mature sperm [170], lies within an extended region of 

elevated nuclease sensitivity relative to sheared control DNAs. In contrast to the endogenous 

protamine loci, the transgenic sequence exhibited elevated nuclease sensitivity relative to controls 

but was flanked by regions of extensive nuclease insensitivity (Figure 4.3B, C). In all sequencing 

libraries this region of mouse chromosome 19 exhibited a general reduction in mapped reads due 

to the presence of repetitive sequences which impede the alignment of short fragments. However, 

nucleosome coverage was consistently reduced in this region relative to controls and independent  
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Figure 4.3. The human protamine sequences in sperm are packaged within nuclease-
sensitive chromatin. The human protamine sequences in sperm are packaged within nuclease-
sensitive chromatin. (A + B) The human protamine locus exhibits elevated nuclease sensitivity in 
mouse and man but is associated with regional variations in MNase-seq coverage. Normalized 
paired-end sequencing coverage of human and transgenic sperm MNase-seq libraries are 
presented relative to sheered or digested controls, respectively. The endogenous human 
protamine locus resides within a large region of elevated nuclease sensitivity (A). In contrast while 
the transgenic domain (B) is locally enriched in MNase-seq coverage it resides within a nuclease 
insensitive region of mouse chromosome 19. (C) The presence of the transgenes did not impact 
the chromatin structure of the neighboring sequences as this region is also nuclease insensitive 
in wild type mouse sperm. (D) The PRM locus in human and transgenic mouse sperm exhibits 
varied levels of nuclease sensitivity. Coverage of the locus is plotted with respect to locus 
orientation in the transgenic animals and presented as 150 bp running averages. Black boxes 
denote probe positions previously used to identify nucleosome-associated sequences in human 
sperm [8]. 
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of genotype. This suggested that these sequences are packaged in a nuclease resistant 

conformation in mouse sperm (Figure 4.1B, Figure 4.3C).  

MNase-seq coverage was compared within the human and transgenic protamine gene 

clusters to determine whether local chromatin structure in mature sperm could inform prior 

transgene suppression. Within the endogenous human locus an increase in MNase sensitivity 

was observed within the transcription start sites and gene bodies of the protamines and TNP2. 

Demonstrating the efficacy of the genome wide nucleosome mapping approach these peaks of 

nuclease sensitivity directly correspond to regions previously identified as nucleosome bound in 

human sperm [8]. The sequence corresponding to PRM3 which had not been previously assayed 

also exhibited nuclease sensitivity relative to controls. In contrast no distinct MNase sensitive 

peaks were identified within the transgenic locus. The discordant MNase-seq coverage of the 

human protamine gene cluster in transgenic mouse and human sperm demonstrated that the 

inserted sequence did not recapitulate endogenous histone placement. Of potential importance, 

the transgenic gene cluster was also flanked by nuclease insensitive chromatin. This differed 

substantially from observations of the endogenous human or mouse loci and may suggest a 

potential role for the surrounding chromatin in contributing to locus suppression.  

The altered nucleosome coverage observed within the transgenic human protamine locus 

strongly suggests that histone retention in sperm is not sequence-dependent but driven by other 

factors. Recent reports have characterized the impact of higher order chromatin structures on 

regulating genomic function [269]. Three-dimensional genomic organization is functionally 

stratified into large sub-chromosomal compartments correlated with either active or silent 

chromatin [270]. Further partitioning of these compartments identifies regional preferences in 

chromatin interactions which form the basis of TADs [5]. At this level of genomic organization 

interactions between discrete loci occur with increased frequency within domains relative to 

across domain boundaries [6]. This is best characterized by intra-domain DNA looping events, 
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such as those observed between promoters and their cognate enhancers [132]. Conserved 

across species and between cell types, TADs are established through the binding of insulator 

proteins such as Ctcf. Perturbation of Ctcf binding sites within TAD boundaries alters domain 

structure and looping interactions consequently impacting gene expression [135]. Accordingly, 

we sought to identify structural landmarks that may influence chromatin packaging in mature 

sperm (Figure 4.4). The protamine loci of both species lie within domains that are approximately 

0.5 Mb in length and largely invariant in all examined cell types (Figure 4.5). Within a 5 Mb region 

centered on the mouse protamine gene cluster, 100 enhancers are predicted to be active in testis 

of which 18 are found within the sub-domain housing the protamine genes. Analysis of ChIP-seq 

data collected from haploid round spermatids identified a similar distribution of Ctcf peaks within 

the 5 Mb search region and 0.43 Mb sub-domain (n = 17 and 102, respectively; Figure 4.4A). 

Several of these peaks are located immediately upstream of Tnp2 and are found to be overlapping 

a nuclear matrix attachment site previously identified in mouse round spermatids and mature 

human sperm [194, 253]. These regions are thought to contribute to nuclear structure and function 

by promoting genomic attachment to the nuclear matrix, a poorly defined proteinaceous scaffold 

proposed to contribute to nuclear organization [204]. In mouse testis the Prm1, Tnp2, Prm2 

transcripts are the 2nd, 5th, and 6th most abundant RefSeq RNAs, respectively (Figure 4.4A). This 

magnitude of expression from a single gene cluster is likely achieved through the binding of Ctcf 

to the Socs1-Tnp2 proximal matrix attachment region (MAR) thereby promoting a DNA  looping 

event  in  which  the  protamine  promoters are brought into contact with one or more of the 

neighboring testis enhancer elements. Mutations within this MAR are correlated with infertility in 

men while the absence of this sequence in prior transgenic models of the human protamine locus 

subjects the transgenes to position effects [169, 172]. This is in accordance with results following 

experimental manipulation of Ctcf binding sites [135]. Perturbation of this proposed Ctcf mediated 

looping event may account for the suppression and altered chromatin structure of the transgenic 

protamine genes.  
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Figure 4.4. The chromatin 
domains harboring the 
abundantly expressed 
endogenous protamine locus 
and the suppressed transgenes 
exhibit different regulatory 
features. The relative positioning 
of cis regulatory elements and 
testis RNA-seq coverage along 5 
Mb regions centered on the 
mouse protamine locus (A) or the 
transgene insertion site (B) are 
presented within the context of 
intra-chromosomal contact data 
from Hi-C analyses of CH-12 cells 
[5]. Mean coverage of uniquely 
aligned sequencing reads from 
total transgenic testes RNAs (n = 
4) aligned to the wild type mouse 
genome are presented as log10 
normalized values. Nuclease 
footprints corresponding to Ctcf 
and other factors bound in mature 
mouse sperm are displayed as 
separate tracks. Predicted testis 
single nucleotide enhancer peaks 
were provided by the mouse 
ENCODE project [3]. (C) The ~40 
kb human protamine sequence 
inserted in mouse corresponds to 
less than 10% of the contour 
length contained within the 
chromatin interaction domain 
housing these genes in their 
native state. Human Hi-C 
interaction data is from GM12878 
cells [6]. The locations of the 
endogenous protamine domains 
are highlighted in yellow.  The site 
of transgene insertion within 
mouse chromosomes 19 is 
marked on a separate track. 
Peaks of Hi-C interaction 
frequencies containing the loci of 
interest are demarcated by 
dashed lines and are considered 
chromatin sub-domains. 
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Figure 4.5. Chromatin interaction data from available cell types. Mouse Hi-C cortex (left) and 
ESCs (right) data corresponding to either the 5 Mb search region centered on the endogenous 
mouse protamine locus (A) or the insertions site (B). Data generated in cortex and ESCs are at 
lower resolution than CH-12 cells (Figure 4.4). (C) Alternative Hi-C data for the 5 Mb region 
centered on the human protamine locus. Six additional datasets are available and all are of the 
same resolution as the primary figure. The location of the protamine domain is highlighted in 
yellow and bracketed by dotted lines demarcating its positions within the higher order chromatin 
interaction domains. 
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  The presence of the SOCS1-MAR-TNP2 Ctcf site within the inserted sequence argues 

that the expected enhancer(s) is/are positioned outside of the syntenic endogenous protamine 

locus. Though relevant candidate enhancers await identification in human testis, removed from 

its native chromatin environment the transgenic locus would be reliant on local elements. In 

contrast to the chromatin domains harboring the endogenous human and mouse gene clusters, 

the inserted sequence integrated into a comparatively large, repeat dense region exhibiting 

relatively few DNA looping events and no predicted testis enhancers (Figure 4.4B). While long 

C 

 



www.manaraa.com

75 
 

 
 

range intra- or inter-chromosomal contacts between the transgenic promoters and distant 

enhancers cannot be excluded, such events occur infrequently [5, 6]. To test if transgenic locus 

suppression reflects enhancer element accessibility and not the failure of Ctcf to bind the inserted 

sequence, Ctcf occupancy genome wide was inferred from transgenic sperm MNase-seq data 

using CENTIPEDE [256]. The conserved Socs1-MAR-Tnp2 present in the integrated human 

sequence was predicted to be bound by Ctcf in mature transgenic sperm. Similarly the 

orthologous site found in the endogenous domain was also predicted to be occupied in both 

transgenic and wild type mouse sperm. ChIP-seq analysis in wild type round spermatids 

demonstrated that this region is bound by Ctcf. This binding event occurs during the window of 

Prm expression consistent with the proposed role of this factor in driving transcription of the locus. 

The inserted human SOCS1-MAR-TNP2 is presumed to be similarly bound prior to nuclear 

condensation in the absence of transgenic ChIP-seq data. However, this binding activity likely 

cannot coordinate the promoter-enhancer interaction(s) expected to drive the 1.9 - 234.0 fold 

increase in endogenous gene expression relative to the transgenes (Figure 4.2A) due to the 

integrated sequence residing within a chromatin domain depleted of testis regulatory elements  

(Figure 4.4B). Yet surprisingly this sequence is still expressed. The regions flanking the insertion 

site are predicted to exhibit limited transgene interaction and therefore likely undergo nuclear 

condensation as evidenced by their relative nuclease-resistance. In contrast transcription of the 

interested locus ensures its packaging within a localized nuclease-sensitive conformation (Figure 

4.3B). The endogenous human and mouse protamine promoters are predicted to interact with 

regulatory elements within their domain through Ctcf binding. This may temper protamine 

deposition within adjoining sequences which resolve as the broader nucleosome-associated 

regions surrounding the endogenous protamine loci in mature human and mouse sperm (Figure 

4.1C, D; Figure 4.3A).  
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Mouse spermatozoa harbor bound chromatin factors 

Sperm MNase-seq data was used to infer the binding status of Ctcf at the endogenous 

and transgenic Socs1-MAR-Tnp2 site as well as genome wide. It is known that nuclease sensitive 

sperm DNAs are enriched in Ctcf motifs [12] and prior MNase-seq analysis of sperm chromatin 

has identified this protein and its corresponding nuclease footprint in mouse spermatozoa [13]. 

However, this study did not extensively report whether additional chromatin proteins remain 

bound in sperm. To determine whether the mouse spermatozoal chromatin landscape contains 

factors of potential regulatory importance in addition to Ctcf, sites corresponding to known PWMs 

[271, 272] were identified throughout the genome and their occupancy status inferred from the 

sperm nuclease-seq datasets with CENTIPEDE. Analysis of the transgenic sample was restricted 

to wild type alignments due to the lack of a discernable chromatin phenotype (Figure 4.1).  

Regardless of genotype (TG vs WT) or nuclease selection (MNase vs DFF) posterior probabilities 

of binding were well correlated for all factors in which the motif PWM score, was predictive of the  

Figure 4.6. CENTIPEDE binding predictions were correlated across all sperm samples. (A) 
Density plots of pairwise posterior probability correlations for all individual samples for each factor 
in the union of factors exhibiting a PWM Z-score ≥ 5 in sperm. The posterior probability of all sites 
were tested. (B) Sperm nucleosome data was pooled and reanalyzed with CENTIPEDE. As in A, 
correlations were performed with posterior probabilities derived from pooled sperm nucleosome 
data (n = 3) and digested naked DNAs.  
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 CENTIPEDE footprint (Z-score ≥ 5; Figure 4.6). The sperm datasets were pooled and 

reanalyzed identifying 46 chromatin factors corresponding to 52 motifs that were predicted be 

bound in mature sperm (Figure 4.7). In addition to the PWM score the influence of GC content (± 

200 bp motif) and local sequence conservation on occupancy predictions was estimated using a 

generalized linear model. The CENTIPEDE Ctcf model was a clear outlier exhibiting elevated 

conservation and PWM Z-scores and was only modestly influenced by the sequence context 

neighboring the factor motifs (Figure 4.7A, B).  

The majority of the CENTIPEDE footprint models suggested that occupied motifs were 

positioned within nucleosome-bound chromatin (n=38). However, many exhibited trends 

indicative of over-digestion (Figure 4.8A). This suggested that factor-binding site interactions can 

be compromised during chromatin preparations since mouse sperm MNase digestions were not 

driven to mononucleosomes (Figure 4.8B). Factor disassociation presumably occurs during 

protamine disulfide reduction, which is necessary to interrogate the interior of the sperm nucleus. 

MNase cleavage of sterically accessible vacated binding sites would be expected to occur with 

greater frequency within A-T dinucleotide sequence context [273, 274]. Supporting this tenet, the 

frequency of cleavage was reduced within the four motifs not enriched in A-T dinucleotides and 

their immediate flanking regions. Further, sperm chromatin fixation halts progressive MNase 

exonuclease activity within the sequences surrounding the A-T dinucleotide containing motifs 

Figure 4.7 Nuclease footprinting establishes the presence of bound regulatory factors in 
mouse sperm chromatin. Pooled nuclease-seq (MNase and DFF) data sets and PWM scores 
were used to infer the occupancy status of regulatory factor binding sites in mouse sperm. The 
potential prognostic value of additional variables to factor binding predictions was assessed with 
a generalized linear model. PWM Z-scores were compared to those corresponding to either GC 
content (%GC ± 200 motif, A) or conservation within the motif (phastCons, B). Alternative variable 
Z-scores are plotted against PWM Z-score for each of the fifty-two motifs for which PWM was 
predictive of binding (Z-scores > 5). (C) Heat map demonstrating the similarity (Jaccard index) of 
genomic coordinates for factors predicted to be bound in sperm. Homeobox factors (right hand 
cluster, dashed box) bind a highly similar motif and consequently cluster together. Factors in this 
cluster are labelled in green in panels A and B. Asterisks denote motifs identified in other species 
with no known mouse homolog. 
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[Figure 4.8A; 13]. However, treating with a crosslinking reagent strongly alters the distribution of 

nucleosome coverage relative to the native chromatin preparations used in this study (ρ < 0.1).  

Hierarchical clustering of bound motifs according to their genomic distributions (Jaccard 

similarity index) identified a subset of overlapping binding sites utilized by the homeobox domain 

protein family (n=27; Figure 5C, dashed box; Figure 4.9). The proteins in this cluster possess 

largely invariant PWMs (Figure 4.10) but exhibit a broad range of RNA levels in testis (Appendix 

C). This would suggest that the majority of the homeobox motifs are likely utilized by relatively 

few family members. Within this subset of proposed sperm chromatin factors Pax6  (Paired box 

6) and Esx1 (Extra-embryonic tissue-spermatogenesis-homeobox gene 1) have been previously 

observed in testis. However, Pax6 was not detected in mature sperm and its relative RNA level 

in testis is 3% that of Esx1 [275]. In contrast, Esx1 exhibited the 2nd highest RNA levels of all 

homeobox family members predicted to be present in sperm. Esx1 protein has been localized to 

late spermiogenic cell types including the mature gamete [276]. Though proposed to serve as a 

A B 

Figure 4.8. Preferential digestion of A-T rich motifs. (A) Motifs containing A-T dinucleotides 
produced patterns characteristic of over digestion. Fixation and lower nuclease concentrations 
reduce this effect which is also seen prominently in digest naked DNAs. (B) Despite suppressed 
coverage of A-T dinucleotide containing motifs samples were not over-digested as evidence by 
the nucleosome banding pattern. 
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marker of spermatozoa containing the X chromosome, this trend was not observed in the 

nuclease-seq data for either the individual or a merged set of homeobox bound motifs. 

  Prioritizing motifs with a corresponding testis expressed factor and a nuclease footprint 

indicative of flanking nucleosome periodicity identified 17 sperm chromatin bound factors (non-

homeobox: 5 factors, 7 motifs; homeobox: 13; Appendix C). The two motifs corresponding to the 

homeobox domain protein Pou2f1 (POU domain, class 2, transcription factor 1) were partitioned 

into separate groups after hierarchical clustering (Figure 4.9). A prior study identified this factor in 

mature mouse sperm and correlated its motif with nuclease sensitive DNAs [277]. Similarly, in 

addition to Ctcf, Pax6, Esx1, and Pou2f1, two members of the winged helix transcription factor 

family are expected to be bound in sperm and have previously been identified in the male 

germline. Similar to Pax6, both Foxj2 (Forkhead box J2) and Foxa3 (Forkhead box A3) are 

expressed in round spermatids and in other testicular cell types, but have yet to be identified in 

the mature gamete suggesting that if bound in sperm the factors are not abundant [278-280]. The 

remaining factors corresponding to the reported nuclease footprints await confirmation in mouse 

sperm.  

Sperm chromatin bound factors are enriched within regulatory regions  

To establish candidate prior and future functions of the chromatin factors predicted by the 

sperm nuclease footprints, occupied motifs were compared to known regulatory regions and 

promoters. Analysis of ENCODE testis ChIP-seq datasets highlighted associations between 

nuclease footprints and active chromatin features [3]. Predicted regions of Ctcf, Foxj2 and Rest 

(RE1-silencing transcription factor) binding in sperm were significantly associated with peaks of 

active histone modifications including H3K4me3 and H3K27ac (P < 1.3 x 10-13 – 6.2 x 10-286, 

Fisher exact test). Rest, Foxj2, and Pou2f1 sites in sperm also were significantly enriched within 

promoters of genes expressed in the male germline (P < 8.2 x 10-6 - 1.9 x 10-79, Fisher exact test), 
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complimenting their above enrichment within regions bearing active histone modifications in 

testis. Together motifs bound by Foxj2 and Pou2f1 were found within 4,386 testis promoters 

suggesting that these transcription factors are important regulators of spermatogenic 

transcription. A similar analysis of all RefSeq gene promoters demonstrated that only Rest 

exhibited a significant enrichment within this broad set of regions (P < 2.5 x 10-171, Fisher exact 

test). Ctcf sperm footprints were not enriched in the above promoter sets but were significantly 

associated with predicted testis enhancers reflecting the role of this factor in regulating chromatin 

interactions (P < 3.6 x 10-224, Fisher exact test). Bound motifs corresponding to Foxj2 and Rest  

Figure 4.9. Hierarchical clustering identifies binding at identical homeobox motifs. Two 
groups are identified by hierarchical clustering on genomic distributions of bound factor sites 
(Jaccard index). The homeobox factors (purple) share a common motif resulting in overlapping 
predictions of binding. Asterisks denote motifs identified in other species with no known mouse 
homolog.  
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were also significantly associated with testis enhancers though to a lesser degree (P < 2.7 x 10-3 

and P < 0.014, Fisher exact test, respectively). Together these results demonstrate the potential 

for past regulatory action by the factors retained in mature mouse sperm.  

Figure 4.10. Homeobox motifs. Motifs corresponding to the factors in the second cluster 
(dashed box, Figure 4.7; purple box, Figure 4.9). 
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The distribution of sperm nuclease footprints across the 5 Mb search regions centered on 

the endogenous or transgenic protamine loci was determined to evaluate the potential 

contribution of these factors to expression of either gene cluster. A similar number of footprints 

were observed within both extend regions of chromosome 19 (transgenic PRM) and chromosome 

16 (endogenous Prm; n = 650 and 598, respectively). The number of footprints within the domains 

harboring the transgenes or the endogenous Prms was also similar (n = 50 and 43, respectively; 

dashed boxes). However, the relative density of footprints was greater proximal to the 

endogenous genes.  This domain is approximately 1/3 the length of the domain containing the 

integrated sequence. Ctcf exhibited a limited presence in this larger domain which contained only 

seven spermatid ChIP-seq peaks and zero sperm footprints corresponding to this factor. In 

contrast the shorter domain was relatively enriched in Ctcf, containing 17 ChIP-seq peaks and 3 

footprints. A single site identified in sperm overlapped a predicted testis enhancer element. To 
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Figure 4.11. Footprint analysis of endogenous protamine locus. Footprint analysis of 
endogenous protamine locus. To identify potential regulators of prior endogenous protamine 
transcription the CENTIPEDE footprint analysis was relaxed to test the occupancy status of 
additional motifs found within the 5 Mb region centered on the mouse protamine locus. Footprints 
(2 kb CENTIPEDE window; see Methods) overlapping testes enhancers are colored according to 
their name. Average log10 normalized total testis RNA-seq coverage is depicted in blue. Yellow 
arrow designates the Ctcf site bound upstream of Tnp2. Predicted testis single nucleotide 
enhancer peaks were provided by the mouse ENCODE project [26]. Additional footprints identified 
in sperm that do not intersect a testis enhancer are presented in a separate track (motif length, 
~20 bp). 
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identify additional regulatory factor enhancer interactions, which may contribute to the regulation 

of the protamine loci, the initial stringent sperm footprint analysis was repeated relaxing 

parameters for sites identified in either 5 Mb search region. Recapitulating the prior results both 

5 Mb regions and domains contained a similar number of footprints. This expanded analysis 

identified six nuclease footprints overlapping testis enhancer elements. This included Ctcf and 

Foxj2 as well as the homeobox motif (Table 4.1). Additional occupied sites were localized within 

the protamine gene cluster (Figure 4.11). Factors bound to testis enhancers in sperm are 

expected to have inherited this association from prior cell types as was observed for Ctcf in round 

spermatids and the mature gamete. Therefore these regulatory proteins are strong candidates for 

driving expression of the protamine gene cluster through their involvement with the proposed DNA 

looping interaction mediated by Ctcf binding to the Socs1-MAR-Tnp2.   

Sperm chromatin bound factors are enriched near sites of embryonic transcription 

The group of homeobox domain motifs identified by hierarchical clustering did not exhibit 

a significant association with testis promoters or regulatory regions. Rather this group of related 

factors, including Hoxd8 (Homeobox D8), Tlx2 (T cell leukemia, homeobox 2), and Lhx5 (LIM 

homeobox protein 5), were significantly enriched upstream of ribosomal RNA sequences (n = 62 

- 128, P < 2.7 x 10-3 - 5.5 x 10-8). Foxa3 and Foxj2 sperm footprints also exhibited a significant 
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association with these regions (n = 139, P < 6.4 x 10-6; n = 167, P < 2.5 x 10-4, Fisher exact test, 

respectively). Zygotic ribosomal RNA transcription has recently been shown to be required for the 

first cell division [103]. This process is dependent on the deposition of H3.3 within the paternal 

pronucleus by the Hira histone chaperone. Sperm chromatin retention of transcription factors 

within a nucleosome associated conformation upstream of the rRNA sequences may contribute 

to this process by serving as sites of nucleation for further histone incorporation [204]. Sperm 

derived nucleosomes may also contribute to the establishment of embryonic chromatin in other 

regions of the genome. Perturbation of spermatogenic polyADP-ribose metabolism was shown to 

alter histone positioning within the gamete and was correlated with altered expression the 

olfactory receptor genes in the 2-cell embryos sired by treated males [281]. Promoters of these 

genes were significantly enriched in homeobox domain nuclease footprints identified in sperm 

(merged homeobox sites, n = 354, P < 1.7 x 10-38; Fisher exact test). In total the merged set of 

bound homeobox domain motifs overlapped 31% of all olfactory receptor gene promoters 

(354/1130). The alternative Pou2f1 motif was also significantly enriched within these regions (n = 

151, P < 3.5 x 10-96; Fisher exact test). These factors may serve a similar function as those 

proposed to prime the rRNA genes for early transcription.  

Intriguingly, a set of Ctcf nuclease footprints was also enriched within the promoters of  

genes differentially expressed in pronuclei mouse embryos relative to oocytes (n = 106, P < 2.8 

x 10-284, respectively; Fisher exact test). The binding of Ctcf to these regions in round or elongating 

spermatids is predicted to preserve their nucleosomal chromatin conformation thereby imparting 

a preferentially accessible structure necessary for early utilization by the embryo (Figure 4.12). 

Characterization of Ctcf in mouse sperm 

Nucleosome coverage across the endogenous and transgenic loci suggested a potential 

role for Ctcf in coordinating expression of these sequences. This is expected to occur through the 
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binding of Ctcf to the Socs1-MAR-Tnp2 thereby promoting intra-domain chromatin interactions 

between the locus and cis regulatory elements. It seems reasonable to expect that mechanisms 

of regulating expression in haploid cells possessing nucleosome-bound genomes parallel those 

of their diploid somatic counterparts. However, it remains unclear what role Ctcf serves within the 

static sperm nucleus, though any proposed functions must necessarily bookend sperm maturation 

and fertilization due to chromatin condensation. In somatic cells the binding of Ctcf, in addition to 

establishing chromatin domains, locally results in well positioned arrays of polynucleosomes [282, 

283]. Approximately 95 - 99% of histone have undergone replacement by protamines following 

spermatogenic nuclear remodeling in mouse, yet nuclease digestion of mouse sperm chromatin 

reveals a similar relationship between Ctcf and nucleosome periodicity in the histone-depleted 

gamete (Figure 4.13). Recapitulating observations from somatic cells this nucleosome periodicity 

extends for approximately 1.5 kb in sperm. In contrast, aggregate nucleosome coverage is 

indistinguishable from control DNAs in the absence of a binding event. These nucleosome arrays 

contained both canonical and replication-independent histones proteins (Figure 4.14). Ctcf 

Figure 4.12. In mouse sperm Ctcf sites flanked by 
nucleosomes are enriched within the promoters of genes 
expressed in the zygote. Pooled sperm nucleosome coverage is 
shown ± 1 kb of the Ctcf motifs occupied in sperm that overlap 
promoters of differentially expressed genes in pre-ZGA embryos 
relative to oocytes [n = 106; 1]. Elevated nucleosome sequencing 
coverage is in blue.  

Ctcf Footprints in 
pre-ZGA promoters 

Relative coverage 
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footprints were also observed in modified H3K27me3 sperm datasets but not H3K4me3 [15]. This 

likely reflects the varied distributions (broad and diffuse vs narrow and dense, respectively) of the 

opposing histone modifications [3].  

Ctcf footprints identified within nucleosome bound sperm chromatin were substantiated by 

ChIP-seq analysis of this factor in round spermatids [P ~ 0, Fisher exact test; Figure 4.15A; 254]. 

The majority of footprints identified in the initial CENTIPEDE analysis (86%, n = 5009/5797) 

corresponded to Ctcf ChIP-seq peaks in the earlier cell type (Figure 4.15E). Relaxing the 

minimum PWM score used to identify Ctcf binding sites in sperm returned 2,170 additional 

footprints of which approximately 76.5% overlapped a ChIP-seq peak (n = 6109/7967). Occupied 

Ctcf motifs in sperm which lacked a corresponding ChIP-seq peak reflect   sites which failed to 

Figure 4.13.  Bound Ctcf motifs are associated with well positioned nucleosomes. Ctcf 
footprints from WT sperm digested with either MNase or DFF (blue and green, respectively) are 
revealed by plotting sequencing fragment midpoints aligned within the regions flanking bound 
motifs (solid line, posterior probability ≥ 0.95). Sequencing coverage proximal to bound sites is 
correlated with periodic increases in midpoint frequency approximately every 160 bp reflecting an 
increase in protected nucleosome-bound DNA relative to digested linker regions. In contrast, 
unoccupied motifs in mouse sperm (dashed line, posterior probability ≤ 0. 5) and naked control 
DNAs (red) do not exhibit variable levels of nuclease susceptibility. 
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reach significance in spermatids and not the presence of exclusive binding within the gamete 

(Figure 4.15C). A minor subset of sperm Ctcf footprints (~13.5%, Figure 4.15E) coincide with 

regions bound by both Ctcf and the highly related protein Boris (Brother of Regulator of Imprinted 

Sites; Figure 4.15B). This includes  the Socs1-MAR-Tnp2. Contrary to recent  reports [254], Ctcf  

Figure 4.14. The sperm Ctcf footprint is observed in modified and variant histone 
sequencing data. Ctcf footprints were identified in MNase ChIP-seq datasets from mature mouse 
sperm with CENTIPEDE (Erkek, Hisano et al. 2013). The use of single-end sequencing data 
required plotting the 5’ ends of sequencing reads. 
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Figure 4.15. Sperm Ctcf footprints are retained from round spermatids. Heatmaps of relative 
ChIP-seq, sperm nucleosome, and control sequencing coverage in 2 kb windows centered on the 
complete set of 7,967 Ctcf sites predicted to be bound in mature mouse sperm (Methods). ChIP-
seq against Ctcf and Boris in round spermatids are presented in A and B, respectively. Sites are 
presented in descending order according ChIP-seq signals. (C) Ctcf ChIP-seq coverage of 
occupied Ctcf motifs in sperm which do not intersect a significant peak in round spermatids. (D) 
Sperm nucleosome coverage of Boris ChIP-seq sites lacking a Ctcf co-peak. (E) The majority of 
the Ctcf sites predicted to be bound in sperm (n = 7,967) are occupied solely by Ctcf in round 
spermatids (n = 5,034, 63.2%). A subset of sperm Ctcf sites correspond to co-occupied Boris-
Ctcf peaks in rounds (n = 1,075, 13.5%) or lack a corresponding ChIP-seq peak in the prior cell 
type (n = 1,857, 23.3%). In the latter case this was due to peaks below the significance threshold 
(C). 
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and not Boris appears associated with nucleosomes in mature mouse sperm (Figure 4.15D). 

Localized to pre-meiotic spermatogenic  cells  [284],  this  factor  is  likely  depleted  in  the  latter 

spermatogenic cell types as fewer ChIP-seq peaks corresponding to this factor were identified in 

spermatids relative to Ctcf (n = 5,393 and 42,493, respectively). Ctcf also exhibited greater testis 

transcript levels in comparison to Boris (24.2 and 16.4 TPM, respectively). Regardless, eviction 

of Boris and the majority of Ctcf proteins from elongating/condensing spermatid chromatin is likely 

coincident with the histone-protamine transition. Complementing the observed conservation of 

Ctcf sites in spermatids and the mature gamete, regions bound by this factor in sperm also 

exhibited a significant intersection with ENCODE testis and ESC Ctcf ChIP-seq peaks (p < 

0.0001, odds ratio ~1063, Fisher exact test; Figure 4.16). These results suggest the continuity of 

global chromatin organization as mediated by Ctcf through the murine male germline and 

potentially into the next generation.  

The most prevalent model of sperm chromatin organization, the Donut-Loop Model, 

predicts that, in the gamete, DNA loops anchored to the nuclear matrix within nucleosome 

enriched regions condense following deposition of the protamines into toroidal structures [136, 

138, 204]. In this study the Socs1-MAR-Tnp2 was observed to be bound by Ctcf/Boris in round 

spermatids and retained in the mature cell. However, Ctcf footprints in mature mouse sperm are  

Figure 4.16. The continuity of Ctcf occupancy in testis, sperm, and ESCs. The majority of 
Ctcf sites predicted to be bound in sperm are observed in mouse ENCODE testis and mESC 
ChIP-seq datasets (A). Odds ratios (O.R.) from Fisher exact tests are presented between cell 
types comparisons [B; 3].  
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log-normally distributed along the chromosomes, exhibiting a median distance between sites of 

approximately 230.5 kb (S.D. ~ 1 Mb; Figure 4.17). This exceeds the expected uniform DNA loop 

length observed following sperm nuclear matrix extractions (~ 25 - 50 kb) [140, 194]. Considering 

the nuclear matrix is a structure observed under harsh extraction conditions, an alternative model 

of sperm chromatin architecture can be considered that incorporates testis and sperm datasets 

[12-15] as well as insights from the last decade of chromatin conformation studies [6, 124, 132]. 

Ctcf footprints identified in the mature gamete are significantly enriched within Ctcf ChIP-seq 

peaks from testis and embryonic stem cells, although, sites occupied by this factor in sperm are 

relatively few in number (Figure 4.16). This reflects the eviction of the majority of chromatin 

proteins during the histone-protamine transition and the absence of active chromatin regulation 

in the mature gamete. Occupied Ctcf motifs in mouse sperm (posterior probability > 0.95) are 

significantly enriched within the boundaries of ESC TADs (P < 4.3 x 10-232, Fisher exact test; P < 

1.0 x 10-4, Empirical p-value) to a greater degree than unbound sites (posterior probability > 0.5; 

Figure 4.17. Distances between Ctcf footprints in sperm. The distribution of intra-
chromosomal lengths between occupied Ctcf footprints in sperm is presented. Sites are 
separated by a median distance of 0.23 Mb on average. 
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P < 1.8 x 10-20, Fisher exact test; P < 4.5 x 10-2, Empirical p-value). Preferential retention in sperm 

of Ctcf proteins demarcating higher order chromatin structures suggests the paternal gamete 

packages DNA in a manner conducive to the inheritance of global genomic organization by future 

cell types. This could be achieved during nuclear remodeling, by maintaining large stable 

chromatin domains at the expense of disrupting the smaller domains they envelope [6, 128, 129]. 

As spermatogenic nuclear remodeling initiates it likely resembles other chromatin regulatory 

events [6, 130] in that the timing and degree of remodeling vary within and between genomic 

compartments and TADs. However, as this process perpetuates Ctcf binding sites are 

progressively vacated thereby disrupting the distinct regulatory environment of individual TAD 

sub-compartments and imparting a degree of uniformity upon the chromatin landscape (ie 

protamination). This model would suggest that during sperm chromatin remodeling stratified 

nuclear organization is lost within smaller sub-compartments while larger domain structures 

persist. Ctcf sites detected in mature mouse sperm preferentially delineate these larger stable 

domains permitting the usage following fertilization. In other species which do not retain Ctcf in 

mature sperm these sites likely exhibit delayed eviction as suggested by the enrichment of Ctcf 

binding sites within nuclease accessible chromatin released from human sperm. The above model 

does not require the nuclear matrix. Similar to the somatic chromatin fiber the haploid genome 

bound by Ctcf and other factors likely serves as its own structural platform. This self-organization 

is progressively lost as the TNPs and PRMs bind the intervening regions between retained Ctcf 

proteins.  

Ctcf is absent from man and bull 

Ctcf motifs predicted to be bound in murine spermatozoa (posterior probability > 0.95) 

exhibited a greater degree of conservation than sites lacking a nuclease footprint (posterior 

probability > 0.5; P < 2.2 × 10−16, Mann–Whitney U-test; Figure 4.18A). This suggested that the 

retention of this chromatin insulator in sperm may be a conserved facet of paternal gametes. Prior 
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studies have correlated CTCF binding sites with nucleosome-associated DNAs in human sperm 

[12] and transcripts encoding this factor are abundant in human testis. Subjecting human and bull 

[285] sperm mononucleosome MNase-seq libraries to the CENTIPEDE footprinting approach 

demonstrated that Ctcf is not bound in mature sperm of either species (Figure 4.18B). The 

availability of previously published human sperm datasets demonstrated that this finding was 

sample-independent and unlikely to be a consequence of single-end sequencing [16, 285]. 

Further, exhaustive analysis of available PWMs indicated that well phased polynucleosomal 

arrays are not associated with known motifs in the human sperm sample. These differences in 

sperm genome architecture may reflect species specific patterns of embryo development. In 

mouse pre-implantation milestones such as EGA [95, 286, 287] and compaction [288-290] occur 

earlier than that observed in human or bovine embryos [291]. In contrast, the retention of 

regulatory factors within murine spermatozoa may contribute to the accelerated developmental 

timing of the mouse embryo. Nuclease footprinting in mouse spermatozoa demonstrated that 

proteins, including members of the homeobox family and Ctcf, are likely situated within histone-

bound chromatin and enriched within genomic regions that undergo transcription in the zygote or 

Figure 4.18. Ctcf foot prints in mouse sperm are highly conserved but unoccupied in the 
mature male gamete of other species. (A) Ctcf motifs predicted by CENTIPEDE to be bound in 

mouse sperm (posterior probability ≥ 0.95, black) exhibit greater conservation (phastCons) than 
unbound sites (posterior probability ≤ 0.5, white). (B) The Ctcf footprint is not observed in either 
human or bull sperm. 
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2-cell embryo [1, 103, 281]. Zygotic transcription from the paternal pronucleus exceeds that from 

the maternal supporting a potential role for these sperm borne regulatory factors in genome 

activation [292]. Whether this might be achieved by recruitment of remodeling and/or 

transcriptional machinery remains unclear. Ctcf footprints identified in mouse sperm are enriched 

within the promoters of differentially expressed pronuclear genes and preferentially localized to 

boundaries of mouse ESCs TADs. Maintenance of these interactions following spermatogenic 

nuclear condensation in mouse likely primes the paternal genome for rapid initiation of regulatory 

events, potentially including early embryonic transcription and establishment of higher order 

chromatin structures. This feature of mouse reproductive biology appears distinct from that of 

human or bovine and may be an adaptation to the accelerated preimplantation development of 

this species.  
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CHAPTER FIVE 

CONCLUSIONS AND FUTURE DIRECTIONS 

I. Sperm RNAs 

The essential function of the spermatozoon is the delivery of the paternal genome to the 

oocyte. The developing sperm cell produces additional layers information to accomplish this task.  

As discussed in the previous chapters, these potential sources of information include RNAs, 

specific chromatin states and associated proteins, as well as the global chromatin architecture. It 

is likely that many other molecular cues await discovery within the male gamete. However, 

following fertilization the three forms of information highlighted here are known to reach the oocyte 

cytoplasm. In each case, factors from without the sperm cell are required to interact with these 

potentially functional byproducts of spermatogenesis. It seems likely that the embryo possesses 

mechanisms other than degradative pathways with which to process the additional cargo 

delivered by the sperm cell.  

To identify the potential function of RNAs retained in mature sperm, these transcripts were 

localized within the mature gamete. In this analysis, the sperm cell was broadly considered to be 

comprised of two compartments: the intra-nuclear compartment, containing the nucleus 

encapsulated within the perinuclear theca, and the extra-nuclear compartment, including the 

plasma membrane, the acrosome and associated membranes (Figure 3.1). RNA was extracted 

from sonicated sperm and detergent demembranated gradient fractionated sonicated sperm 

heads to determine if RNAs in the paternal gamete exhibit preferential retention in either 

compartment total. The efficacy of the fractionation procedure was demonstrated by electron 

microscopy. Though sonication reliably separated sperm heads and tails, the peripheral 

membranes of the cells in this treatment remained intact. In contrast, the sonicated mouse sperm 

heads lacked peripheral membranes but retained readily identifiable perinuclear structures 

following ultracentrifugation and demembranation (Figure 3.3). A clear preferential peripheral 
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retention of sperm RNA was observed following total RNA quantification. Approximately 61% of 

the estimated 87 femtograms of RNA in each spermatozoon was localized to these extra-nuclear 

compartment, despite the reduced volume of these structures relative to the remainder of the 

gamete (Figure 3.4).  

To determine if the intra- and extra-nuclear compartments possessed different populations 

of transcripts total, RNAs were subjected to RNA-seq. Ontological analysis demonstrated RNAs 

retained within the sperm interior were solely associated with spermatogenesis. These transcripts 

included both Prm1 and Prm2, which are packaged as mRNPs following their transcription in 

round spermatids. RNAs transcribed alongside the protamines are likely similarly bound by 

protein chaperones such that they evade the recently identified piRNA mediated decay pathway 

in elongating spermatids. These RNAs consequently exhibit delayed translation. Due to this delay, 

these RNAs are likely associated with the translational machinery as the cell begins to condense 

resulting in their passive sequestration within the perinuclear theca. This structure surrounds the 

nucleus and is enriched in ribosomal proteins. Having escaped degradation in this manner, the 

final transcriptional products of the developing sperm cell are embed within the intra-nuclear 

compartment. This series of molecular events likely explains the efficacy of sperm RNA-seq 

analysis in diagnosing idiopathic infertility [21, 108]. RNA homologs identified in the mouse intra-

nuclear sperm compartment were significantly enriched within a subset predictive of fertility status 

in humans. Although the intra-nuclear sperm compartment contained RNAs which exhibited a 

significant association with spermatogenesis the interior of the sperm cell was not enriched in any 

annotated RNAs.  

Supporting the significantly greater RNA mass in the extra-nuclear compartment, RT-PCR 

analysis demonstrated at minimum a nearly three-fold preferential peripheral enrichment for all 

evaluated RNAs. This included transcripts associated with extra-cellular vesicles. The sperm cell 

encounters tissue-specific vesicle-containing fluids as it moves through the testis, epididymis and 
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vas deferens. It remains unclear whether the enrichment transcript associated with vesicles 

signals their production by the developing gamete or only their delivery to the mature cell. Though 

the latter has been extensively observed, the former possibility suggests the spermatozoon may 

possess the ability to engage in a form of vesicular inter-cellular signaling. 

The extra-nuclear compartment was also enriched in well-known somatic nuclear RNAs. 

These included several small nucleolar and Cajal Body-Specific transcripts, as well as Malat1. 

This suggested that, during nuclear remodeling, these RNAs are removed from the nucleus. 

Although Malat1 exhibits an approximately ten-fold peripheral enrichment, it is still relatively 

abundant within the intra-nuclear compartment. This may suggest that this chromatin-associated 

RNA remains associated within those select regions of the sperm genome which harbor histone 

and are therefore preserved within a nucleosome-bound conformation.  

The analysis of sperm RNA retention in the intra- and extra-nuclear compartments also 

provided the first evidence of the delivery of a sperm RNA to the oocyte following natural mating 

(Figure 3.10). This transcript, Cabyr, is a testis-specific RNA which encodes a protein that is 

restricted to the post-meiotic cell types. It was also found to be differentially enriched pronuclei 

mouse embryo relative to oocytes. It is likely that Cabyr transcripts, similar to the Prm RNAs, are 

bound within mRNPs and become sequestered within the sperm perinuclear theca following 

condensation. Embedded within the interior of the sperm cell, this RNA contacts the oocyte 

cytoplasm following fertilization. However, final outcome of Cabyr transcripts, and likely many 

other RNAs, once inside the embryo remains unclear.  

II. Local and Global Sperm Chromatin Structure 

An existing transgenic model system of the human protamine locus was characterized in 

chapters two and four. FISH analysis of transgenic mouse lymphocytes localized the insertion 

event within chromosome 19 (Figure 2.1). Fine-mapping demonstrated that the complete 40 kb 
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segment of human cosmid hp3.1 had integrated as a single copy within the seventh intron of 

Cyp2c38 splitting an L1Md-T repeat (Figure 2.2). The transgenic sequence produced no 

observable phenotype and was stably passed through the germline for several generations. 

Due to their required and robust expression the protamines are ideal candidates for the 

study of transcriptional regulation in the haploid genome. Furthermore, several studies have 

described the local chromatin features of this sequence in human sperm, providing a comparator 

for results generated by the model. In human spermatozoa, this locus has been shown to be 

packaged within a DNase-I sensitive conformation and to retain nucleosomes within TSSs. 

Previously identified patterns of chromatin packaging in the mature gamete histone-associated 

DNAs were released from transgenic mouse sperm with MNase to determine if the integrated 

locus recapitulated. Analysis of a human sperm MNase-seq library supported the prior 

observation that the promoter regions of genes in the human protamine locus are associated with 

nucleosomes (Figure 4.3). This pattern was not observed within the integrated locus suggesting 

that retention of nucleosome in mature sperm is not determined by sequence alone.  

Comparison of transgenic and wild type sperm MNase-seq libraries established the 

chromatin packaging was equivalent regardless of genotype including within the region containing 

the endogenous protamine gene cluster. In all mouse sperm samples, this locus exhibited 

heightened nuclease sensitivity. In contrast to the results from the endogenous human protamine 

locus, defined peaks of nucleosome coverage were not associated with the TSSs of the mouse 

protamine gene cluster (Figure 4.1 and 4.3). This likely reflects the differential levels of histone 

retention in mice and men (~1% and ~15%, respectively).  

The lack of a discernable phenotype following integration of an additional protamine locus 

in mouse was correlated with suppressed transcriptional regulation of the transgenes. However, 

irrespective of genotype or species the protamine sequences exhibited localized nuclease-
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sensitivity in sperm. This likely reflected the active transcription of all loci prior to condensation. 

In both human and mouse, the regions flanking the endogenous gene clusters exhibited elevated 

nucleosome coverage whereas the sequences neighboring the transgenes did not. Analysis of 

predicted testis enhancer datasets and 3C interaction maps suggested that the chromatin context 

flanking the transgenes differed from that harboring the endogenous mouse protamine locus and 

presumably the human as well. Enhancer elements were observed proximal to the mouse 

protamine gene cluster whereas the inserted sequence was positioned within a repeat dense 

region lacking cis regulatory elements. Several observations suggested that transgene 

suppression was linked to the regulatory potential of its host chromatin domain and not due to the 

absence of elements within the inserted sequence. This included the lack of ectopic transgene 

expression and the predicted binding of Ctcf upstream of the locus in sperm (Figure 4.11). This 

factor was likely bound while the locus was transcribed in round spermatids, as was observed 

within the orthologous region of the endogenous gene cluster. Perturbation of this binding site in 

humans results in infertility while its absence in a prior transgenic model produced position effects. 

Together this suggested that Ctcf binding may mediate a DNA looping event between the 

protamine promoter regions and a proximal enhancer element in mice and men. Positioned 

outside of its native chromatin environment the integrated sequence cannot achieve this 

regulation resulting in suppression despite being actively transcribed.  

A nuclease footprint strategy was used to predict the presence of Ctcf within the transgenic 

and mouse protamine loci in paternal gamete. In mouse sperm, application of this approach 

genome wide identified additional Ctcf footprints as well as those associated with other regulatory 

factors. Occupied sperm motifs were flanked by well positioned nucleosome arrays extending for 

approximately 1 - 1.5 kb. In mouse sperm, several of these sites were localized to the chromatin 

domain containing the endogenous protamine gene cluster, where they were predicted to be 

bound to testis enhancer regions in transcriptional active round spermatids. These factors are 
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candidates for participation in an anticipated DNA looping event mediated by Ctcf and responsible 

for driving the robust expression of the protamines.  

Nuclease footprints were significantly enriched within genomic elements and chromatin 

features in testis. This included expressed promoters and enhancers as well as regions marked 

by active histone modifications. Members of the homeobox domain family predicted to be bound 

in mouse sperm were significantly associated with expressed sequences in zygote and the 2-cell 

embryo. This included approximately 30% of all olfactory receptor gene promoters as well as the 

upstream regions of the rRNA sequences. Occupied Ctcf sites in the paternal mouse gamete 

were also significantly enriched with the promoter regions of a subset of genes differentially 

expressed in pronuclei embryos relative to oocytes (Figure 4.12).  

Ctcf footprints in mature mouse sperm were strongly associated with ChIP-seq peaks 

identified in mouse testis and ESCs. Analysis of Ctcf binding in round spermatids demonstrated 

that approximately 15% of these sites are likely retained in the mature gamete and may be of 

functional consequence during nuclear remodeling and following fertilization. In contrast, a similar 

footprinting approach failed to identify Ctcf in either human or bull sperm. The observed 

differences in sperm chromatin packaging within these species likely reflects the accelerated 

preimplantation development of mouse embryos.  This may require that regulatory factors such 

as Ctcf remain bound in murine spermatozoa to assist in decondensing and activating the paternal 

genome.  

III. Conclusions 

Mouse sperm preferentially retain a host of RNAs within the peripheral regions of the cell. 

It is likely that some of these transcripts passively persist following cytoplasmic expulsion yet 

others may be packaged within extracellular vesicles. Though the presence of these structures 

along the surface of the spermatozoon has long been known, identification of exosomal-
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associated RNAs within the extra-nuclear compartment of the paternal gamete may suggest 

sperm are also a source of vesicles. The binding and shedding of exosomes containing RNA as 

spermatozoa pass through the various fluids of the male reproductive tract may be an as yet 

poorly described form of intercellular signaling. There seems no reason why this form of 

communication must end following ejaculation and perhaps sperm vesicular crosstalk exists 

within the vaginal tract.  

The interior of the sperm cell, specifically the perinuclear theca, is thought to be enriched 

in spermatogenic transcripts. It seems likely that these RNAs become sequestered within partially 

disassembled ribosomes as the cell condenses. Sperm may also possess mechanisms of actively 

storing transcripts, perhaps within mRNPs. These RNAs provide the oocyte, the researcher and, 

likely soon, the clinician potential information regarding the transcriptional history of the 

developing sperm cell.  

Following fertilization, the sperm nucleus also imparts information to the oocyte in excess 

of the genome. In this respect, the lingering abundance of Malat1 within the intra-nuclear 

compartment of the mouse sperm cell and the regulatory factors identified by nuclease 

footprinting may maintain discreet regions of the sperm genome in a preferentially accessible 

chromatin conformation such that they can be utilized rapidly by the mouse embryo. In this 

species, this may include the Ctcf mediated inheritance of higher order chromatin organization. 

However, the absence of this factor in human and bull sperm does not preclude its potential role 

in regulating spermatogenic nuclear remodeling as is expected for mouse. As the haploid genome 

condenses the minority of Ctcf sites demarcating large stable chromatin domains restrict 

protamination to the intervening sequences producing the globular protamine-DNA condensates 

reliably observed in mature mammalian sperm. These sites are expected to exhibit delayed 

eviction in bull and human elongating spermatids. In contrast, retention of Ctcf in mature murine 
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spermatozoa assists in restructuring the paternal genome following fertilization such that it can 

contribute to accelerated preimplantation embryonic development. 
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APPENDIX A: Human Protamine Locus Tiling Array Probes 

PROBE SEQUENCE 
PROBE 
LENGTH 

PROBE 
START 

GGAACAAGTTAGGAGGAAAGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCC 55 1 

GAACAAGTTAGGAGGAAAGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCA 55 2 

AGTTAGGAGGAAAGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCACCGAA 55 7 

GTTAGGAGGAAAGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCACCGAAT 55 8 

GAGGAAAGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCACCGAATG 51 13 

AGGAAAGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCACCGAATGGGTTT 55 14 

AGCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCACCGAATGGGTTTCT 52 19 

GCTTTCTAAACATGAAATTCTGCCAGAGCACTTGCCACCGAATGGGTTTCT 51 20 

ACCGAATGGGTTTCTCCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTA 55 56 

CGAATGGGTTTCTCCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGA 55 58 

GAATGGGTTTCTCCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGAC 55 59 

GGTTTCTCCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAG 55 64 

GTTTCTCCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGG 55 65 

TCCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGT 55 70 

CCCTACTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGGGAG 52 71 

CTGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGTGAGAGA 55 76 

TGGTGATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGTGAGAGAC 55 77 

ATAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGTGAGAGACACATG 55 82 

TAAGTGGTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGTGAGAGACACATGT 55 83 

GGTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGTGAGAGACACATGTACATG 55 88 

GTATTGCAACTCAGCTCTATTAGACAAAAGGGAGGTGAGAGACACATGTACATGG 55 89 

AATCTCTGGAGCTGGAGACAATTTCAAGGGAAGGCTCAACTAAGAGACAGT 51 147 

AGCTGGAGACAATTTCAAGGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGAT 55 156 

GCTGGAGACAATTTCAAGGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATT 55 157 

AGACAATTTCAAGGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATTACACT 55 162 

GACAATTTCAAGGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATTACACTT 55 163 

TTTCAAGGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATTACACTTGAGTC 55 168 

TTCAAGGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATTACACTTGAGTCT 55 169 

GGGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATTACACTTGAGTCTCA 52 174 

GGAAGGCTCAACTAAGAGACAGTGTCACAGAATGATTACACTTGAGTCTCAG 52 175 

GCTCAACTAAGAGACAGTGTCACAGAATGATTACACTTGAGTCTCAGGAGTCACA 55 180 

CTCAACTAAGAGACAGTGTCACAGAATGATTACACTTGAGTCTCAGGAGTCACAG 55 181 

CTAAGAGACAGTGTCACAGAATGATTACACTTGAGTCTCAGGAGTCACAGGATCT 55 186 

TAAGAGACAGTGTCACAGAATGATTACACTTGAGTCTCAGGAGTCACAGGATCTG 55 187 

AGTGTCACAGAATGATTACACTTGAGTCTCAGGAGTCACAGGATCTGGGTTCAAA 55 195 

GTGTCACAGAATGATTACACTTGAGTCTCAGGAGTCACAGGATCTGGGTTCAAAT 55 196 

ACAGAATGATTACACTTGAGTCTCAGGAGTCACAGGATCTGGGTTCAAATCC 52 201 

CAGAATGATTACACTTGAGTCTCAGGAGTCACAGGATCTGGGTTCAAATCC 51 202 

TGCATGTCCATTAGGGTCCACTCAGGGAAACAGAAACCACATCAGGTATTTCAAA 55 262 

CATGTCCATTAGGGTCCACTCAGGGAAACAGAAACCACATCAGGTATTTCAAACA 55 264 

ATGTCCATTAGGGTCCACTCAGGGAAACAGAAACCACATCAGGTATTTCAAACAG 55 265 

CATTAGGGTCCACTCAGGGAAACAGAAACCACATCAGGTATTTCAAACAGAG 52 270 

ATTAGGGTCCACTCAGGGAAACAGAAACCACATCAGGTATTTCAAACAGAGGGAA 55 271 

GGTCCACTCAGGGAAACAGAAACCACATCAGGTATTTCAAACAGAGGGAAAT 52 276 

CAGGGAAACAGAAACCACATCAGGTATTTCAAACAGAGGGAAATGGATACATGAA 55 284 

AGGGAAACAGAAACCACATCAGGTATTTCAAACAGAGGGAAATGGATACATGAAT 55 285 

AACAGAAACCACATCAGGTATTTCAAACAGAGGGAAATGGATACATGAATGATGA 55 290 

ACAGAAACCACATCAGGTATTTCAAACAGAGGGAAATGGATACATGAATGATGAG 55 291 
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AACCACATCAGGTATTTCAAACAGAGGGAAATGGATACATGAATGATGAGACTAC 55 296 

ACCACATCAGGTATTTCAAACAGAGGGAAATGGATACATGAATGATGAGACTACC 55 297 

ATCAGGTATTTCAAACAGAGGGAAATGGATACATGAATGATGAGACTACCAGAGA 55 302 

TCAGGTATTTCAAACAGAGGGAAATGGATACATGAATGATGAGACTACCAGAGAT 55 303 

TATTTCAAACAGAGGGAAATGGATACATGAATGATGAGACTACCAGAGATGAGCA 55 308 

ATTTCAAACAGAGGGAAATGGATACATGAATGATGAGACTACCAGAGATGAGCAT 55 309 

AAACAGAGGGAAATGGATACATGAATGATGAGACTACCAGAGATGAGCATCAGCA 55 314 

AACAGAGGGAAATGGATACATGAATGATGAGACTACCAGAGATGAGCATCAGCAG 55 315 

AGGGAAATGGATACATGAATGATGAGACTACCAGAGATGAGCATCAGCAGGAA 53 320 

GGGAAATGGATACATGAATGATGAGACTACCAGAGATGAGCATCAGCAGGAA 52 321 

ATGGATACATGAATGATGAGACTACCAGAGATGAGCATCAGCAGGAAGCCA 51 326 

GATACATGAATGATGAGACTACCAGAGATGAGCATCAGCAGGAAGCCAGTA 51 329 

ATACATGAATGATGAGACTACCAGAGATGAGCATCAGCAGGAAGCCAGTAC 51 330 

TGAATGATGAGACTACCAGAGATGAGCATCAGCAGGAAGCCAGTACCACCC 51 335 

CAGGAGCTGGGGCCATCTGAAATGCAGGAATGGCAACTGAACCATTCCAAA 51 430 

GCCATCTGAAATGCAGGAATGGCAACTGAACCATTCCAAAGGCTAGACTTT 51 441 

CCATCTGAAATGCAGGAATGGCAACTGAACCATTCCAAAGGCTAGACTTTG 51 442 

CTGCTGCTGCAAATATGCCACTTGAAGCAGAGAGAGGGAGAAATACCATGTTTAT 55 522 

CTTGAAGCAGAGAGAGGGAGAAATACCATGTTTATCCCTTCCTCTCACTCTT 52 542 

TAACTCAGTAGAGAGTCAATTGGCAAGGAGGCCTAGGATATGTTGCTTCTC 51 622 

GCCTAGGATATGTTGCTTCTCACCATACAGAGTTGAGCAAGAGGACAGATATGAA 55 652 

CCTAGGATATGTTGCTTCTCACCATACAGAGTTGAGCAAGAGGACAGATATGAAA 55 653 

GATATGTTGCTTCTCACCATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAA 55 658 

ATATGTTGCTTCTCACCATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAG 55 659 

TTGCTTCTCACCATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCA 55 664 

TGCTTCTCACCATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAA 55 665 

CTCACCATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCA 55 670 

TCACCATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAG 55 671 

ATACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCT 55 676 

TACAGAGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCT 52 677 

AGTTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCT 51 682 

TTGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAA 55 684 

TGAGCAAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAA 55 685 

AAGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAA 55 690 

AGAGGACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAAC 55 691 

ACAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAACATTGA 55 696 

CAGATATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAACATTGAG 55 697 

ATGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAACATTGAGCAAGA 55 702 

TGAAAGCAAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAACATTGAGCAAGAG 55 703 

AAAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAACATTGAGCAAGAGCCTTAGA 55 710 

AAGAGGCAAATGCAGCCTCTCTCTGTAAATGCAACATTGAGCAAGAGCCTTA 52 711 

AAATGCAGCCTCTCTCTGTAAATGCAACATTGAGCAAGAGCCTTAGACCGA 51 718 

TCTCTCTGTAAATGCAACATTGAGCAAGAGCCTTAGACCGAGTGACTTCCT 51 728 

ATAACATCCTATCTTGGACCGGACCCATCATGATGACAGTCAAGAGAGATA 51 815 

GACCCATCATGATGACAGTCAAGAGAGATAATCCAGAGAAGGCTGCCAGTA 51 836 

ACAGACTTGGTGGGGCTGTTGGTGGAACATCCCCAGCCCCCCAGAAGTCAC 51 915 

GGGATATTTTCCATAGGACCCTTCTTAGATTTTAATACAGGAGGGAGCAGGAATG 55 982 

GGATATTTTCCATAGGACCCTTCTTAGATTTTAATACAGGAGGGAGCAGGAATGG 55 983 

TTTTCCATAGGACCCTTCTTAGATTTTAATACAGGAGGGAGCAGGAATGGG 51 988 

TTGCCTGTCACTGCCTTTTTTTTTTTTTCTTTTTTTTGAGACGGAGTCTCACTCT 55 1065 

TTTTTCTTTTTTTTGAGACGGAGTCTCACTCTGTCGCCCTGGCTGGAGTGC 51 1088 
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TCTGAAGTTCAAGCGATTCTCCTGCCTCAGCCTCCTGAATAGCTAGGATAA 51 1173 

CACGCCTGGCTAATTTTTGTATTTTTAATAGAGATGGGGTTTCGCCATGTT 51 1238 

CTGGTCTTGAACTCCTGACCTCAAGTGATCCTCCTAACTTAACCTCCCAAA 51 1296 

CAGCCTGCCACTGCCTTTTGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAA 55 1379 

AGCCTGCCACTGCCTTTTGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAA 55 1380 

GCCACTGCCTTTTGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTG 55 1385 

CCACTGCCTTTTGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGA 55 1386 

GCCTTTTGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTA 55 1391 

CCTTTTGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAA 55 1392 

TGTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAA 55 1397 

GTATAGAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAAT 55 1398 

GAAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTG 55 1403 

AAGTGTTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGG 55 1404 

TTCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTAT 55 1409 

TCCAGACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATG 55 1410 

ACTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCAT 55 1415 

CTAGTTTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATA 55 1416 

TTGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGG 55 1421 

TGTGCTTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGT 55 1422 

TTTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTG 55 1427 

TTCTAAAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGA 55 1428 

AAGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACA 55 1433 

AGGCTGAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACAT 55 1434 

GAGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACATGTGAA 55 1439 

AGTGTAAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACATGTGAAT 55 1440 

AAGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACATGTGAATATATG 55 1445 

AGGGAATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACATGTGAATATATGC 55 1446 

ATGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACATGTGAATATATGCATGCG 55 1451 

TGTGTGGTGTATGTTCATAGTAGGTGTGTGATAACATGTGAATATATGCATGCG 54 1452 

TGTGTAAGCGTGTGTGTGAGAATGCATGGCATATGTATATTGTATAAGAGTGTGT 55 1529 

GTGTAAGCGTGTGTGTGAGAATGCATGGCATATGTATATTGTATAAGAGTGTGTG 55 1530 

AGCGTGTGTGTGAGAATGCATGGCATATGTATATTGTATAAGAGTGTGTGGTGTA 55 1535 

GCGTGTGTGTGAGAATGCATGGCATATGTATATTGTATAAGAGTGTGTGGTGTAT 55 1536 

TGTGTGAGAATGCATGGCATATGTATATTGTATAAGAGTGTGTGGTGTATGAGAT 55 1541 

GTGTGAGAATGCATGGCATATGTATATTGTATAAGAGTGTGTGGTGTATGAGATG 55 1542 

AGAATGCATGGCATATGTATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGG 55 1547 

GAATGCATGGCATATGTATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGT 55 1548 

CATGGCATATGTATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTG 55 1553 

ATGGCATATGTATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGT 55 1554 

ATATGTATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCG 55 1559 

TATGTATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGA 55 1560 

ATATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGAGGGTG 55 1565 

TATTGTATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGAGGGTGT 55 1566 

TATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGAGGGTGTAATGT 55 1571 

ATAAGAGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGAGGGTGTAATGTG 55 1572 

AGTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGAGGGTGTAATGTGTTT 53 1577 

GTGTGTGGTGTATGAGATGTATGGTGTGTGTTTGCGAGGGTGTAATGTGTTT 52 1578 

GCGTAGCATGTGTGTGAATGCATTTGTGTGAGTGTGTGTATGCTTGAGTGTGTAT 55 1632 

CAGGATGAGAGTCGGATTCTCCATCTATGCTTCTCATATAGAGCTCCAGAA 51 1715 

AGGATGAGAGTCGGATTCTCCATCTATGCTTCTCATATAGAGCTCCAGAAG 51 1716 

AGAGTCGGATTCTCCATCTATGCTTCTCATATAGAGCTCCAGAAGGTCCTTTTGA 55 1722 
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GAGTCGGATTCTCCATCTATGCTTCTCATATAGAGCTCCAGAAGGTCCTTTT 52 1723 

GGATTCTCCATCTATGCTTCTCATATAGAGCTCCAGAAGGTCCTTTTGAGAAATC 55 1728 

GATTCTCCATCTATGCTTCTCATATAGAGCTCCAGAAGGTCCTTTTGAGAAATCC 55 1729 

TCCATCTATGCTTCTCATATAGAGCTCCAGAAGGTCCTTTTGAGAAATCCC 51 1734 

CATCTATGCTTCTCATATAGAGCTCCAGAAGGTCCTTTTGAGAAATCCCCA 51 1736 

TCCAGGTGGGCTGAGGTTTTTCAACTCGAGACTAAGCTCCTTCTGCTGGGT 51 1834 

CCCTTCTTCTGTGCTTCAGTTTCTGTTCGGTGTTTTGTTTTGTTTTGTTTTGTTT 55 1910 

GTTTTGTTTTGTTTTGTTTTGTTTTGTTTTGTTTTTGAGATAGGATTTCATTCTGTTGCC 60 1956 

ACAATCATAACTCACTGCAGCCTTGACCTCCTGGGCTCAAGCCATCCTTTT 51 2035 

CTCCTGAGTAGCTGGGACTAAGGGTGCACAACAGCTAATTTTAAAAATTATTTTT 55 2094 

TAAAAATTATTTTTAGTAGAGACGGAGTCTCACTATGTTGCCCAGGCTGGT 51 2135 

CTCAGGTGATCCTCCCACCTCAGACTGACAAAGTGCTGGGATTACAGGCAT 51 2200 

TTGGTAAATGGGGGTAAAATGGGGGGTAATCACTGGACTTCCTAGGATGGT 51 2275 

GGGTGGTGGAAGGCATTAGCCACCTATTATTATCAACTCTGGCTATTTATGTTGC 55 2355 

GGTGGTGGAAGGCATTAGCCACCTATTATTATCAACTCTGGCTATTTATGTTGCT 55 2356 

TGGAAGGCATTAGCCACCTATTATTATCAACTCTGGCTATTTATGTTGCTATTTT 55 2361 

GGAAGGCATTAGCCACCTATTATTATCAACTCTGGCTATTTATGTTGCTATTTTC 55 2362 

GCATTAGCCACCTATTATTATCAACTCTGGCTATTTATGTTGCTATTTTCTCTCA 55 2367 

CATTAGCCACCTATTATTATCAACTCTGGCTATTTATGTTGCTATTTTCTCTCAT 55 2368 

GCCACCTATTATTATCAACTCTGGCTATTTATGTTGCTATTTTCTCTCATCATTA 55 2373 

CCACCTATTATTATCAACTCTGGCTATTTATGTTGCTATTTTCTCTCATCATTAT 55 2374 

ATCAACTCTGGCTATTTATGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAG 60 2386 

TCAACTCTGGCTATTTATGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGA 60 2387 

TCTGGCTATTTATGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGA 60 2392 

CTGGCTATTTATGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGAC 60 2393 

TATTTATGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGACAGTGG 60 2398 

ATTTATGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGACAGTGGC 60 2399 

TGTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGACAGTGGC 55 2404 

GTTGCTATTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGACAGTGGC 54 2405 

TTTTCTCTCATCATTATATTTACTTCATCTAAAGAAGTGACAGTGGCCCTC 51 2412 

TTCAGGATGGGGAAGCCCAGCGACTCTCAGGTGCCACTATGGGCAATGGAA 51 2507 

GGCAATGGAAGTCATTCAACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAA 55 2548 

GCAATGGAAGTCATTCAACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAAC 55 2549 

GGAAGTCATTCAACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAACCATAC 55 2554 

GAAGTCATTCAACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAACCATACA 55 2555 

CATTCAACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAACCATACACATAC 55 2560 

ATTCAACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAACCATACACATACC 55 2561 

ACCCATCTGAAATATGAACGGTGTCCACAAAAGCTAACCATACACATACCCTATA 55 2566 

CCCATCTGAAATATGAACGGTGTCCACAAAAGCTAACCATACACATACCCTATAC 55 2567 

CTGAAATATGAACGGTGTCCACAAAAGCTAACCATACACATACCCTATACCCAGC 55 2572 

TGAAATATGAACGGTGTCCACAAAAGCTAACCATACACATACCCTATACCCAGCA 55 2573 

TATGAACGGTGTCCACAAAAGCTAACCATACACATACCCTATACCCAGCAATC 53 2578 

ATGAACGGTGTCCACAAAAGCTAACCATACACATACCCTATACCCAGCAATC 52 2579 

GGTGTCCACAAAAGCTAACCATACACATACCCTATACCCAGCAATCCCAGT 51 2585 

CTGCACATGCAGCATGGCTCAGGATAGCCCCCAAGGGGAGACAAATCCAAT 51 2681 

GGGAGACAAATCCAATGTCCACCAACAGGGTCATGGAGAAATAAAGTGTGAAAGA 55 2716 

GGAGACAAATCCAATGTCCACCAACAGGGTCATGGAGAAATAAAGTGTGAAAGAG 55 2717 

CAAATCCAATGTCCACCAACAGGGTCATGGAGAAATAAAGTGTGAAAGAGGAG 53 2722 

AAATCCAATGTCCACCAACAGGGTCATGGAGAAATAAAGTGTGAAAGAGGAGC 53 2723 

CAATGTCCACCAACAGGGTCATGGAGAAATAAAGTGTGAAAGAGGAGCCGG 51 2728 

GACAGGGGGATCACTTGAGGCCAGGAGTTCGAGACCAGCCTGGCCAACATG 51 2823 
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CAACATGGGGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCCAGGTGT 51 2867 

GTGCCTGTAATCCCAGCTACTCAGGCGGCTGAGGCAGGAGAATCACTTGAA 51 2926 

ACTGCACTCCAGCCTGGGTGATGACAGAGTGAGACTCCTTCTCAATAAAAAAGTAAAATA 60 3015 

TGCACTCCAGCCTGGGTGATGACAGAGTGAGACTCCTTCTCAATAAAAAAGTAAA 55 3017 

GCACTCCAGCCTGGGTGATGACAGAGTGAGACTCCTTCTCAATAAAAAAGTAAAA 55 3018 

ATAAAAATAAAGTGTGAAACAGCCATGCAGTGGAATACCACTCAGCAATGCAAAA 55 3077 

TAAAAATAAAGTGTGAAACAGCCATGCAGTGGAATACCACTCAGCAATGCAAAAG 55 3078 

ATAAAGTGTGAAACAGCCATGCAGTGGAATACCACTCAGCAATGCAAAAGAACAA 55 3083 

TAAAGTGTGAAACAGCCATGCAGTGGAATACCACTCAGCAATGCAAAAGAACAAA 55 3084 

TGTGAAACAGCCATGCAGTGGAATACCACTCAGCAATGCAAAAGAACAAACTCCT 55 3089 

GTGAAACAGCCATGCAGTGGAATACCACTCAGCAATGCAAAAGAACAAACTC 52 3090 

AATACCACTCAGCAATGCAAAAGAACAAACTCCTGCCGTACACGATGTGAA 51 3110 

TAGAAAACATCCCCACTGTCCACTTTCACTCATCTGAAGCAACAGGCTAAA 51 3200 

CCCACTGTCCACTTTCACTCATCTGAAGCAACAGGCTAAACTCATCAATAGT 52 3211 

CCACTGTCCACTTTCACTCATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCA 55 3212 

GTCCACTTTCACTCATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGT 55 3217 

TCCACTTTCACTCATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGTC 55 3218 

TTTCACTCATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGTCAGAGG 55 3223 

TTCACTCATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGTCAGAGGA 55 3224 

TCATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGTCAGAGGAGGG 53 3229 

CATCTGAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGTCAGAGGAGGG 52 3230 

GAAGCAACAGGCTAAACTCATCAATAGTGTCAAAAGTCAGAGGAGGGGCTG 51 3235 

CCTGGACCTCAGTCTGGGTGGTGCCTCTGTGGGCATAAAACTATGTCAGAA 51 3334 

GGCATAAAACTATGTCAGAACTCACCAAGTTGGACACTCAGATGCGTGCATGTAA 55 3365 

GCATAAAACTATGTCAGAACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAG 55 3366 

AAACTATGTCAGAACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATT 55 3371 

AACTATGTCAGAACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTG 55 3372 

TGTCAGAACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTT 55 3377 

GTCAGAACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTT 55 3378 

AACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTT 55 3383 

ACTCACCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAA 60 3384 

CCAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAA 55 3389 

CAAGTTGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAAC 55 3390 

TGGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTT 55 3395 

GGACACTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTT 55 3396 

CTCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATG 55 3401 

TCAGATGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGA 55 3402 

TGCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGACACAG 55 3407 

GCGTGCATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGACACAGA 55 3408 

CATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGACACAGAGTCTC 55 3413 

ATGTAAGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGACACAGAGTCTCC 55 3414 

AGTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGACACAGAGTCTCCCTCTG 55 3419 

GTGATTGTGTTTTCCCTTGATAAACACTTTTTTATGACACAGAGTCTCCCTCTGT 55 3420 

TGTGTTTTCCCTTGATAAACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCC 55 3425 

GTGTTTTCCCTTGATAAACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCCA 55 3426 

TTCCCTTGATAAACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCCAGACTG 55 3431 

TCCCTTGATAAACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCCAGACT 53 3432 

TGATAAACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCCAGACTGGAATGC 55 3437 

GATAAACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCCAGACTGGAATGCA 55 3438 

ACACTTTTTTATGACACAGAGTCTCCCTCTGTCACCCAGACTGGAATGCAG 51 3443 

ACGATCCTCCAACCTCAGCCTCCCTGGTAGCTGGGACTACAGGCATGCACC 51 3538 
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GACTACAGGCATGCACCACCATACCTGGTTAATTTTTGTATTTTTAGTAGAAACA 55 3572 

TATTACCCAGGTTGGTCTGAAACTCCTAGACTCAAGCGACCCTCCTGCCTT 51 3638 

AGCCCCTGTACCCAGCCGATAAACACTTTTTGAAGTCCTTTTTTTTTTTTT 51 3720 

TTTTTTAAAGTAATGAATGGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTAC 60 3766 

TTTTTAAAGTAATGAATGGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACA 60 3767 

AAAGTAATGAATGGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACA 55 3772 

AAGTAATGAATGGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACAT 55 3773 

ATGAATGGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACATAAAGT 55 3778 

TGAATGGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACATAAAGTG 55 3779 

GGATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACATAAAGTGGATGA 55 3784 

GATTGTAGGAATCATGGTAATAAAAGACTGATTCATGCTACATAAAGTGGATGAA 55 3785 

TAGGAATCATGGTAATAAAAGACTGATTCATGCTACATAAAGTGGATGAACTTGA 55 3790 

AGGAATCATGGTAATAAAAGACTGATTCATGCTACATAAAGTGGATGAACTTGAA 55 3791 

TCATGGTAATAAAAGACTGATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGA 60 3796 

CATGGTAATAAAAGACTGATTCATGCTACATAAAGTGGATGAACTTGAAAATATG 55 3797 

TAATAAAAGACTGATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAA 60 3802 

AATAAAAGACTGATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAAG 60 3803 

AAGACTGATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAAG 55 3808 

AGACTGATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAAGA 55 3809 

GATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAAGAAGTCA 55 3814 

ATTCATGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAAGAAGTCAG 55 3815 

TGCTACATAAAGTGGATGAACTTGAAAATATGTTGAGTGAAAGAAGTCAGACACA 55 3820 

CAGAATAGGCAAATCCACAGAAGAAGAAAGTGGATTAGGGTTGGCCGGGCA 51 3915 

GGTGGATCACAAGGTCAGGAGATCGAGACCATCCTGGCTAACACGGTGAAA 51 4011 

ATCCTGGCTAACACGGTGAAACCCCGTCTCTACTAAAAAATACAAAAAATT 51 4041 

TGAGGCAGGAGAATGGCGTGAACCTGGGAGATGGAGCTTGCAGTGAGCTGA 51 4139 

ACAAAGCGAGAATCTGTCTCAAAAAAAGAAAGAGAGAGAGAGAGAGAAGGAAGGA 55 4219 

GAAGGAATTAAGGAAGGAAGGAAAGAAGGAAGGAAGGAAGAAAGAAAGAAAGAAA 55 4284 

GGAAGAAAGAAAGAAAGAAAGAAAGAAACAAAGAAAAGAAAGAAAGAAAGA 51 4319 

AAGAAAGAAAGGAAAGAAAGAAAGAAAAAGAAAGAAAGAAAGAAAGGAAAG 51 4386 

GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGATAGATTAGGG 60 4478 

GAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGAAAGATAGATTAGGGTTTACCAG 60 4486 

CTATGAATATGGGGTTGTATTTTAGGGTGGGGAAAACATTCTGGAACTAGA 51 4579 

GGGAAAACATTCTGGAACTAGACTGATGGTTATATAACACTGTGAACGTACTAAA 55 4608 

GGAAAACATTCTGGAACTAGACTGATGGTTATATAACACTGTGAACGTACTAAAT 55 4609 

ACATTCTGGAACTAGACTGATGGTTATATAACACTGTGAACGTACTAAATGCTAC 55 4614 

CATTCTGGAACTAGACTGATGGTTATATAACACTGTGAACGTACTAAATGCTACC 55 4615 

TGGAACTAGACTGATGGTTATATAACACTGTGAACGTACTAAATGCTACCTAACT 55 4620 

GGAACTAGACTGATGGTTATATAACACTGTGAACGTACTAAATGCTACCTAACTG 55 4621 

TAGACTGATGGTTATATAACACTGTGAACGTACTAAATGCTACCTAACTGTACTT 55 4626 

AGACTGATGGTTATATAACACTGTGAACGTACTAAATGCTACCTAACTGTACTTT 55 4627 

GATGGTTATATAACACTGTGAACGTACTAAATGCTACCTAACTGTACTTTAAATT 55 4632 

ATGGTTATATAACACTGTGAACGTACTAAATGCTACCTAACTGTACTTTAAATTG 55 4633 

TATATAACACTGTGAACGTACTAAATGCTACCTAACTGTACTTTAAATTGGTGAT 55 4638 

ATATAACACTGTGAACGTACTAAATGCTACCTAACTGTACTTTAAATTGGTGATT 55 4639 

ACACTGTGAACGTACTAAATGCTACCTAACTGTACTTTAAATTGGTGATTTTTAT 55 4644 

CACTGTGAACGTACTAAATGCTACCTAACTGTACTTTAAATTGGTGATTTTTATG 55 4645 

TGAACGTACTAAATGCTACCTAACTGTACTTTAAATTGGTGATTTTTATGTGATG 55 4650 

GAACGTACTAAATGCTACCTAACTGTACTTTAAATTGGTGATTTTTATGTGATGT 55 4651 

TACTAAATGCTACCTAACTGTACTTTAAATTGGTGATTTTTATGTGATGTGTATTTTACC 60 4656 

ACTAAATGCTACCTAACTGTACTTTAAATTGGTGATTTTTATGTGATGTGTATTTTACCA 60 4657 
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ATGCTACCTAACTGTACTTTAAATTGGTGATTTTTATGTGATGTGTATTTTACCACCTTT 60 4662 

TGCTACCTAACTGTACTTTAAATTGGTGATTTTTATGTGATGTGTATTTTACCAC 55 4663 

GGTGATTTTTATGTGATGTGTATTTTACCACCTTTTTCTTTCTTTCTTTCTTTTTTGGAG 60 4687 

CATGATCTCAGCTCACTGCAACCTCTGCCTCCCAGGTTCAAGCTATTTTCA 51 4786 

GAATTACAGGTGTGTGCCACCACACCCAGCTAATTATTGTATTTTTAGTAGAGAT 55 4860 

TCAAACTCCTGACCTGAAGCAATTCTTCCACCTCAGCCTTGCGAAATTCTA 51 4944 

AAACTCCTGACCTGAAGCAATTCTTCCACCTCAGCCTTGCGAAATTCTAGGATTA 55 4946 

TCCTGACCTGAAGCAATTCTTCCACCTCAGCCTTGCGAAATTCTAGGATTA 51 4950 

CTGACCTGAAGCAATTCTTCCACCTCAGCCTTGCGAAATTCTAGGATTACA 51 4952 

TGACCTGAAGCAATTCTTCCACCTCAGCCTTGCGAAATTCTAGGATTACAG 51 4953 

CATGAGCCACTGTGCCTAGATGCCACCATTTGTTTTAAAGTAATTAATGGG 51 5005 

ATGAGCCACTGTGCCTAGATGCCACCATTTGTTTTAAAGTAATTAATGGGG 51 5006 

AGCGGGCAGATCACCTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATG 51 5105 

TCTACTAAAAATACAAAAATTAGCCAGGCGTGTTGGCATGCACCTGTAATT 51 5169 

CAGGAGAATGGTTTGAACCCTGGAGGTGGAGGTTGCAGTGAGCCAAGATGA 51 5242 

CCTGGGGGACAGGTGAGACTCCATCTCAGGAAAATAAATAAATAAAAATAA 51 5309 

AAGTAATTAATGGTAAAACAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCT 60 5367 

AGTAATTAATGGTAAAACAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTA 60 5368 

TTAATGGTAAAACAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTA 55 5373 

TAATGGTAAAACAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTAC 55 5374 

GTAAAACAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTACATGTG 55 5379 

TAAAACAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTACATGTGG 55 5380 

CAAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTACATGTGGTGCC 54 5385 

AAAAAAAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTACATGTGGTGCC 53 5386 

AAGTTGAACTTTGCTCTGAATCTTCACAGTATGCCTACATGTGGTGCCCTA 51 5391 

AGTGGCATGTCCGAAGCAGCCCAGCGCAGGGTGCGAGGTAGGCAGGGCTGG 51 5486 

AGTTCCTGGAAAGCAAGCGGGCCGAGTTCCTCACAGAGATCAGAAGAGCAA 51 5585 

TTCCTGGAAAGCAAGCGGGCCGAGTTCCTCACAGAGATCAGAAGAGCAACA 51 5587 

CTTCCCCTGGGCGGGAGGGGCTGGGAGCATGCAGATCTCAGCCCTGAACAG 51 5685 

TCGAGGTTCTTGGTAGGCTGGGAACAGCCTGTCCTGCTGAGCTTCCTGTCA 51 5750 

GCTGAGCTTCCTGTCACCTCTCTAGCTGCCCACACGCCGCACAGCTGCCAC 51 5785 

ATCTTAGCAGGCCATGGTGGGGGTGTCTTGGGGCCAGCCTGAACTGAAAGA 51 5872 

ACCTCCCTGCTCTGTTGCTGGCTCTCCTTGAAGACAAGTGTTTTTCAATTAA 52 5942 

CCTCCCTGCTCTGTTGCTGGCTCTCCTTGAAGACAAGTGTTTTTCAATTAA 51 5943 

CTGCTCTGTTGCTGGCTCTCCTTGAAGACAAGTGTTTTTCAATTAACCAAAGC 53 5948 

TGCTCTGTTGCTGGCTCTCCTTGAAGACAAGTGTTTTTCAATTAACCAAAGCG 53 5949 

TTGAAGACAAGTGTTTTTCAATTAACCAAAGCGGTGCATGGCAATGTGATA 51 5969 

CCACGCTGGGCAATAGCCGACTTTCTGTTCGCTCCCATCCCTTCCTTCCCT 51 6052 

CTTCCATTCCACAAACATTTATTGAGCACCCGCTGTGTGCCAGCCACTGTT 51 6124 

CCCTGAAGACACAGAAGTGAACAAAAAAAAAGAGTCCCTGTGCACATCCTG 51 6180 

TGTGTGTGTGTCTATACAGTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGA 55 6264 

GTGTGTGTGTCTATACAGTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAG 55 6265 

TGTGTCTATACAGTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACT 55 6270 

GTGTCTATACAGTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTT 55 6271 

TATACAGTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCT 55 6276 

ATACAGTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTG 55 6277 

GTGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTG 55 6282 

TGTATGGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGT 55 6283 

GGAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCAT 55 6288 

GAGACAGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATG 55 6289 

AGTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTT 55 6294 
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GTGGATAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTC 55 6295 

TAATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTA 55 6300 

AATAAAAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTAT 55 6301 

AAGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCA 55 6306 

AGCTGTTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCAT 55 6307 

TTTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGC 55 6312 

TTATGAGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCT 55 6313 

AGGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCTAATCC 55 6318 

GGCACTTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCTAATCCT 55 6319 

TTTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCTAATCCTCAGGA 55 6324 

TTCTCTGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCTAATCCTCAGGAC 55 6325 

TGAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCTAATCCTCAGGACAC 52 6330 

GAGCTGTTCCATGTGCTTCACTTATACTCATTCAGCTAATCCTCAGGACAC 51 6331 

TTATACTCATTCAGCTAATCCTCAGGACACCCCCGTGAAGTCAGTGATATT 51 6352 

ACTTGCCCAAGGTCACACAGCCAGCAAGAGGCCAAGCCCGGATTGAACCCC 51 6431 

GGAACTGCCACCGGAGACAGACATCGACAGCCACTAGGAGATGTTAACCAA 51 6521 

TGCACTGTTTGATGAGCTTTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGA 55 6610 

GCACTGTTTGATGAGCTTTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGAT 55 6611 

GTTTGATGAGCTTTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAA 55 6616 

TTTGATGAGCTTTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAAT 55 6617 

TGAGCTTTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAATGATGC 55 6622 

GAGCTTTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAATGATGCA 55 6623 

TTGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAATGATGCAGAGGT 55 6628 

TGCAGGTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAATGATGCAGAG 52 6629 

GTCCCAGATCTTATAAGCTCATGGTGATTGATCCAAATGATGCAGAGGTCG 51 6634 

TCCCAGATCTTATAAGCTCATGGTGATTGATCCAAATGATGCAGAGGTCGG 51 6635 

GATCTTATAAGCTCATGGTGATTGATCCAAATGATGCAGAGGTCGGCCTAA 51 6640 

CAATTCCATTCCCACAGTTTGGGCATCCACCCAGGCTGCCAAGCCAAGCGG 51 6735 

CCATTCCCACAGTTTGGGCATCCACCCAGGCTGCCAAGCCAAGCGGGGGCT 51 6740 

CGCCTCTCTGAGGAGTGGGTGCCCCGCCCCTCCGTGGGCCGCCTGGTTTCT 51 6837 

CTGGCTCTGTCACCCGCAGCTATTCTAGGCCTCTGGTTCCTTTCACTTTCT 51 6912 

TTCCTTTCACTTTCTGCTCTGCGTCTTCCTGCCTCGGTGGTTCCCCACCAT 51 6948 

TGGGTTTCTGTCTGCTCCTCTCCGTGGTGGCCGGCCCTGGCTCTGCCCCAA 51 7028 

AAAGCCATGGAGAAGGCCAAATGCAGGCTGTAGAAAGGTCTGGGATCAGAT 51 7077 

CCTCTTCCCTCTGAGCCTCACATCCTCATCTGAAGAGGGAATGCTGCTCAT 51 7163 

TCACATCCTCATCTGAAGAGGGAATGCTGCTCATGCCCACCTTGCGGGGAT 51 7180 

AGGGGACCCTCCAGGAGTCTCATCCTGACTCGAGACTGGGCACCTGGTGGG 51 7263 

CCACATCCAGGCTCTCGTGGGTTGAGATGCTGAGGAAAGGAAAGAACAAAA 51 7345 

GTTGAGATGCTGAGGAAAGGAAAGAACAAAACCTGCTGGAGGAGCAGCGAA 51 7365 

GCCTCAGTTTCCATATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAG 51 7464 

CCTCAGTTTCCATATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAGT 51 7465 

CTCAGTTTCCATATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAA 55 7466 

TTTCCATATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAAAGCAG 55 7471 

TTCCATATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAAAGCAGA 55 7472 

TATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAAAGCAGAGT 52 7477 

ATCTGTGAATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAAAGCAGAGT 51 7478 

AATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAAAGCAGAGTGACACAAA 52 7485 

ATGAGGCAGCTGGACTGAAGAATAGAGAGTCACAAAGCAGAGTGACACAAA 51 7486 

TGAAGAATAGAGAGTCACAAAGCAGAGTGACACAAACTGGGCTACAGGAAA 51 7501 

ATGGTTCTGCAAAGCCTCTTGGGAGAGGGTTGCCTGAGCTGAGTCTCCAAA 51 7586 

TCTTGGGAGAGGGTTGCCTGAGCTGAGTCTCCAAACAGAACAGTGGCCTTA 51 7602 
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TCAGCACATGCTAAGGTCCTGGGGCACAGAGTACAGGGCTTGAGAAGGGTT 51 7692 

TTGAGAAGGGTTCCTCTTGCTCCATGTGACTTTCATCATCCAACAGCCTGT 51 7731 

CTGTATCCCAGCTATCTAGGAGGCTGAGGTGGGAGGATTGCTTGAGTCTGA 51 7794 

AGCAAGTGGAAGCCACAGGTGTCTTGAGGCCTAGGCTGAGATCTAGCACAT 51 7887 

CTGAGATCTAGCACATCACCGCGTCACTTCATCCCTTCATTTCATCCTATT 51 7922 

GGATCTAGACTCAACTTCTTGATGGGAGAAGTAGCAAAGTCACACTGCCAA 51 8001 

GATCTAGACTCAACTTCTTGATGGGAGAAGTAGCAAAGTCACACTGCCAAG 51 8002 

GACACAGGGAGGGATGAAGAGTTAGGAATGGTTTTTCTTTTTCTTTTCTTTCTTT 55 8059 

TTTTTTTGAAACAGTCTTGCTTTGTCACCCAGGCTGGAGTGCATTGTCGTAAGCT 55 8128 

TTTTTTGAAACAGTCTTGCTTTGTCACCCAGGCTGGAGTGCATTGTCGTAAG 52 8129 

TGAAACAGTCTTGCTTTGTCACCCAGGCTGGAGTGCATTGTCGTAAGCTCA 51 8134 

TCCCAAGTAGCTGGGACTACGGGTGCCTGCCACCACGCCTGGCTAATTTTT 51 8231 

GCCTGGCTAATTTTTGTATTTTTAGTAGAGGCAGGGTTTCACCATGTTGGC 51 8267 

CTGGTCTCGAACTTCTGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAA 51 8322 

TGGTCTCGAACTTCTGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAAGTGTT 55 8323 

TCGAACTTCTGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAAGTGTTGAGAT 55 8328 

CGAACTTCTGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAAGTGTTGAGATT 55 8329 

TTCTGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAAGTGTTGAGATTACAGG 55 8334 

CTGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAAGTGTTGAGATTACAGG 53 8336 

TGTCTTCAAATGAATTGCTCACCACAGCCTTCCAAAGTGTTGAGATTACAGGC 53 8337 

GTTTTTCAATCACTCTGATGAACTCCCCAACAATCATCCCTTGTCAATTAA 51 8416 

CAACAATCATCCCTTGTCAATTAAGTTCCAGGCCAATCAAGGTGGCTCACA 51 8443 

CCCAGGAGTTTGAGACCAGCCTGGACATCATGGTGAGACCCTGTCTCTACA 51 8542 

AGACCAGCCTGGACATCATGGTGAGACCCTGTCTCTACAAAAAATAAAAAATTAA 55 8554 

TGAGGTGGGAGGATTGCTTGAGTCTGAGAGGTCGAGGCTGCAGTGAACTGT 51 8653 

ACCCTGTCTCAAAAAAAACTTCCAGTTCCTGGTCACTGACTTTCTTTTCTTTTTT 55 8743 

AACTTCCAGTTCCTGGTCACTGACTTTCTTTTCTTTTTTTTTTTTTTTTTTTTGAGACAG 60 8759 

AGTGCAATGGCGCGATCTCGGCTCACCGCAACCTCCGCCTCCCAGGTTCAA 51 8845 

ATTACAGGCAGGCACCACCATGCCTGGCTAATTTTTTTTGTATTTTTAGTAGAGA 55 8931 

CCACCATGCCTGGCTAATTTTTTTTGTATTTTTAGTAGAGACGGGATTTCT 51 8945 

CAGGTGATCCGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGTGTGA 51 9031 

TCACTGACTTTCAACAATGGGCAGGTAACTCAATTCTGGCCAATGAGACAT 51 9101 

CAATTCTGGCCAATGAGACATGAAGAAAGCTTTCCTTGCTCCTAAGGGAAG 51 9131 

ATGTGGTGGCTGAAACTTCACTGGCCCTCTTAGGACTGACCTCAGATAAAA 51 9216 

CCCTCTTAGGACTGACCTCAGATAAAACCAACAGCGAGATATCAGCTGAAA 51 9240 

CCTCTTAGGACTGACCTCAGATAAAACCAACAGCGAGATATCAGCTGAAAGAT 53 9241 

TAGGACTGACCTCAGATAAAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGA 55 9246 

AGGACTGACCTCAGATAAAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAA 55 9247 

TGACCTCAGATAAAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGA 55 9252 

GACCTCAGATAAAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAA 55 9253 

CAGATAAAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGG 55 9258 

AGATAAAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGA 55 9259 

AAACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCC 55 9264 

AACCAACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCT 55 9265 

ACAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGA 55 9270 

CAGCGAGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAA 55 9271 

AGATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGA 55 9276 

GATATCAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGAT 55 9277 

CAGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGATATTAC 55 9282 

AGCTGAAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGATATTACA 55 9283 

AAAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGATATTACATGTCC 55 9288 
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AAGATGGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGATATTACATGTCCA 55 9289 

GGAAGGAAAATGAACTTGGATTTCCTATTGAACAAGATATTACATGTCCAGATTC 55 9294 

GAAGGAAAATGAACTTGGATTTCCTATTGAACAAGATATTACATGTCCAGATTCT 55 9295 

AAAATGAACTTGGATTTCCTATTGAACAAGATATTACATGTCCAGATTCTTCCTT 55 9300 

AAATGAACTTGGATTTCCTATTGAACAAGATATTACATGTCCAGATTCTTCCTTT 55 9301 

TTGTTCTATCATCCAGGCTGGAGTGCAGTGGTGTGATCATAGCTCACTATA 51 9381 

AGTGGTGTGATCATAGCTCACTATAGCCTCGATCTCCTGTCCTCAAGTAAT 51 9407 

TGAGCCACCACACCTGGCCCATTTCCAGATCCTTTTTAAAAAAATATTTTT 51 9498 

TTTCCAGATCCTTTTTAAAAAAATATTTTTTAAAGTAGAGACACGGTCTCACTATGTTGC 60 9519 

CCTCAACGATCCTCCTGCCTAAACCTCCCAAAGTGCTGGGATTACAGGTGT 51 9602 

CCCATTTCCAGATTCTTTAAGCCGGTTTACATCAGGATTCCTTTTACTTGA 51 9670 

ATTCCTTTTACTTGACCCCGAAGACATCCTTAATGATGCCTCTGGTTATTT 51 9706 

CTGACTGTGCCAGGTCAGAGCTTGAGAGCTCCAGGCTTTTCTCCCAATGAT 51 9780 

AATGATGTTGGAGGGTCCCAGGTGCAGCCCCAAGCTTCTGCCCTTCATATA 51 9825 

GCCAAACCAGCAGTCACGATCCTGGATTCAGGAGACAGACCTGGGTTCTGG 51 9924 

GTGAATTGGACTCCACCCTTTGTCACTGTGCAACATCAGGTAAGTCTTCTAA 52 9974 

TGAATTGGACTCCACCCTTTGTCACTGTGCAACATCAGGTAAGTCTTCTAAC 52 9975 

ACTCCACCCTTTGTCACTGTGCAACATCAGGTAAGTCTTCTAACCTCTCTTA 52 9983 

CTCCACCCTTTGTCACTGTGCAACATCAGGTAAGTCTTCTAACCTCTCTTA 51 9984 

CGTAGGTGGCTCTTCCACAAAACGAAGTAGTCAAACCTACATTTGCATGGTTCAT 55 10037 

GTAGGTGGCTCTTCCACAAAACGAAGTAGTCAAACCTACATTTGCATGGTTCATA 55 10038 

TGGCTCTTCCACAAAACGAAGTAGTCAAACCTACATTTGCATGGTTCATACTTCA 55 10043 

GGCTCTTCCACAAAACGAAGTAGTCAAACCTACATTTGCATGGTTCATACTTCAT 55 10044 

TTCCACAAAACGAAGTAGTCAAACCTACATTTGCATGGTTCATACTTCATGACAG 55 10049 

TCCACAAAACGAAGTAGTCAAACCTACATTTGCATGGTTCATACTTCATGACAGC 55 10050 

AAAACGAAGTAGTCAAACCTACATTTGCATGGTTCATACTTCATGACAGCACATT 55 10055 

AAACGAAGTAGTCAAACCTACATTTGCATGGTTCATACTTCATGACAGCACATTG 55 10056 

AAGTAGTCAAACCTACATTTGCATGGTTCATACTTCATGACAGCACATTGAAAAT 55 10061 

AGTAGTCAAACCTACATTTGCATGGTTCATACTTCATGACAGCACATTGAAAATG 55 10062 

TCAAACCTACATTTGCATGGTTCATACTTCATGACAGCACATTGAAAATGTTGAA 55 10067 

CAAACCTACATTTGCATGGTTCATACTTCATGACAGCACATTGAAAATGTTGAAA 55 10068 

CTACATTTGCATGGTTCATACTTCATGACAGCACATTGAAAATGTTGAAAAATCT 55 10073 

TACATTTGCATGGTTCATACTTCATGACAGCACATTGAAAATGTTGAAAAATCTC 55 10074 

TTGCATGGTTCATACTTCATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCT 55 10079 

TGCATGGTTCATACTTCATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTG 55 10080 

GGTTCATACTTCATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAAT 55 10085 

GTTCATACTTCATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATT 55 10086 

TACTTCATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAAT 55 10091 

ACTTCATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATT 55 10092 

ATGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCAT 55 10097 

TGACAGCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATC 55 10098 

GCACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGG 55 10103 

CACATTGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGG 55 10104 

TGAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTC 55 10109 

GAAAATGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCA 55 10110 

TGTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTT 55 10115 

GTTGAAAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTT 55 10116 

AAAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAAT 55 10121 

AAATCTCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATG 55 10122 

TCTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTT 55 10127 

CTCTCTGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTC 55 10128 
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TGGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGT 55 10133 

GGCAATTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTC 55 10134 

TTAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCA 55 10139 

TAAAATTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAA 55 10140 

TTTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATA 55 10145 

TTGCATCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATAA 55 10146 

TCTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATAACAACA 55 10151 

CTCTGGGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATAACAACAG 55 10152 

GGTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATAACAACAGCAGCA 55 10157 

GTTTTCATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATAACAACAGCAGCAA 55 10158 

ATGGTTTCCAATGTGCTTCTTAGTCTCTCAATAATAACAACAGCAGCAACAGTAA 55 10164 

AGGCACACTGCAGATGGTCGTGCATGCACCATCTCATTTAAAATCTTCTGT 51 10258 

CACACTGCAGATGGTCGTGCATGCACCATCTCATTTAAAATCTTCTGTGCT 51 10261 

ACACTGCAGATGGTCGTGCATGCACCATCTCATTTAAAATCTTCTGTGCTCA 52 10262 

CAGATGGTCGTGCATGCACCATCTCATTTAAAATCTTCTGTGCTCAGGACA 51 10268 

AGATGGTCGTGCATGCACCATCTCATTTAAAATCTTCTGTGCTCAGGACACT 52 10269 

ATGCACCATCTCATTTAAAATCTTCTGTGCTCAGGACACTCCCGTCCTACT 51 10281 

CTGTGCGTGATCTGATTCTACTCCTCACCTCTCCATCCTCACCTCTGACTT 51 10369 

CTCACGCATGCTGCAGCAGCCACACTGACCTTTCTTTGAACACACTGGGAA 51 10427 

TGCTCTTCCACCTGCCTGAAAGGCTCTACGTCCAGATGGGCAGCTTGCTCA 51 10504 

TTCCAGCTCCCAGCTTCTTGGAGAAGGCTTCCCTAGCCATCATAATAAAATA 52 10559 

TCCAGCTCCCAGCTTCTTGGAGAAGGCTTCCCTAGCCATCATAATAAAATA 51 10560 

CTCCCAGCTTCTTGGAGAAGGCTTCCCTAGCCATCATAATAAAATACCAAC 51 10565 

TCCCAGCTTCTTGGAGAAGGCTTCCCTAGCCATCATAATAAAATACCAACC 51 10566 

GCTTCTTGGAGAAGGCTTCCCTAGCCATCATAATAAAATACCAACCCACAC 51 10571 

CTTCTTGGAGAAGGCTTCCCTAGCCATCATAATAAAATACCAACCCACACCT 52 10572 

GCCACTGCCTGCTTTACTTTACTTCCCTCTGACATACTGATTTTTTGTTTGTTAG 55 10649 

CCACTGCCTGCTTTACTTTACTTCCCTCTGACATACTGATTTTTTGTTTGTTAGT 55 10650 

GCCTGCTTTACTTTACTTCCCTCTGACATACTGATTTTTTGTTTGTTAGTTTTTT 55 10655 

TCACCCAGGCTGGAGTGCAGTGGCATGATCTTGGCTCACTGCAGCCTCAGC 51 10750 

ACCACAGGCGCACACCACCACACCCAGCTAATTTTTAAAATAATTTTTGTA 51 10849 

ACCACACCCAGCTAATTTTTAAAATAATTTTTGTACAAACGGAGCCTTGCTGTGT 55 10865 

CAAGCAATCCTCCCACCTCCACCTCCCAAGTGCTGGGATGATGGGGGTGAG 51 10949 

TGTTTAACAGGTTTGTTGGCTAGAGTTTGCCTCTCTCCCTGCTAGACCATA 51 11022 

CCCAGAGCCAGGAAGAATGCCTGTCATATAATAAATGTTCAGTGAATGTTTGTTG 55 11121 

CCCTATAGGATAAATGCCAGTGTTATTCCCATTTTTCAGCTGCGACGCAAGA 52 11198 

CCTATAGGATAAATGCCAGTGTTATTCCCATTTTTCAGCTGCGACGCAAGAG 52 11199 

AGGATAAATGCCAGTGTTATTCCCATTTTTCAGCTGCGACGCAAGAGCTCAAGAA 55 11204 

GGATAAATGCCAGTGTTATTCCCATTTTTCAGCTGCGACGCAAGAGCTCAA 51 11205 

AATGCCAGTGTTATTCCCATTTTTCAGCTGCGACGCAAGAGCTCAAGAAGT 51 11210 

CAGTGTTATTCCCATTTTTCAGCTGCGACGCAAGAGCTCAAGAAGTGAACT 51 11215 

AGTGTTATTCCCATTTTTCAGCTGCGACGCAAGAGCTCAAGAAGTGAACTG 51 11216 

TATTCCCATTTTTCAGCTGCGACGCAAGAGCTCAAGAAGTGAACTGGCTCC 51 11221 

CTTGAGCTGCAGAGCCAGGACTCTGCACAGCACCTGCCTTGGCCCTTTTAA 51 11320 

ACTCTGCACAGCACCTGCCTTGGCCCTTTTAAGGTCTCTGCTTCTGGATCT 51 11339 

TGTTGGCATCTCTGCAAAGCCTCATGTGTTGTCTGATGGCAACATCGTACT 51 11435 

CATCTCTGCAAAGCCTCATGTGTTGTCTGATGGCAACATCGTACTGGGAGA 51 11441 

AAAGGCCTTTCTGAGGAGGAAGCAGGTGAGAGGAAGGAGTCCTGAGTGGCA 51 11535 

AGCCCTGGGAAGGACAGTGTCCTTCACAGCTCAGAGGTCAGAGTTGAATCA 51 11591 

TCCTCATGGATAGGCCTAAGAGCCAGGGGTGATTCAGACTTAGGTATTAAA 51 11677 

TTAACTTTTATTTATTCATTTACTTACTTGCTTACTTACTTATTTGAGGCAGAGTCTCGC 60 11769 
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TATTTATTCATTTACTTACTTGCTTACTTACTTATTTGAGGCAGAGTCTCGCTCT 55 11777 

CACTGCAACCTCCGCCTCCCAGGTTCAAGCGATTCTCCTGCCTCAGCCTCC 51 11869 

ATGCCCGGCTAATTTTTGTATTTTTAGTAGAGAAGGGGTTTCGCCATGTTA 51 11951 

TATTTTTAGTAGAGAAGGGGTTTCGCCATGTTAGCCAGGCTGGTCTCGAAC 51 11969 

TGGGATTACAGGCGTGAGCCACCGCACCCAGCTGCTATTTTTATTTCATTT 51 12063 

AGCTGCTATTTTTATTTCATTTCAGCCCTATTCTGATCCTTCTTGGGGATA 51 12092 

GGGAAATACAAACTCAAATTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAA 55 12165 

GGAAATACAAACTCAAATTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAA 55 12166 

TACAAACTCAAATTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGC 55 12171 

ACAAACTCAAATTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCA 55 12172 

CTCAAATTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCG 55 12177 

TCAAATTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGA 55 12178 

TTGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTT 53 12183 

TGGTGAAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTT 52 12184 

AAGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACA 55 12189 

AGGAATTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACAA 55 12190 

TTGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACAATGATA 55 12195 

TGTCCCAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACAATGATAA 55 12196 

CAAGGTCATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACAATGATAATAATA 55 12201 

AAGGTCATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACAATGATAATAATAA 55 12202 

CATTTGGCTAGAAAGAAGCACATCGAGTTGGATGACAATGATAATAATAATGTGA 55 12207 

CTAATTTTTTGTATTTTTAGTACAGGTGGGGTTTCACCGTGTTAGCCAAGA 51 12305 

AATTTTTTGTATTTTTAGTACAGGTGGGGTTTCACCGTGTTAGCCAAGATG 51 12307 

TGCTGGGATTACAGGCGTGAGCCATTGTGCCCAGCCTCTAGTTCTTTCTTA 51 12405 

AGCCTCTAGTTCTTTCTTATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTT 55 12437 

GCCTCTAGTTCTTTCTTATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTA 55 12438 

TAGTTCTTTCTTATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTATTCTT 55 12443 

AGTTCTTTCTTATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTATTCTTC 55 12444 

TTTCTTATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTATTCTTCTTATATGAAT 60 12449 

TTCTTATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTATTCTTCTTATATGAATG 60 12450 

ATTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTATTCTTCTTATATGAATG 55 12455 

TTCTCTTATTCTGAGTGTTCCTTTTCACAGCATCTTATTCTTCTTATATGAATGC 55 12456 

ATATTTTATTTCTCTGAAGCTTCCTTATTTTCTCGAAGACTTTTGTTTCTCCC 53 12514 

TATTTTATTTCTCTGAAGCTTCCTTATTTTCTCGAAGACTTTTGTTTCTCCC 52 12515 

GCTCTGTTTTTTTGGAGTTTTTTTCCTCTCTTGGTTTCGGTCTTTGACTTTCATT 55 12573 

TTTCAGTGACCCTCCATTGCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGAT 55 12647 

TTCAGTGACCCTCCATTGCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATA 55 12648 

TGACCCTCCATTGCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATACT 52 12653 

GACCCTCCATTGCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATACT 51 12654 

TCCATTGCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGA 55 12659 

CCATTGCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAA 55 12660 

GCACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAAGAC 53 12665 

CACGTTCGTATTGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAAGACCCT 55 12666 

TCGTATTGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAA 55 12671 

CGTATTGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAAG 55 12672 

TGAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCT 52 12677 

GAAGAGCAGGGAACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCT 51 12678 

CAGGGAACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCTCCATGT 51 12684 

AGGGAACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCTCCATGTCT 52 12685 

ACTGAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCTCCATGTCTGTGG 51 12690 

TGAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCTCCATGTCTGTGGCA 51 12692 
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GAAAAAGATACTGGGAAATGAAGACCCTTGGAAGCTCCATGTCTGTGGCAG 51 12693 

TCCCAAAGCCAGCATCGGAAGCGTCGTCTGAGAGGATCCCTGTGACCTCCT 51 12792 

ATCGGAAGCGTCGTCTGAGAGGATCCCTGTGACCTCCTGACTGCAGAGAAA 51 12805 

CGTCTCCCTGACAGGCACGTGGCCTTTCCCTTCCCTCCTTGTTTCAGGACT 51 12903 

CCCAATTCACTTTGCTGTCCTCAAACTCTAAGCCTCCAGCACAGGTTTTATTTAG 55 12961 

CCAATTCACTTTGCTGTCCTCAAACTCTAAGCCTCCAGCACAGGTTTTATTTAGA 55 12962 

TTGCTGTCCTCAAACTCTAAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTT 55 12972 

TGCTGTCCTCAAACTCTAAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTA 55 12973 

TCCTCAAACTCTAAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTATGATG 55 12978 

CCTCAAACTCTAAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTATGATGG 55 12979 

AACTCTAAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTATGATGGGTGTT 55 12984 

ACTCTAAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTATGATGGGTGTTG 55 12985 

AAGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTATGATGGGTGTTGATAAA 55 12990 

AGCCTCCAGCACAGGTTTTATTTAGATAGTATATTTATGATGGGTGTTGATAAAG 55 12991 

CCAGCACAGGTTTTATTTAGATAGTATATTTATGATGGGTGTTGATAAAGATTGG 55 12996 

CAGCACAGGTTTTATTTAGATAGTATATTTATGATGGGTGTTGATAAAGATTGGA 55 12997 

CAGGTTTTATTTAGATAGTATATTTATGATGGGTGTTGATAAAGATTGGAGGGTA 55 13002 

AGGTTTTATTTAGATAGTATATTTATGATGGGTGTTGATAAAGATTGGAGGGTAAATGGC 60 13003 

TTATTTAGATAGTATATTTATGATGGGTGTTGATAAAGATTGGAGGGTAAATGGC 55 13008 

TATTTAGATAGTATATTTATGATGGGTGTTGATAAAGATTGGAGGGTAAATGGC 54 13009 

TGGTAGGGTGTGAAAATGAACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGA 55 13100 

GGTAGGGTGTGAAAATGAACCAGACCTGCTGGTTGAAGACCTGCTAATTATT 52 13101 

GGTGTGAAAATGAACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACT 55 13106 

GTGTGAAAATGAACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACTA 55 13107 

AAAATGAACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACTACTATG 55 13112 

AAATGAACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACTACTATGT 55 13113 

AACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACTACTATGTGTCAG 55 13118 

ACCAGACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACTACTATGTGTCA 53 13119 

ACCTGCTGGTTGAAGACCTGCTAATTATTGAGCAACTACTATGTGTCAGGC 51 13124 

TAATTATTGAGCAACTACTATGTGTCAGGCGCTGAATCTAAATCAGGGTTT 51 13145 

AGACATTTTCAGTGTTACAAATCGCTGTAGGGGTGGGTACTACTGGTATCT 51 13227 

TCCTAAAGTGCACAGTGCAGCCTCCCATACCAGGCTCTGAATGTGAATAGA 51 13309 

AGGCTCTGAATGTGAATAGAGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAA 55 13340 

GGCTCTGAATGTGAATAGAGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAA 55 13341 

TGAATGTGAATAGAGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACAC 55 13346 

GAATGTGAATAGAGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACACA 55 13347 

TGAATAGAGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCC 55 13352 

GAATAGAGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCCT 55 13353 

AGCCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCCTGA 51 13359 

CCAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCCTGACTT 52 13361 

CAAGGTCAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCCTGACTTCACA 55 13362 

TCAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCCTGACTTCACAGGACA 55 13367 

CAAGAAACCCTGCTCTAGAAAGATGAAAGACACATTCCCTGACTTCACAGGA 52 13368 

CCTGCTCTAGAAAGATGAAAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTT 60 13376 

CTGCTCTAGAAAGATGAAAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGA 55 13377 

CTAGAAAGATGAAAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTC 55 13382 

TAGAAAGATGAAAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTCT 55 13383 

AGATGAAAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTCTGGTTC 55 13388 

GATGAAAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTCTGGTTCC 55 13389 

AAGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTCTGGTTCCAG 52 13394 

AGACACATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTCTGGTTCCAG 51 13395 
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CATTCCCTGACTTCACAGGACAGGAGTAAAGAATTTCTGGTTCCAGCCGGG 51 13400 

GCAGATCGTTTGAGGTCAGGAGTTCAAGACCAGCCTGGTCAACATAAATGA 51 13499 

CAGATCGTTTGAGGTCAGGAGTTCAAGACCAGCCTGGTCAACATAAATGAAA 52 13500 

GGGTGTGGTGGCACATGCCTGTAATCCCAACTGCTTGGGAGGCTGAGGCAG 51 13599 

AATCACTTGAACCTGGGAGATGGAGGTGGAAGTGAGCCAAGATCATTCCAT 51 13653 

AGACTCTGCTGAGAGAGAGAGAGAAGGAAGAAGAAAAAGTAAAAGAAGAAGAAGA 55 13729 

AGGAAGAAGAAAAAGTAAAAGAAGAAGAAGAAGGAGGAGGAGGAGGAGGAGGA 53 13753 

AGGAGGAGGGGGGAGGAGGAGGGCGAGGGGGAGGGGGAGGGAGGGAGAGAA 51 13852 

AGGGAGAGAAGTAGAAGAAGAAGAGTAAAGAAGGAAGGAAGAAAAGAGAAAGAAA 55 13893 

GAAAAAAAGAAAGACCCTGCTCTAGCAAGATGAAAGACACATTCCCTGGCTTCAT 55 13986 

AAAAAAAGAAAGACCCTGCTCTAGCAAGATGAAAGACACATTCCCTGGCTTCATA 55 13987 

AAGAAAGACCCTGCTCTAGCAAGATGAAAGACACATTCCCTGGCTTCATAGGAAA 55 13992 

AAAGACCCTGCTCTAGCAAGATGAAAGACACATTCCCTGGCTTCATAGGAAA 52 13995 

AAGACCCTGCTCTAGCAAGATGAAAGACACATTCCCTGGCTTCATAGGAAA 51 13996 

AAGATGAAAGACACATTCCCTGGCTTCATAGGAAAGGGGCAAATAATTTCT 51 14012 

ATCCCAGCACTTTGGGAGGATGAGGTGGGAGGATGCCTTGAACCCAGGAGT 51 14096 

GGCAACATATCAAGACCTTGTCTCTATCAAAAAAAGAAGAGAAAAGAAAAGAGAA 55 14161 

AAGAGAAAAGAAAAGAGAAAAAAAATAATTTCTAGATCCTCAGCATCTGCTATGTTCCAG 60 14197 

AGGAGGAAGCTCTGTCTTCACTTTGGCAGCAAGCCTGTAGCCTAGGCATTC 51 14261 

ATTTGAGGCCTGGCCAGCTTAGCCAGCCTACAAGGAGTGTTACTGGGGTGA 51 14336 

CTACAAGGAGTGTTACTGGGGTGAAAACAGCCAGCGGGGACCAGTCTGCTT 51 14363 

TGGGGAAGCAGCAAATGCCCACCTTCCTGCCCAACCCCCTCCTCCCTCTTC 51 14436 

CTCAGGCCTGTGGCCCTGCCTGACGTTGGTCCCCATCAAGCCATGTGACGA 51 14531 

GCCACAAGAAAGAGGTTTCAACAAGCGTTATCGTTTCCTGGAACTCCAACT 51 14588 

CCACAAGAAAGAGGTTTCAACAAGCGTTATCGTTTCCTGGAACTCCAACTC 51 14589 

AGAAAGAGGTTTCAACAAGCGTTATCGTTTCCTGGAACTCCAACTCGGCGA 51 14594 

GGGGACAAGGCTGCCCCCTTCCTCCTCCGCTGCCTCCGCGGCCGCGTCTAT 51 14690 

GCGTCTATCTCAGTCTGACTACCTGGAAGCAGCACTCCACCCTCCAGCCCA 51 14733 

GCAACCCCGGGAGCGGTGGGGCAGGGGCTGCTCCGCCAGCCTCTGTGATGT 51 14814 

CCTAGGTGCCCAGAAACCCACTTCCTCTTGTTTCTGCCCCTGAACAAGCTT 51 14893 

CTGACAATCAGACTTAGCACAGATGTGCCTCAGTGTTGCTCTCAGAGAAAT 51 14954 

TGACAATCAGACTTAGCACAGATGTGCCTCAGTGTTGCTCTCAGAGAAATGAACA 55 14955 

ATCAGACTTAGCACAGATGTGCCTCAGTGTTGCTCTCAGAGAAATGAACACAA 53 14960 

TCAGACTTAGCACAGATGTGCCTCAGTGTTGCTCTCAGAGAAATGAACACAA 52 14961 

TTAGCACAGATGTGCCTCAGTGTTGCTCTCAGAGAAATGAACACAAGGCTA 51 14967 

TCAGAGAAATGAACACAAGGCTAGACGCAGTAGCTCACACCTGTAATCCTA 51 14995 

AGACCAGCCTGGCCAACATGGTGAAATCCCGTCTCTACTAAAAACACAAAA 51 15094 

ACCAGCCTGGCCAACATGGTGAAATCCCGTCTCTACTAAAAACACAAAAAT 51 15096 

TTGAGGCACAAGAATCACTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCTG 51 15194 

AGAGTGAACCACTGCACTCCAGCCTGGACAATAGAGCGAGATTCCATCTAAAAAAAAAAA 60 15245 

AGTGAACCACTGCACTCCAGCCTGGACAATAGAGCGAGATTCCATCTAAAAAAAA 55 15247 

GTGAACCACTGCACTCCAGCCTGGACAATAGAGCGAGATTCCATCTAAAAAAAAA 55 15248 

TGCACTCCAGCCTGGACAATAGAGCGAGATTCCATCTAAAAAAAAAAAAAAAGAA 55 15257 

ACCCCATTCATCCTGCCCACCAGACAGGGGCCTCTCTGGATCCAGGCGGAT 51 15353 

ATAGTTTCTGTTTCTGGCTGACTAGGCCCTAGAAATCCAGAGAAGGGGCTA 51 15402 

TGAGAACTCAAATTCTTGGGTACCACCATCTCGGTGATGACTCTGGGATAA 51 15482 

AGAACTCAAATTCTTGGGTACCACCATCTCGGTGATGACTCTGGGATAAGT 51 15484 

AACTCAAATTCTTGGGTACCACCATCTCGGTGATGACTCTGGGATAAGTCA 51 15486 

TCAAATTCTTGGGTACCACCATCTCGGTGATGACTCTGGGATAAGTCACTT 51 15489 

GATAAGTCACTTCCTCAGTTCCCCAGTTCACAGAAACCCCAGTTGTAAATA 51 15528 

AGATGGGGAGTGAGGAGGAAGAACCAAGGACAAAATCTGATTCCTCTGAAA 51 15626 
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GAGTGAGGAGGAAGAACCAAGGACAAAATCTGATTCCTCTGAAAAGGCAGAA 52 15633 

GTGAGGAGGAAGAACCAAGGACAAAATCTGATTCCTCTGAAAAGGCAGAAG 51 15635 

AGGAAGAACCAAGGACAAAATCTGATTCCTCTGAAAAGGCAGAAGCCTCCA 51 15641 

GGGTTTTCTTAACCTGCTTTTGGGAAGGAAAGACTGTCAGGCTTTTGGTCT 51 15700 

GGTTTTCTTAACCTGCTTTTGGGAAGGAAAGACTGTCAGGCTTTTGGTCTCT 52 15701 

ATAAAATGAAAATGATATTAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGG 55 15775 

TAAAATGAAAATGATATTAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGT 55 15776 

TGAAAATGATATTAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGA 55 15781 

GAAAATGATATTAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGAC 55 15782 

TGATATTAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCA 55 15787 

GATATTAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAA 55 15788 

TAGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCA 55 15793 

AGCTTGAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAAAAC 52 15794 

GAGCCATATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATT 55 15799 

AGCCATATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTT 55 15800 

TATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATAT 55 15805 

ATGAAATTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATG 55 15806 

ATTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATGATGCT 55 15811 

TTGCCAACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATGATGCTC 55 15812 

AACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATGATGCTCTAACA 55 15817 

ACACTCTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATGATGCTCTAACAT 55 15818 

CTTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATGATGCTCTAACATGACTT 55 15823 

TTGTGGTTTCGACCTCCAAAACCAGCAATTTCATATGATGCTCTAACATGACTTA 55 15824 

GTTTCGACCTCCAAAACCAGCAATTTCATATGATGCTCTAACATGACTTATCTGG 55 15829 

TTTCGACCTCCAAAACCAGCAATTTCATATGATGCTCTAACATGACTTATCTGGA 55 15830 

ACCTCCAAAACCAGCAATTTCATATGATGCTCTAACATGACTTATCTGGAAAACT 55 15835 

CCTCCAAAACCAGCAATTTCATATGATGCTCTAACATGACTTATCTGGAAAACTG 55 15836 

AAAACCAGCAATTTCATATGATGCTCTAACATGACTTATCTGGAAAACTGCAGAC 55 15841 

AAACCAGCAATTTCATATGATGCTCTAACATGACTTATCTGGAAAACTGCAGACT 55 15842 

AGCAATTTCATATGATGCTCTAACATGACTTATCTGGAAAACTGCAGACTGAAAT 55 15847 

GCAATTTCATATGATGCTCTAACATGACTTATCTGGAAAACTGCAGACTGAAATG 55 15848 

TTCATATGATGCTCTAACATGACTTATCTGGAAAACTGCAGACTGAAATGAGATC 55 15853 

TCATATGATGCTCTAACATGACTTATCTGGAAAACTGCAGACTGAAATGAGATCC 55 15854 

TGATGCTCTAACATGACTTATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAA 55 15859 

GATGCTCTAACATGACTTATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAA 55 15860 

TCTAACATGACTTATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCT 55 15865 

CTAACATGACTTATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTT 55 15866 

ATGACTTATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAG 55 15871 

TGACTTATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGA 55 15872 

TATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGAT 55 15877 

ATCTGGAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATT 55 15878 

GAAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATA 55 15883 

AAAACTGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATAT 55 15884 

TGCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATATAATAG 55 15889 

GCAGACTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATATAATAGG 55 15890 

CTGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATATAATAGGTGCTC 55 15895 

TGAAATGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATATAATAGGTGCTCA 55 15896 

TGAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATATAATAGGTGCTCAATAAA 55 15901 

GAGATCCTGCAAAGTGCTTAGCAGAGTGATTGCATATAATAGGTGCTCAATAAAC 55 15902 

AAAGTGCTTAGCAGAGTGATTGCATATAATAGGTGCTCAATAAACAATAGGC 52 15912 

TTTTGTAGAGACGGGGGTCTCACTAGGTTGCCTAGGCTGGTCTTGAACTCC 51 16002 
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AGGTGTGAGCCACTGCACCCGGCCATAATATATATCTTATATCTCTTATAT 51 16099 

ATATCTTATATCTCTTATATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAG 60 16130 

TATCTTATATCTCTTATATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGT 60 16131 

TATATCTCTTATATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCC 60 16136 

ATATCTCTTATATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGTG 55 16137 

TCTTATATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCCT 55 16142 

CTTATATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCCTA 55 16143 

ATCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCT 55 16148 

TCTCCTATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTT 55 16149 

TATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACC 55 16154 

ATCTAATGATATGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCC 55 16155 

ATGATATGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCT 55 16160 

TGATATGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTC 55 16161 

TGTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTCTCCTT 55 16166 

GTCACCAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTCTCCTTG 55 16167 

CAGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTCTCCTTGTCAAA 55 16172 

AGTAATAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTCTCCTTGTCAAAC 55 16173 

TAATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTCTCCTTGTCAAACCCACA 55 16178 

AATAATGGCAGTGCTCCTAATTCTTTCACCCATCCTCTCCTTGTCAAACCCA 52 16179 

TAATTCTTTCACCCATCCTCTCCTTGTCAAACCCACAGCCACTTCCACTTA 51 16196 

TCCACTTACTGAGCACACTGTGCACCCAGGACAGATATAAATGTTCTCCATT 52 16239 

CCACTTACTGAGCACACTGTGCACCCAGGACAGATATAAATGTTCTCCATT 51 16240 

TACTGAGCACACTGTGCACCCAGGACAGATATAAATGTTCTCCATTCGGTTTTCA 55 16245 

ACTGAGCACACTGTGCACCCAGGACAGATATAAATGTTCTCCATTCGGTTTT 52 16246 

CACACTGTGCACCCAGGACAGATATAAATGTTCTCCATTCGGTTTTCACCACTTA 55 16252 

ACACTGTGCACCCAGGACAGATATAAATGTTCTCCATTCGGTTTTCACCACTTAC 55 16253 

GTGCACCCAGGACAGATATAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCA 55 16258 

TGCACCCAGGACAGATATAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCAC 55 16259 

CCAGGACAGATATAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCACCCACA 55 16264 

CAGGACAGATATAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCACCCACAA 55 16265 

CAGATATAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCACCCACAAGCGTG 55 16270 

AGATATAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCACCCACAAGCGTGA 55 16271 

TAAATGTTCTCCATTCGGTTTTCACCACTTACTGTCACCCACAAGCGTGAG 51 16276 

TCAGAGCTCAGGATTCATGTGTACACAGCATATAAGCCAGCACGATCTCATT 52 16344 

CAGAGCTCAGGATTCATGTGTACACAGCATATAAGCCAGCACGATCTCATT 51 16345 

CTCAGGATTCATGTGTACACAGCATATAAGCCAGCACGATCTCATTCTGTGT 52 16350 

TCAGGATTCATGTGTACACAGCATATAAGCCAGCACGATCTCATTCTGTGTC 52 16351 

ATTCATGTGTACACAGCATATAAGCCAGCACGATCTCATTCTGTGTCCCTTCTCA 55 16356 

TTCATGTGTACACAGCATATAAGCCAGCACGATCTCATTCTGTGTCCCTTCTCAT 55 16357 

GTGTACACAGCATATAAGCCAGCACGATCTCATTCTGTGTCCCTTCTCATT 51 16362 

TGTACACAGCATATAAGCCAGCACGATCTCATTCTGTGTCCCTTCTCATTCT 52 16363 

AGCATATAAGCCAGCACGATCTCATTCTGTGTCCCTTCTCATTCTGGCCAT 51 16370 

TGAGGATGGCCCTATTGCTACATTAACTTGTGCAAGCCACACCACGCTCAT 51 16469 

CCCTATTGCTACATTAACTTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTAT 60 16478 

CCTATTGCTACATTAACTTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGT 55 16479 

TGCTACATTAACTTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTATA 55 16484 

GCTACATTAACTTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTATAT 55 16485 

ATTAACTTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTATATCCTAC 55 16490 

TTAACTTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTATATCCTACT 55 16491 

TTGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTATATCCTACTATAGT 55 16496 

TGTGCAAGCCACACCACGCTCATGGTTAATCTTGAGTTTATATCCTACTATAGTG 55 16497 
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AAGCCACACCACGCTCATGGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAG 55 16502 

AGCCACACCACGCTCATGGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGA 55 16503 

CACCACGCTCATGGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAA 55 16508 

ACCACGCTCATGGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAAA 55 16509 

GCTCATGGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAAAGTCAT 55 16514 

CTCATGGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAAAGTCATC 55 16515 

GGTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAAAGTCATCCTTGG 55 16520 

GTTAATCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAAAGTCATCCTTGGC 55 16521 

TCTTGAGTTTATATCCTACTATAGTGTTAAGATCAAAAGTCATCCTTGGCC 51 16526 

AGGCGGGCAGGTCACTTGTGGTCAGGAGTTCAAGACCAGCCTGACCAACAT 51 16622 

TACTAAAAACACAAAAAATTAGCTGGGCGTGGTGTAATCCCAGTTACACAT 51 16689 

GTAATCCCAGTTACACATTGAGGCACGAGAATCACTTGAACCTGGGAGGCA 51 16722 

AACAGAGCAAGACTCTGTCTCAAAAAAAAAAGTCACCTTCTATTGGAGCAATTGA 55 16819 

GTCTCAAAAAAAAAAGTCACCTTCTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGG 60 16835 

TCTCAAAAAAAAAAGTCACCTTCTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGGA 60 16836 

AAAAAAGTCACCTTCTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATG 60 16844 

AAAAAGTCACCTTCTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATGT 60 16845 

GTCACCTTCTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATGT 55 16850 

TCACCTTCTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATGTC 55 16851 

CTATTGGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATC 60 16858 

TGGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTG 60 16862 

GGAGCAATTGATATTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGT 60 16863 

ATTGATATTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCAC 60 16869 

TTGATATTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACT 60 16870 

ATTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTG 60 16875 

TTTTTAAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACTC 55 16876 

AAGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGT 55 16881 

AGCCAAATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTC 55 16882 

AATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGT 55 16887 

ATGTAGGATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTC 55 16888 

GGATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTCCAGGG 55 16893 

GATATTTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTCCAGGGT 55 16894 

TTATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTCCAGGGTTTGTT 55 16899 

TATGTCTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTCCAGGGTTTGTTT 55 16900 

CTTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTCCAGGGTTTGTTTG 51 16905 

TTCAATTTCATCTTTGTACCCACTCAGTGTCCCAGTCCAGGGTTTGTTTGG 51 16906 

CCCAGTGAATTCATTGTCCTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGA 55 16972 

CCAGTGAATTCATTGTCCTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAA 55 16973 

GAATTCATTGTCCTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAG 55 16978 

AATTCATTGTCCTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAGG 55 16979 

ATTGTCCTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAGGAAGAA 55 16984 

TTGTCCTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAGGAAGAAG 55 16985 

CTTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAGGAAGAAGGAA 53 16990 

TTGCAATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAGGAAGAAGGAAGGA 55 16991 

ATAAGCAGGTTGTCTGGCTTCTAATGAAGGAATCCAGGAAGAAGGAAGGAAGA 53 16996 

TCAGCCAGCTGTCACATGTGTGTGCAAGCGTGTGGTGTGTGTGTGTGTAGT 51 17094 

ACATGTGTGTGCAAGCGTGTGGTGTGTGTGTGTGTAGTTAATAATTTACAGAGTT 55 17107 

CCAACACTTTGGGAGGCTGATGCAGGATTACTTGGGGCCAGGAGTTTGAGA 51 17195 

ACCAGCCTAGACAACATAGACTCCGTCTCTACAAAAACAAAACAAAACAAAACAA 55 17245 

AACAAAATTAGCCAGGTGTGGTAGCACAGTCTATATAATCCCAGCTACTTGGGAG 55 17295 

TGGAGGATTGCTTGAGTCCAGGAGTTTAAGGCTGCAGTGAGCTAGGATCAT 51 17358 
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TCCTGGCAACAGGGCAAGACCCCGGCTTAAAAAAAAAAAAAAAAAGTAAAA 51 17424 

AAAAAAAGTAAAACACATTTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCT 60 17462 

AAAAAAGTAAAACACATTTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTT 60 17463 

AGTAAAACACATTTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTT 55 17468 

GTAAAACACATTTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTT 55 17469 

ACACATTTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACC 55 17474 

CACATTTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACCT 55 17475 

TTATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACCTCACTG 55 17480 

TATAAAGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACCTCACTGA 55 17481 

AGTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACCTCACTGAAGGG 54 17486 

GTTTCCAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACCTCACTGAAGGG 53 17487 

CAACCTGGATATTAATGCTTCTGTCTGGCTTTAAACCTCACTGAAGGGCCG 51 17492 

AGGCGGATCACGAGGTCAGGAGTTCGAGACCAGCCTGACCAATATGGTGAA 51 17591 

CCGTCTCTACTAAAAATATAAAAATTAGCTGGACATGATGGCACGTGCCTGTAAT 55 17645 

CTGTAATCCCAGCTACTCAGGAGGCTGAGGCACGAGAATCACTTGAACCCA 51 17693 

CACTCCAGCTTGGGGACAAGACTGAAACTCTGTCTCAAATAAATAAATAAA 51 17785 

AAATAAAAACACAACTCATTGAAGGCTAATTTTGGCCTTGCCACATGTTAG 51 17841 

CTCTCCGGGCCTCAGTTTTCTCATCTGAGAAATGGAGATTGTAACAGTTTT 51 17920 

CATCTGAGAAATGGAGATTGTAACAGTTTTCCCCCTATGGGGTGGTAGAAA 51 17941 

TGCCATCGCAGTTTGAGCCAGAGCCATGGAGCGTCTCTGCACCAGATGGAT 51 18037 

AGATGGATCCTGAAAAGTTGAACAACAGCACGTCTCCAGGGCCAGCAATTT 51 18080 

CAAGGCTGTCCCTTAGGGACTGGAGTGCCAGGCCTCCATGCAGGCTCCCTA 51 18150 

AGTCTCCCTCCTCTCATAATGCAGCCTCAAAGCCTTGGTTGTGTCTAGTTT 51 18208 

GCTCCCAGCCAGAGTGACTTCCCCAGTCTAAGCCTCAGTTTTCCCATCCAT 51 18307 

TGACTTCCCCAGTCTAAGCCTCAGTTTTCCCATCCATGAAAAGGGAACAAA 51 18321 

AACCACATCCCAAGGTCAACACTGGGTCCGTTCCCCATTCTGGCTGGGCCT 51 18407 

GATGACAGCTCCTCCCTAGCTAGTCAATGACCTAGAAGGATGCTTATGAAAT 52 18482 

ATGACAGCTCCTCCCTAGCTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTA 55 18483 

AGCTCCTCCCTAGCTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAA 60 18488 

GCTCCTCCCTAGCTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAA 60 18489 

TCCCTAGCTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAA 55 18494 

CCCTAGCTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAA 55 18495 

GCTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTG 55 18500 

CTAGTCAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGT 55 18501 

CAATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAA 55 18506 

AATGACCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAAT 55 18507 

CCTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGG 55 18512 

CTAGAAGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGT 55 18513 

AGGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAA 55 18518 

GGATGCTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAG 55 18519 

CTTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATG 55 18524 

TTATGAAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGG 55 18525 

AAATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCT 55 18530 

AATGCTAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTT 55 18531 

TAAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTT 55 18536 

AAGTGGAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTTT 55 18537 

GAAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTTTTCTAA 55 18542 

AAAAAAAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTTTTCTAAAGAGAG 60 18543 

AAGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTTTTCTAAAGAGAG 55 18548 

AGTGTGTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTTTTCTAAAGAGAGA 55 18549 

GTTGCAATATGGGTCATAAGAAATGGTGTCTTTTCTTTTCTAAAGAGAGAATAGG 55 18554 
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CCAAAGCAGGAAGATCACTTGAGGCCAGGAGTTCGAGACCAACCTGGGCAA 51 18653 

GGCAACATAGTGAGACCTCTGTATCCATAAAAAATTTTTAAAAATTAGCCAGATG 55 18699 

TCACAGCTACTCTGAGACTGAGGTGGAAGGATCACTTGAACCCAAGGAATT 51 18773 

CTGGGTGACAGAGCAAGACCGTGTCTCAAAAAAAAGAGAAAGAAAAAACTATATA 55 18865 

CAGAGCAAGACCGTGTCTCAAAAAAAAGAGAAAGAAAAAACTATATATGTGTGTG 55 18873 

CACACACATACATATGTGTGTGTATATATATATAATTTATTTAATACTAAC 51 18965 

ACAAATGTGGAAATTAAAAAATAACATGGGCTGGTGGGGAATGTTAATGAG 51 19048 

GGCAGGGAGAACATGGGAACACTATGTACTTTCCACTCCATTTTGATGTAAACCT 55 19119 

GCAGGGAGAACATGGGAACACTATGTACTTTCCACTCCATTTTGATGTAAACCTA 55 19120 

GAGAACATGGGAACACTATGTACTTTCCACTCCATTTTGATGTAAACCTAAAACT 55 19125 

AGAACATGGGAACACTATGTACTTTCCACTCCATTTTGATGTAAACCTAAAACTG 55 19126 

ATGGGAACACTATGTACTTTCCACTCCATTTTGATGTAAACCTAAAACTGCTCTA 55 19131 

TGGGAACACTATGTACTTTCCACTCCATTTTGATGTAAACCTAAAACTGCTCTAA 55 19132 

ATGTAAACCTAAAACTGCTCTAATAAATACTAAGTTATTAAAAGCAACCGTGAGG 55 19164 

TGTAAACCTAAAACTGCTCTAATAAATACTAAGTTATTAAAAGCAACCGTGAGGC 55 19165 

ACCTAAAACTGCTCTAATAAATACTAAGTTATTAAAAGCAACCGTGAGGCC 51 19170 

CAGGTGCATCACTTGAGGTCAGGAGTTCCAGACCATCCTGGCCAACATAGT 51 19269 

ACCATCCTGGCCAACATAGTGAAACCCCATCTCTACAAAAAATACAAAAAT 51 19300 

ACGCCTGTAATCCCAGCTCCTCGGGAGGCTGAGGCAGGAGAATCGCTTGAA 51 19370 

GCACTCCAGCCTGGGTGACAGAGAGACTCCATTTCAAAACTAACTAGCTAAATAA 55 19462 

GGTGACAGAGAGACTCCATTTCAAAACTAACTAGCTAAATAAAGCAACCACAAAT 55 19475 

CCACTTGCTCTCCCTCAAGCTTTCCTTGACCACAGACATCAGCAAGTGACG 51 19562 

CTGGCAAAACTGGTCTTGGCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTA 55 19636 

TGGCAAAACTGGTCTTGGCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAA 55 19637 

AAACTGGTCTTGGCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAAGACAT 55 19642 

AACTGGTCTTGGCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAAGACATG 55 19643 

GTCTTGGCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCT 55 19648 

TCTTGGCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTC 55 19649 

GCTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTT 55 19654 

CTCTTTCACACTGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTC 55 19655 

TCACACTGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTC 55 19660 

CACACTGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCA 55 19661 

TGGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCA 55 19666 

GGAAGATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAG 55 19667 

ATCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAGCCAAA 55 19672 

TCATTGTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAGCCAAAC 55 19673 

GTGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAGCCAAACCT 52 19678 

TGTCTCTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAGCCAAACCTGA 53 19679 

CTTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAGCCAAACCTGACCT 51 19684 

TTCTTAAGACATGTGGCTCCATTTCACTTCATTCCAGCCAAACCTGACCTCT 52 19685 

AGACTCCAGTTACCCAGGACTCTGGGTTGTAAGTGACAGAAACAAAACTCA 51 19754 

GTTGTAAGTGACAGAAACAAAACTCAGGCAGCATAAGTGAAAATGGAAATGTGGC 55 19779 

TTGTAAGTGACAGAAACAAAACTCAGGCAGCATAAGTGAAAATGGAAATGTGGC 54 19780 

AGTGACAGAAACAAAACTCAGGCAGCATAAGTGAAAATGGAAATGTGGCGC 51 19785 

GATCACACAATGCATCAGGGCTCTGTCTCGTGTCTTTCTCATCAACTCTCT 51 19884 

AGTGTGCTAAATTGGCTAAATTAGGGCCAATTCTGTTAGTTTCAGCTGAAA 51 19968 

CCAATTCTGTTAGTTTCAGCTGAAAAGGGAGGTGTCTGATTGGTCCAGCTTA 52 19994 

CAATTCTGTTAGTTTCAGCTGAAAAGGGAGGTGTCTGATTGGTCCAGCTTAG 52 19995 

TGTTAGTTTCAGCTGAAAAGGGAGGTGTCTGATTGGTCCAGCTTAGGTCAT 51 20001 

TTAGTTTCAGCTGAAAAGGGAGGTGTCTGATTGGTCCAGCTTAGGTCATGT 51 20003 

TAGTTTCAGCTGAAAAGGGAGGTGTCTGATTGGTCCAGCTTAGGTCATGTC 51 20004 
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CACACCCATCTCTGGCCAGGGTGCTGTGATTGACAGCTCCTTCAGGACCAT 51 20103 

ATCTCTGGCCAGGGTGCTGTGATTGACAGCTCCTTCAGGACCATAGAGCAT 51 20110 

ACACGTGATTTCTGCTCTCCAGCCCTCCAGCTCCTTAGAATGTGGGACAGA 51 20209 

ACGTGATTTCTGCTCTCCAGCCCTCCAGCTCCTTAGAATGTGGGACAGAGA 51 20211 

GGAAGGAGGAGGGACTTTGGGCTCCAACAGACCTGGGTGTGAATCCAAGCG 51 20309 

AGGTCACTTTACCTCTCTAAGCCTTATTTTCGCTCCCAAACATGTCTCCCTA 52 20364 

GGTCACTTTACCTCTCTAAGCCTTATTTTCGCTCCCAAACATGTCTCCCTA 51 20365 

CTTTACCTCTCTAAGCCTTATTTTCGCTCCCAAACATGTCTCCCTACAGGAT 52 20370 

TTTACCTCTCTAAGCCTTATTTTCGCTCCCAAACATGTCTCCCTACAGGATG 52 20371 

CTTATTTTCGCTCCCAAACATGTCTCCCTACAGGATGGTGCCAAGGATTTAAGTT 55 20386 

TTATTTTCGCTCCCAAACATGTCTCCCTACAGGATGGTGCCAAGGATTTAAGTTA 55 20387 

TCCCAAACATGTCTCCCTACAGGATGGTGCCAAGGATTTAAGTTAGTCCTTAA 53 20397 

CCCAAACATGTCTCCCTACAGGATGGTGCCAAGGATTTAAGTTAGTCCTTAA 52 20398 

ACATGTCTCCCTACAGGATGGTGCCAAGGATTTAAGTTAGTCCTTAAGGGC 51 20403 

GGGATCGGGGCACTGCCTGTATCTCACGTGAGAAAAGTTTGGATCTCCACT 51 20498 

TCTCTAAACCTCAGTTTCTTCCCTTGCAAAAAATAGAGAAACATGCTATCTTAGT 55 20579 

CTCTAAACCTCAGTTTCTTCCCTTGCAAAAAATAGAGAAACATGCTATCTTAGTC 55 20580 

AACCTCAGTTTCTTCCCTTGCAAAAAATAGAGAAACATGCTATCTTAGTCTGTTT 55 20585 

ACCTCAGTTTCTTCCCTTGCAAAAAATAGAGAAACATGCTATCTTAGTCTGTTTT 55 20586 

AGTTTCTTCCCTTGCAAAAAATAGAGAAACATGCTATCTTAGTCTGTTTTCTTTC 55 20591 

GTTTCTTCCCTTGCAAAAAATAGAGAAACATGCTATCTTAGTCTGTTTTCTTTCT 55 20592 

TCTTTCTTTCTTTTTTTTTTTTTTGTTTTTTGTTTTTCTGAGATGGAGTCTCCCTCTGTC 60 20640 

TGGCACGATCTTGGCTCATAGCGACCTCTGCCTCCTGGGTTCAAGCAACTT 51 20718 

AACATGCCCTGCTAATTTTCGTATTTTTGTAGAGATGGGGTTTCACCATGT 51 20812 

CCCTGCTAATTTTCGTATTTTTGTAGAGATGGGGTTTCACCATGTTGGCCA 51 20818 

ATCCCAAAGTGCTGGGATTACAGGCCTGAGCCACTGTGCCTGGCCCTTAGT 51 20914 

CCCTTAGTTCATTTTCTGTTGCATATCACACAATACCTGAAACTGGGTAATTTAT 55 20957 

CCTTAGTTCATTTTCTGTTGCATATCACACAATACCTGAAACTGGGTAATTTATA 55 20958 

TTCATTTTCTGTTGCATATCACACAATACCTGAAACTGGGTAATTTATAAAGAAAGGTTA 60 20964 

TTGGTGAGGGCCTTCTTGCTGGTGGGGACTCAGTGCAGAGTCCCAAGGTGG 51 21058 

ATGGTGAGTGGGCTGAGTGTGTTTGTTCACATCTCTCTCCCTCTTCTCATA 51 21122 

GCCACACCCATGATAACCCATTAATCTATTACTCATTCTATCCGTTAATCCATGG 55 21184 

CCACACCCATGATAACCCATTAATCTATTACTCATTCTATCCGTTAATCCATGGG 55 21185 

CCCATGATAACCCATTAATCTATTACTCATTCTATCCGTTAATCCATGGGTCTCT 55 21190 

CCATGATAACCCATTAATCTATTACTCATTCTATCCGTTAATCCATGGGTCTCTC 55 21191 

ATAACCCATTAATCTATTACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGAC 55 21196 

TAACCCATTAATCTATTACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACC 55 21197 

CATTAATCTATTACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACCCAGTC 55 21202 

ATTAATCTATTACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACCCAGTCA 55 21203 

TCTATTACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACCCAGTCACCTCT 55 21208 

CTATTACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACCCAGTCACCTCTT 55 21209 

ACTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACCCAGTCACCTCTTAAA 53 21214 

CTCATTCTATCCGTTAATCCATGGGTCTCTCTTGACCCAGTCACCTCTTAAA 52 21215 

GATTCAGTTTCAACATGAGTTTTGGAGGGGACAAATATTCAAACCATAGCA 51 21297 

AATATTCAAACCATAGCACATGGCTACTACAGGGACAGTTATTCTGATGATGGCA 55 21330 

ATATTCAAACCATAGCACATGGCTACTACAGGGACAGTTATTCTGATGATGGCAG 55 21331 

AAACCATAGCACATGGCTACTACAGGGACAGTTATTCTGATGATGGCAGGTAACA 55 21337 

AACCATAGCACATGGCTACTACAGGGACAGTTATTCTGATGATGGCAGGTAA 52 21338 

TAGCACATGGCTACTACAGGGACAGTTATTCTGATGATGGCAGGTAACACG 51 21343 

TTCCTGCTGCCTGAGATGTCTTTCCTGCAGCTTCTGGGGGAAACTCCTTGC 51 21438 

CCCTGATTTCACATCTCCTATCATCCTCCTCACAATTCCTAGGCCTGATTA 51 21534 
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CATGTCTGAGTCCGTTTTTTTGTTTGTTTGGTTGGTTGTTTGGTTGGTTTTTTGT 55 21626 

AGTCCGTTTTTTTGTTTGTTTGGTTGGTTGTTTGGTTGGTTTTTTGTTTATCTGT 55 21634 

TGGAGTGCAGTGGCGCAACCTCGGCTCACTGCAACCTCTGCCTCCTGGGTT 51 21729 

GATTACAGGCTCCCGCCACCATACCTGGCTAATTTTTGCATTTTTAGTAGA 51 21817 

CACCATACCTGGCTAATTTTTGCATTTTTAGTAGAGATGGGGTTTCACTAT 51 21833 

TCCCAAAGTGCTGGAATTACGGGTATGAGCCAGCACCTATATCCTTTTTAT 51 21931 

GGGTATGAGCCAGCACCTATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTC 55 21951 

GGTATGAGCCAGCACCTATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCC 55 21952 

GAGCCAGCACCTATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCCTCT 53 21957 

AGCCAGCACCTATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCCTCTG 53 21958 

GCACCTATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCCTCTGCCTG 52 21963 

CACCTATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCCTCTGCCTGCTCT 55 21964 

ATATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCCTCTGCCTGCTCTGTG 53 21969 

TATCCTTTTTATCCTAACTGTGAATGGCTCAGATTCCTCTGCCTGCTCTGTG 52 21970 

TTTTTATCCTAACTGTGAATGGCTCAGATTCCTCTGCCTGCTCTGTGCCTG 51 21975 

CCCTCTAAGCTTTCTGGGGGTCACCCAACTCCAGCACAGGCCTCTGATGTT 51 22070 

CAACTCCAGCACAGGCCTCTGATGTTGGCTTTGCTGGCAACATGACACCTT 51 22095 

ATCTGGAAGCCCAGGTGGCTGATTTCTAAGAAACCAGTTGAGGGACAGGAA 51 22190 

AAAGGATGATTGGGACGGCTTTTACTTTCAGTTTTCTGGAGCTGGAGCAAA 51 22250 

AGTCACAGCCTCTTAGAGTCAAAAATAGCCACCACTTCGGGACATAGACCA 51 22342 

CCTCTTAGAGTCAAAAATAGCCACCACTTCGGGACATAGACCAGGCCTGGA 51 22350 

TGCAGTGAGCAGCTGTCACTGGGGGCTCCCAGGCAGGATACAGCATCTGAA 51 22449 

CTCCTGGTCCCTGGCTCATCCATTTGTCCTTTATTTATTTATTTGCTTATTTACT 55 22514 

TATTTATTTGCTTATTTACTGAGACATGATCTTGCTCTGTTGCCCAGGCTG 51 22549 

GTCAGTCAATCCTCCTGCCTCAGCCTCCCAAGTAGCTGGGACCACAGACAT 51 22644 

GCCTGGTTAATTTTTGTATTTTTTGTACTAATGAGAGACTCACTATGTTGCC 52 22705 

CTCAAGCCATCCTCCTGCCTCAGCCTCCCAAATTGTTGGGATGACAGGTGT 51 22780 

TGACAGGTGTGAGCCACTGCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTAT 60 22821 

GACAGGTGTGAGCCACTGCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATT 60 22822 

GTGTGAGCCACTGCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATT 55 22827 

TGTGAGCCACTGCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATTC 55 22828 

GCCACTGCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATTCATTCC 55 22833 

CCACTGCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATTCATTCCT 55 22834 

GCAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATTCATTCCTTCACT 55 22839 

CAACCAGCCTCACCATTTATTTTATACATGCCTTAGATTATTCATTCCTTCACTC 55 22840 

AGCCTCACCATTTATTTTATACATGCCTTAGATTATTCATTCCTTCACTCGCTCA 55 22845 

GCCTCACCATTTATTTTATACATGCCTTAGATTATTCATTCCTTCACTCGCTCAT 55 22846 

ACCATTTATTTTATACATGCCTTAGATTATTCATTCCTTCACTCGCTCATTCATT 55 22851 

CCATTTATTTTATACATGCCTTAGATTATTCATTCCTTCACTCGCTCATTCATTC 55 22852 

ACTCGCTCATTCATTCATCCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTC 52 22891 

CTCGCTCATTCATTCATCCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTC 51 22892 

TCATTCATTCATCCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTCCCTGTTTTC 55 22897 

CATTCATTCATCCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTCCCTGTTTTCT 55 22898 

ATTCATCCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTCCCTGTTTTCTCTTGT 55 22903 

TTCATCCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTCCCTGTTTTCTCTTGTC 55 22904 

CCATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTCCCTGTTTTCTCTTGTCTTGTT 55 22909 

CATGTCTCCTTTCTGTTGTCCTTAGGTTCTCTCCCTGTTTTCTCTTGTCTTGTTT 55 22910 

TGTTGTCCTTAGGTTCTCTCCCTGTTTTCTCTTGTCTTGTTTCCCTTCTCATTTT 55 22923 

TGTCCCTCCATCTGTGTGTGTTGCTCCTTCTCTCTCCATCCTTTCTGGGTG 51 23010 

TCTCTATCTCTCTGCCTCCTTTCCCCCAATATGCCTCTCTTACTTTCTTTT 51 23094 

CTTACTTTCTTTTCTTTGTTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACA 55 23132 
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TTACTTTCTTTTCTTTGTTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAA 55 23133 

TTCTTTTCTTTGTTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAATGTTT 55 23138 

TCTTTTCTTTGTTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAATGTTTT 55 23139 

TCTTTGTTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAATGTTTTTGTTA 55 23144 

CTTTGTTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAATGTTTTTGTTAT 55 23145 

TTCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAATGTTTTTGTTATTGTTG 55 23150 

TCAGCATTCCTCAAACTGCCTCGTTCACTTAAGACAATGTTTTTGTTATTGTTGT 55 23151 

CCCCAGGCTGGAGTGCAGTGGTGTGATCACAGCTCACTGTAGCCTTGACCT 51 23250 

TACAGATATGCACCACCAGGCCCAGCTAATTTTTGTATTTTTTGTAGAGAT 51 23348 

CCAGCTAATTTTTGTATTTTTTGTAGAGATGGGGTTTTGCCATGTTGCCTA 51 23369 

CCAAACTGCTGGGATTACAGGTGTCAGCTGCCATGCCCAAAAACAATTTTT 51 23468 

CCCTGAACATTAAAGCAATCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAAT 55 23545 

CCTGAACATTAAAGCAATCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATA 55 23546 

ACATTAAAGCAATCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATAACCAT 55 23551 

CATTAAAGCAATCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATAACCATC 55 23552 

AAGCAATCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATAACCATCACATC 55 23557 

AGCAATCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATAACCATCACATCT 55 23558 

TCTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATAACCATCACATCTAAGGT 55 23563 

CTAAATGTCTACTATAGTGTTGTCTCAGGGAATAATAACCATCACATCTAAGGTT 55 23564 

TGTCTACTATAGTGTTGTCTCAGGGAATAATAACCATCACATCTAAGGTTTTATG 55 23569 

GTCTACTATAGTGTTGTCTCAGGGAATAATAACCATCACATCTAAGGTTTTATGA 55 23570 

CTATAGTGTTGTCTCAGGGAATAATAACCATCACATCTAAGGTTTTATGAGATAC 55 23575 

TATAGTGTTGTCTCAGGGAATAATAACCATCACATCTAAGGTTTTATGAGATACA 55 23576 

TGTTGTCTCAGGGAATAATAACCATCACATCTAAGGTTTTATGAGATACATTTTT 55 23581 

GTTGTCTCAGGGAATAATAACCATCACATCTAAGGTTTTATGAGATACATTTTTC 55 23582 

CTCAGGGAATAATAACCATCACATCTAAGGTTTTATGAGATACATTTTTCCCTAA 55 23587 

TCAGGGAATAATAACCATCACATCTAAGGTTTTATGAGATACATTTTTCCCTAAT 55 23588 

GAATAATAACCATCACATCTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAA 60 23593 

AATAATAACCATCACATCTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAA 60 23594 

TAACCATCACATCTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAA 55 23599 

AACCATCACATCTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAAT 55 23600 

TCACATCTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAATCAACA 55 23605 

CACATCTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAATCAACAC 55 23606 

CTAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAATCAACACAACCA 55 23611 

TAAGGTTTTATGAGATACATTTTTCCCTAATACACACTGAAATCAACACAACCAT 55 23612 

TTTTATGAGATACATTTTTCCCTAATACACACTGAAATCAACACAACCATTAAGAGAATG 60 23617 

TTTATGAGATACATTTTTCCCTAATACACACTGAAATCAACACAACCATTAAGAG 55 23618 

GAGATACATTTTTCCCTAATACACACTGAAATCAACACAACCATTAAGAGAATGT 55 23623 

AGATACATTTTTCCCTAATACACACTGAAATCAACACAACCATTAAGAGAATGTT 55 23624 

CATTTTTCCCTAATACACACTGAAATCAACACAACCATTAAGAGAATGTTTGCAG 55 23629 

ATTTTTCCCTAATACACACTGAAATCAACACAACCATTAAGAGAATGTTTGCAGC 55 23630 

TCCCTAATACACACTGAAATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGT 55 23635 

CCCTAATACACACTGAAATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGTG 55 23636 

ATACACACTGAAATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGTGTGGTG 55 23641 

TACACACTGAAATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGTGTGGTGG 55 23642 

ACTGAAATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGTGTGGTGGCT 52 23647 

CTGAAATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGTGTGGTGGCT 51 23648 

ATCAACACAACCATTAAGAGAATGTTTGCAGCCAGGTGTGGTGGCTCACCA 51 23653 

CCAGGAGTTCGAGACCAGCCTGGGCAACATAGGAAGATTCTGTCTCTATTT 51 23752 

AACATAGGAAGATTCTGTCTCTATTTTTTTTTAAAGGGGGTGGGGGATGAA 51 23777 

AGTAGTTGGCTTCTCCACGTAGAACCCGGGAGTAGGAGACTCAGAATTGAA 51 23872 
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CTCCTGTGAGACTTTTTTGATCTTCAGCTACATTTTCAGCTTTGTGAGAAATCTT 55 23940 

TTTTCAGCTTTGTGAGAAATCTTATCATCAAACACAACGGCCAGCAATGTT 51 23972 

CGTGTTCGTTGGGAATCTCAACACTCTTGTGGTCAAGAAATCTGATGTGGA 51 24054 

GTGTTCGTTGGGAATCTCAACACTCTTGTGGTCAAGAAATCTGATGTGGAG 51 24055 

CGTTGGGAATCTCAACACTCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTT 55 24060 

GTTGGGAATCTCAACACTCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTT 55 24061 

GAATCTCAACACTCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAG 55 24066 

AATCTCAACACTCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGT 55 24067 

CAACACTCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGTATGGC 55 24072 

AACACTCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGTATGGCA 55 24073 

TCTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGTATGGCAAAATT 55 24078 

CTTGTGGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGTATGGCAAAATTG 55 24079 

GGTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGTATGGCAAAATTGTGGG 54 24084 

GTCAAGAAATCTGATGTGGAGGCAATCTTTTAGAAGTATGGCAAAATTGTGGG 53 24085 

CTGCGCTGTTCTTAAGGGCTTTGTTTTCATTCAGTATGTTAATGAGAGAAA 51 24138 

CAGGTTTTACATAGTAACCTGGCTGCAGAGCCAAAAGTGAACCGAGGAAAA 51 24235 

TCAGAAACAGAACACCCTTCTCCATTCCTCTACTCAGCTCCTCTTTTGACTT 52 24322 

CAGAAACAGAACACCCTTCTCCATTCCTCTACTCAGCTCCTCTTTTGACTT 51 24323 

AGAACACCCTTCTCCATTCCTCTACTCAGCTCCTCTTTTGACTTGGACTAT 51 24330 

AACACCCTTCTCCATTCCTCTACTCAGCTCCTCTTTTGACTTGGACTATGACTTT 55 24332 

CCCTTCTCCATTCCTCTACTCAGCTCCTCTTTTGACTTGGACTATGACTTT 51 24336 

CCTTCTCCATTCCTCTACTCAGCTCCTCTTTTGACTTGGACTATGACTTTCAA 53 24337 

CTCCTCCTATTGCTCGGGCTGTAGTGCCCTTGAAACATCAGCGTGTATCAG 51 24436 

GTGTATCAGGAAACACCTCACAAAGGGGCAAAAGTGGCTTCAATTCTAAGA 51 24478 

ATCTTCCAAGTCTGGAAAGTTGAAAGGAGATGACCTTCAGGCCATTAAGCA 51 24542 

CGGAAAAAATGGAAAAGAAACAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAA 55 24640 

AATGGAAAAGAAACAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAA 55 24647 

ATGGAAAAGAAACAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAG 55 24648 

AAAGAAACAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAGAGAAG 55 24653 

AAGAAACAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAGAGAAGC 55 24654 

ACAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAGAGAAGCAGAGC 55 24659 

CAGAGCAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAGAGAAGCAGAGCA 55 24660 

CAAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAGAGAAGCAGAGCAGCA 53 24665 

AAACAAGCAGTAGAGATGAAGAATGGTAAGTCAGAAGAGAAGCAGAGCAGCAGCT 55 24666 

ATGACTCTGCTGAGGAGAGGGACCTACTGGATGATGAGGATAATGAAGATT 51 24763 

TGGAGTTGATCAAGGATGATGAAAAAGAGGCTGAGGAAGGAGAGGATGACA 51 24828 

GGCTTAGAAATCTTCTCCCATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAA 55 24922 

GCTTAGAAATCTTCTCCCATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAAT 55 24923 

GAAATCTTCTCCCATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTC 55 24928 

AAATCTTCTCCCATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCA 55 24929 

TTCTCCCATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGA 55 24934 

TCTCCCATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGAC 55 24935 

CATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCT 55 24940 

ATTATTTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTC 55 24941 

TTCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTA 55 24946 

TCTTTACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAG 55 24947 

ACCTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGT 51 24952 

CTAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGTGT 51 24954 

TAGGTGCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGTGTCTTCA 55 24955 

GCTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGTGTCTTCAG 51 24960 

CTTGTCTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGTGTCTTCAGCACAT 55 24961 
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CTAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGTGTCTTCAGCACATG 51 24966 

TAAGATCAAATGTTTCACCAGACCCTCTCCTCTAGTGTCTTCAGCACATGCT 52 24967 

GTATTCATTAATTCATATTACCCTGCGCCTAGTCCCATTTTCACTTCCTTT 51 25047 

GCCTAGTCCCATTTTCACTTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTAC 55 25073 

CCTAGTCCCATTTTCACTTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACC 55 25074 

TCCCATTTTCACTTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACCCTGTA 55 25079 

CCCATTTTCACTTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACCCTGTAA 55 25080 

TTTCACTTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACCCTGTAATTTTT 55 25085 

TTCACTTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACCCTGTAATTTTTG 55 25086 

TTCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACCCTGTAATTTTTGCTTTT 55 25091 

TCCTTTGACACTCCTAGTAGTTTTGTTAAGTCTTACCCTGTAATTTTTGCTTTTA 55 25092 

TAATTTTGATATCTCTTTATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGC 60 25145 

AATTTTGATATCTCTTTATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCT 60 25146 

TGATATCTCTTTATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCT 55 25151 

GATATCTCTTTATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTT 55 25152 

CTCTTTATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAA 55 25157 

TCTTTATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAA 55 25158 

ATGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTG 60 25163 

TGACTTTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGT 60 25164 

TTAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGC 60 25169 

TAACAGTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTC 55 25170 

GTAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCA 55 25175 

TAAAAAGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAG 55 25176 

AGGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGT 55 25181 

GGATGTATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTA 55 25182 

TATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTT 55 25187 

ATGGTGTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTC 55 25188 

GTTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTC 55 25193 

TTATCAACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCA 55 25194 

AACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCAT 55 25199 

ACTGCTTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATA 55 25200 

TTCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAA 55 25205 

TCCAAAATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAG 55 25206 

AATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAG 55 25211 

ATAATATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGT 55 25212 

ATCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTG 55 25217 

TCTTGTCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGC 55 25218 

TCGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCC 55 25223 

CGTGCAGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCT 55 25224 

AGGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTG 55 25229 

GGGAGTACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGC 55 25230 

TACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGG 55 25235 

ACAGTTCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGC 55 25236 

TCTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCT 55 25241 

CTTTTCATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTC 55 25242 

CATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGA 55 25247 

ATTCATACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAG 55 25248 

TACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAG 55 25253 

ACGTAAGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGC 55 25254 

AGTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTC 55 25259 

GTTCAGTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCC 55 25260 
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GTAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAA 55 25265 

TAATTGCTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAG 55 25266 

CTTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAGCA 51 25272 

TTTCCTAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTT 55 25273 

TAACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTT 55 25278 

AACTGCAAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGA 51 25279 

AAAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTTCGAAGTA 55 25285 

AAGGCAATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTTCGAAGTAT 55 25286 

AATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTTCGAAGTATGTGTG 55 25291 

ATCTCATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTTCGAAGTATGTGTGT 55 25292 

ATTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTTCGAAGTATGTGTGTTACAC 55 25297 

TTGAGTTGAGCAGCTCCTGAAAGCAGCTTTGAGTTCGAAGTATGTGTGTTACA 53 25298 

CCCTACATTAGTGTGCTGTGTAACAATGCACAATGTAACAAATGTACAAACGTAA 55 25352 

CCTACATTAGTGTGCTGTGTAACAATGCACAATGTAACAAATGTACAAACGTAAC 55 25353 

ATTAGTGTGCTGTGTAACAATGCACAATGTAACAAATGTACAAACGTAACGATGT 55 25358 

TTAGTGTGCTGTGTAACAATGCACAATGTAACAAATGTACAAACGTAACGATGTA 55 25359 

GTGCTGTGTAACAATGCACAATGTAACAAATGTACAAACGTAACGATGTATTTTT 55 25364 

TGCTGTGTAACAATGCACAATGTAACAAATGTACAAACGTAACGATGTATTTTTG 55 25365 

TGTAACAATGCACAATGTAACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAG 60 25370 

GTAACAATGCACAATGTAACAAATGTACAAACGTAACGATGTATTTTTGTGAATG 55 25371 

AATGCACAATGTAACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAGT 55 25376 

ATGCACAATGTAACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAGTT 55 25377 

CAATGTAACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAGTTGGCAT 55 25382 

AATGTAACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATG 55 25383 

AACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAA 55 25388 

ACAAATGTACAAACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAAC 55 25389 

TGTACAAACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAACAATGA 55 25394 

GTACAAACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAA 55 25395 

AACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAACAATG 55 25400 

ACGTAACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAACAATGT 55 25401 

ACGATGTATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAACAATGTACAAA 55 25406 

CGATGTATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAACAATGTACAAAT 55 25407 

TATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAACAATGTACAAATGCAAA 55 25412 

ATTTTTGTGAATGAGAGTTGGCATGCATAACAATGAACAATGTACAAATGCAAAT 55 25413 

TGTGAATGAGAGTTGGCATGCATAACAATGAACAATGTACAAATGCAAATGTAAC 55 25418 

GTGAATGAGAGTTGGCATGCATAACAATGAACAATGTACAAATGCAAATGTAACA 55 25419 

TGAGAGTTGGCATGCATAACAATGAACAATGTACAAATGCAAATGTAACAATGTA 55 25424 

GAGAGTTGGCATGCATAACAATGAACAATGTACAAATGCAAATGTAACAATGTAT 55 25425 

TTGGCATGCATAACAATGAACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAAT 60 25430 

TGGCATGCATAACAATGAACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATG 60 25431 

TGCATAACAATGAACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGT 60 25436 

GCATAACAATGAACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTT 60 25437 

ACAATGAACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTTGGCAT 60 25442 

CAATGAACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTTGGCATG 60 25443 

AACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTTGGCATG 55 25448 

ACAATGTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTTGGCATGT 55 25449 

GTACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTTGGCATGTCAAAT 55 25454 

TACAAATGCAAATGTAACAATGTATTTTTGTGAATGAGAGTTGGCATGTCAAATG 55 25455 

ATGTAACAATGTATTTTTGTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGA 55 25466 

TGTAACAATGTATTTTTGTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAA 55 25467 

CAATGTATTTTTGTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATA 55 25472 
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AATGTATTTTTGTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAA 55 25473 

ATTTTTGTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGT 55 25478 

TTTTTGTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTG 55 25479 

GTGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATA 55 25484 

TGAATGAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAG 55 25485 

GAGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGA 55 25490 

AGAGTTGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAA 55 25491 

TGGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAAGATTT 55 25496 

GGCATGTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAAGATTTG 55 25497 

GTCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAAGATTTGTTTTCTAGGC 60 25502 

TCAAATGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAAGATTTGTTTTCTAGGC 59 25503 

TGTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAAGATTTGTTTTCTAGGC 54 25508 

GTAGCCTCTAGAAAAATAATTAGTGTTATAGTCTGAAGATTTGTTTTCTAGGC 53 25509 

AGAAAAATAATTAGTGTTATAGTCTGAAGATTTGTTTTCTAGGCCAGGCGC 51 25518 

CGGATCACAAGGTCAGGAGATCGAGACCATCCTGGCTAACACAGTGAAACC 51 25615 

ACCATCCTGGCTAACACAGTGAAACCCGTCTCTACTAAAAAATACAAAAAA 51 25640 

TTGTAGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATGGCGTGAACCCA 51 25726 

AGCCTGGGCAACAGAGCGAGACTCTGTCTCAAAAAAAAAAAAAAAAGATTT 51 25821 

TTTTGTGAACAGCCTGATATTTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTT 55 25900 

TTTGTGAACAGCCTGATATTTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTTA 55 25901 

GAACAGCCTGATATTTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTTATTAAA 55 25906 

AACAGCCTGATATTTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTTATTAAAC 55 25907 

CCTGATATTTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTTATTAAACCAGGA 55 25912 

CTGATATTTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTTATTAAACCAGGAA 55 25913 

TTGGGAACTTTTTTCCTCAAAACAAACAAGTCTTTATTAAACCAGGAATTTGGAG 55 25920 

ACACATAACGGGGCAGGACACCATACCTGCACTTAGGGAGGGGCTGGGTTA 51 26014 

CCTGGTTCCTCCTTTCCTCCATTGCATTTTTTTTTTTTTCTCTTTTTGAGATGGA 55 26086 

TTTTTTTTTTTCTCTTTTTGAGATGGAGTCTTGCTCTGACACCCAGGCTGGAGTG 55 26114 

CTCCTGGGTTCAAGTGATTCTCCTGCCTCAGCCTCCAGAGTAGATGGGATT 51 26203 

AGTAGATGGGATTACTGGCACACACCACCACACCTGGCTAATTTTTGTATTTTTA 55 26241 

GGGTTTCGCCATGTTGCCCAGGCTGGTCTCAAACTCCAGACCTAAAGTGAT 51 26305 

ATCGTGCCCCACCCCATTTACATCCTTGTCTCCATTGCTCCTTGGTTACTT 51 26402 

CCCATTATCTGCACTCGATGTGGGACTGGTATCTGACCTCTAGATACATTT 51 26455 

CCATTATCTGCACTCGATGTGGGACTGGTATCTGACCTCTAGATACATTTCTGTT 55 26456 

ATCTGCACTCGATGTGGGACTGGTATCTGACCTCTAGATACATTTCTGTTTTGTT 55 26461 

TCTGCACTCGATGTGGGACTGGTATCTGACCTCTAGATACATTTCTGTTTTGTTT 55 26462 

TTTGTTTTTTGTTTTCCTAGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCAC 55 26531 

TTGTTTTTTGTTTTCCTAGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACT 55 26532 

TTTTGTTTTCCTAGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATG 55 26537 

TTTGTTTTCCTAGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGA 55 26538 

TTTCCTAGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTC 55 26543 

TTCCTAGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTCA 55 26544 

AGAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTCATGCAT 55 26549 

GAGAACTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTCATGCATT 55 26550 

CTTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTCATGCATTTACAC 55 26555 

TTCCTTTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTCATGCATTTACACC 55 26556 

TTGTACCAGGCATGCTTCTAAGCACTTTATGATGTTCATGCATTTACACCC 51 26561 

CCCTTCACAGTCCTGGCAAATAGTGACAGTGATAATTCATGCTTAACAAATGGG 54 26611 

CCTTCACAGTCCTGGCAAATAGTGACAGTGATAATTCATGCTTAACAAATGGG 53 26612 

GGGAAACTGAGGCACAAAGTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTT 55 26663 

GGAAACTGAGGCACAAAGTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTA 55 26664 
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CTGAGGCACAAAGTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAG 55 26669 

TGAGGCACAAAGTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGG 55 26670 

CACAAAGTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAA 55 26675 

ACAAAGTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAAC 55 26676 

GTGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCT 55 26681 

TGGTTTAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTC 55 26682 

TAATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGA 55 26687 

AATCAGTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGAG 55 26688 

GTGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGAGAGGTC 55 26693 

TGATTAAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGAGAGGTCC 55 26694 

AAGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGAGAGGTCCCTGCC 55 26699 

AGTAAACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGAGAGGTCCCTGCC 54 26700 

ACTTGCTTATGTTACAGAGGTTAAACTCTCTCAAAGAGAGGTCCCTGCCCT 51 26705 

CTCACGTGGACTTTAGCAGAGGCAGCGGGACCCAGCAGAAAAAGTTAAGGA 51 26800 

GGGAGATGTTTGCTGAGTTGGGTTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAA 55 26862 

GGAGATGTTTGCTGAGTTGGGTTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAAA 55 26863 

TGTTTGCTGAGTTGGGTTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAAAAGAAA 55 26868 

GTTTGCTGAGTTGGGTTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAAAAGAAAG 55 26869 

CTGAGTTGGGTTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAAAAGAAAGCAAGG 55 26874 

TGAGTTGGGTTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAAAAGAAAGCAAGGG 55 26875 

TTTTGAAGGTTGAGTAGGAGTTTGTCAAGTGAAAAGAAAGCAAGGGAAACAGCAA 55 26884 

CATGAGAAATTGGGGTAAATGGGAGCAGACGAGGAATGTGACAGGAATGAG 51 26975 

AGCAGACGAGGAATGTGACAGGAATGAGGTGTGGTTGGAAATGTACATTGAA 52 26998 

GCAGACGAGGAATGTGACAGGAATGAGGTGTGGTTGGAAATGTACATTGAA 51 26999 

GAGGAATGTGACAGGAATGAGGTGTGGTTGGAAATGTACATTGAAGCCAGAT 52 27005 

AGGAATGTGACAGGAATGAGGTGTGGTTGGAAATGTACATTGAAGCCAGATG 52 27006 

GGGTCATATTTGAATATCTAGCAGTTGAGAGCTGCTGGAACACTGTGGAGT 51 27087 

GGTCATATTTGAATATCTAGCAGTTGAGAGCTGCTGGAACACTGTGGAGTCA 52 27088 

TATTTGAATATCTAGCAGTTGAGAGCTGCTGGAACACTGTGGAGTCACCTTGTTT 55 27093 

ATTTGAATATCTAGCAGTTGAGAGCTGCTGGAACACTGTGGAGTCACCTTGTTTG 55 27094 

AGTTGAGAGCTGCTGGAACACTGTGGAGTCACCTTGTTTGGTTCAAATACT 51 27109 

AGCTGCTGGAACACTGTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTA 51 27116 

CTGCTGGAACACTGTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTT 55 27118 

TGCTGGAACACTGTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTT 55 27119 

GAACACTGTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTA 55 27124 

AACACTGTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTAC 55 27125 

TGTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTACCTTGA 55 27130 

GTGGAGTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTACCTTGAA 55 27131 

GTCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTACCTTGAAATCAT 55 27136 

TCACCTTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTACCTTGAAATCATG 55 27137 

TTGTTTGGTTCAAATACTGCTTCTACTACTTTGACTACCTTGAAATCATGGACAA 55 27142 

TGTTTGGTTCAAATACTGCTTCTACTACTTTGACTACCTTGAAATCATGGACAAG 55 27143 

GGTTCAAATACTGCTTCTACTACTTTGACTACCTTGAAATCATGGACAAGAAACA 55 27148 

GTTCAAATACTGCTTCTACTACTTTGACTACCTTGAAATCATGGACAAGAAACAT 55 27149 

AATACTGCTTCTACTACTTTGACTACCTTGAAATCATGGACAAGAAACATAACCT 55 27154 

ATACTGCTTCTACTACTTTGACTACCTTGAAATCATGGACAAGAAACATAACCTC 55 27155 

GCTTCTACTACTTTGACTACCTTGAAATCATGGACAAGAAACATAACCTCTCCTG 55 27160 

CTTCTACTACTTTGACTACCTTGAAATCATGGACAAGAAACATAACCTCTCCTGG 55 27161 

ACTACTTTGACTACCTTGAAATCATGGACAAGAAACATAACCTCTCCTGGC 51 27166 

CAGTTTCCCTGTCTGTAAAATTAGACAATAATAATACCTAACTGGAATGTGCTAG 55 27219 

AGTTTCCCTGTCTGTAAAATTAGACAATAATAATACCTAACTGGAATGTGCTAGA 55 27220 
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CCCTGTCTGTAAAATTAGACAATAATAATACCTAACTGGAATGTGCTAGATAAGG 55 27225 

CCTGTCTGTAAAATTAGACAATAATAATACCTAACTGGAATGTGCTAGATAAGGG 55 27226 

CTGTAAAATTAGACAATAATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGC 55 27231 

TGTAAAATTAGACAATAATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCT 55 27232 

AATTAGACAATAATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAG 55 27237 

ATTAGACAATAATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGT 55 27238 

ACAATAATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTT 55 27243 

CAATAATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTT 55 27244 

ATAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTT 55 27249 

TAATACCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTC 55 27250 

CCTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTG 55 27255 

CTAACTGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGG 55 27256 

TGGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCT 55 27261 

GGAATGTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTA 55 27262 

GTGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTAAGTGT 55 27267 

TGCTAGATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTAAGTGTA 55 27268 

GATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTAAGTGTATAACT 55 27273 

ATAAGGGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTAAGTGTATAACTG 55 27274 

GGTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTAAGTGTATAACTGGG 52 27279 

GTGAGCTGATAGTAATTTTTATTTCCAGTGGGAGCTAAGTGTATAACTGGG 51 27280 

GGGTGTAAGGTGATCAAATTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAA 55 27330 

GGTGTAAGGTGATCAAATTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAAT 55 27331 

AAGGTGATCAAATTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTG 55 27336 

AGGTGATCAAATTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTGC 55 27337 

ATCAAATTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTGCAAAGG 55 27342 

TCAAATTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTGCAAAGGG 55 27343 

TTTGCAATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTGCAAAGGGAG 52 27348 

TTGCAATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTGCAAAGGGAG 51 27349 

ATTTGGGTAATCATACCCAATTCCCTCCTAATGCCTGCAAAGGGAGCTGGG 51 27354 

AGGGGAGCCTGCTTTAAGGCTTGAGTGTGCCTTCCTCCCCTGCCCCCACAC 51 27449 

TAGACCTGAGATAGTTTCACTTTGACCCAACTTCTGGCAACTGTGGCCTTT 51 27512 

AAGGCTGGCTACAAGAGGACTTGGCAAAGGTGAGACAAATGGCAGAAATAT 51 27571 

AGGCTGGCTACAAGAGGACTTGGCAAAGGTGAGACAAATGGCAGAAATATG 51 27572 

GGTCAGAGGCAGGGTCCCCTGACTTAGGATCCAGCCTGCCCTGGGAATATC 51 27671 

GGCTCCACAGTTTATTATCACTTTTTTATTTTTTATTTTTTTTTGAGACAGGGTCTCACT 60 27748 

TTTTATTTTTTATTTTTTTTTGAGACAGGGTCTCACTCTGTCACTCAGGCTGGAG 55 27771 

TTTCACCTTCAAGCGATTCTTGTGCCTCAGCCTCTGGAATAGCTAGGACTA 51 27863 

CTCTGGAATAGCTAGGACTACAGGTGAATGCCACCACACCCAGCTAATTTTTTTT 55 27894 

GTTTTCAACCATGTTGCCCAAGCTGGTCTCAAACTCCTGAGCTCAAGCAAT 51 27973 

GGATTACAGGCATAAGCCACCTCGCCGGGCCTATTATCACTTTCTTTTAAT 51 28052 

CCTATTATCACTTTCTTTTAATCCTTCACACGCTGTGAGCTCTGGGTGCCTAT 53 28081 

CTATTATCACTTTCTTTTAATCCTTCACACGCTGTGAGCTCTGGGTGCCTATG 53 28082 

ACTTTCTTTTAATCCTTCACACGCTGTGAGCTCTGGGTGCCTATGCCATTT 51 28090 

TTTCTTTTAATCCTTCACACGCTGTGAGCTCTGGGTGCCTATGCCATTTCA 51 28092 

TTCTTTTAATCCTTCACACGCTGTGAGCTCTGGGTGCCTATGCCATTTCAC 51 28093 

AACACACAGCTGGCAGTGTTTCTCCAGGCATGGGATGAGTGCCCTGGAGGG 51 28192 

TCTCTGGGTGGGGGTTTTAGGTGAAACATGGACATTTTTATAAAACATCGA 51 28243 

CCCTCCTCCTCTGTGAAACCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCT 55 28297 

CCTCCTCCTCTGTGAAACCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTG 55 28298 

TCCTCTGTGAAACCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAA 55 28303 

CCTCTGTGAAACCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAG 55 28304 
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GTGAAACCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAA 55 28309 

TGAAACCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAA 55 28310 

CCATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAA 55 28315 

CATGATTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAG 55 28316 

TTTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCA 55 28321 

TTCATATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCAT 55 28322 

ATTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGG 55 28327 

TTTTCATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGT 55 28328 

ATCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTAT 55 28333 

TCCTCTTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATT 55 28334 

TTGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTC 55 28339 

TGTAGTCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCA 55 28340 

TCTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAAC 55 28345 

CTTTCTGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACA 55 28346 

TGCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACACCTCT 55 28351 

GCTTAAGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACACCTCTC 55 28352 

AGTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACACCTCTCCAATG 55 28357 

GTCAAAAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACACCTCTCCAATGC 55 28358 

AAAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACACCTCTCCAATGCTTGCT 55 28363 

AAGAAAGTCTCATATTGGTGCTATTGTGTCATAAACACCTCTCCAATGCTTGCTA 55 28364 

AGTCTCATATTGGTGCTATTGTGTCATAAACACCTCTCCAATGCTTGCTAATACT 55 28369 

GTCTCATATTGGTGCTATTGTGTCATAAACACCTCTCCAATGCTTGCTAATACTC 55 28370 

ATATTGGTGCTATTGTGTCATAAACACCTCTCCAATGCTTGCTAATACTCCC 52 28375 

TATTGGTGCTATTGTGTCATAAACACCTCTCCAATGCTTGCTAATACTCCC 51 28376 

TCTCCAATGCTTGCTAATACTCCCCCTTCTCCTTCTCCTTTTTTTTTTTTT 51 28403 

AATGGCACGATCGTGGCTCACTGCAACCTCTCCCTCCCAGGTTCAAGCAAT 51 28501 

ATTACAGGTACCTGCCATCATGCCGGGCTAATTTTTGTATTTTTGTAGAAA 51 28582 

ATGCCGGGCTAATTTTTGTATTTTTGTAGAAATGGGGTTTCACCATGTTGG 51 28601 

TGATCCACCCACCTCAGCCTCCCAAAGTGCTGGGATTACAGGAGTGAACCA 51 28682 

TCTTTCTTTCTTTCTTTTTCTTTTTTTTTTTTTTTTTGAGACAGAGTCTCGCTCTGTCTC 60 28777 

TTCTTTCTTTTTCTTTTTTTTTTTTTTTTTGAGACAGAGTCTCGCTCTGTCTCCC 55 28784 

CTCCACCTCCAAGGTTCAAGTGATTATTCTCCGGCCTCAGCCTCCCAAGTA 51 28879 

CACCATGCCCAGCTAATTTTTGTATTTTTAGTAGAGACAGAGTTTCACCAT 51 28951 

TAGTAGAGACAGAGTTTCACCATGTTGGCCAGGCTCGTCTCAAACTCCTGA 51 28979 

GATTACAGGCGCAAGCCACTGTGCCCGGCCTCCTTCTTTCTTTTTCTGTCT 51 29070 

TGTCTCTAAACCAAACATGGAGCAGACCTTTTGCTCAGCACACAGCAGTAT 51 29116 

TCTCTAAACCAAACATGGAGCAGACCTTTTGCTCAGCACACAGCAGTATCTA 52 29118 

CTCTAAACCAAACATGGAGCAGACCTTTTGCTCAGCACACAGCAGTATCTA 51 29119 

CAAACATGGAGCAGACCTTTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTT 60 29127 

AAACATGGAGCAGACCTTTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACA 55 29128 

TGGAGCAGACCTTTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTTT 55 29133 

GGAGCAGACCTTTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTTTT 55 29134 

AGACCTTTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATT 55 29139 

GACCTTTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTT 55 29140 

TTTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTTCATTT 55 29145 

TTGCTCAGCACACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTTCATTTC 55 29146 

CAGCACACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTTCATTTCATTGC 55 29151 

AGCACACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTTCATTTCATTGCT 55 29152 

ACAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTTCATTTCATTGCTTAAGG 55 29157 

CAGCAGTATCTAGCTAGAACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGG 55 29158 

GTATCTAGCTAGAACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGGTTACC 55 29163 
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TATCTAGCTAGAACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGGTTACCT 55 29164 

AGCTAGAACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGGTTACCTCTTTG 55 29169 

GCTAGAACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGGTTACCTCTTTGT 55 29170 

AACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGGTTACCTCTTTGTTGCG 54 29175 

ACTTACAATTTTTGGATTTCATTTCATTGCTTAAGGGTTACCTCTTTGTTGCG 53 29176 

GGGTGATTCTACCTTCCATCTATGGTAATAAAACATTTCCCTTGAAATAAAATTA 55 29228 

GGTGATTCTACCTTCCATCTATGGTAATAAAACATTTCCCTTGAAATAAAATTAACTTAA 60 29229 

ATAACAGAACAGCTGGGGACTTGGACAGATCTGGCAAAAAAAAAAAAAAAA 51 29328 

AAAAAAAAAAAATACAAGTGAAGCTCCAGTGACTGGTGTGACAGCCTCAGCTTAG 55 29369 

AAAAAAAAAAATACAAGTGAAGCTCCAGTGACTGGTGTGACAGCCTCAGCTTAGA 55 29370 

AAAAAATACAAGTGAAGCTCCAGTGACTGGTGTGACAGCCTCAGCTTAGAGATGA 55 29375 

AAAAATACAAGTGAAGCTCCAGTGACTGGTGTGACAGCCTCAGCTTAGAGATGAA 55 29376 

CAGTGACTGGTGTGACAGCCTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAAATTA 60 29395 

AGTGACTGGTGTGACAGCCTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAA 55 29396 

CTGGTGTGACAGCCTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAAATTAG 55 29401 

TGGTGTGACAGCCTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAAATTAGG 55 29402 

TGACAGCCTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAAATTAGGCTGCC 55 29407 

GACAGCCTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAAATTAGGCTGC 53 29408 

CTCAGCTTAGAGATGAAAATGAAGGCATGGCTATAAAATTAGGCTGCCCGA 51 29414 

TGACCCAAGCCCGTTATTTAACCCTGTGCCCCAGTTTCCTCATCTGCAAAA 51 29513 

CTCATCTGCAAAATGAAGGTAGTAATAGTCATACCTGATTCATACAGTTCTTGTG 55 29551 

TCATCTGCAAAATGAAGGTAGTAATAGTCATACCTGATTCATACAGTTCTTGTGA 55 29552 

TGCAAAATGAAGGTAGTAATAGTCATACCTGATTCATACAGTTCTTGTGAGGATT 55 29557 

GCAAAATGAAGGTAGTAATAGTCATACCTGATTCATACAGTTCTTGTGAGGATTA 55 29558 

ATGAAGGTAGTAATAGTCATACCTGATTCATACAGTTCTTGTGAGGATTAATTGG 55 29563 

TGAAGGTAGTAATAGTCATACCTGATTCATACAGTTCTTGTGAGGATTAATTGGG 55 29564 

GTAGTAATAGTCATACCTGATTCATACAGTTCTTGTGAGGATTAATTGGGATACT 55 29569 

TAGTAATAGTCATACCTGATTCATACAGTTCTTGTGAGGATTAATTGGGATACTA 55 29570 

ATAGTCATACCTGATTCATACAGTTCTTGTGAGGATTAATTGGGATACTACGCAT 55 29575 

TAGTCATACCTGATTCATACAGTTCTTGTGAGGATTAATTGGGATACTACGCATG 55 29576 

ATACCTGATTCATACAGTTCTTGTGAGGATTAATTGGGATACTACGCATGAATTA 55 29581 

TACCTGATTCATACAGTTCTTGTGAGGATTAATTGGGATACTACGCATGAATTAC 55 29582 

GATTCATACAGTTCTTGTGAGGATTAATTGGGATACTACGCATGAATTACTTAGA 55 29587 

ATTCATACAGTTCTTGTGAGGATTAATTGGGATACTACGCATGAATTACTTAGAA 55 29588 

TACAGTTCTTGTGAGGATTAATTGGGATACTACGCATGAATTACTTAGAATCATG 55 29593 

ACAGTTCTTGTGAGGATTAATTGGGATACTACGCATGAATTACTTAGAATCATGC 55 29594 

TCTTGTGAGGATTAATTGGGATACTACGCATGAATTACTTAGAATCATGCCTAGC 55 29599 

CTTGTGAGGATTAATTGGGATACTACGCATGAATTACTTAGAATCATGCCTAGCG 55 29600 

GAGGATTAATTGGGATACTACGCATGAATTACTTAGAATCATGCCTAGCGTCTAG 55 29605 

AGGATTAATTGGGATACTACGCATGAATTACTTAGAATCATGCCTAGCGTCTAGC 55 29606 

TAATTGGGATACTACGCATGAATTACTTAGAATCATGCCTAGCGTCTAGCGACAT 55 29611 

AATTGGGATACTACGCATGAATTACTTAGAATCATGCCTAGCGTCTAGCGACATG 55 29612 

GGATACTACGCATGAATTACTTAGAATCATGCCTAGCGTCTAGCGACATGG 51 29617 

GATACTACGCATGAATTACTTAGAATCATGCCTAGCGTCTAGCGACATGGGT 52 29618 

TACGCATGAATTACTTAGAATCATGCCTAGCGTCTAGCGACATGGGTGAGC 51 29623 

ACCAGGTGGGTCTGACTTCATGGCTGTGCTGATTCAAATCCTCTGCACAGC 51 29718 

TGACTTCATGGCTGTGCTGATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAA 60 29730 

GACTTCATGGCTGTGCTGATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAAT 60 29731 

CATGGCTGTGCTGATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAAT 55 29736 

ATGGCTGTGCTGATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAATT 55 29737 

TGTGCTGATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAATTATTAT 55 29742 
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GTGCTGATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAATTATTATT 55 29743 

ATTCAAATCCTCTGCACAGCTGCTATGACGCAAAATAATAATTATTATTATAGTTCTGTC 60 29749 

TTTGGAAGGACAAGGTGGGAGAATCACTGAGGCTGGGATTTCGAGACCAGC 51 29843 

GGCAACATAGCAGGACCACCGTCTGCAGTAAAAAAATAAAAAATAGCCAGGTGTG 55 29897 

GTAGGAGGATTGCCTGAGCCCAGGATTTTGAGGCTGCAGTGAGCTGTGATT 51 29992 

TTGCATTCAGCCTGGGCGACAGTGAGACTGTTTTTCGCTTGTTTTTTTGTT 51 30049 

TTTTTGTTTTGAGGCGGAGTCTTGCTCTGTCACCCAGGCTGGAGTGCAGCA 51 30092 

CTCACTGCAACCTCCGTCTCCCAGGTTTAAGCGAGTCTCCTGCCTCAGCAT 51 30155 

CACGCCCGGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATGTT 51 30238 

TGTATTTTTAGTAGAGACGGGGTTTCACCATGTTGGCCAGGCTGGTGACGA 51 30255 

GATTACAGGCGTGAGCCACCGCGCCTAGTCAATGAGACGGTGTTTCAAACA 51 30354 

TAGTCAATGAGACGGTGTTTCAAACAACAACAACAAACAAACAAACAGCAGCAAT 55 30379 

GGCACACATCACGTATTAAGCACTTTTCAGGCATCCTCTGATTGAACTTCAC 52 30471 

GCACACATCACGTATTAAGCACTTTTCAGGCATCCTCTGATTGAACTTCACCCAT 55 30472 

CATCACGTATTAAGCACTTTTCAGGCATCCTCTGATTGAACTTCACCCATGAGGT 55 30477 

ATCACGTATTAAGCACTTTTCAGGCATCCTCTGATTGAACTTCACCCATGAGGTG 55 30478 

GTATTAAGCACTTTTCAGGCATCCTCTGATTGAACTTCACCCATGAGGTGG 51 30483 

TATTAAGCACTTTTCAGGCATCCTCTGATTGAACTTCACCCATGAGGTGGGTAGT 55 30484 

ACTTTTCAGGCATCCTCTGATTGAACTTCACCCATGAGGTGGGTAGTTCTTAA 53 30492 

CTTTTCAGGCATCCTCTGATTGAACTTCACCCATGAGGTGGGTAGTTCTTAA 52 30493 

GCATCCTCTGATTGAACTTCACCCATGAGGTGGGTAGTTCTTAACCTCATTT 52 30501 

CATCCTCTGATTGAACTTCACCCATGAGGTGGGTAGTTCTTAACCTCATTTC 52 30502 

TCTGATTGAACTTCACCCATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTA 53 30507 

CTGATTGAACTTCACCCATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTA 52 30508 

TGAACTTCACCCATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAAGA 55 30513 

GAACTTCACCCATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAA 52 30514 

ACCCATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTT 51 30521 

CCATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAA 52 30523 

CATGAGGTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGA 53 30524 

GGTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAA 53 30529 

GTGGGTAGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGT 55 30530 

TAGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATG 55 30535 

AGTTCTTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATGT 55 30536 

TTAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATGTGAGGT 55 30541 

TAACCTCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATGTGAGGTT 55 30542 

TCATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATGTGAGGTTGGGTA 55 30547 

CATTTCCAGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATGTGAGGTTGG 51 30548 

AGGTAGGAAAAGAGGTTCAAGACCTAAGGTCTATGTGAGGTTGGGTAGGCA 51 30555 

CTCCGACGACTACAGGGCGTGGGAGAGGGCTCGCTATTGTGGCCTTGACCT 51 30648 

GACTACAGGGCGTGGGAGAGGGCTCGCTATTGTGGCCTTGACCTGGCATGC 51 30655 

CCTGAGATCCCGGCAGGCAGGACGTACCACGAGAACTGGGAACCACGTGAA 51 30748 

TCCCGGCAGGCAGGACGTACCACGAGAACTGGGAACCACGTGAAGGCCAGA 51 30755 

AGGGAAGCCGAGTGTGGCCGAGCCGAGCCAAGTCAAGCCGAGCGTGGCCGA 51 30852 

AAGCCGAGTGTGGCCGAGCCGAGCCAAGTCAAGCCGAGCGTGGCCGAGCCA 51 30856 

TGACGTCACTGGCGCGGCGCGTGGTGGCCTCTCGAGAGTGCAGGCGCCGTG 51 30952 

GTGGGGCGTCAGCTGGACAAAAGCCGACCCGACTTCATTTGTCTGCCTCGA 51 31000 

GCTGGTAGACAGCACTCCTGATGCACGGGACGAGGGAGCGGCACGAGCAAA 51 31062 

ACGAGCAAAGGCCCTGAAACAGGAGGGAGCGCGGTGAGTGCCTTGCCCAGA 51 31104 

GCCGTCGTGGGACTTGGGCCTTCTGTGCGCTGCGGGGAGCCGTGCAGGGCT 51 31162 

GGAAGGAGATGGGGGAGGTTGTACTGGGGCCATACAGTCATTGTAGAACCT 51 31249 

GGAGGTTGTACTGGGGCCATACAGTCATTGTAGAACCTGTTCCCCCCGAGG 51 31262 
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GACAATTTGAGCGCCCACCTGAGCACCGTTGTCCCTGTGCGAATGTGCTTT 51 31350 

CTGTGCGAATGTGCTTTGGTGAAAACTGTGCCTCCTTCTCTAGAGGAAATTAGAT 55 31384 

TGTGCGAATGTGCTTTGGTGAAAACTGTGCCTCCTTCTCTAGAGGAAATTAGATA 55 31385 

GAATGTGCTTTGGTGAAAACTGTGCCTCCTTCTCTAGAGGAAATTAGATACCC 53 31390 

AATGTGCTTTGGTGAAAACTGTGCCTCCTTCTCTAGAGGAAATTAGATACCC 52 31391 

GCTTTGGTGAAAACTGTGCCTCCTTCTCTAGAGGAAATTAGATACCCCCTA 51 31396 

TAGCCCTGGGGAGGCTCCGAGTGATGGCAGTGGGAGGCCAGGTGAGAGGTA 51 31492 

AGGTGAGAGGTACAAAGCTGGCATCCAGGTGGAACTGGCCACACCCACCAT 51 31531 

TTCCCTTGCCGTTGGTCTGATTGGCTGGAGCCAAAGGGCCTGGCCGAGAAT 51 31614 

CGAGAATGAACCGCTCCCTTGTAAATATACACCATGAGGCAGGAAGCCGAA 51 31658 

AGGCCAGATCAGGTTACCTCCACGTTCCCCATCAATCTTGAAATCCACACT 51 31756 

AGATCAGGTTACCTCCACGTTCCCCATCAATCTTGAAATCCACACTTTCCA 51 31761 

TCCCGCTTCTTCACCCCTCCCACTCTGCCAGCCTTCTTGAACGGGCCGAAC 51 31856 

TTTGCACTCGCTCTTCCCTCTGCCTGGACTGCTCATCTCATCTCCTGGCTT 51 31926 

TGCCTTTCTGTCATTCCAGGCACAATAATTTCAGTGTCACCTCCTGACCTTTCTA 55 31988 

GCCTTTCTGTCATTCCAGGCACAATAATTTCAGTGTCACCTCCTGACCTTTCTAA 55 31989 

TCTGTCATTCCAGGCACAATAATTTCAGTGTCACCTCCTGACCTTTCTAAAAGAG 55 31994 

CTGTCATTCCAGGCACAATAATTTCAGTGTCACCTCCTGACCTTTCTAAAAGAGC 55 31995 

ATTCCAGGCACAATAATTTCAGTGTCACCTCCTGACCTTTCTAAAAGAGCC 51 32000 

CAACCACCCTGTCGAGTTTTCATCTGACCACTGTCACTATGTACTTGGAAT 51 32063 

AACCACCCTGTCGAGTTTTCATCTGACCACTGTCACTATGTACTTGGAATGTT 53 32064 

CCCTGTCGAGTTTTCATCTGACCACTGTCACTATGTACTTGGAATGTTCCTTTTC 55 32069 

CCTGTCGAGTTTTCATCTGACCACTGTCACTATGTACTTGGAATGTTCCTTTTCC 55 32070 

CGAGTTTTCATCTGACCACTGTCACTATGTACTTGGAATGTTCCTTTTCCTTTAT 55 32075 

GAGTTTTCATCTGACCACTGTCACTATGTACTTGGAATGTTCCTTTTCCTTTATT 55 32076 

TTCATCTGACCACTGTCACTATGTACTTGGAATGTTCCTTTTCCTTTATTTCATG 55 32081 

TCATCTGACCACTGTCACTATGTACTTGGAATGTTCCTTTTCCTTTATTTCATGT 55 32082 

TGACCACTGTCACTATGTACTTGGAATGTTCCTTTTCCTTTATTTCATGTTTGGT 55 32087 

TTCAGACCCCTCTATTTTGTTCATTCCTGTATCCTTTCGGCTTAGATTAAT 51 32185 

CAGACCCCTCTATTTTGTTCATTCCTGTATCCTTTCGGCTTAGATTAATGC 51 32187 

CTGAGGTGAGAGGATCACTTGAGCCCAGGAGTTGGAGACTGGCCTAGACAA 51 32286 

CCCATCTTGGCAAAAATAAATTAGCCAGACATGGTGGTGCATGCCTGTAGT 51 32348 

AGGATCGCTTGAGTCCAGCAGGTCAAGGCTACAGGAGCTGTGATCACACCA 51 32426 

CACTCCAGCCTGGGTAACAGAGTGAGACCCTATCTCTTAAAAAAAAAAAAAAAAA 55 32480 

AAGAAAAAGAGGAGGAAAAGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCAGT 55 32548 

AGAAAAAGAGGAGGAAAAGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCA 52 32549 

AGGAGGAAAAGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAA 60 32557 

GAGGAAAAGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATAT 55 32559 

AGGAAAAGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATT 55 32560 

AAGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCT 55 32565 

AGGATAATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTC 55 32566 

AATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTA 55 32571 

ATGCCTGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTAT 55 32572 

TGTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTATCATTA 55 32577 

GTAACGTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTATCATTAT 55 32578 

GTAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTATCATTATTGGCA 55 32583 

TAGGAGGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTATCATTATTGGCAC 55 32584 

GGTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTATCATTATTGGCACCG 52 32589 

GTGCTCAGTCAGTGTTTGCTATATTAACCTCAACTATCATTATTGGCACCG 51 32590 

AGTCAGTGTTTGCTATATTAACCTCAACTATCATTATTGGCACCGCATCAT 51 32596 

AAGCACTTTCTACCTATTATGTCATAGAAGAGGCTCAGTTCGCCGCTTCCT 51 32690 
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GCTTCCTGGGATAATGACAGTACCTACTCATAAGGTTGGGAGGATCAAGTA 51 32734 

CTTCCTGGGATAATGACAGTACCTACTCATAAGGTTGGGAGGATCAAGTAG 51 32735 

TGGGATAATGACAGTACCTACTCATAAGGTTGGGAGGATCAAGTAGGCTGA 51 32740 

TACTCATAAGGTTGGGAGGATCAAGTAGGCTGAGGCCTAGGAATATGCATT 51 32758 

ACTATTTAAGCAACCCATCCTGCGCTGGGCACAGTGATTCCTGCCTGTAAT 51 32845 

TTTGAGACCAGCCTGGGCAACATAGCGAGGCCCCCTCTCTACCAAAAACAA 51 32944 

CCTCTCTACCAAAAACAAGAAAATTAGATGGGTGTGGTGGCTCACACCTGTA 52 32977 

ATTGCTTGAACCCAGGAGTTTGATTCTGCAGTGACCTGTGATCTCGCCACT 51 33065 

AAAAAAAAGAAGAAGAAACCTGTCTTGTTGTTTAGAGTGGGATGGATTTGGTCCA 55 33156 

AAAAAAAGAAGAAGAAACCTGTCTTGTTGTTTAGAGTGGGATGGATTTGGTCCAA 55 33157 

AAGAAGAAGAAACCTGTCTTGTTGTTTAGAGTGGGATGGATTTGGTCCAAGTCCT 55 33162 

AGAAGAAGAAACCTGTCTTGTTGTTTAGAGTGGGATGGATTTGGTCCAAGTCCTG 55 33163 

AAGAAACCTGTCTTGTTGTTTAGAGTGGGATGGATTTGGTCCAAGTCCTGG 51 33168 

TCTTGTTGTTTAGAGTGGGATGGATTTGGTCCAAGTCCTGGCCATCACTTA 51 33178 

AGCCTCCATTTCCTCATCTGGAAAACGGGGGCCAGAGTTTTCAGCTCAAGG 51 33268 

CCCACACCCACACACAGTCCTTGTCATTCCAAAGAGTGCCTCCTTTCCCAT 51 33347 

AGGACACCTCCACTGCACCTGGGCCCCCAACTCAGTCTCTTGCACACACAA 51 33440 

CAGTCTCTTGCACACACAAACCCTCCTCTCACTTTTCATTCTTGTAAATTGACGT 55 33472 

AGTCTCTTGCACACACAAACCCTCCTCTCACTTTTCATTCTTGTAAATTGACGTC 55 33473 

CTTGCACACACAAACCCTCCTCTCACTTTTCATTCTTGTAAATTGACGTCAGC 53 33478 

TTGCACACACAAACCCTCCTCTCACTTTTCATTCTTGTAAATTGACGTCAGCG 53 33479 

AAACCCTCCTCTCACTTTTCATTCTTGTAAATTGACGTCAGCGCTGCTGAA 51 33489 

AAGCCACATGGCGCTGGTGCGCGCGCACACACACAAACACACACACACACA 51 33587 

ACACACAAACACACACACACACACACACACACACACAGCCTTTTCCCCCTT 51 33615 

AGCTCCCAGGGCTTTAGGTCACTGTACCTATGTTAGTATGGATTTAAGTGA 51 33709 

GGCTTTAGGTCACTGTACCTATGTTAGTATGGATTTAAGTGACTCATAAAGGGAG 55 33718 

GCTTTAGGTCACTGTACCTATGTTAGTATGGATTTAAGTGACTCATAAAGGGAGG 55 33719 

AGGTCACTGTACCTATGTTAGTATGGATTTAAGTGACTCATAAAGGGAGGAAGGG 55 33724 

GGTCACTGTACCTATGTTAGTATGGATTTAAGTGACTCATAAAGGGAGGAAGGG 54 33725 

CTGTACCTATGTTAGTATGGATTTAAGTGACTCATAAAGGGAGGAAGGGGC 51 33730 

TGCTTCAAGTTCTGCAAGGGGAATGGGTTTGGATACCCAACACTTGCGTAA 51 33828 

GGGAATGGGTTTGGATACCCAACACTTGCGTAAGGAAAATACGATTTTCATACTT 55 33846 

GGAATGGGTTTGGATACCCAACACTTGCGTAAGGAAAATACGATTTTCATACTTT 55 33847 

GGGTTTGGATACCCAACACTTGCGTAAGGAAAATACGATTTTCATACTTTTTTCA 55 33852 

GGTTTGGATACCCAACACTTGCGTAAGGAAAATACGATTTTCATACTTTTTTCAA 55 33853 

GGATACCCAACACTTGCGTAAGGAAAATACGATTTTCATACTTTTTTCAAAGGAG 55 33858 

GATACCCAACACTTGCGTAAGGAAAATACGATTTTCATACTTTTTTCAAAGGAGG 55 33859 

CCAACACTTGCGTAAGGAAAATACGATTTTCATACTTTTTTCAAAGGAGGAAAAA 55 33864 

CAACACTTGCGTAAGGAAAATACGATTTTCATACTTTTTTCAAAGGAGGAAAAAA 55 33865 

CAAAGGAGGAAAAAAAACTGTAACATATTGCAAGCTACCTGCTAGCTGACCC 52 33905 

AAAGGAGGAAAAAAAACTGTAACATATTGCAAGCTACCTGCTAGCTGACCC 51 33906 

ATGTTCACAGTCCCTACATCGGAAGGCTGGGTGTGAGTTCAATGTTTTACA 51 33998 

TGGGAGCAGTTCCTGCACAGACAATGCTACATAGAAATATGAGCAGCTGCTATTA 55 34065 

GGGAGCAGTTCCTGCACAGACAATGCTACATAGAAATATGAGCAGCTGCTATTAT 55 34066 

CAGTTCCTGCACAGACAATGCTACATAGAAATATGAGCAGCTGCTATTATTACTG 55 34071 

AGTTCCTGCACAGACAATGCTACATAGAAATATGAGCAGCTGCTATTATTACTGC 55 34072 

CTGCACAGACAATGCTACATAGAAATATGAGCAGCTGCTATTATTACTGCAGCG 54 34077 

TGCACAGACAATGCTACATAGAAATATGAGCAGCTGCTATTATTACTGCAGCG 53 34078 

AGACAATGCTACATAGAAATATGAGCAGCTGCTATTATTACTGCAGCGGTT 51 34083 

TGAGTGGGTTTGCAAAACCTGGCTCCACCCCTTGTTGTGGTCCTGCTTTGC 51 34178 

AGCACAGCCACTGAGTGGTCACTAAGGGTCTGTGAGTATACTAGTATTACAA 52 34266 
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GCACAGCCACTGAGTGGTCACTAAGGGTCTGTGAGTATACTAGTATTACAA 51 34267 

GCCACTGAGTGGTCACTAAGGGTCTGTGAGTATACTAGTATTACAACCAGAT 52 34272 

CCACTGAGTGGTCACTAAGGGTCTGTGAGTATACTAGTATTACAACCAGATC 52 34273 

CCACAGCAGGCAACAGACAGGAAAGAACAAGGACAGGACTTAATTAATCCA 51 34368 

ACAGACAGGAAAGAACAAGGACAGGACTTAATTAATCCACAGCAGAGAAGAAAGG 55 34380 

CAGACAGGAAAGAACAAGGACAGGACTTAATTAATCCACAGCAGAGAAGAAAGGG 55 34381 

AGAAAAGAAAAGAAAAGAAAAGAAAAAGCAAGATTTTTGGAGATAGAGACAAGACATCAC 60 34465 

TTGGAGATAGAGACAAGACATCACCTCCTTCCCTCCCACTTCACCTTATTAA 52 34501 

TGGAGATAGAGACAAGACATCACCTCCTTCCCTCCCACTTCACCTTATTAA 51 34502 

ATAGAGACAAGACATCACCTCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAA 55 34507 

TAGAGACAAGACATCACCTCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAAT 55 34508 

ACAAGACATCACCTCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAATTG 52 34513 

CAAGACATCACCTCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAATTG 51 34514 

CATCACCTCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAATTGCCAAA 51 34519 

ATCACCTCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAATTGCCAAAG 51 34520 

TCCTTCCCTCCCACTTCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCT 51 34526 

CTTCCCTCCCACTTCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCTGA 51 34528 

TTCCCTCCCACTTCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAAT 60 34529 

TCCCACTTCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAAT 55 34534 

CCCACTTCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAATC 55 34535 

TTCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAATCTCTTC 55 34540 

TCACCTTATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAATCTCTTCT 55 34541 

TTATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAATCTCTTCTGGC 53 34546 

TATTAAGGGATGAAATTGCCAAAGCTCTCTGAGATCCTAAATCTCTTCTGGC 52 34547 

GGCTGCTCTGACTCTCTGACCATCAAGTTAATTTTATGTTGTACTTTCAAGTCTG 55 34644 

GCTGCTCTGACTCTCTGACCATCAAGTTAATTTTATGTTGTACTTTCAAGTCTGA 55 34645 

TCTGACTCTCTGACCATCAAGTTAATTTTATGTTGTACTTTCAAGTCTGAAAAGT 55 34650 

CTGACTCTCTGACCATCAAGTTAATTTTATGTTGTACTTTCAAGTCTGAAAAGTA 55 34651 

TCTCTGACCATCAAGTTAATTTTATGTTGTACTTTCAAGTCTGAAAAGTATTATTAAGCA 60 34656 

CTCTGACCATCAAGTTAATTTTATGTTGTACTTTCAAGTCTGAAAAGTATTATTAAGCAT 60 34657 

TGTTGTACTTTCAAGTCTGAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTC 60 34680 

GTTGTACTTTCAAGTCTGAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCC 60 34681 

ACTTTCAAGTCTGAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGC 60 34686 

CTTTCAAGTCTGAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGCT 60 34687 

AAGTCTGAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGCT 55 34692 

AGTCTGAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGCTG 55 34693 

GAAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGCTGAAGAG 55 34698 

AAAAGTATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGCTGAAGAGG 55 34699 

TATTATTAAGCATTAGAACACTATTATATGTGTCTCCAAGGCTGAAGAGGG 51 34704 

GCCACTCTATCTTCTAAAGATGAAGTATGACGTGTCCACCAGGCTGCTTAA 51 34754 

CCACTCTATCTTCTAAAGATGAAGTATGACGTGTCCACCAGGCTGCTTAAC 51 34755 

CTATCTTCTAAAGATGAAGTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCT 55 34760 

TATCTTCTAAAGATGAAGTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTG 55 34761 

TCTAAAGATGAAGTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAAT 55 34766 

CTAAAGATGAAGTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATG 55 34767 

GATGAAGTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCA 55 34772 

ATGAAGTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAG 55 34773 

GTATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAGTT 52 34778 

TATGACGTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAGTTCA 53 34779 

GTGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAGTTCACCAT 51 34785 

TGTCCACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTT 55 34786 
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ACCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTA 55 34791 

CCAGGCTGCTTAACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTAC 55 34792 

CTGCTTAACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTACAACCC 55 34797 

TGCTTAACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTACAACCCT 55 34798 

AACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGT 55 34803 

ACCCTAAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGTT 55 34804 

AAATCTGAAAATGACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGTTACCAC 55 34809 

AATCTGAAAATGACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGTTACCACC 55 34810 

GAAAATGACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGTTACCACCATG 53 34815 

AAAATGACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGTTACCACCATGG 53 34816 

ACTCAGTTCACCATGTGTTGAGTACAACCCTCAAGTTACCACCATGGCCCA 51 34822 

GTCCTGGACACTTTCTGGTGCTGTGGGCCAGCCCCACAAACGTCCTGGAGC 51 34916 

TCCTGAAAACATCCACCTCCTCTATGATGCGCAGAAAGTTGCCCTTAGAAA 51 34986 

GCAGAAAGTTGCCCTTAGAAAGGTGGAGGCCCAGGGAGGCAAGGGGAATTG 51 35016 

CACACAGTCTCCTTCTGGCTCCAAGTTGTGTGTTCACCAAAAAGTACACAA 51 35104 

ACACAGTCTCCTTCTGGCTCCAAGTTGTGTGTTCACCAAAAAGTACACAAGA 52 35105 

GTCTCCTTCTGGCTCCAAGTTGTGTGTTCACCAAAAAGTACACAAGACAGA 51 35110 

TCTCCTTCTGGCTCCAAGTTGTGTGTTCACCAAAAAGTACACAAGACAGAG 51 35111 

CTCCAAGTTGTGTGTTCACCAAAAAGTACACAAGACAGAGCAGGGTGAGAA 51 35122 

TCCAAGTTGTGTGTTCACCAAAAAGTACACAAGACAGAGCAGGGTGAGAAGAA 53 35123 

GTTGTGTGTTCACCAAAAAGTACACAAGACAGAGCAGGGTGAGAAGAAGGAA 52 35128 

TTGTGTGTTCACCAAAAAGTACACAAGACAGAGCAGGGTGAGAAGAAGGAAGCTA 55 35129 

TGTTCACCAAAAAGTACACAAGACAGAGCAGGGTGAGAAGAAGGAAGCTAGA 52 35134 

GTTCACCAAAAAGTACACAAGACAGAGCAGGGTGAGAAGAAGGAAGCTAGA 51 35135 

TGTATCCCCCATCTCATCTCAACTGAGTATCCCTTGATGCTGGTTCAGAAT 51 35194 

CCTTCCTGGAAGCTGTTGTGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTAT 53 35290 

CTTCCTGGAAGCTGTTGTGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCA 55 35291 

TGGAAGCTGTTGTGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCA 55 35296 

GGAAGCTGTTGTGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAA 55 35297 

CTGTTGTGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGA 55 35302 

TGTTGTGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGAT 55 35303 

TGGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTA 55 35308 

GGTCATAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAG 55 35309 

TAGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGAC 55 35314 

AGAACCAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGACA 55 35315 

CAAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGACAGCCAA 55 35320 

AAAGAAGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGACAGCCAAA 55 35321 

AGTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGACAGCCAAAAAAAG 55 35326 

GTTTCCTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGACAGCCAAAAAAAGG 55 35327 

CTCTCTGTTATCCATTTCAAGCAGATGTTTAGTGGACAGCCAAAAAAAGGC 51 35332 

CCACAGGCAGATTTACTCAGTTTTCCCTTCTGTAGAATGGAAATAAGAGCC 51 35409 

CCGTGCCTCACAGGGTTGTGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGC 55 35459 

CGTGCCTCACAGGGTTGTGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCA 55 35460 

CTCACAGGGTTGTGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCAAAGCA 55 35465 

TCACAGGGTTGTGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCAAAGCAC 55 35466 

GGGTTGTGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCAAAGCACAGAAT 55 35471 

GGTTGTGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCAAAGCACAGAATT 55 35472 

TGCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCAAAGCACAGAATTAGGG 54 35477 

GCCTCTCTTTATAGGATTAAGTAAATTTAAGTATGCAAAGCACAGAATTAGGG 53 35478 

TATAGGATTAAGTAAATTTAAGTATGCAAAGCACAGAATTAGGGCTGGCAC 51 35487 

CCAAAACTAGACCAACCGTTTCTCTCCCTGGAGAGTTGTGGGTGGAACCGT 51 35582 
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TAGACCAACCGTTTCTCTCCCTGGAGAGTTGTGGGTGGAACCGTGAGGGAT 51 35589 

TCAGCCTTAGGACCCTCTCCCCTGGACCTGTTCAGAACCAAGTTAAACTTT 51 35686 

TTCAGAACCAAGTTAAACTTTTGGCCAAAGCACACTCGCTAGAAAACTTAT 51 35716 

ACCTAAACTGACTTTAAAAAATATAAAATAGGATTCTGCACAGCAGAAAAATAAAGCCAG 60 35805 

CCCTGGTTTGTGCAAAGATACTGGGTATATGTAAACATGAAGAGGTAGGAGGT 53 35880 

CCTGGTTTGTGCAAAGATACTGGGTATATGTAAACATGAAGAGGTAGGAGGTG 53 35881 

TTTGTGCAAAGATACTGGGTATATGTAAACATGAAGAGGTAGGAGGTGCGAGTTC 55 35886 

TTGTGCAAAGATACTGGGTATATGTAAACATGAAGAGGTAGGAGGTGCGAGTTCA 55 35887 

CAAAGATACTGGGTATATGTAAACATGAAGAGGTAGGAGGTGCGAGTTCAGGT 53 35892 

AAAGATACTGGGTATATGTAAACATGAAGAGGTAGGAGGTGCGAGTTCAGGTCCT 55 35893 

TACTGGGTATATGTAAACATGAAGAGGTAGGAGGTGCGAGTTCAGGTCCTG 51 35898 

AGGGAGCACCAGGAGGGGGAGGACCCCCTCAAGAGGTGAGAAGGGGTCTGC 51 35993 

TACACCCATCCGCTCCCTCCAACCCAGGCCGGGGAGGGTACCCACATGGTT 51 36083 

TACCCACATGGTTCCAGGCAAGTAATAACAAAATAACACGGCATCCCAGTT 51 36121 

GTCAAATCTGGAAGGGGAAGGAGCTCAGGTAGTCGCGGAGGACGGGGTTGA 51 36200 

AGCTCAGGTAGTCGCGGAGGACGGGGTTGAGGGGGATGCGAGCCAGGTTCT 51 36221 

GGCACAGCTCCTGCAGCGGCCGCACGCGGCGCTGGCGCAGCGGGGCCCCCA 51 36302 

ACGTAGTGCTCCAGCAGCTCGAAGAGGCAGTCGAAGCTCTCGCGGCTGCCA 51 36373 

GATGCTCGTGGGTCCCGAGGCCATCTTCACGCTAAGGGCGAAAAAGCAGTT 51 36459 

CCGAGGCCATCTTCACGCTAAGGGCGAAAAAGCAGTTCCGCTGGCGGCTGT 51 36473 

AGCCGCTCGTGCGCCCCGTGCACGCTCAGGGGCCCCCAGTAGAATCCGCAG 51 36559 

GCGTGATGCGCCGGTAATCGGCGTGCGAACGGAATGTGCGGAAGTGCGTGT 51 36632 

GCGGGGGCCGCGGGCGAGGAGGAGGAAGAGGAGGAAGGTTCTGGCCGCCGT 51 36727 

TGTGGAGACTGCATTGTCGGCTGCCACCTGGTTGTGTGCTACCATCCTACA 51 36792 

GTGCTACCATCCTACAGAAGGGGCCAGCCGGAGGGGTGGGCCATAGCGTCC 51 36827 

GGAGAGACAAAGAGGTGAGCTGGGGCGCTGCGGGGCCGGGCAGGTGTGCGC 51 36892 

TAGGGGGCGAGCACGGAGCACCAAGTCCGCGCGGATCCGTTCAGCCTCAGT 51 36988 

CGCGGATCCGTTCAGCCTCAGTGGACACAGCTAGAAAATGGGCTCTGTACT 51 37017 

GAGTCCGGCCTCCGGGCAGCACCGAGAGGGGGGCGTGGAGAGCAGCCGGTT 51 37109 

CTCCGGGCAGCACCGAGAGGGGGGCGTGGAGAGCAGCCGGTTCTGGCTCCA 51 37118 

CAGGCTGGGATCCGCGCCTGGTCTGGGCGATTTGGGCTAGGGCCGGAGAAA 51 37214 

ATCCGCGCCTGGTCTGGGCGATTTGGGCTAGGGCCGGAGAAAGGCTGTGCT 51 37223 

CGAGGGTCAGGGGCATCGCGGCCGCGACCCCATTCTGCAGCCCCCGAGGCT 51 37315 

CGACCCCATTCTGCAGCCCCCGAGGCTCGCCCGACTCCTGGCTGCCCTGGA 51 37339 

CCTCGCCCAGGGCCCGGCTCACCTGGCGGCGGGGCGCGGGACGCCGCGGGC 51 37415 

ATGCTCCGGGGCCAGGAGCCGTGCAGCTGCCACGGCCGCAGCTCGCTCTGT 51 37510 

ACGGCCGCAGCTCGCTCTGTTCGGCGCCCGCCCCTGCGCCAGTCTTTTAAA 51 37541 

TGCCGGCCCCGCCCCCAGCTCCACTTTTGGTTTCTCTTTCCGCGGTGGCGT 51 37636 

CAGCTCCACTTTTGGTTTCTCTTTCCGCGGTGGCGTCCGGCGAGGACCGCT 51 37651 

CTCTGCCCGCCTGTTCGCACCTGCCCCAGCACCCGCCTCTCGAGGGGCTCT 51 37743 

TTCGGACTTGGCGACCCCGATTTTGCCCCGCTACCTCGGGTTCCACTTTCT 51 37836 

TTGGCGACCCCGATTTTGCCCCGCTACCTCGGGTTCCACTTTCTGCCGCCA 51 37843 

GCTGTCTCCACACCCGCCGGGGGCAGAGCCCTGTCCTCTCCTCCCCTGCAG 51 37936 

TGTCCTCTCCTCCCCTGCAGCCAGATCCCCCTAGGAGGCCACAGAAGGTGT 51 37967 

CACCCGTAGACCCCCTCCTAGCCCCTGCTCCACCCGCCGTCGACGCCCTCA 51 38039 

TCTCTGGTCTTGGCTCGGGCTTCCCGGGAAGCGGCGGCCTGACCACAGGCT 51 38130 

TTGGCTCGGGCTTCCCGGGAAGCGGCGGCCTGACCACAGGCTTCAGAGGAA 51 38139 

GAAACTGGGCGGGGCCGGGCAAGGTCCCTGGTGGCCTCGACTGCCCTCCCT 51 38232 

GGAAGAAACTGAGGCTGGGGAGGGGCTGGGATTTGCAATGGCTTGCAGATT 51 38304 

AGGTGCAGCTGGACGACATCAAATTGGAGCCCAGTGAAAAAATGGTGCATT 51 38403 

ACGACATCAAATTGGAGCCCAGTGAAAAAATGGTGCATTCTCAGACGTGAT 51 38415 
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TTCCTCATAGATTTCCCCCTCCTACTGCTCCGTCAGGCATCTGCCCTTCAA 51 38510 

CGGTCGGTGGTCGGGGCTGTAATTTGCACACGTGTTTGTGATTTAGTGATT 51 38607 

GGCTGTAATTTGCACACGTGTTTGTGATTTAGTGATTCCGATTGTCGTGCGA 52 38621 

GCTGTAATTTGCACACGTGTTTGTGATTTAGTGATTCCGATTGTCGTGCGAG 52 38622 

AATTTGCACACGTGTTTGTGATTTAGTGATTCCGATTGTCGTGCGAGGCCA 51 38627 

TGTGAGGAGCCCCAGCATCACAAGGGGCCACATAAAAACCTGGCTAGGCTG 51 38722 

CAGCATCACAAGGGGCCACATAAAAACCTGGCTAGGCTGGGCACTTGGTTA 51 38734 

TCTCAGACGGCTTCTCTCCTGGAAGCCCTGGTGCCCAGTCCCTTCCCGCCT 51 38824 

ATACCTCTTTCCCCAGGCAGAGCCTAGGTCCTTATTAACCTCCTGAACACA 51 38888 

TGGCCCAGAATCAGCCCAGCTTAGCACCCCATCAGTGCCCTGAATCTGCAT 51 38944 

GGCTGGTGGTGGTCATTGGTGTAGCCTCCTAGGTTGTGCGTGTGTGTGCGT 51 39003 

TGCACCAGAGGTCAGGTGTGTGATCATTCGAGAGATGTCCACTGAACATCT 51 39095 

GAGGGTGATGGAATACAAGGAGACCCAGTTCCAAATCTGCACCTTTCTATT 51 39166 

AGGGTGATGGAATACAAGGAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGT 55 39167 

GATGGAATACAAGGAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCT 55 39172 

ATGGAATACAAGGAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTT 55 39173 

ATACAAGGAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCA 55 39178 

TACAAGGAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCAT 55 39179 

GGAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAAT 55 39184 

GAGACCCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATT 55 39185 

CCAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCT 55 39190 

CAGTTCCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTC 55 39191 

CCAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGC 55 39196 

CAAATCTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCC 55 39197 

CTGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCCATGGT 55 39202 

TGCACCTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCCATGGTT 55 39203 

CTTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCCATGGTTTCTTT 55 39208 

TTTCTATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCCATGGTTTCTTTA 55 39209 

ATTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCCATGGTTTCTTTATCTGT 55 39214 

TTCTTGTGACCTTGAGCATGTAATTAACCTCTCTGCCATGGTTTCTTTATCTGTG 55 39215 

CTTGAGCATGTAATTAACCTCTCTGCCATGGTTTCTTTATCTGTGAAATGGG 52 39225 

CCTATAATCCCAGCACTTGGAAGGCCAAGACAGGAGGATTGCTTGAGCCCA 51 39316 

AGCCTGGGCAACAAAGTGAGACCCCCTCTCTACAAAAAAAAAAAAAAAAAA 51 39380 

AAAAAAAAATAGTACAAAAATCAGCCAGTCGTAGTGGATTGCACCTGCAGTCCCA 55 39429 

AAAAAAAATAGTACAAAAATCAGCCAGTCGTAGTGGATTGCACCTGCAGTCCCAG 55 39430 

AAATAGTACAAAAATCAGCCAGTCGTAGTGGATTGCACCTGCAGTCCCAGC 51 39435 

CAAGGCTGCAGTGAGCCACGATTGTGTCACTGCACTCCAGCCGGGGCAACA 51 39530 

GGCAACAGACTAAGACCCTGTCTCAAAAAAAAATAAATAAATAGTACCTCCATCC 55 39574 

GGGTTGTATGGGAATTAAATGAGTGATTATGGGTCAGGTGCTTAAAACAGCC 52 39631 

GGTTGTATGGGAATTAAATGAGTGATTATGGGTCAGGTGCTTAAAACAGCC 51 39632 

CCGTAGTGTCTAATAAGCAGTCGGTAGATGTTTGTTGTTCATCTGAGGGTG 51 39682 

CGTAGTGTCTAATAAGCAGTCGGTAGATGTTTGTTGTTCATCTGAGGGTGC 51 39683 

TGTCTAATAAGCAGTCGGTAGATGTTTGTTGTTCATCTGAGGGTGCCTGTG 51 39688 

CCCTGTGTCCATTTTTTTAAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCT 51 39781 

CCTGTGTCCATTTTTTTAAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCTG 51 39782 

GTCCATTTTTTTAAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCTGGAGTGTAGT 55 39787 

TCCATTTTTTTAAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCTGGAGTGTAGTG 55 39788 

TTTTTTAAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCTGGAGTGTAGTGATAGG 55 39793 

TTTTTAAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCTGGAGTGTAGTGATAGGA 55 39794 

AAAGAGATGGAGTGTAGCTCTGTTGCTCAGGCTGGAGTGTAGTGATAGGAT 51 39799 

CCCATCTCAGCCTCCTGAGTAGCTGAGACTACAGGCACATGCCACCACACC 51 39894 
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AGACTACAGGCACATGCCACCACACCCGGCTAATTTTTTAAATTTTTTGTA 51 39919 

TTTAGTGACCCTCCTGCCCTGGCTTCCCAAAGCACTGCCTTATATCTATGT 51 40018 

TTCCCAAAGCACTGCCTTATATCTATGTTTGAAGCCCTAGTCCAGGGACCA 51 40041 

GCAGGAAAGCTTCTAAAGGTACACTCAGCACACGTGGGTTCTCCTCACTGC 51 40118 

TTCTCCTCACTGCCACCAGTGACAGACAGCTTTGGTTTCATTTTCTGAAGT 51 40156 

TGACAGACAGCTTTGGTTTCATTTTCTGAAGTCCTGTGTTCAAAATGAAACCAAA 55 40175 

TCTGCTGGTTGACAAGCATCCACCTTGTGGGCTGTTCTGCTGGAGGGCTGG 51 40256 

TTCTGCTGGAGGGCTGGGCACCAGGCTCACAGGAAGCCAGGCAGTGCGAAA 51 40290 

CAGACCTGCTGCATGACCTTGGGCAAGTGACCTGTCCTCTTGGGACCTGAT 51 40389 

AACTGCAAAGTGATCTCTGGACATCTCGTACCTCACAGAGCAGCCAGACAT 51 40447 

GCAAAATGCCAGGCATGGAGTCGGTGCTTGGCACAATGACCTCTTGTCACA 51 40510 

CTATATCCACAGCTTACTAAACCACAGCCACAGCCAGATGTGTGGAAACATT 52 40578 

TATATCCACAGCTTACTAAACCACAGCCACAGCCAGATGTGTGGAAACATTCT 53 40579 

CTTACTAAACCACAGCCACAGCCAGATGTGTGGAAACATTCTCCTCCCTAT 51 40590 

ATCTGGGGGAAGTCAAGATCCTGGTGGCTTATGGCACTTAGCTTTTCAGTT 51 40684 

GGGAAGTCAAGATCCTGGTGGCTTATGGCACTTAGCTTTTCAGTTTCTCTTT 52 40690 

GGAAGTCAAGATCCTGGTGGCTTATGGCACTTAGCTTTTCAGTTTCTCTTTC 52 40691 

AAGATCCTGGTGGCTTATGGCACTTAGCTTTTCAGTTTCTCTTTCCGGCTT 51 40698 

GTAATCGTGAAACTAGCCTCTGCCCCGGAATTCCTCAGCCCTGCTTTTCCT 51 40791 

AAACTAGCCTCTGCCCCGGAATTCCTCAGCCCTGCTTTTCCTCTAACCCAT 51 40800 

GAGCAGTGGGGCTCACAGTGTGGATTCTGCTGACCGCTGGTCTGAATTTAA 51 40895 

CTTCTTAGCTTTTCTGTGCCTCAGTTTCCATATTTGCAAGATGGGATAATAACAT 55 40981 

TGCCTCAGTTTCCATATTTGCAAGATGGGATAATAACATATCTATTTCACTTCTT 55 40997 

GCCTCAGTTTCCATATTTGCAAGATGGGATAATAACATATCTATTTCACTTCTTC 55 40998 

GTTTCCATATTTGCAAGATGGGATAATAACATATCTATTTCACTTCTTCAGTATTTATTC 60 41004 

TTCCATATTTGCAAGATGGGATAATAACATATCTATTTCACTTCTTCAGTATTTATTCAG 60 41006 

TCCATATTTGCAAGATGGGATAATAACATATCTATTTCACTTCTTCAGTATTTATTCAGC 60 41007 

ATTTGCAAGATGGGATAATAACATATCTATTTCACTTCTTCAGTATTTATTCAGCAGATA 60 41012 

TTTGCAAGATGGGATAATAACATATCTATTTCACTTCTTCAGTATTTATTCAGCAGATAT 60 41013 

AGATGGGATAATAACATATCTATTTCACTTCTTCAGTATTTATTCAGCAGATATTTACTG 60 41019 

ACATATCTATTTCACTTCTTCAGTATTTATTCAGCAGATATTTACTGAGTTCTTACTGTG 60 41032 

TAGGGGAGTCAGTGAATTCACACCATCAGTGCAGACCATACTGGGTGCTAT 51 41130 

TGAATTCACACCATCAGTGCAGACCATACTGGGTGCTATGTGGGAAAGAAA 51 41142 

AATTCACACCATCAGTGCAGACCATACTGGGTGCTATGTGGGAAAGAAACA 51 41144 

TGACTGGGTGTTTGTAAGGTGAGATAAGGAAGTTAGGGAAAGCCTCTTGGA 51 41207 

TGTTTGTAAGGTGAGATAAGGAAGTTAGGGAAAGCCTCTTGGAGGTGGTGACATT 55 41215 

GTTTGTAAGGTGAGATAAGGAAGTTAGGGAAAGCCTCTTGGAGGTGGTGACATTA 55 41216 

TAAGGTGAGATAAGGAAGTTAGGGAAAGCCTCTTGGAGGTGGTGACATTAG 51 41221 

AAGTTAGGGAAAGCCTCTTGGAGGTGGTGACATTAGCACTGACGTCTTTCTAAAA 55 41236 

TTAGGGAAAGCCTCTTGGAGGTGGTGACATTAGCACTGACGTCTTTCTAAAA 52 41239 

TAGGGAAAGCCTCTTGGAGGTGGTGACATTAGCACTGACGTCTTTCTAAAA 51 41240 

CTCTTGGAGGTGGTGACATTAGCACTGACGTCTTTCTAAAAGTGGGATGAA 51 41250 

TCTTGGAGGTGGTGACATTAGCACTGACGTCTTTCTAAAAGTGGGATGAAGA 52 41251 

AGGTGGTGACATTAGCACTGACGTCTTTCTAAAAGTGGGATGAAGACCCCA 51 41257 

TTGAAGATAGGAAAGGAGAGTTGGTATAGCGAGCCAGGGGGTGGTGTAGGG 51 41351 

ATAGGAAAGGAGAGTTGGTATAGCGAGCCAGGGGGTGGTGTAGGGGTGAGG 51 41357 

GGCTGTGGCAGGGCTTTGGATTTTGCCCTGAGTGCATGGACCAGCCATCCA 51 41452 

AAGCGACAGCATAGGACTGAGTGTGGAAAGAACCTTCTAGCTGCTGACCTT 51 41508 

CCTTGGGACACTTTCCCATGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGAT 55 41600 

CTTGGGACACTTTCCCATGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATC 55 41601 

GACACTTTCCCATGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATG 55 41606 
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ACACTTTCCCATGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGA 55 41607 

TTCCCATGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGA 55 41612 

TCCCATGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAG 55 41613 

TGGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAA 55 41618 

GGTCCTGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAAC 55 41619 

TGTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAACTCAGG 55 41624 

GTGAATTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAACTCAGGG 55 41625 

TTGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAACTCAGGGAACTG 55 41630 

TGGAAATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAACTCAGGGAACT 53 41631 

ATTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAACTCAGGGAACTGGT 51 41636 

TTATGTGTTTCCCTTGATCAGATGAGGAGAGCACAACTCAGGGAACTGGTG 51 41637 

GCCTGAAGTCCTCTGTCGGGAGAGGTTGCTTTGATGTTTGGAGTAGATCCT 51 41736 

TTGCTTTGATGTTTGGAGTAGATCCTTTCTGCTCCCACCACAGGAACGATT 51 41761 

TTTGATGTTTGGAGTAGATCCTTTCTGCTCCCACCACAGGAACGATTGTGT 51 41765 

TTGATGTTTGGAGTAGATCCTTTCTGCTCCCACCACAGGAACGATTGTGTG 51 41766 

GAGAAGGTGTGAGAGGCCAGGGAACGATGGCATGAGCCAGTGGCTGACTCC 51 41865 

CACAGGTGAAGAAAGGAGAGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTA 52 41961 

ACAGGTGAAGAAAGGAGAGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCA 55 41962 

TGAAGAAAGGAGAGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTG 53 41967 

GAAGAAAGGAGAGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTG 52 41968 

AAGGAGAGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTT 52 41973 

AGGAGAGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTT 51 41974 

AGGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCA 55 41979 

GGTGAAGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAG 52 41980 

AGTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAG 55 41985 

GTCAGCTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGA 55 41986 

CTGTTACTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTT 55 41991 

TGTTACTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTT 55 41992 

CTTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTA 55 41997 

TTGAAGTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAA 55 41998 

GTAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCT 55 42003 

TAGTCAGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCTG 55 42004 

AGTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCTGCAAAA 55 42009 

GTAGTCACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCTGCAAAAT 55 42010 

CACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCTGCAAAATAGGAG 55 42015 

ACTGGCTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCTGCAAAATAGGAGG 55 42016 

CTTTCAGAAAGCAGTCAAGATTGTTTCGTTAACAGCTGCAAAATAGGAGGG 51 42021 

AAGATTGTTTCGTTAACAGCTGCAAAATAGGAGGGGCAGGAAAGTAGAATT 51 42037 

TCCCAGCTCCCCTCCCCATCAGCTGTGTGGCTTCAGGCAAGTTGACTGAAT 51 42130 

TGTGGCTTCAGGCAAGTTGACTGAATCCAGTGGTCCAGAGAACTCTCACAA 51 42155 

TTCCTCAGTAAATCCCTTGGGATCTTTGTCGTGGCCTATTCACTCCATTTT 51 42234 

GCCTATTCACTCCATTTTTGCACAGTATTCCAACAAGCCTAACAGGTTTCTACCC 55 42267 

CCTATTCACTCCATTTTTGCACAGTATTCCAACAAGCCTAACAGGTTTCTACCCA 55 42268 

TCACTCCATTTTTGCACAGTATTCCAACAAGCCTAACAGGTTTCTACCCACC 52 42273 

CACTCCATTTTTGCACAGTATTCCAACAAGCCTAACAGGTTTCTACCCACC 51 42274 

CATCCCATAAGTGACAAATTAGGTGTCAGCAGCTGACAGCAAGGACCAGTA 51 42331 

CAAAGAACTTGCAGAAACTATGAAACTAGGCACAAGAGCTAGCACGCAGCA 51 42398 

AAAGAACTTGCAGAAACTATGAAACTAGGCACAAGAGCTAGCACGCAGCAG 51 42399 

AAGATTCCTCATGTCCATGGGCCCTCACTGTGGTGATGCTGTTGAGAATGT 51 42477 

ACTGTGGTGATGCTGTTGAGAATGTCGGGTATCGCAATGAGAGGTAGAATA 51 42503 

CGTCTGGTCTCAGGGCACACAGAGCAGCAGCAGTCTCCTCCCATGCCACGA 51 42577 
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TGAACAGGCTCAGGGAGGGGTAACCCTCAACCGAGTTGTAAAGAGTGAGCA 51 42669 

CTCAGGGAGGGGTAACCCTCAACCGAGTTGTAAAGAGTGAGCATCACGGCC 51 42677 

CAGGCAGATCACGAGGTCAGGAGATGGAGACCATCCTGGCTAACACGGTGA 51 42776 

ATCCTGGCTAACACGGTGAAACGCCGTCTCTACTAAAAATACAAAAAATTA 51 42808 

GCGCCTGTAGTCCCAGCTACTTGGGAGGCTGAGGCCGGAGAATGGCGTGAA 51 42876 

AGCCTGGGCGACAGAGCAAGACTCCATCTCAAAAAAAAAAAGAGTGAGCAT 51 42975 

AAGACTCCATCTCAAAAAAAAAAAGAGTGAGCATCACTTGAGTTCAGGAGTTCAA 55 42992 

CATCTCTACAAAAATATGAAAAAATTAGTTGGGCATGGTGACACATACCTG 51 43075 

GAAAAAATTAGTTGGGCATGGTGACACATACCTGTGGTCCCTGCTACTTGG 51 43092 

AGATGGCAGTGAGCTGAGATCACACCACTGCACTCCAGCCCGGGTGACTTA 51 43182 

AAAAAAAAAAAAAGAGCTCTCACCAAGGGAACGGAGGGAGAACATATTCCG 51 43267 

AAAAAAAAAAAAGAGCTCTCACCAAGGGAACGGAGGGAGAACATATTCCGG 51 43268 

GGTAAGCCGGACACCCCAAGGCAGCCCTAGTGGCTTCTAGGAGGAGACTCG 51 43367 

TGGAGTAATGAGTCCCTCTGTGGGAGAGCGTTCTGGGTCACCTTGCCCAAA 51 43460 

GCTGATGTTATATCCACATGCCTTTACTGCCTCTCCAGATTCAACAGAGCTT 52 43531 

CTGATGTTATATCCACATGCCTTTACTGCCTCTCCAGATTCAACAGAGCTTC 52 43532 

TTATATCCACATGCCTTTACTGCCTCTCCAGATTCAACAGAGCTTCGCTGA 51 43538 

ATTCAACAGAGCTTCGCTGAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTT 60 43569 

TTCAACAGAGCTTCGCTGAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTA 60 43570 

CAGAGCTTCGCTGAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTA 55 43575 

AGAGCTTCGCTGAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTAT 55 43576 

TTCGCTGAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTATCCTCT 55 43581 

TCGCTGAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTATCCTCTT 55 43582 

GAGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTATCCTCTTTTTCC 55 43587 

AGCACCCATTAGACACATTCACTGATGCTCATTCCTTTTTTATCCTCTTTTTCCT 55 43588 

TCCCTCTAGGTAACCCAGGCACCAGCTTGGTCTGTTCTTTGGGATCTTTTTTATTTTTAT 60 43653 

CCCTCTAGGTAACCCAGGCACCAGCTTGGTCTGTTCTTTGGGATCTTTTTTATTTTTATT 60 43654 

TAGGTAACCCAGGCACCAGCTTGGTCTGTTCTTTGGGATCTTTTTTATTTTTATT 55 43659 

GTAACCCAGGCACCAGCTTGGTCTGTTCTTTGGGATCTTTTTTATTTTTATTTTT 55 43662 

AGTGGCGTGAACACAGCTCACTGCAGCCTTGACACCCCCACCCCACCCCCA 51 43761 

TTCCCATGTAGGTGGCACGCATTGCCATGCCCAGCTAATTTTTTCATTTTT 51 43841 

AGCTAATTTTTTCATTTTTAGGGAGACAGAGTCTCACTTTGTTTCCTAGGCTGGT 55 43873 

AAAGCGCTGAGATTATAGGCATAAGCCACTGCTCCCACCCTGGGATCTTTT 51 43971 

AGATTATAGGCATAAGCCACTGCTCCCACCCTGGGATCTTTTTCTATGCAT 51 43980 

ATTATAGGCATAAGCCACTGCTCCCACCCTGGGATCTTTTTCTATGCATCTACAT 55 43982 

TTATAGGCATAAGCCACTGCTCCCACCCTGGGATCTTTTTCTATGCATCTA 51 43983 

ATAAGCCACTGCTCCCACCCTGGGATCTTTTTCTATGCATCTACATGCTTGTATT 55 43991 

TAAGCCACTGCTCCCACCCTGGGATCTTTTTCTATGCATCTACATGCTTGTATTT 55 43992 

CACTGCTCCCACCCTGGGATCTTTTTCTATGCATCTACATGCTTGTATTTTGA 53 43997 

ACTGCTCCCACCCTGGGATCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAA 60 43998 

TCCCACCCTGGGATCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAA 55 44003 

CCCACCCTGGGATCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAAA 55 44004 

CCTGGGATCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAAAATTAT 55 44009 

CTGGGATCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAAAATTATG 55 44010 

ATCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAAAATTATGTTCCTTGGC 59 44015 

TCTTTTTCTATGCATCTACATGCTTGTATTTTGACCCATAAAAATTATGTTCCTTGGC 58 44016 

TTCTATGCATCTACATGCTTGTATTTTGACCCATAAAAATTATGTTCCTTGGC 53 44021 

TCTATGCATCTACATGCTTGTATTTTGACCCATAAAAATTATGTTCCTTGGC 52 44022 

CATCTACATGCTTGTATTTTGACCCATAAAAATTATGTTCCTTGGCCAGGT 51 44028 

CTGGGAGGATCACTTGTGGTCAGTTCGAGGCTGTGGTGAGCTATGATTGTG 51 44122 

AAAAAAAAAAATAGTATTCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTC 60 44219 
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AAAAAAATAGTATTCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTT 55 44223 

AAAAAATAGTATTCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTC 55 44224 

ATAGTATTCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCAT 55 44229 

TAGTATTCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATC 55 44230 

TTCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCA 55 44235 

TCCTTTGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCAC 55 44236 

TGTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCC 55 44241 

GTGTAGGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCA 55 44242 

GGACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAA 55 44247 

GACTTTTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAAC 55 44248 

TTCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAACAGATA 55 44253 

TCCCTCTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAACAGATAC 55 44254 

CTATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAACAGATACTCTGG 55 44259 

TATCAATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAACAGATACTCTGGC 55 44260 

ATGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAACAGATACTCTGGCAATCT 55 44265 

TGTCATGTCTTTCTCCATCTTGCACTTTCCACCCAACAGATACTCTGGCAAT 52 44266 

CATCTTGCACTTTCCACCCAACAGATACTCTGGCAATCTGGCTAGATCACATATA 55 44281 

ATCTTGCACTTTCCACCCAACAGATACTCTGGCAATCTGGCTAGATCACATATAG 55 44282 

GCACTTTCCACCCAACAGATACTCTGGCAATCTGGCTAGATCACATATAGAT 52 44287 

CACTTTCCACCCAACAGATACTCTGGCAATCTGGCTAGATCACATATAGATC 52 44288 

CCCATGCTCCTTAAGAACTGCATGATACTCCTCAGCGTATGTTCATTTAGC 51 44343 

CCATGCTCCTTAAGAACTGCATGATACTCCTCAGCGTATGTTCATTTAGCC 51 44344 

CTCCTTAAGAACTGCATGATACTCCTCAGCGTATGTTCATTTAGCCGTCCC 51 44349 

GCCTGCACCTCCCTGTACAGCCTCTTGGCACACATGTGATAAACCGTTCTT 51 44447 

CCTGTACAGCCTCTTGGCACACATGTGATAAACCGTTCTTACCGTTTGAAT 51 44458 

CTGTACAGCCTCTTGGCACACATGTGATAAACCGTTCTTACCGTTTGAATGTTCA 55 44459 

CAGCCTCTTGGCACACATGTGATAAACCGTTCTTACCGTTTGAATGTTCATAGGT 55 44464 

AGCCTCTTGGCACACATGTGATAAACCGTTCTTACCGTTTGAATGTTCATAGGTG 55 44465 

CTTGGCACACATGTGATAAACCGTTCTTACCGTTTGAATGTTCATAGGTGCCA 53 44470 

TTGGCACACATGTGATAAACCGTTCTTACCGTTTGAATGTTCATAGGTGCCAC 53 44471 

ACACATGTGATAAACCGTTCTTACCGTTTGAATGTTCATAGGTGCCACCCAGTCA 55 44476 

CACATGTGATAAACCGTTCTTACCGTTTGAATGTTCATAGGTGCCACCCAGT 52 44477 

TGATAAACCGTTCTTACCGTTTGAATGTTCATAGGTGCCACCCAGTCACCT 51 44483 

GCAAAAGCATTCAACAATGTTTCCCCATGCCTTCACCATTATCTTACTTTT 51 44564 

CTTACTTTTTCCATTTTTGCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATT 55 44606 

TTACTTTTTCCATTTTTGCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTG 55 44607 

TTTTCCATTTTTGCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCT 55 44612 

TTTCCATTTTTGCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTT 55 44613 

ATTTTTGCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATG 55 44618 

TTTTTGCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGC 55 44619 

GCCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCT 55 44624 

CCTATTTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTT 55 44625 

TTGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCT 55 44630 

TGATGATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTT 55 44631 

ATTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTTTCATT 55 44636 

TTTGGTAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTTTCATTT 55 44637 

TAAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTTTCATTTATTCA 55 44642 

AAGTGGTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTTTCATTTATTCAA 55 44643 

GTGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTTTCATTTATTCAACAAAT 55 44648 

TGGCTTCTCATTGTTGCTTTAATGCCTGCTTCTTCTTTCATTTATTCAACAAATA 55 44649 

GAGATGCAGCAGTGAACAGCATGGCCTCCTCGGTTCTCTTTACAAAGTGTG 51 44748 
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CTCGGTTCTCTTTACAAAGTGTGAGACGCACCTGAGACTCAGAGAGATTAA 51 44776 

TCGGTTCTCTTTACAAAGTGTGAGACGCACCTGAGACTCAGAGAGATTAAGGAAT 55 44777 

TCTCTTTACAAAGTGTGAGACGCACCTGAGACTCAGAGAGATTAAGGAATAGTCC 55 44782 

CTCTTTACAAAGTGTGAGACGCACCTGAGACTCAGAGAGATTAAGGAATAGTCCT 55 44783 

TACAAAGTGTGAGACGCACCTGAGACTCAGAGAGATTAAGGAATAGTCCTG 51 44788 

GTCTGTGTGGCTGCAGGGTTTGAGATGTTTTTCCTTTCGAATCATAGCTCA 51 44883 

TCTGTGTGGCTGCAGGGTTTGAGATGTTTTTCCTTTCGAATCATAGCTCACAT 53 44884 

TGCAGGGTTTGAGATGTTTTTCCTTTCGAATCATAGCTCACATGGGCATCT 51 44894 

CGACTCCTGCCCCAACCCAGGACCACTGCATTTCCCCTTGGTGATCCCTCA 51 44984 

TGCACCTCATTGTTCCCCAGACCTCACCTCACCCCCTAGTAGCCCACTGAA 51 45083 

CCCACTGAAATTAAATCTCTGAGTATCAAGACAGCTCATCTTCAGAACCCACGTA 55 45125 

CCACTGAAATTAAATCTCTGAGTATCAAGACAGCTCATCTTCAGAACCCACGTAC 55 45126 

GAAATTAAATCTCTGAGTATCAAGACAGCTCATCTTCAGAACCCACGTACTCTCT 55 45131 

AAATTAAATCTCTGAGTATCAAGACAGCTCATCTTCAGAACCCACGTACTCTCTT 55 45132 

AAATCTCTGAGTATCAAGACAGCTCATCTTCAGAACCCACGTACTCTCTTGCT 53 45137 

AATCTCTGAGTATCAAGACAGCTCATCTTCAGAACCCACGTACTCTCTTGCT 52 45138 

TATCAAGACAGCTCATCTTCAGAACCCACGTACTCTCTTGCTGGCTGGATTTATT 55 45148 

AAGACAGCTCATCTTCAGAACCCACGTACTCTCTTGCTGGCTGGATTTATT 51 45152 

TCATCTTCAGAACCCACGTACTCTCTTGCTGGCTGGATTTATTGTCTGTCT 51 45160 

ATCTTCAGAACCCACGTACTCTCTTGCTGGCTGGATTTATTGTCTGTCTCT 51 45162 

AACCCACGTACTCTCTTGCTGGCTGGATTTATTGTCTGTCTCTCTCCATTT 51 45170 

CACGTACTCTCTTGCTGGCTGGATTTATTGTCTGTCTCTCTCCATTTCCTGAATT 55 45174 

CAAGCCGAGTAAGTGAAAGCATGAATCTGTGGTTGGATTATTTTTTCCTGT 51 45272 

CCGAGTAAGTGAAAGCATGAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTG 55 45276 

CGAGTAAGTGAAAGCATGAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGT 55 45277 

AAGTGAAAGCATGAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTC 55 45282 

AGTGAAAGCATGAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCT 55 45283 

AAGCATGAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCTGACTG 55 45288 

AGCATGAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCTGACTGT 55 45289 

GAATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCTGACTGTACAAG 55 45294 

AATCTGTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCTGACTGTACAAGG 55 45295 

GTGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCTGACTGTACAAGGGTGGC 55 45300 

TGGTTGGATTATTTTTTCCTGTCATCATTGTACGTCTGACTGTACAAGGGTGGC 54 45301 

GGATTATTTTTTCCTGTCATCATTGTACGTCTGACTGTACAAGGGTGGCGT 51 45306 

TCAGGGGAGGTGACTGAGAGCCTTCATGCACATGTAGGGGTGTGTATGTGT 51 45401 

ACATGTGAATGTGGGTCTCTGTGTCTGAGTGGGTTTGAACAGCTGCTTCTT 51 45463 

CAGGAGTTCGAGGCTGTGGTGAGCTATGATTGTATATATGACTATCCGTGTTTGT 55 45526 

AGGAGTTCGAGGCTGTGGTGAGCTATGATTGTATATATGACTATCCGTGTTTGTG 55 45527 

TTCGAGGCTGTGGTGAGCTATGATTGTATATATGACTATCCGTGTTTGTGCCACT 55 45532 

TCGAGGCTGTGGTGAGCTATGATTGTATATATGACTATCCGTGTTTGTGCCACTT 55 45533 

GCTGTGGTGAGCTATGATTGTATATATGACTATCCGTGTTTGTGCCACTTTTGTG 55 45538 

CTGTGGTGAGCTATGATTGTATATATGACTATCCGTGTTTGTGCCACTTTTGTGT 55 45539 

GTGAGCTATGATTGTATATATGACTATCCGTGTTTGTGCCACTTTTGTGTTGGTT 55 45544 

TGAGCTATGATTGTATATATGACTATCCGTGTTTGTGCCACTTTTGTGTTGGTTG 55 45545 

TATGATTGTATATATGACTATCCGTGTTTGTGCCACTTTTGTGTTGGTTGTGTTG 55 45550 

ATGATTGTATATATGACTATCCGTGTTTGTGCCACTTTTGTGTTGGTTGTGTTGG 55 45551 

TGTATATATGACTATCCGTGTTTGTGCCACTTTTGTGTTGGTTGTGTTGGTGTTG 55 45556 

GTATATATGACTATCCGTGTTTGTGCCACTTTTGTGTTGGTTGTGTTGGTGTTGC 55 45557 

TGTGTTGGTTGTGTTGGTGTTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGT 53 45589 

GTGTTGGTTGTGTTGGTGTTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGT 52 45590 

GGTTGTGTTGGTGTTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGTCCATAA 53 45595 
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GTTGTGTTGGTGTTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGTCCATAAG 53 45596 

GTTGGTGTTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGTCCATAAGCCA 51 45601 

TTGGTGTTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGTCCATAAGCCACA 52 45602 

TTGCTTTCAGGGAAATGTGGAGTTAAAGGTAGGTCCATAAGCCACACGTGT 51 45608 

AGTTAAAGGTAGGTCCATAAGCCACACGTGTGACCCAGTCCATTGGCTTATAATA 55 45628 

GTTAAAGGTAGGTCCATAAGCCACACGTGTGACCCAGTCCATTGGCTTATAATAA 55 45629 

AGGTAGGTCCATAAGCCACACGTGTGACCCAGTCCATTGGCTTATAATAAAAGAT 55 45634 

GGTAGGTCCATAAGCCACACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATT 55 45635 

GTCCATAAGCCACACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATTTACCT 55 45640 

TCCATAAGCCACACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATTTACCTT 55 45641 

AAGCCACACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTA 55 45646 

AGCCACACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAA 55 45647 

CACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAATCATA 55 45652 

ACGTGTGACCCAGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAATCATAT 55 45653 

TGACCCAGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAATCATATCATAA 55 45658 

GACCCAGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAATCATATCATAAA 55 45659 

AGTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAATCATATCATAAAAGGACACTGC 60 45664 

GTCCATTGGCTTATAATAAAAGATTTACCTTCAGTAATCATATCATAAAAGGACACTGCC 60 45665 

TTGGCTTATAATAAAAGATTTACCTTCAGTAATCATATCATAAAAGGACACTGCC 55 45670 

TGGCTTATAATAAAAGATTTACCTTCAGTAATCATATCATAAAAGGACACTGCC 54 45671 

AAAGTCCCTGACTTTATGTCTAACCCTGTCTCCACTTCCTCTTTCAAAATATGTT 55 45760 

CCTCCCTAACTCTTTTGCACCGATGTGTCAGTGACTATCATGGCTTAATGT 51 45826 

CTCCCTAACTCTTTTGCACCGATGTGTCAGTGACTATCATGGCTTAATGTG 51 45827 

TTAATGTGGCCTTACATTTGGGAACCAGTAAGTTTTGGGCAAAACATGAAT 51 45870 

GAGTCCTTGACCAAGTTGTTTCACCTCTGAGTCTCAGCTTCTTCATCTGTA 51 45946 

GTCTCAGCTTCTTCATCTGTACAGTGGGACCAATAATGTCTCTTGTTGAGGA 52 45976 

TCTCAGCTTCTTCATCTGTACAGTGGGACCAATAATGTCTCTTGTTGAGGAG 52 45977 

TTCTTCATCTGTACAGTGGGACCAATAATGTCTCTTGTTGAGGAGCGTGGATT 53 45984 

TCTTCATCTGTACAGTGGGACCAATAATGTCTCTTGTTGAGGAGCGTGGATT 52 45985 

TGTACAGTGGGACCAATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTAT 60 45993 

TACAGTGGGACCAATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATT 55 45995 

ACAGTGGGACCAATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTT 55 45996 

GGGACCAATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTC 55 46001 

GGACCAATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCA 55 46002 

AATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACA 55 46007 

ATAATGTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACAT 55 46008 

GTCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACATCTGGC 55 46013 

TCTCTTGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACATCTGGCA 55 46014 

TGTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACATCTGGCATCTAG 55 46019 

GTTGAGGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACATCTGGCATCTAGT 55 46020 

GGAGCGTGGATTCCGTGGAAATATTTATGTCAAAACATCTGGCATCTAGTAGGTG 55 46025 

GAGCGTGGATTCCGTGGAAATATTTATGTCAAAACATCTGGCATCTAGTAGGTGC 55 46026 

TGGATTCCGTGGAAATATTTATGTCAAAACATCTGGCATCTAGTAGGTGCTCGAT 55 46031 

GGATTCCGTGGAAATATTTATGTCAAAACATCTGGCATCTAGTAGGTGCTCGATA 55 46032 

TGGAAATATTTATGTCAAAACATCTGGCATCTAGTAGGTGCTCGATAAATGGAAT 55 46040 

GGAAATATTTATGTCAAAACATCTGGCATCTAGTAGGTGCTCGATAAATGGAATT 55 46041 

TATTTATGTCAAAACATCTGGCATCTAGTAGGTGCTCGATAAATGGAATTCCC 53 46046 

ATTTATGTCAAAACATCTGGCATCTAGTAGGTGCTCGATAAATGGAATTCCC 52 46047 

ATACCCTCTCCTAATAGAAACAACCTGGAACATTTCCCTGCTGTGAGAGGA 51 46121 

CTCTCCTAATAGAAACAACCTGGAACATTTCCCTGCTGTGAGAGGAGGATAAA 53 46126 

TCTCCTAATAGAAACAACCTGGAACATTTCCCTGCTGTGAGAGGAGGATAAAG 53 46127 
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TAATAGAAACAACCTGGAACATTTCCCTGCTGTGAGAGGAGGATAAAGGGAC 52 46132 

AATAGAAACAACCTGGAACATTTCCCTGCTGTGAGAGGAGGATAAAGGGAC 51 46133 

ATAAAGGGACCCAAGGAAAGGAGACTGATGGTGACATTGAGTGGCATTGAT 51 46174 

TAAAGGGACCCAAGGAAAGGAGACTGATGGTGACATTGAGTGGCATTGATC 51 46175 

GAACCTCCACTGGGACCCCTCCAGGCAGGCACCATTAGCCTCCCATTTTAC 51 46274 

ACCATTAGCCTCCCATTTTACAGAAAAGACCAGGATGCAGACAGGGGACAT 51 46304 

AGCTGAGATCTGAAAGAGGACCTTCCATGTCATGCCACTGCCTGGGATGGG 51 46374 

ACCTGGGTCCATTTCCCTTCCCTGCAGACAGCCCATCACCACTCATTTCTA 51 46465 

CCCAAATGTCAAATGCAGCACAAAAGAAAACAAAGTGACCCTGTGTCTGGC 51 46559 

TGTCAAATGCAGCACAAAAGAAAACAAAGTGACCCTGTGTCTGGCGCTATG 51 46565 

CAGTATGTCAGAACGATGAGCCCATTAGACAGAGGGGGAGAGTGAGGCTCA 51 46660 

CAAACTTGAGTCTGACCCTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAA 51 46758 

AAACTTGAGTCTGACCCTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAAG 51 46759 

AGTCTGACCCTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAAGCCAATTTA 52 46766 

GTCTGACCCTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAAGCCAATTTA 51 46767 

ACCCTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAAGCCAATTTACCCAA 51 46772 

CCTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAAGCCAATTTACCCAAGA 51 46774 

CTAAAACCAAGGCTTGTGGGTATGAAGGTCAGAAGCCAATTTACCCAAGAC 51 46775 

GGCATTCCTTCACGAAAATCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAG 55 46860 

GCATTCCTTCACGAAAATCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGG 55 46861 

CCTTCACGAAAATCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTAC 55 46866 

CTTCACGAAAATCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACT 55 46867 

CGAAAATCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTG 55 46872 

GAAAATCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGC 55 46873 

TCTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGCCAA 53 46878 

CTGCCTGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGCCAA 52 46879 

TGGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGCCAAGCACTGAG 55 46884 

GGTACTTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGCCAAGCACTGA 53 46885 

TTTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGCCAAGCACTGAGCC 51 46890 

TTTTATGCCATGTTAACAGCAGAGGTTTACTGAGTGCCAAGCACTGAGCCC 51 46891 

CAAGGGTGCCCATTTTGCAAATGAGAGCAGGTTTCCTACTTGGAAGCAGGG 51 46990 

ATTTTGCAAATGAGAGCAGGTTTCCTACTTGGAAGCAGGGTTCTGTCTGGTT 52 47001 

TTTTGCAAATGAGAGCAGGTTTCCTACTTGGAAGCAGGGTTCTGTCTGGTT 51 47002 

CACACAAGTGGGTGCTCAGTAAATGTTTGCGAAAGAGGAATGAGGAAGGCA 51 47090 

TAAATGTTTGCGAAAGAGGAATGAGGAAGGCAGGACTCTGGGCATTATCTT 51 47109 

AAATCACCCCGCTAGACCGGGCTGCCATTCTGCCAATTGCTGTACCCTGTC 51 47190 

TGCAGTCCAGTCTCCACACAGCAGCCAGCACCACTTTGAAAACACACACCA 51 47249 

TGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCGGATCACAAGGTCAGGA 51 47326 

GAGATCGAGACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAA 60 47375 

AGATCGAGACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAA 55 47376 

GAGACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAAG 55 47381 

AGACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAAGT 55 47382 

ATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAAGTTAGCT 55 47387 

TGAGGCAGGAGAATGGTGTGAAGCTGGGAGGCGGAGCTTGCAGTGAGACGA 51 47485 

GCGACAGAGCAAGACTCCATCTCAGAAAAAAAAAAAGAAAAAAGAAAACACACAC 55 47562 

AGAAAAAAAAAAAGAAAAAAGAAAACACACACCAGGCTTGGTGCAGTGGCTCACG 55 47585 

AGGATTGCTTGCGCTCAGGAGTTTTTAAGACCAGCCTGGGCAACATAGTGA 51 47675 

CAGCCTGGGCAACATAGTGAGACCCCATCTCTACAAAAAGTAAAAAAATAA 51 47706 

CTGTAATTCCAGCACTTTGGGAGGCCAAGGCGGGTGGATCACTTGAGGTCA 51 47778 

GGAGTTTGAGACCAGCCTGACCAACATGGTGAAACCTCGTCTCTACTAAAAAAAT 55 47829 

GAGTTTGAGACCAGCCTGACCAACATGGTGAAACCTCGTCTCTACTAAAAAAATA 55 47830 
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TGAGACCAGCCTGACCAACATGGTGAAACCTCGTCTCTACTAAAAAAATACAAAA 55 47835 

GAGACCAGCCTGACCAACATGGTGAAACCTCGTCTCTACTAAAAAAATACAAAAA 55 47836 

CAGCCTGACCAACATGGTGAAACCTCGTCTCTACTAAAAAAATACAAAAATTGGG 55 47841 

AGCCTGACCAACATGGTGAAACCTCGTCTCTACTAAAAAAATACAAAAATTGGG 54 47842 

GACCAACATGGTGAAACCTCGTCTCTACTAAAAAAATACAAAAATTGGGGT 51 47847 

ATTCAGGGCGTAAAACCTAGATGACGGGTTGTTAGGTGCAGCAAACCACCA 51 47943 

GGGTTGTTAGGTGCAGCAAACCACCATGGCACATATATACCTGTGTAACAAA 52 47968 

GGTTGTTAGGTGCAGCAAACCACCATGGCACATATATACCTGTGTAACAAAC 52 47969 

TTAGGTGCAGCAAACCACCATGGCACATATATACCTGTGTAACAAACCTGCATGT 55 47974 

TAGGTGCAGCAAACCACCATGGCACATATATACCTGTGTAACAAACCTGCATGTT 55 47975 

GCAGCAAACCACCATGGCACATATATACCTGTGTAACAAACCTGCATGTTCA 52 47980 

CAGCAAACCACCATGGCACATATATACCTGTGTAACAAACCTGCATGTTCAG 52 47981 

AACCACCATGGCACATATATACCTGTGTAACAAACCTGCATGTTCAGCACATGTA 55 47986 

ACCACCATGGCACATATATACCTGTGTAACAAACCTGCATGTTCAGCACATGTAT 55 47987 

CATGGCACATATATACCTGTGTAACAAACCTGCATGTTCAGCACATGTATCCCAG 55 47992 

ATGGCACATATATACCTGTGTAACAAACCTGCATGTTCAGCACATGTATCCCAGA 55 47993 

ACATATATACCTGTGTAACAAACCTGCATGTTCAGCACATGTATCCCAGAACTTA 55 47998 

CATATATACCTGTGTAACAAACCTGCATGTTCAGCACATGTATCCCAGAACTTAA 55 47999 

ATACCTGTGTAACAAACCTGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAA 55 48004 

TACCTGTGTAACAAACCTGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAAA 55 48005 

GTGTAACAAACCTGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAAAATGAA 55 48010 

TGTAACAAACCTGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAAAATGAAA 55 48011 

CAAACCTGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAAAATGAAATAAAA 55 48016 

AAACCTGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAAAATGAAATAAAAA 55 48017 

TGCATGTTCAGCACATGTATCCCAGAACTTAAAGTAAAATGAAATAAAAATAAAAAGCAG 60 48022 

TACAAAAATTAGCCAGGTGTGGCGGGCACCTGTAATCCCGGCTACTTGGGA 51 48117 

TACTTGGGAGGCTGAGGCAGGAGAATTGGTTGAACCCAGGAGGCAGAGGTT 51 48159 

CGACAGAGCGAGAAGTCAAAAATAGCTAAGCATGGTGATGCATGTCATGCTA 52 48249 

AGAAGTCAAAAATAGCTAAGCATGGTGATGCATGTCATGCTACTCGGGAAC 51 48259 

TACAGTGAGCCATGATTGCATCACTAAACGCCAGCCTGGGTGACAGAGTGA 51 48349 

GTGACAGAGTGAGATGGTCTCAGAGAAAAAAGCACACACCAGACTCTATCAA 52 48388 

TGACAGAGTGAGATGGTCTCAGAGAAAAAAGCACACACCAGACTCTATCAACTCA 55 48389 

GAGTGAGATGGTCTCAGAGAAAAAAGCACACACCAGACTCTATCAACTCAC 51 48394 

AGTGAGATGGTCTCAGAGAAAAAAGCACACACCAGACTCTATCAACTCACC 51 48395 

GATGGTCTCAGAGAAAAAAGCACACACCAGACTCTATCAACTCACCCAGTT 51 48400 

ATGGTCTCAGAGAAAAAAGCACACACCAGACTCTATCAACTCACCCAGTTGA 52 48401 

TTCTCACACCAAGAATAATGTCCAAGCTCCTTCCTGCGGAGATTGGTACAA 51 48467 

CAGCTCATGTCCCAGCACCTTCAGATTCTATGCCAGCTCCTCTGGAACACA 51 48551 

ACATCACCCTGCTCCCTTGATACAGCTCATTCTGACAAGTCTTGTGTGTTT 51 48638 

CTGCTCCCTTGATACAGCTCATTCTGACAAGTCTTGTGTGTTTGGACTGTAAGTT 55 48646 

TGCTCCCTTGATACAGCTCATTCTGACAAGTCTTGTGTGTTTGGACTGTAAGTTC 55 48647 

CCTTGATACAGCTCATTCTGACAAGTCTTGTGTGTTTGGACTGTAAGTTCCATGA 55 48652 

CTTGATACAGCTCATTCTGACAAGTCTTGTGTGTTTGGACTGTAAGTTCCATGAG 55 48653 

TACAGCTCATTCTGACAAGTCTTGTGTGTTTGGACTGTAAGTTCCATGAGGG 52 48658 

ACAGCTCATTCTGACAAGTCTTGTGTGTTTGGACTGTAAGTTCCATGAGGG 51 48659 

CCCAGCACAGTCCCTGAACAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAAT 53 48746 

CCAGCACAGTCCCTGAACAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATG 53 48747 

ACAGTCCCTGAACAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTT 55 48752 

CAGTCCCTGAACAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTT 55 48753 

CCTGAACAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGA 55 48758 

CTGAACAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAA 55 48759 
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CAGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTG 55 48764 

AGACTTTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGA 55 48765 

TTGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTG 55 48770 

TGGTCCCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGG 55 48771 

CCTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTA 55 48776 

CTTAGTAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTAT 55 48777 

TAAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTAC 55 48782 

AAAAGTTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACA 55 48783 

TTTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATC 55 48788 

TTGTTGAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCA 55 48789 

GAAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCAACAAG 55 48794 

AAATGGCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGT 55 48795 

GCTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGTGAGAC 55 48800 

CTGCTTTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGTGAGACT 55 48801 

TTGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGTGAGACTCAGAG 55 48806 

TGAGGAACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGTGAGACTCAGAGG 55 48807 

AACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGTGAGACTCAGAGGTTGGT 55 48812 

ACGTTGAGGTTGGTACTATGTTACAGAATCAACAAGTGAGACTCAGAGGTTGGTC 55 48813 

GAGGTTGGTACTATGTTACAGAATCAACAAGTGAGACTCAGAGGTTGGTCACAGT 55 48818 

AGGTTGGTACTATGTTACAGAATCAACAAGTGAGACTCAGAGGTTGGTCACAGTC 55 48819 

GGTACTATGTTACAGAATCAACAAGTGAGACTCAGAGGTTGGTCACAGTCCA 52 48824 

GTACTATGTTACAGAATCAACAAGTGAGACTCAGAGGTTGGTCACAGTCCAG 52 48825 

AGCCAGGATTCAAACTCAGGATGCTCTGGATTGCAAAAGGCACATTCTGAA 51 48902 

GGCTACATACATGTGGATCACGTGAATAGGTTGTGGACATGTGTGCATCTT 51 48983 

GCTACATACATGTGGATCACGTGAATAGGTTGTGGACATGTGTGCATCTTGT 52 48984 

ATACATGTGGATCACGTGAATAGGTTGTGGACATGTGTGCATCTTGTGTGTC 52 48989 

TACATGTGGATCACGTGAATAGGTTGTGGACATGTGTGCATCTTGTGTGTC 51 48990 

AAAAGATTGTTATCCAAGCAGAGTGGACTCTGCAGGCTTCTTGGCATCCTA 51 49077 

CCCAAAACACATAACACCTTTATTAGTGAAATCAAAATGACTATGACTACTCAGG 55 49158 

CCAAAACACATAACACCTTTATTAGTGAAATCAAAATGACTATGACTACTCAGGG 55 49159 

ACACATAACACCTTTATTAGTGAAATCAAAATGACTATGACTACTCAGGGATAGT 55 49164 

CACATAACACCTTTATTAGTGAAATCAAAATGACTATGACTACTCAGGGATAGTC 55 49165 

AACACCTTTATTAGTGAAATCAAAATGACTATGACTACTCAGGGATAGTCTTCCA 55 49170 

ACACCTTTATTAGTGAAATCAAAATGACTATGACTACTCAGGGATAGTCTTCCAG 55 49171 

TTTATTAGTGAAATCAAAATGACTATGACTACTCAGGGATAGTCTTCCAGGTACA 55 49176 

TTATTAGTGAAATCAAAATGACTATGACTACTCAGGGATAGTCTTCCAGGTACAA 55 49177 

AGTGAAATCAAAATGACTATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTT 55 49182 

GTGAAATCAAAATGACTATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTA 55 49183 

ATCAAAATGACTATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAG 55 49188 

TCAAAATGACTATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGT 55 49189 

ATGACTATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGC 55 49194 

TGACTATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCG 55 49195 

ATGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAA 55 49200 

TGACTACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAA 55 49201 

ACTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACC 55 49206 

CTCAGGGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCA 55 49207 

GGATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTA 55 49212 

GATAGTCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAA 55 49213 

TCTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAACATGT 55 49218 

CTTCCAGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAACATGTT 55 49219 

AGGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGC 55 49224 
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GGTACAAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCA 55 49225 

AAGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAG 55 49230 

AGCTTTAATTAGTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGA 55 49231 

TAATTAGTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGATTGAC 55 49236 

AATTAGTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGATTGACT 55 49237 

GTGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGATTGACTTCATC 55 49242 

TGTTGCGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCC 55 49243 

CGTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCA 55 49248 

GTAGAAATCACCATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCAT 55 49249 

AATCACCATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCT 55 49254 

ATCACCATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTC 55 49255 

CATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTG 55 49260 

ATAGTAACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGG 55 49261 

AACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAA 55 49266 

ACATGTTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAA 55 49267 

TTCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAACACGC 55 49272 

TCCTGCAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAACACGCA 55 49273 

CAAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAACACGCAGGAAC 55 49278 

AAGAAGATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAACACGCAGGAACA 55 49279 

GATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAACACGCAGGAACAAG 52 49284 

ATTGACTTCATCCTAGCATTTTCTCCTTTGGGTGAAACACGCAGGAACAAGCCAA 55 49285 

CGGTCTCATTAGTTGGATTTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTT 55 49346 

GGTCTCATTAGTTGGATTTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTA 55 49347 

CATTAGTTGGATTTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGC 55 49352 

ATTAGTTGGATTTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCT 55 49353 

TTGGATTTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCA 55 49358 

TGGATTTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCAC 55 49359 

TTCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCAT 55 49364 

TCCATCCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATG 55 49365 

CCTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTC 55 49370 

CTAAGGGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCA 55 49371 

GGATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGAC 55 49376 

GATAAGAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGACC 55 49377 

GAGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGACCT 51 49382 

AGTGGGAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGACCTC 51 49383 

GAAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGACCTCCTTGAC 52 49388 

AAAGGAACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGACCTCCTTGACCT 53 49389 

AACCTTTAATAGCTGAGCACTTCATGAAGTCAGTGACCTCCTTGACCTCCTGTAA 55 49394 

CTTTAATAGCTGAGCACTTCATGAAGTCAGTGACCTCCTTGACCTCCTGTAA 52 49397 

TTTAATAGCTGAGCACTTCATGAAGTCAGTGACCTCCTTGACCTCCTGTAAG 52 49398 

CACTTCATGAAGTCAGTGACCTCCTTGACCTCCTGTAAGGTCTTACAACTA 51 49411 

ACTTCATGAAGTCAGTGACCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCAT 55 49412 

ATGAAGTCAGTGACCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTG 55 49417 

TGAAGTCAGTGACCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGA 55 49418 

TCAGTGACCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAA 55 49423 

CAGTGACCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAAT 55 49424 

ACCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAATATGGG 55 49429 

CCTCCTTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAATATGGGA 55 49430 

TTGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAATATGGGACATAG 55 49435 

TGACCTCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAATATGGGACATAGA 55 49436 

TCCTGTAAGGTCTTACAACTACTCATTTGTGATTGAATATGGGACATAGATAGAG 55 49441 
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CCTGTAAGGTCTTACAACTACTCATTTGTGATTGAATATGGGACATAGATAGAGT 55 49442 

AAGGTCTTACAACTACTCATTTGTGATTGAATATGGGACATAGATAGAGTTTAGA 55 49447 

AGGTCTTACAACTACTCATTTGTGATTGAATATGGGACATAGATAGAGTTTAGAC 55 49448 

TTACAACTACTCATTTGTGATTGAATATGGGACATAGATAGAGTTTAGACTACCG 55 49453 

TACAACTACTCATTTGTGATTGAATATGGGACATAGATAGAGTTTAGACTACCGT 55 49454 

CTACTCATTTGTGATTGAATATGGGACATAGATAGAGTTTAGACTACCGTCAGTG 55 49459 

TACTCATTTGTGATTGAATATGGGACATAGATAGAGTTTAGACTACCGTCAGTGT 55 49460 

ATTTGTGATTGAATATGGGACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTT 55 49465 

TTTGTGATTGAATATGGGACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTT 55 49466 

GATTGAATATGGGACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCT 55 49471 

ATTGAATATGGGACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTA 55 49472 

ATATGGGACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGA 55 49477 

TATGGGACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAA 55 49478 

GACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAG 55 49483 

ACATAGATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGG 55 49484 

GATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCC 55 49489 

ATAGAGTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCA 55 49490 

GTTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCATCCAT 55 49495 

TTTAGACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCATCCATT 55 49496 

ACTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCATCCATTTATCC 55 49501 

CTACCGTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCATCCATTTATC 53 49502 

GTCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCATCCATTTATCCCTTCCA 55 49507 

TCAGTGTCCTTTTGACCTATGTGAATCCAGGTATCCATCCATTTATCCCTTCCAT 55 49508 

GTCCTTTTGACCTATGTGAATCCAGGTATCCATCCATTTATCCCTTCCATTTGTC 55 49513 

TCCTTTTGACCTATGTGAATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCA 55 49514 

TTGACCTATGTGAATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCATCCAC 55 49519 

TGACCTATGTGAATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCATCCACC 55 49520 

TATGTGAATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCATCCACCCATTC 55 49525 

ATGTGAATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCATCCACCCATTCA 55 49526 

AATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCATCCACCCATTCATTAGT 55 49531 

ATCCAGGTATCCATCCATTTATCCCTTCCATTTGTCATCCACCCATTCATTAGTT 55 49532 

GGTATCCATCCATTTATCCCTTCCATTTGTCATCCACCCATTCATTAGTTCACTC 55 49537 

GTATCCATCCATTTATCCCTTCCATTTGTCATCCACCCATTCATTAGTTCACTCA 55 49538 

CATCCATTTATCCCTTCCATTTGTCATCCACCCATTCATTAGTTCACTCATTCCA 55 49543 

ATCCATTTATCCCTTCCATTTGTCATCCACCCATTCATTAGTTCACTCATTCCAT 55 49544 

TTTATCCCTTCCATTTGTCATCCACCCATTCATTAGTTCACTCATTCCATTCATT 55 49549 

TTATCCCTTCCATTTGTCATCCACCCATTCATTAGTTCACTCATTCCATTCATTT 55 49550 

CCTTCCATTTGTCATCCACCCATTCATTAGTTCACTCATTCCATTCATTTATTCA 55 49555 

CTTCCATTTGTCATCCACCCATTCATTAGTTCACTCATTCCATTCATTTATTCAA 55 49556 

ATTCAACATTTCTTTCCCATTCTATCCCATTAGTCTAGATATCTATTCTTCTCTC 55 49605 

TTCAACATTTCTTTCCCATTCTATCCCATTAGTCTAGATATCTATTCTTCTCTCT 55 49606 

CATTTCTTTCCCATTCTATCCCATTAGTCTAGATATCTATTCTTCTCTCTGTTTA 55 49611 

ATTTCTTTCCCATTCTATCCCATTAGTCTAGATATCTATTCTTCTCTCTGTTTAT 55 49612 

TTTCCCATTCTATCCCATTAGTCTAGATATCTATTCTTCTCTCTGTTTATTCAAT 55 49617 

TTCCCATTCTATCCCATTAGTCTAGATATCTATTCTTCTCTCTGTTTATTCAATT 55 49618 

TCTATCCCATTAGTCTAGATATCTATTCTTCTCTCTGTTTATTCAATTACTCTATATTAC 60 49625 

CTATCCCATTAGTCTAGATATCTATTCTTCTCTCTGTTTATTCAATTACTCTATATTACT 60 49626 

TATTTAACCAATCAAACCAACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAAC 60 49698 

ATTTAACCAATCAAACCAACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACC 60 49699 

ACCAATCAAACCAACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACC 55 49704 

CCAATCAAACCAACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACCA 55 49705 
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CAAACCAACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACCAATTCA 55 49710 

AAACCAACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACC 60 49711 

AACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACC 55 49716 

ACCCATCAAAACTTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACCA 55 49717 

TCAAAACTTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACCAACCAC 55 49722 

CAAAACTTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACCAACCACA 55 49723 

CTTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACCAACCACAATCTT 55 49728 

TTCTACAACTATTTAACTCTATTTCTAACCAATTCATCCACCAACCACAATCTTC 55 49729 

CAACTATTTAACTCTATTTCTAACCAATTCATCCACCAACCACAATCTTCAAACT 55 49734 

AACTATTTAACTCTATTTCTAACCAATTCATCCACCAACCACAATCTTCAAACTG 55 49735 

TTTAACTCTATTTCTAACCAATTCATCCACCAACCACAATCTTCAAACTGATCAT 55 49740 

TTAACTCTATTTCTAACCAATTCATCCACCAACCACAATCTTCAAACTGATCATC 55 49741 

TCTATTTCTAACCAATTCATCCACCAACCACAATCTTCAAACTGATCATCTACCT 55 49746 

CTATTTCTAACCAATTCATCCACCAACCACAATCTTCAAACTGATCATCTACCTA 55 49747 

TCTAACCAATTCATCCACCAACCACAATCTTCAAACTGATCATCTACCTAACCAA 55 49752 

CTAACCAATTCATCCACCAACCACAATCTTCAAACTGATCATCTACCTAACCAAC 55 49753 

CAATTCATCCACCAACCACAATCTTCAAACTGATCATCTACCTAACCAACCAAAT 55 49758 

AATTCATCCACCAACCACAATCTTCAAACTGATCATCTACCTAACCAACCAAATA 55 49759 

ATCCACCAACCACAATCTTCAAACTGATCATCTACCTAACCAACCAAATAACTAG 55 49764 

TCCACCAACCACAATCTTCAAACTGATCATCTACCTAACCAACCAAATAACTAGC 55 49765 

CAACCACAATCTTCAAACTGATCATCTACCTAACCAACCAAATAACTAGCCAGCC 55 49770 

AACCACAATCTTCAAACTGATCATCTACCTAACCAACCAAATAACTAGCCAGCCA 55 49771 

CAATCTTCAAACTGATCATCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCA 55 49776 

AATCTTCAAACTGATCATCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCAT 55 49777 

TCAAACTGATCATCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCATTCATC 55 49782 

CAAACTGATCATCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCATTCATCC 55 49783 

TGATCATCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCATTCATCCATTTA 55 49788 

GATCATCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCATTCATCCATTTAT 55 49789 

TCTACCTAACCAACCAAATAACTAGCCAGCCAGTGCATTCATCCATTTATCCATC 55 49794 

CTACCTAACCAACCAAATAACTAGCCAGCCAGTGCATTCATCCATTTATCCATCC 55 49795 

TCCATTTATCCATCCATCCAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAA 55 49835 

CCATTTATCCATCCATCCAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAAT 55 49836 

TATCCATCCATCCAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAATGCATT 55 49841 

ATCCATCCATCCAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAATGCATTC 55 49842 

TCCATCCAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCA 55 49847 

CCATCCAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAA 55 49848 

CAGCTAATCGTATCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAACTATC 55 49853 

AGCTAATCGTATCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAACTATCC 55 49854 

ATCGTATCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCT 55 49859 

TCGTATCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTA 55 49860 

TCCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTATAACC 55 49865 

CCAAACTTCCTATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTATAACCT 55 49866 

CTTCCTATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTATAACCTATTTA 55 49871 

TTCCTATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTATAACCTATTTAT 55 49872 

ATCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTATAACCTATTTATTGTTT 55 49877 

TCATTCAGCCAATGCATTCTTCCAACTATCCTTTCTATAACCTATTTATTGTTTA 55 49878 

CAGCCAATGCATTCTTCCAACTATCCTTTCTATAACCTATTTATTGTTTACCCAC 55 49883 

AGCCAATGCATTCTTCCAACTATCCTTTCTATAACCTATTTATTGTTTACCCACC 55 49884 

ATGCATTCTTCCAACTATCCTTTCTATAACCTATTTATTGTTTACCCACCCAGTC 55 49889 

TGCATTCTTCCAACTATCCTTTCTATAACCTATTTATTGTTTACCCACCCAGTCA 55 49890 

TCTTCCAACTATCCTTTCTATAACCTATTTATTGTTTACCCACCCAGTCATCCAC 55 49895 
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CTTCCAACTATCCTTTCTATAACCTATTTATTGTTTACCCACCCAGTCATCCACC 55 49896 

AACTATCCTTTCTATAACCTATTTATTGTTTACCCACCCAGTCATCCACCCAACC 55 49901 

ACTATCCTTTCTATAACCTATTTATTGTTTACCCACCCAGTCATCCACCCAACCT 55 49902 

CCTTTCTATAACCTATTTATTGTTTACCCACCCAGTCATCCACCCAACCTCTCAA 55 49907 

CTTTCTATAACCTATTTATTGTTTACCCACCCAGTCATCCACCCAACCTCTCAAC 55 49908 

TATAACCTATTTATTGTTTACCCACCCAGTCATCCACCCAACCTCTCAACTCCAT 55 49913 

ATAACCTATTTATTGTTTACCCACCCAGTCATCCACCCAACCTCTCAACTCCATT 55 49914 

CTATTTATTGTTTACCCACCCAGTCATCCACCCAACCTCTCAACTCCATTCAT 53 49919 

TATTTATTGTTTACCCACCCAGTCATCCACCCAACCTCTCAACTCCATTCATGCT 55 49920 

CCAGTCATCCACCCAACCTCTCAACTCCATTCATGCTTTCATCTAGCTTAT 51 49938 

CAGTCATCCACCCAACCTCTCAACTCCATTCATGCTTTCATCTAGCTTATCT 52 49939 

ATCCACCCAACCTCTCAACTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTG 55 49944 

TCCACCCAACCTCTCAACTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGT 55 49945 

CCAACCTCTCAACTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATC 55 49950 

CAACCTCTCAACTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCT 55 49951 

TCTCAACTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCA 55 49956 

CTCAACTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCAT 55 49957 

CTCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCC 55 49962 

TCCATTCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCT 55 49963 

TCATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCA 55 49968 

CATGCTTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAA 55 49969 

TTTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAACCCAT 55 49974 

TTCATCTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAACCCATC 55 49975 

CTAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAACCCATCCAATT 55 49980 

TAGCTTATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAACCCATCCAATTT 55 49981 

TATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAG 55 49986 

ATCTGCTATCTGTCCATCTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGA 55 49987 

CTATCTGTCCATCTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTT 55 49992 

TATCTGTCCATCTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTT 55 49993 

GTCCATCTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTC 55 49998 

TCCATCTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCA 55 49999 

CTTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTA 55 50004 

TTTCCATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTAT 55 50005 

ATCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTATCATAC 55 50010 

TCCTCCTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTATCATACA 55 50011 

CTAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTATCATACATTCAG 55 50016 

TAATCAACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTATCATACATTCAGC 55 50017 

AACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTATCATACATTCAGCTAGCC 55 50022 

ACCCATCCAATTTCAAAGAGACTTTCCGTCAATGTATCATACATTCAGCTAGCCA 55 50023 

TCCAATTTCAAAGAGACTTTCCGTCAATGTATCATACATTCAGCTAGCCAACTGC 55 50028 

CCAATTTCAAAGAGACTTTCCGTCAATGTATCATACATTCAGCTAGCCAACTGCC 55 50029 

TTCAAAGAGACTTTCCGTCAATGTATCATACATTCAGCTAGCCAACTGCCATTGT 55 50034 

TCAAAGAGACTTTCCGTCAATGTATCATACATTCAGCTAGCCAACTGCCATTGTT 55 50035 

GAGACTTTCCGTCAATGTATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCT 55 50040 

AGACTTTCCGTCAATGTATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCTT 55 50041 

TTCCGTCAATGTATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCTTCTCCC 55 50046 

TCCGTCAATGTATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCTTCTCCCT 55 50047 

CAATGTATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCTTCTCCCTCTTCC 55 50052 

AATGTATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCTTCTCCCTCTTCCT 55 50053 

ATCATACATTCAGCTAGCCAACTGCCATTGTTTCTCTTCTCCCTCTTCCTTCTTG 55 50058 

TGCCCCCAAGGTCTGCTCTCCATCATCTGTGGGCTCGGTGGCCCTTCCCCA 51 50154 
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TCTTGGTTTTGTACACCTGCTGGATCCTCTTGGCCATTTTTTTCTTTTTCA 51 50233 

TCTTGGCCATTTTTTTCTTTTTCAGCTTGCCTTCCAAGTTCTTTCTGTTCT 51 50260 

AGTTCATAGTCTTTTTGTGGCGCTTTGGTGGTGGACTAGTGTTGGGACTCT 51 50359 

GTTCATAGTCTTTTTGTGGCGCTTTGGTGGTGGACTAGTGTTGGGACTCTG 51 50360 

GGCCGGGCTCTGGCTGGAGCTCTGGCTCCGGCTGCCACGATGGCTCTGTCT 51 50459 

TTTGGGGCTGAGAGTTGCTATGGAGCTGAGTGTGGGTGATAGGAAGGCTGT 51 50554 

GCTGAGAGTTGCTATGGAGCTGAGTGTGGGTGATAGGAAGGCTGTGAGTCT 51 50560 

CTCATCCTCTCCCAGCAGGCCTAGCTTTACAGAGGCCCTGGCAGCCCACCT 51 50654 

TAGCTTTACAGAGGCCCTGGCAGCCCACCTGGTTATATAGTTGGGGCTGAT 51 50675 

GAGATGTGGCTCAGCCAAGACAAAGCCCCCTACCCCTTACCCTCACCCCCA 51 50754 

GATAGTCCCAGCTACTGGTTCAGGGTAGGAGCCCTTGGGTCAGATTAAGCT 51 50835 

AATTCGCCTGAACAAGTCCCAGTTTCCCCATCTCTGCAGAATAGGGATAAT 51 50931 

CCCATCTCTGCAGAATAGGGATAATAATTGTACTGACCTCATTCGGACATTAGAA 55 50957 

CCATCTCTGCAGAATAGGGATAATAATTGTACTGACCTCATTCGGACATTAGAAG 55 50958 

TCTGCAGAATAGGGATAATAATTGTACTGACCTCATTCGGACATTAGAAGAATTA 55 50963 

CTGCAGAATAGGGATAATAATTGTACTGACCTCATTCGGACATTAGAAGAATTAT 55 50964 

GAATAGGGATAATAATTGTACTGACCTCATTCGGACATTAGAAGAATTATTAATAAAGGA 60 50969 

AATAGGGATAATAATTGTACTGACCTCATTCGGACATTAGAAGAATTATTAATAAAGGAG 60 50970 

GGATAATAATTGTACTGACCTCATTCGGACATTAGAAGAATTATTAATAAAGGAG 55 50975 

GATAATAATTGTACTGACCTCATTCGGACATTAGAAGAATTATTAATAAAGGAGAGAATT 60 50976 

CCCACAATAAGAGCTCAGTAAACATCACTGACCAGCATCATCAGGTGTTTTTCTT 55 51063 

CCACAATAAGAGCTCAGTAAACATCACTGACCAGCATCATCAGGTGTTTTTCTTA 55 51064 

ATAAGAGCTCAGTAAACATCACTGACCAGCATCATCAGGTGTTTTTCTTAACGC 54 51069 

TAAGAGCTCAGTAAACATCACTGACCAGCATCATCAGGTGTTTTTCTTAACGC 53 51070 

GCTCAGTAAACATCACTGACCAGCATCATCAGGTGTTTTTCTTAACGCCCT 51 51075 

CAGCTGAATGGTGGGCAGTTGTTAAGACAGATGATTAGTGCCCAGATGATG 51 51170 

GGAGGTGATGAATTGGTCAGATGGCTTGGTGGATGGATGAAAGATGAGTAA 51 51222 

GAGGTGATGAATTGGTCAGATGGCTTGGTGGATGGATGAAAGATGAGTAAC 51 51223 

GATGAATTGGTCAGATGGCTTGGTGGATGGATGAAAGATGAGTAACCACATG 52 51228 

ATGAATTGGTCAGATGGCTTGGTGGATGGATGAAAGATGAGTAACCACATGGA 53 51229 

TTGGTCAGATGGCTTGGTGGATGGATGAAAGATGAGTAACCACATGGACCA 51 51234 

ATCTAAAGTCGGGAAATTCAGAGCCGGGTTCAAATCCCAGTTTGCACTGAT 51 51331 

GTTTCTGAGGCTTAATTGCCGTATGTGACAAAGGGGTGTCTTTCCTTCTTT 51 51407 

TCTTTCCTTCTTTCCTGGTATTCTCGTGAGCCTGAGATGCCTGTCAAGCTA 51 51445 

TCTCTCCTTCAGTTTCTGCCTCTTGATTCTCCTCCCCTTCCTGCTAACGAA 51 51519 

AGTACCTCTAGAAGAAAGCCCAGACTTATGTTTGAACACTAAGCCATTTGA 51 51616 

CCCAGACTTATGTTTGAACACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCA 55 51634 

CCAGACTTATGTTTGAACACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCAT 55 51635 

CTTATGTTTGAACACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCATCCAGA 55 51640 

TTATGTTTGAACACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCATCCAGAG 55 51641 

TTTGAACACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCATCCAGAGCC 52 51646 

TTGAACACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCATCCAGAGCC 51 51647 

CACTAAGCCATTTGATCTTCTAGTCTTTGGGTTTCCATCCAGAGCCCTCCA 51 51652 

CTGTACTTTCCCACTTCTCTCTGCATGGAACTTCCTCTGTCTCTGTCTGTC 51 51747 

CCCATGTGCAACTTTGCCTCTTGCTATGAGGATTTGCAATCGTCTGCTTTTAT 53 51840 

CCATGTGCAACTTTGCCTCTTGCTATGAGGATTTGCAATCGTCTGCTTTTATGGA 55 51841 

TGCAACTTTGCCTCTTGCTATGAGGATTTGCAATCGTCTGCTTTTATGGAAGTTT 55 51846 

GCAACTTTGCCTCTTGCTATGAGGATTTGCAATCGTCTGCTTTTATGGAAGTTTT 55 51847 

TTTGCCTCTTGCTATGAGGATTTGCAATCGTCTGCTTTTATGGAAGTTTTTTTCT 55 51852 

TTGCCTCTTGCTATGAGGATTTGCAATCGTCTGCTTTTATGGAAGTTTTTTTCTT 55 51853 

TCTTGCTATGAGGATTTGCAATCGTCTGCTTTTATGGAAGTTTTTTTCTTTTTCT 55 51858 
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AGTGCAGTGGCACAATTACAGCTCACTGCAGCCTCCACCTCCTGGACTCAA 51 51954 

TAGCTGTGACTACAGGTGCATGCCACCACACCTGTCTAATTTTTTTATTTTTATT 55 52032 

GGTCTCACTTTGTTGCTTAGGTGGGTCTTGAACTCATGAGCTCAAGGTTTT 51 52100 

AGGCATGAGCCAATATGCCCAGCCTTTGCAGTTTATTTCTTAATAAACATT 51 52185 

AACATTTCAAATTTCTTACAGTGAGAACTGCTTTCATTTACTGAATGCTTTCTATGTGGC 60 52230 

ACATTTCAAATTTCTTACAGTGAGAACTGCTTTCATTTACTGAATGCTTTCTATG 55 52231 

AATTTCTTACAGTGAGAACTGCTTTCATTTACTGAATGCTTTCTATGTGGCTGGG 55 52239 

ATTTCTTACAGTGAGAACTGCTTTCATTTACTGAATGCTTTCTATGTGGCTGGG 54 52240 

TTACAGTGAGAACTGCTTTCATTTACTGAATGCTTTCTATGTGGCTGGGCT 51 52245 

ACCCTTTGTAGTGGAATGAATGGCAACCCCCAAAAATCTATGTCCACGTTA 51 52343 

CCCAAAAATCTATGTCCACGTTATAACTCCTAGAACTTGTCAATGTGATATTTGG 55 52371 

CCAAAAATCTATGTCCACGTTATAACTCCTAGAACTTGTCAATGTGATATTTGGA 55 52372 

AATCTATGTCCACGTTATAACTCCTAGAACTTGTCAATGTGATATTTGGAAAAGG 55 52377 

ATCTATGTCCACGTTATAACTCCTAGAACTTGTCAATGTGATATTTGGAAAAGGG 55 52378 

TGCAGATGTAATTAAGCTAAGAATCTTGAGATAAGCATGTTGGCTTAGCTGGTGG 55 52438 

GCAGATGTAATTAAGCTAAGAATCTTGAGATAAGCATGTTGGCTTAGCTGGTGGG 55 52439 

CCCTAAATCCAATGATAAATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGG 55 52494 

CCTAAATCCAATGATAAATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGGA 55 52495 

ATCCAATGATAAATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGGAGAAGA 55 52500 

TCCAATGATAAATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGGAGAAGAG 55 52501 

TGATAAATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGGAGAAGAGGAAAC 55 52506 

GATAAATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGGAGAAGAGGAAA 53 52507 

ATGTCTTTATGAGAGACAGAAGAGGTGTCACCCAGGGAGAAGAGGAAACCA 51 52512 

AAGGAAGGATTCTCTGCTAAGGCCTCCGGAGGGAGATCAGCCCAGCTGGCA 51 52608 

ACATTTCTGTTGTTTTAGCCACCAAGTTTGTGGTCATTTGGTATGGCAGCC 51 52699 

CCCATGAGGCAGATACTATGATTACATTTAGCAAAGAGGGAACAGGCTCAGA 52 52767 

CCATGAGGCAGATACTATGATTACATTTAGCAAAGAGGGAACAGGCTCAGAGA 53 52768 

AGGCAGATACTATGATTACATTTAGCAAAGAGGGAACAGGCTCAGAGAGGTG 52 52773 

GGCAGATACTATGATTACATTTAGCAAAGAGGGAACAGGCTCAGAGAGGTG 51 52774 

ATACTATGATTACATTTAGCAAAGAGGGAACAGGCTCAGAGAGGTGGAGTAACCA 55 52779 

TTCAGGTCTGGCCTCCTCTCGAGGTCACTAAGGGATTCTCGGCGATTAGAG 51 52874 

AGGTCACTAAGGGATTCTCGGCGATTAGAGGGACAGCTGCAGCAGGGTTCT 51 52895 

GTTGTGGGGTATATGCTAGACCAAGCCGTGAAGACTCTCTGGGTCTCTGGA 51 52980 

ACTTTCCCATCCTGAAGCACATAGCCTGGAATGGAGATCGTGGCCTGCCAT 51 53074 

CCATCCTGAAGCACATAGCCTGGAATGGAGATCGTGGCCTGCCATCAACCA 51 53080 

ACCTCTCCCAGCAGCGGGTGTGCGGCACGTCACGTACCTGCCCCCGCACCC 51 53174 

TATGTTTTATTACCAGGGCTCCTTGTGACTAGCACCATGTGGGGCATACAA 51 53259 

CATGTGGGGCATACAACAGGGACTCAGCTCATGTTTCCTGGGCAAATGAAT 51 53294 

CCTTGGACAAAAGGACAAGGCTGACCAACCGAGTCATTTGTGGGTCTGGGA 51 53364 

AGTCATTTGTGGGTCTGGGAGTAGTGGGATAACAGGGCCTCCCTTGCCCTA 51 53395 

TCCTTCCTACGTCAAACATGGCCCCCAGAGAAACCGAGGCTTCCCTGAAAA 51 53494 

CCTTCCTACGTCAAACATGGCCCCCAGAGAAACCGAGGCTTCCCTGAAAAT 51 53495 

GGAACAGGGGATCAGCTGATCCAGAGAATTAGCTCAAGGTGGCTGGTGCTT 51 53594 

ACTGTGAGGGAATGTGGTGGAGATCGCATTTGTGGCTTCTTTGGGATGGAA 51 53650 

GATGGAAGGAGTGAGGGAGGAGCCGGCAGTAGGGTGGGCAGCAGACGCACT 51 53694 

ATGGGGCCTAGGTTCTGTGTCTGTACCCAGTCGCCTCCCTGGGCCTCTTTT 51 53788 

CTAGGTTCTGTGTCTGTACCCAGTCGCCTCCCTGGGCCTCTTTTGCCTACT 51 53795 

TGAAGAAGGCGGGAGTGAGCTTCCAGGTAGGGGTGCAGGTGGTTGCCAGCA 51 53888 

CAGCATAGACTGGCAGTGGAAGAGTCTGCAGCCAAGAAGGACCTAGAGGAA 51 53937 

TGCCAGGCCTGGTCCCACCCATCACTTGAGCTAATTTTTCTGATCATCTGA 51 54036 

TGGTCCCACCCATCACTTGAGCTAATTTTTCTGATCATCTGACCCATGAGTA 52 54045 
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GGTCCCACCCATCACTTGAGCTAATTTTTCTGATCATCTGACCCATGAGTA 51 54046 

CACCCATCACTTGAGCTAATTTTTCTGATCATCTGACCCATGAGTAGCTATTAGC 55 54051 

ACCCATCACTTGAGCTAATTTTTCTGATCATCTGACCCATGAGTAGCTATTAGCT 55 54052 

TCACTTGAGCTAATTTTTCTGATCATCTGACCCATGAGTAGCTATTAGCTTCCC 54 54057 

CACTTGAGCTAATTTTTCTGATCATCTGACCCATGAGTAGCTATTAGCTTCCC 53 54058 

AGCTAATTTTTCTGATCATCTGACCCATGAGTAGCTATTAGCTTCCCCTAA 51 54064 

TGCTCAAGGGCACGCAGCTACCAGAAAAGAAGTTTGAACCCAGGTCTGCTG 51 54158 

CAGAAAAGAAGTTTGAACCCAGGTCTGCTGAACTCCCAAGCCAGTGTTCTTAAAA 55 54179 

AGAAAAGAAGTTTGAACCCAGGTCTGCTGAACTCCCAAGCCAGTGTTCTTAAAAG 55 54180 

AGAAGTTTGAACCCAGGTCTGCTGAACTCCCAAGCCAGTGTTCTTAAAAGA 51 54185 

GAAGTTTGAACCCAGGTCTGCTGAACTCCCAAGCCAGTGTTCTTAAAAGAC 51 54186 

CCTGTCCCGCTGGATGCTCTCGGCTGGGGTGTGCTGGGACTCGCAGAGGAA 51 54285 

ACTCGCAGAGGAATTTCCCGTCCCAGAGATGGGAAGATTTGGCGGAGATGA 51 54323 

GGCTTGGGAACAAGGTCACCGAGCCTTGCTGTTCAGCCTTCCTTGGCAGCT 51 54409 

TCACCGAGCCTTGCTGTTCAGCCTTCCTTGGCAGCTGGCCTCCCTCCGTGT 51 54424 

AAGGGATAGGGTGAGGGGAACCAGAGACAGGGAGGATTCCTCAGAGACTTT 51 54521 

GGAACCAGAGACAGGGAGGATTCCTCAGAGACTTTTTATTGACTCTTCTCT 51 54537 

GAACCAGAGACAGGGAGGATTCCTCAGAGACTTTTTATTGACTCTTCTCTGAACA 55 54538 

AGAGACAGGGAGGATTCCTCAGAGACTTTTTATTGACTCTTCTCTGAACACTGTC 55 54543 

GAGACAGGGAGGATTCCTCAGAGACTTTTTATTGACTCTTCTCTGAACACTGT 53 54544 

AGGGAGGATTCCTCAGAGACTTTTTATTGACTCTTCTCTGAACACTGTCGC 51 54549 

AGGATTCCTCAGAGACTTTTTATTGACTCTTCTCTGAACACTGTCGCCGGA 51 54553 

GGTGTCCGCTTGGGCTCGGGGCTCTGCTGGGCCTCGGCGTTGTCCTTGTGG 51 54649 

GGCAGCTCTTCTTTCTCCTCCTCTTCCCCCTCCTCCTCCTCTTCCTCCTCT 51 54748 

TGATGACAAGGAGAAGTTATCCTGACTCACACAGGCCATGAGCTTTTTCAT 51 54810 

TGAGCTTTTTCATGGAGGATTCGTGGCCCCGGCCATGGCCCGTGCTGTGGC 51 54848 

CTGTGTTGAGCTTGGCACAGCGGGAACCCATGGTCTACGTTGCCTGTCTCT 51 54923 

AGGATGCTGACATCACAAAGGGAGCCCATCCCCACTTGGGAACCTGGGTCT 51 55021 

CCACTTGGGAACCTGGGTCTGAGCCAACAGTTAACTCACACCTCAGCCACT 51 55052 

GGGCCAGTTCGGATGCCACACCATAGTCCTCATTTGCCCTGGAGAAAGTTT 51 55149 

CTGGAGAAAGTTTCCCTTGTAGCTGGGATGGGAGTTAGGGATTGAATTTCTAGAA 55 55187 

TGGAGAAAGTTTCCCTTGTAGCTGGGATGGGAGTTAGGGATTGAATTTCTAGAAG 55 55188 

AAAGTTTCCCTTGTAGCTGGGATGGGAGTTAGGGATTGAATTTCTAGAAGCAGGA 55 55193 

AAGTTTCCCTTGTAGCTGGGATGGGAGTTAGGGATTGAATTTCTAGAAGCAG 52 55194 

GCCAGAGAGAGCTGTCTCTGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAAT 55 55289 

CCAGAGAGAGCTGTCTCTGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATC 55 55290 

GAGAGCTGTCTCTGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAA 55 55295 

AGAGCTGTCTCTGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAG 55 55296 

TGTCTCTGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTG 55 55301 

GTCTCTGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGT 55 55302 

TGTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTA 55 55307 

GTTGAGTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAA 55 55308 

GTTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGT 55 55313 

TTTCTTGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTA 55 55314 

TGACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTATGCAC 55 55319 

GACTGTTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACT 55 55320 

TTAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTA 55 55325 

TAACCCTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAA 55 55326 

CTTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCA 55 55331 

TTGGAAATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCAT 55 55332 

AATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAAC 55 55337 
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ATAAATCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACT 55 55338 

TCATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGA 55 55343 

CATCAAGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAA 55 55344 

AGCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTT 55 55349 

GCTGTGTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTG 55 55350 

GTGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTGGAAGT 55 55355 

TGCTTAAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTGGAAGTC 55 55356 

AAAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTGGAAGTCTTCCT 55 55361 

AAATGTATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTGGAAGTCTTCCTT 55 55362 

TATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTGGAAGTCTTCCTTCG 52 55367 

ATGCACTCTGTAAGCTCATAAAACTCAGGAACCCTTGGAAGTCTTCCTTCG 51 55368 

GCCTGAAAGTGTGAAATCTTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTT 55 55422 

CCTGAAAGTGTGAAATCTTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTG 55 55423 

AAGTGTGAAATCTTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAA 55 55428 

AGTGTGAAATCTTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAAG 55 55429 

GAAATCTTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAAGGCATG 55 55434 

AAATCTTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAAGGCATGG 55 55435 

TTCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAAGGCATGGGAACA 55 55440 

TCTTGAAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAAGGCATGGGAA 52 55441 

AAAGGCAATGGCTCCTAAGCATTGTTTGTTTGTCCAAGGCATGGGAACAGG 51 55446 

TGATGCAAGATGGACACCACCAACCAGAGGCCACTCTACCCAGGTCAGGGT 51 55542 

TGGAGTGACATCCTCTTAAGTGTTTTGGGGCCACAGAGAAGACATCATGGA 51 55592 

CACAATTTCAGCATGGGGGGAGGGGGTTTAGGACTTTGTCTTTTATACATT 51 55676 

GGGTTTAGGACTTTGTCTTTTATACATTGAAATGAGTCGTTTGTACACTGCAATG 55 55699 

GGTTTAGGACTTTGTCTTTTATACATTGAAATGAGTCGTTTGTACACTGCAATGG 55 55700 

AGGACTTTGTCTTTTATACATTGAAATGAGTCGTTTGTACACTGCAATGGTATTT 55 55705 

GGACTTTGTCTTTTATACATTGAAATGAGTCGTTTGTACACTGCAATGGTATTTT 55 55706 

CATTGAAATGAGTCGTTTGTACACTGCAATGGTATTTTTTAAATATAAATTTTTTGAGGC 60 55723 

AATCCCAGCACTTTGGGAGGCGAGGCAGGCAGATCATCTGAGGTCAGAAGT 51 55806 

TACCAAAAAAAAAAAAAAAAAAAAATTTGTTTAGCTCCTTCAGCTACTCAGGAGGTTAGG 60 55904 

AAAAAAAAAAATTTGTTTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAAT 55 55918 

AAAAAAAAAATTTGTTTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAATC 55 55919 

AAAAATTTGTTTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAATCAGTTG 55 55924 

AAAATTTGTTTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAATCAGTTGA 55 55925 

TTGTTTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAATCAGTTGAACATA 55 55930 

TTTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAATCAGTTGAACATA 52 55933 

TTAGCTCCTTCAGCTACTCAGGAGGTTAGGGAGGAGAATCAGTTGAACATA 51 55934 

CCAGTGACAAGAGCGAAACTCCGTCTGTTTTTTTTTTTGTTGTTGTTGTTTTGTT 55 56032 

TTGTTTTGTTTTCAGAAACTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACC 55 56077 

TGTTTTGTTTTCAGAAACTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCA 55 56078 

TGTTTTCAGAAACTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAAT 55 56083 

GTTTTCAGAAACTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATC 55 56084 

CAGAAACTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTT 55 56089 

AGAAACTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTG 55 56090 

CTCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAAC 55 56095 

TCGTTGCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACA 55 56096 

GCTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACATATGG 55 56101 

CTTCCTAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACATATGGA 55 56102 

TAAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACATATGGATTGGA 55 56107 

AAAGATTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACATATGGATTGGAT 55 56108 

TTGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACATATGGATTGGATCTTGC 55 56113 
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TGGTCATTTCTGAGCACCAGAAATCCATTTGCCAACATATGGATTGGATCTTGCC 55 56114 

ATTTCTGAGCACCAGAAATCCATTTGCCAACATATGGATTGGATCTTGCCAGTCT 55 56119 

TTTCTGAGCACCAGAAATCCATTTGCCAACATATGGATTGGATCTTGCCAGTCTT 55 56120 

GAGCACCAGAAATCCATTTGCCAACATATGGATTGGATCTTGCCAGTCTTATC 53 56125 

AGCACCAGAAATCCATTTGCCAACATATGGATTGGATCTTGCCAGTCTTATCC 53 56126 

CAGAAATCCATTTGCCAACATATGGATTGGATCTTGCCAGTCTTATCCCCC 51 56131 

TGCCCCCTTCCTGATCCTGGAATCTATGATGTAAGGATTGTGAGATGGGGA 51 56227 

CTTCCTGATCCTGGAATCTATGATGTAAGGATTGTGAGATGGGGAGGTTAT 51 56233 

TTGATTTCAGACAGGAGGGAGGAGTGATGCAGCCACAGGCCGAGGAGAGCA 51 56327 

AGCACAGGCCTCACACAGCGCAGCCCATTACTCTGCATTCATCTACTCCTT 51 56423 

ATTACTCTGCATTCATCTACTCCTTGCCTTTTGCCGTCTCTGTGCTGACCA 51 56449 

CTGTTTCCCACCTCGAAGCTGTGGCCTGCACTGAGCAGTGCCCCCACCTCT 51 56524 

CCACCGTTTACACTTCCAACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACT 55 56579 

CACCGTTTACACTTCCAACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACTG 55 56580 

TTTACACTTCCAACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCA 55 56585 

TTACACTTCCAACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCAC 55 56586 

CTTCCAACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCACA 51 56591 

TTCCAACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCACACAGTA 55 56592 

ACCACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCACACAGTAGGCATTTAAA 60 56597 

CACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCACACAGTAGGCATTT 55 56599 

ACCCAACACTCAAGATGGGTTGTGTTTTTAAACTGTGGCACACAGTAGGCATTTA 55 56600 

CCACAAGGTGCCTTGGCATCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTT 60 56662 

CACAAGGTGCCTTGGCATCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCA 55 56663 

GGTGCCTTGGCATCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTTC 55 56668 

GTGCCTTGGCATCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTTCT 55 56669 

TTGGCATCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTT 55 56674 

TGGCATCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTC 55 56675 

TCTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAG 55 56680 

CTTTGTGACTTAATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGG 55 56681 

TGACTTAATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGA 55 56686 

GACTTAATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGAT 55 56687 

AATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGT 55 56692 

ATTAGGACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGTT 55 56693 

GACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGTTCTTCA 55 56698 

ACTCGATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGTTCTTCAC 55 56699 

ATCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGTTCTTCACTGGAG 55 56704 

TCTGTTCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGTTCTTCACTGGAGG 55 56705 

TCTAACCATTTTCTCCTTTCATGAGGTAGGATCAGGTTCTTCACTGGAGGG 51 56710 

ATCCAGACAGACTAATGTGGCCTTTGACACCATGGAAGGATGCACAATAGA 51 56763 

GCCTCCCAGGCACAGTAACCCTCTCCTAGGTGTCCTGAGAGCATCAGAACT 51 56834 

TACCCGCCCTGGGCGTGAGGGAAGCCAGGTTTGTGTGATTCGTGCAAAGAA 51 56927 

TGTCTTGTCAAGCTTTATTGGGCAGGTGACTTTTGCTCGTTTCACTCAGAT 51 56997 

GCTTGAGCATTTGATGTAGGGGAGTTGCTATGGCCTCACTCGGTGTTTCTT 51 57076 

ACTTTCTCTTAACTTCCAGCTGGGGGCTTGAGCATTTGATGTAGGGGAATT 51 57136 

GAATTGCTATGGCCTCACTTGGTGTTTCGGGCGACTTTTTCTTAATTTCCA 51 57182 

CTTCTGCATGTTCTCTTCCTGGTTCTGCAGCCTTTTGGGAAAGAAAGTTCT 51 57265 

TTCTGCATGTTCTCTTCCTGGTTCTGCAGCCTTTTGGGAAAGAAAGTTCTG 51 57266 

CATGTTCTCTTCCTGGTTCTGCAGCCTTTTGGGAAAGAAAGTTCTGGTTGA 51 57271 

ATGTTCTCTTCCTGGTTCTGCAGCCTTTTGGGAAAGAAAGTTCTGGTTGAG 51 57272 

CTCTTCCTGGTTCTGCAGCCTTTTGGGAAAGAAAGTTCTGGTTGAGGGGGT 51 57277 

TTTTGTCAGGTGGGGTGGGTCCCCGCCTCCCTCCTGTGCCTGGGGTGGTCA 51 57372 
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AGACCTCTGCGATGCCTCCTCCGGTGCCTGCAGGAGCGTCTTTTGCGCCTT 51 57454 

TCCTTCGAGAGCAGTGTCTGCGCCTATAGTGAGACTGGCCATGGGTCCTCT 51 57545 

AGCAGTGTCTGCGCCTATAGTGAGACTGGCCATGGGTCCTCTCGTAGACCT 51 57554 

TGTCCTTGCTCTTGCCCATGCAACTGCTGCCTGTACACCTCGTGCGAGCGT 51 57646 

TTCGCTCAGGCTCCTCACGCGGTATCGGACCATGGTGTTGGGAGATCTGGT 51 57696 

GGCGGAGGCCTGCCCACCTGCCCTTGGTGTTACTGTTGGTCTGGTCTGCAA 51 57792 

CTTGGTGTTACTGTTGGTCTGGTCTGCAAGGCTCCCCGGGAGCTTGTATAT 51 57814 

TGCCCAGCCTCCTCTGTGAGGGCAGCACAGGGCCAGGGGTCACAACTAGCA 51 57912 

TTGCCTTGCCTGTAAAGCATGTCCTCTGTCTCTTGCAGTAGGTGAACCATA 51 58009 

TTGCCTGTAAAGCATGTCCTCTGTCTCTTGCAGTAGGTGAACCATACAGAT 51 58014 

ATGTCCTCTGTCTCTTGCAGTAGGTGAACCATACAGATGGCAGGTGTTTTATT 53 58027 

TGTCCTCTGTCTCTTGCAGTAGGTGAACCATACAGATGGCAGGTGTTTTATT 52 58028 

TCTGTCTCTTGCAGTAGGTGAACCATACAGATGGCAGGTGTTTTATTGCCTAATC 55 58033 

CTGTCTCTTGCAGTAGGTGAACCATACAGATGGCAGGTGTTTTATTGCCTAAT 53 58034 

TCTTGCAGTAGGTGAACCATACAGATGGCAGGTGTTTTATTGCCTAATCCAAG 53 58039 

CTTGCAGTAGGTGAACCATACAGATGGCAGGTGTTTTATTGCCTAATCCAAG 52 58040 

AGTAGGTGAACCATACAGATGGCAGGTGTTTTATTGCCTAATCCAAGCCCT 51 58045 

TCCTTGCCAACTCACTGCTGTGCCACAGCCACCATGTGGAAGGGACTTCCG 51 58140 

TTGGATCTCTGTGCACACAGCTTACTGTTAAGATGGCAACAGCAGCAAACA 51 58194 

GATCTCTGTGCACACAGCTTACTGTTAAGATGGCAACAGCAGCAAACAGTT 51 58197 

ATCTCTGTGCACACAGCTTACTGTTAAGATGGCAACAGCAGCAAACAGTTC 51 58198 

TGTGCACACAGCTTACTGTTAAGATGGCAACAGCAGCAAACAGTTCCCTAATA 53 58203 

GTGCACACAGCTTACTGTTAAGATGGCAACAGCAGCAAACAGTTCCCTAATA 52 58204 

CACAGCTTACTGTTAAGATGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTAT 55 58209 

ACAGCTTACTGTTAAGATGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTATG 55 58210 

TTACTGTTAAGATGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCA 55 58215 

TACTGTTAAGATGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCAA 55 58216 

TTAAGATGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATT 55 58221 

ATGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTA 60 58226 

TGGCAACAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTAT 60 58227 

ACAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTAT 55 58232 

CAGCAGCAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTATT 55 58233 

GCAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCA 55 58238 

CAAACAGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCAT 55 58239 

AGTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCATACATT 55 58244 

GTTCCCTAATAGCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCATACATTC 55 58245 

CTAATAGCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCATACATTCACTCA 55 58250 

TAATAGCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCATACATTCACTCAT 55 58251 

GCTCCTATGTGCCAAGCATTGATTCATTTATTTCCCATACATTCACTCATTCTCT 55 58256 

CTCCTATGTGCCAAGCATTGATTCATTTATTTCCCATACATTCACTCATTCTCTC 55 58257 

ATGTGCCAAGCATTGATTCATTTATTTCCCATACATTCACTCATTCTCTCTCTCT 55 58262 

CTGTCTGTCGCCCAGGCTGGAGTGCAGTTGTGCAATCATGGATCATAGCAG 51 58357 

TAGCTGGGACTATAGGCGTGTGCTGCCACTCCCAGCTAATTTTTTGTATTT 51 58455 

GTGCTGCCACTCCCAGCTAATTTTTTGTATTTTTTGTGGAGATAGATAGGGTTTC 55 58474 

TGCTGCCACTCCCAGCTAATTTTTTGTATTTTTTGTGGAGATAGATAGGGTTTCA 55 58475 

CCACTCCCAGCTAATTTTTTGTATTTTTTGTGGAGATAGATAGGGTTTCACCATG 55 58480 

CACTCCCAGCTAATTTTTTGTATTTTTTGTGGAGATAGATAGGGTTTCACCATGT 55 58481 

GTCGGCCTCCCAGAGTGCTGGGATTACAGGTGTGAGCCACCACCCTTGCAT 51 58580 

ATTCCTCACTCTTACAATCCTCATTTTCTGTGGGGCAAACAGGCATGAAGA 51 58629 

CCAGCATTCAGACGGAGACAGCCTGGTTTTAGTCATACCCTTGGCTCTCCA 51 58724 

ATTCAGACGGAGACAGCCTGGTTTTAGTCATACCCTTGGCTCTCCACCTCC 51 58729 



www.manaraa.com

160 
 

 
 

ATCTTCTCCCCTCCCGCTCGGCCTTGCCGGGGCTTCTCATTGAACTTTGAT 51 58824 

TTCTCATTGAACTTTGATGATCCCATTAAAGTCCGGGATCAGAATCACAGA 51 58857 

GGCAGGGAGAATGTGGGAATGTGGCAGATACACAAATTTAAGGACTTGAAGAT 53 58938 

GCAGGGAGAATGTGGGAATGTGGCAGATACACAAATTTAAGGACTTGAAGATGCA 55 58939 

GAGAATGTGGGAATGTGGCAGATACACAAATTTAAGGACTTGAAGATGCAGAGAT 55 58944 

AGAATGTGGGAATGTGGCAGATACACAAATTTAAGGACTTGAAGATGCAGAGATC 55 58945 

GTGGGAATGTGGCAGATACACAAATTTAAGGACTTGAAGATGCAGAGATCATCCC 55 58950 

TGGGAATGTGGCAGATACACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCA 55 58951 

ATGTGGCAGATACACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGA 55 58956 

TGTGGCAGATACACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGAT 55 58957 

CAGATACACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGATCTGGG 55 58962 

AGATACACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGATCTGGGT 55 58963 

CACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGATCTGGGTTGG 53 58968 

ACAAATTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGATCTGGGTTGGC 53 58969 

TTTAAGGACTTGAAGATGCAGAGATCATCCCAGATGATCTGGGTTGGCCCA 51 58974 

GGGTCACAGGAAGAGAAACTGGGAGACACCACACTGCTGGCTTTGAAGATG 51 59069 

ACAGGAAGAGAAACTGGGAGACACCACACTGCTGGCTTTGAAGATGGAGGG 51 59074 

ATGGACAAGGAAATGGGTTATCCTCCCCTCGTGCATCCAGGAGGAACACAG 51 59169 

CCCATGAGACTTCTTTCAGAATTCTGACCTGCAGACCTGTAAGATAATGCATTTA 55 59244 

CCATGAGACTTCTTTCAGAATTCTGACCTGCAGACCTGTAAGATAATGCATTTAT 55 59245 

AGACTTCTTTCAGAATTCTGACCTGCAGACCTGTAAGATAATGCATTTATGTTGT 55 59250 

GACTTCTTTCAGAATTCTGACCTGCAGACCTGTAAGATAATGCATTTATGTTGTT 55 59251 

CTTTCAGAATTCTGACCTGCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAG 55 59256 

TTTCAGAATTCTGACCTGCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGC 55 59257 

GAATTCTGACCTGCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAA 55 59262 

AATTCTGACCTGCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAA 55 59263 

TGACCTGCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAAATTTG 55 59268 

GACCTGCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGT 55 59269 

GCAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGA 55 59274 

CAGACCTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTC 60 59275 

CTGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGT 60 59280 

TGTAAGATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTG 60 59281 

GATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTG 55 59286 

ATAATGCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGG 55 59287 

GCATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGGCAATA 55 59292 

CATTTATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGGCAATAA 55 59293 

ATGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGGCAATAAGAAAC 55 59298 

TGTTGTTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGGCAATAAGAAACA 55 59299 

TTTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGGCAATAAGAAACAAATTC 55 59304 

TTAAAGCTACAAAATTTGTGATGATCTGTCACAGTGGCAATAAGAAACAAATTCA 55 59305 

GCTACAAAATTTGTGATGATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGG 55 59310 

CTACAAAATTTGTGATGATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGC 55 59311 

AAATTTGTGATGATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAAT 55 59316 

AATTTGTGATGATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATC 55 59317 

GTGATGATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAG 55 59322 

TGATGATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGA 55 59323 

ATCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTT 55 59328 

TCTGTCACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTA 55 59329 

CACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGA 55 59334 

ACAGTGGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAG 55 59335 

GGCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGAT 55 59340 
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GCAATAAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGATG 55 59341 

AAGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGATGGGTGA 55 59346 

AGAAACAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGATGGGTGAT 55 59347 

CAAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGATGGGTGATATTGC 55 59352 

AAATTCAGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGATGGGTGATATTGCC 55 59353 

AGGAGGCTTAATCTTCAGATCCTTACAGGAGGTGATGGGTGATATTGCCAT 51 59359 

CCCTTGGTGTTTCTATGCTGCCTCTCTTTAGGGATAAGAAGGTCCTTTATGAT 53 59411 

CCTTGGTGTTTCTATGCTGCCTCTCTTTAGGGATAAGAAGGTCCTTTATGATG 53 59412 

GTGTTAAAAATATGAATGCTGAGGCCTTACCCTACGTCCCGCTAAGTCAAA 51 59488 

TACGTCCCGCTAAGTCAAATCTCCATGGCCAAAGCTTGCAGATGAAAATAA 51 59520 

TAATCGTAGCACTTTGGGAGGCTGAGGCGGGTGGATCACCTGAGGTCAGAA 51 59606 

GACCAGCCTAGTCAACATGGTGAAACCCTGTCTCTACTAAATATACAAAAATTAG 55 59663 

ACCAGCCTAGTCAACATGGTGAAACCCTGTCTCTACTAAATATACAAAAATTAGC 55 59664 

CCTAGTCAACATGGTGAAACCCTGTCTCTACTAAATATACAAAAATTAGCC 51 59669 

CTAGTCAACATGGTGAAACCCTGTCTCTACTAAATATACAAAAATTAGCCG 51 59670 

AGGAGAATTGCTTGAACCCAGGAGGCAGAGGTTGCAGTGAGCTGAGATGGC 51 59769 

TCCAGCCTCGGCAACAAGGGCGAAACTTCGTCTAAAAAAATAAAATAAAAT 51 59830 

ATAAAATAAAATAAAATAAACATAGGAAGGGGCTGGGTGTGGTGGCTCACA 51 59869 

TGGGAAGATCACTTGAGCCCAGGAGTTTGAGACCACCCTGGGCAACATAGT 51 59951 

TCTGTCTACAAAAAATAAAAAAAATAGCCTGGGTCCATGGTGGCATGTGCCTGTA 55 60008 

CATGTGCCTGTAGTTCCTGCTACTCAGGAGGCTGAGATGGGAGGATTGCTT 51 60051 

CACTCCAGCCTGGGTGACAGAGCAAGACCCTTATCTCAAAAAAAAAAAAAAAAAA 55 60144 

TGGGTGACAGAGCAAGACCCTTATCTCAAAAAAAAAAAAAAAAAAGGCACACCCA 55 60154 

AGTGTGTTATGGGGAGTCATTGCTAAAGTGATCAGGGTCATGGTAGTGCCA 51 60247 

GGCTAGCACTGAACTCTCATGTGCTCACTTGAAAGAACATGGTTGTTGATAC 52 60299 

GCTAGCACTGAACTCTCATGTGCTCACTTGAAAGAACATGGTTGTTGATACC 52 60300 

CACTGAACTCTCATGTGCTCACTTGAAAGAACATGGTTGTTGATACCCACC 51 60305 

ACTGAACTCTCATGTGCTCACTTGAAAGAACATGGTTGTTGATACCCACCGTA 53 60306 

ACTCTCATGTGCTCACTTGAAAGAACATGGTTGTTGATACCCACCGTAGGT 51 60311 

TCTCATGTGCTCACTTGAAAGAACATGGTTGTTGATACCCACCGTAGGTGA 51 60313 

TCATGTGCTCACTTGAAAGAACATGGTTGTTGATACCCACCGTAGGTGAGT 51 60315 

CATGTGCTCACTTGAAAGAACATGGTTGTTGATACCCACCGTAGGTGAGTG 51 60316 

GAATCGCTTGAGCCCAGGAGTTTGAGACCAGCCTGGGCAACATAGTGAGAC 51 60415 

AACATAGTGAGACCTCGTCTCTACAAAAAAATTAGAAAAATTAGCCAGGCAAGGT 55 60453 

TGAGGTAAGGAAATCACTTGAGCTCAGGAGATTGAGGCTGCAGTGAACTGT 51 60550 

GTAAGGAAATCACTTGAGCTCAGGAGATTGAGGCTGCAGTGAACTGTGTTT 51 60554 

TAAGGAAATCACTTGAGCTCAGGAGATTGAGGCTGCAGTGAACTGTGTTTG 51 60555 

CACTCTATTCTAGCCTGGGTGACAGAAAGAGACCTTGTCTCAAAAAAAAAAAAAA 55 60614 

AAAAAAGGAAGTGATGTATGCAGAATACCAGGCACACAGTTGGTGTCCCATAAAC 55 60665 

AAAAAGGAAGTGATGTATGCAGAATACCAGGCACACAGTTGGTGTCCCATAAACA 55 60666 

GAAGTGATGTATGCAGAATACCAGGCACACAGTTGGTGTCCCATAAACAGAA 52 60672 

AAGTGATGTATGCAGAATACCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCA 55 60673 

ATGTATGCAGAATACCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCATACTG 55 60678 

TGTATGCAGAATACCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCATACTGT 55 60679 

CAGAATACCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCATACTGTGACATT 55 60685 

AGAATACCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCATACTGTGACATTT 55 60686 

ACCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCATACTGTGACATTTCT 52 60691 

CCAGGCACACAGTTGGTGTCCCATAAACAGAAGTCATACTGTGACATTTCT 51 60692 

CACACAGTTGGTGTCCCATAAACAGAAGTCATACTGTGACATTTCTGAGGTGCTT 55 60697 

ACACAGTTGGTGTCCCATAAACAGAAGTCATACTGTGACATTTCTGAGGTGCTTG 55 60698 

GTTGGTGTCCCATAAACAGAAGTCATACTGTGACATTTCTGAGGTGCTTGGT 52 60703 
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TTGGTGTCCCATAAACAGAAGTCATACTGTGACATTTCTGAGGTGCTTGGTG 52 60704 

TCTGGTCTCTGCCAAAATGCTCTGGGTTTGCTCTACCATCAGGAAATGACT 51 60791 

TTTGCTCTACCATCAGGAAATGACTGTGACCCAGGGCCTGTGTCAAGGAAT 51 60817 

AAGGAGACCAGTGCCCAGCAGGACTTCTTATGTCCTTCCCCAGATCTCACT 51 60903 

GGGTCTTAAACTCTTGCCTTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTT 55 60955 

GGTCTTAAACTCTTGCCTTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTG 55 60956 

TAAACTCTTGCCTTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGT 55 60961 

AAACTCTTGCCTTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTG 55 60962 

CTTGCCTTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTT 55 60967 

TTGCCTTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTA 55 60968 

TTAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCC 55 60973 

TAGAAATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCCG 55 60974 

ATTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAG 55 60979 

TTTTAGTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAGA 55 60980 

GTATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAGAT 51 60985 

TATAGGTGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAGATG 51 60986 

TGGTATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAA 55 60992 

GTATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAA 53 60994 

TATATCAAGCAGCTTGAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAACCT 55 60995 

AAGCAGCTTGAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTT 55 61001 

CAGCTTGAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTT 55 61004 

AGCTTGAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTC 55 61005 

GAGTGTGGACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTCG 51 61010 

AGTGTGGACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTCGGT 52 61011 

GGACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAA 55 61016 

GACTTAGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAAC 55 61017 

AGATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAACGTTGT 55 61022 

GATCCGACCAGATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAACGTT 52 61023 

GACCAGATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAACGTTGTGAAACC 55 61028 

ACCAGATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAACGTTGTGAAACCG 55 61029 

ATGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAACGTTGTGAAACCGTGC 53 61034 

TGGACAAGTTAACCTTTGTTTCTTCGGTGGACATAACGTTGTGAAACCGTGC 52 61035 

CGGTGGTTAACAAAAATGTTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTA 55 61105 

GGTGGTTAACAAAAATGTTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAA 55 61106 

TTAACAAAAATGTTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTG 55 61111 

TAACAAAAATGTTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGC 55 61112 

AAAATGTTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGAT 55 61117 

AAATGTTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATT 55 61118 

TTTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATG 55 61123 

TTGAGTTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGT 55 61124 

TTTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAA 55 61129 

TTACAGGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAG 55 61130 

GGATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAG 55 61135 

GATGGCAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGC 55 61136 

CAGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCAC 55 61141 

AGATAAGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACT 55 61142 

AGAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTAC 55 61147 

GAGACTTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACC 55 61148 

TTCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGAC 55 61153 

TCCTTAATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACA 55 61154 

AATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTA 55 61159 
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ATGGTGCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTAT 55 61160 

GCTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTATCTCTG 55 61165 

CTTGATTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTATCTCTGT 55 61166 

TTAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTATCTCTGTACCCA 55 61171 

TAAATGTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTATCTCTGTACCCAA 55 61172 

GTGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTATCTCTGTACCCAAAT 52 61177 

TGAAAAGTTCAGCTCCACTGCTACCTGGACAAGTTATCTCTGTACCCAAATG 52 61178 

GGGATGAAAACTTCTGGCACAGAGTGAGGAATAAGCAGTTTTGAATTTAATTTTC 55 61230 

GGATGAAAACTTCTGGCACAGAGTGAGGAATAAGCAGTTTTGAATTTAATTTTCC 55 61231 

AGTTTTGAATTTAATTTTCCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAG 60 61266 

GTTTTGAATTTAATTTTCCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGA 60 61267 

GAATTTAATTTTCCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCC 60 61272 

AATTTAATTTTCCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCT 60 61273 

AATTTTCCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCT 55 61278 

ATTTTCCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTT 55 61279 

CCTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTG 55 61284 

CTGATGGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGA 55 61285 

GGTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGT 55 61290 

GTGACTGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTG 55 61291 

TGGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTGGAAAT 55 61296 

GGCTTAATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTGGAAATT 55 61297 

AATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTGGAAATTTCAGC 55 61302 

ATCTATTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTGGAAATTTCAGCT 55 61303 

TTTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTGGAAATTTCAGCTTTGGG 55 61308 

TTAAGTTATAACCTAAGAGTTCCTTTGTTGAAGAGTGGAAATTTCAGCTTTGGG 54 61309 

GTCAGATGGGATGAGCTGGTTCAATCTTGAGCTCCAGCTGGTAAATGTTTAA 52 61397 

TCAGATGGGATGAGCTGGTTCAATCTTGAGCTCCAGCTGGTAAATGTTTAACT 53 61398 

GGATGAGCTGGTTCAATCTTGAGCTCCAGCTGGTAAATGTTTAACTGGCTTT 52 61405 

GATGAGCTGGTTCAATCTTGAGCTCCAGCTGGTAAATGTTTAACTGGCTTTG 52 61406 

GGTTCCTGGGATGGAGGGAACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATA 55 61459 

GTTCCTGGGATGGAGGGAACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATAC 55 61460 

TGGGATGGAGGGAACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATACTCCAT 55 61465 

GGGATGGAGGGAACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATG 55 61466 

GGAGGGAACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCA 55 61471 

GAGGGAACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCAT 55 61472 

AACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAA 55 61477 

ACCCAGATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAG 55 61478 

GATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCC 55 61483 

ATTTGTAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCA 55 61484 

TAGCATTTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCAAGATG 55 61489 

AGCATTTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCAAGATGA 55 61490 

TTGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCAAGATGAGGTCA 55 61495 

TGCTGATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCAAGATGAGGTCAC 55 61496 

ATTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCAAGATGAGGTCACCAAGC 55 61501 

TTTCTGTAAATACTCCATGGTCCATTTCAAGCTGCCAAGATGAGGTCACCAAGCA 55 61502 

TAAATACTCCATGGTCCATTTCAAGCTGCCAAGATGAGGTCACCAAGCAGA 51 61508 

AAATACTCCATGGTCCATTTCAAGCTGCCAAGATGAGGTCACCAAGCAGAG 51 61509 

GCACCCCACTGGGTAGGGATCTGTTAAGAGGGTTTAGGAGGCAGGTTCTGG 51 61608 

AGACTGGTTCTTGTTGTATCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTT 51 61672 

TGGTTCTTGTTGTATCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTA 51 61676 

GTTCTTGTTGTATCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTA 55 61678 
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TTCTTGTTGTATCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAA 55 61679 

GTTGTATCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTT 55 61684 

TTGTATCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTT 55 61685 

TCTTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTTG 51 61690 

TTAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTTGGAACAA 55 61692 

TAGGGAGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTTGGAACAAT 55 61693 

AGGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTTGGAACAATGG 52 61698 

GGCAGGTTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTTGGAACAATGG 51 61699 

TTTGGGTTGTGACTTGTTGGTACTACTAAGAGTTTGGAACAATGGCCAGGT 51 61705 

AGGTGAATCATGAGGTCAGGAGATCGAGACCATCCTGGCTAACACAGTGAA 51 61801 

CATCCTGGCTAACACAGTGAAACCCCGTCTCTACTAAAAATACAAAAAATT 51 61831 

CACCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGAGTGAAC 51 61901 

TCCATCCTGGGCGACGGAGCGAGACTCTGTCTCAAAAAAAAAAAAAAGTTT 51 61996 

AAAAAAAAAAGTTTGGAACAAAACCCAGCGTGACAACTGTCTTTCATGTCCC 52 62033 

AAAAAAAAAGTTTGGAACAAAACCCAGCGTGACAACTGTCTTTCATGTCCC 51 62034 

AAAAGTTTGGAACAAAACCCAGCGTGACAACTGTCTTTCATGTCCCCCCCA 51 62039 

CTCATCCCCGAGCCCTCCTCCCCACTGAGCCTCCCCTCTCAAGAACAAGGA 51 62135 

CCCTCTCAAGAACAAGGAGAGAAGAGTGGGATGACTTTTCAACATTTATTGACAG 55 62168 

CCTCTCAAGAACAAGGAGAGAAGAGTGGGATGACTTTTCAACATTTATTGACAGG 55 62169 

CAAGAACAAGGAGAGAAGAGTGGGATGACTTTTCAACATTTATTGACAGGC 51 62174 

GGCATTGTTCCTTAGCAGGCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGAT 55 62225 

GCATTGTTCCTTAGCAGGCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATG 55 62226 

GTTCCTTAGCAGGCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCA 55 62231 

TTCCTTAGCAGGCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAA 55 62232 

TAGCAGGCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGA 55 62237 

AGCAGGCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGAT 55 62238 

GCTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGA 55 62243 

CTCCTGATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAA 55 62244 

GATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTG 55 62249 

ATTTTTATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGG 55 62250 

TATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACA 55 62255 

ATTGGATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACAT 55 62256 

ATGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACATTCTCA 55 62261 

TGGTGGCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACATTCTCAG 55 62262 

GCATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACATTCTCAGGCA 53 62267 

CATTTTCAAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACATTCTCAGGCAGGA 55 62268 

AAGATGTGGCAAGAGGATCTTGAAGTCTGGTAACATTCTCAGGCAGGAGTTT 52 62275 

AGATGTGGCAAGAGGATCTTGAAGTCTGGTAACATTCTCAGGCAGGAGTTT 51 62276 

AAGAGGATCTTGAAGTCTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGT 51 62285 

AGGATCTTGAAGTCTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTT 55 62288 

GGATCTTGAAGTCTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTT 55 62289 

TTGAAGTCTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCA 55 62294 

TGAAGTCTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAA 55 62295 

TCTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGT 55 62300 

CTGGTAACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTG 55 62301 

AACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTGTCTTC 55 62306 

ACATTCTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTGTCTTCT 55 62307 

CTCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTGTCTTCTACATC 55 62312 

TCAGGCAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTGTCTTCTACATCG 55 62313 

CAGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTGTCTTCTACATCGC 51 62318 

AGGAGTTTGGTGGATGTGCTATTTTGTGCAATTAGTGTCTTCTACATCGCG 51 62319 
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AGAGGAAGGCTGGGCCCTGAGAGCTCCCAGCCTCAGCCCCAGCCCACCCTC 51 62418 

TGGCAGCTCCGCCTCCTTCGTCTGCGACTTCTTTGTCTCTGGCGGTAATAT 51 62505 

TCCTTCGTCTGCGACTTCTTTGTCTCTGGCGGTAATATCTGCTCCGGCTCT 51 62518 

ATGGGCTTGGCCTGAATGCTCAGAGCAGGGCACCACCTTGGCTGAGCCAGC 51 62605 

TCTGCGGCCTGTTATAGATGCCAGGGGGCCGTTGGTCATTGTGAGGGCAAA 51 62704 

TCACAAACCATGGCCAGGTGGCCTGCATCATGTCCATATATGGGCATTTGA 51 62767 

GCGATACAAGATGACTCCTCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAA 55 62866 

CGATACAAGATGACTCCTCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAAA 55 62867 

CAAGATGACTCCTCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAAATATTA 55 62872 

AAGATGACTCCTCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAAATATTAC 55 62873 

GACTCCTCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAAATATTACTGTTA 55 62878 

ACTCCTCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAAATATTACTGTTAA 55 62879 

TCCGTGGGAGCAATCATCTAGTTATTCAATTAACAAAATATTACTGTTAATATTTTGGC 59 62884 

ATAGTGATAAACAAGACAGACATGCCCTTGTTAAGAAGTATTATTATTATT 51 62979 

TTTAATTACTTATGTATTTTGTTTATTTTTTTGAGACAGAGTCTCATTCTGTCACCCAGG 60 63040 

AGTCTCATTCTGTCACCCAGGCTGGAGTGCAGTAGCACAATCTTGGCTCAC 51 63079 

CGAGTAGTTGGGACTACAGACATGCACCACCACACTCAACTAATTTTTGTATTTT 55 63178 

AGTAGTTGGGACTACAGACATGCACCACCACACTCAACTAATTTTTGTATTTTTA 55 63180 

TCCTGACCTCAAGTGATCTGCCCGTCTCAGCCTCCCAAAGTGCTGGAATTA 51 63279 

TGGAATTACAGGCATGAGCCACCGTGCCTGGCCATTATTATTATTTGTAGA 51 63322 

CTTGAGCAAATCTCCTGCCTCTGCCTCCCAAAGCACTGGGATTACAGATAT 51 63418 

ACACCCTGCCCCTAATAGACTTTATAATCTAACTACAGAAAGCATGAATGA 51 63477 

GCATGAATGAAACAGCCCTGAAGAATAATTGTAATAGTGACAAATGCTGAT 51 63518 

GGGTTTCTGAGGATATGTGCTGGGAGAACTTGACCTCAGGTGAGGCTCTAG 51 63581 

AACCCTAAATGGATGCTATAGTAAGAGGAGGGAGGAGCACCTGGGAAGAAA 51 63662 

AAGAAAGAGCTGCTCCTGCAACTGTTCTGAGGCGGTGCAGGATGTGCAGTT 51 63707 

TTCTATGCAGGGCCAGGCAGCAGGGGATCCGTGGAGACAGAAAGTGATCGG 51 63762 

GGGCTTCCTTGTGGGCTGATGCTTTGGAACTTGATAGAGGCGGTGGTTACA 51 63859 

CGGTGGTTACACAACATTGTAACTGTACTAAATGCCACTGAATTACACACTTTAT 55 63899 

GGTGGTTACACAACATTGTAACTGTACTAAATGCCACTGAATTACACACTTTATT 55 63900 

TTTATTTATTTAATTTTGAATGAACGAATGACAGGGTGTCGCTCTGTCGCTCAGG 55 63953 

TTATTTATTTAATTTTGAATGAACGAATGACAGGGTGTCGCTCTGTCGCTCAGGC 55 63954 

TATTTAATTTTGAATGAACGAATGACAGGGTGTCGCTCTGTCGCTCAGGCTG 52 63959 

ATTTAATTTTGAATGAACGAATGACAGGGTGTCGCTCTGTCGCTCAGGCTG 51 63960 

ATTTTGAATGAACGAATGACAGGGTGTCGCTCTGTCGCTCAGGCTGGAGTG 51 63965 

AAGCGATTCTCCTGCCTCAGCCTCCCAAGTAGCTGGGATTACAGACGCCCG 51 64060 

CACACCTGGCCAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCTTGTT 51 64115 

TTGTTGGTCAGGCTGGTCTCGAACTCCTGACCTCAAGTGATCTGCCCGCCT 51 64161 

GCCTTGAATTACACACTTTAAAATGATGTATTTTATGTTACCTGACTTTCAGCTC 55 64258 

TTTAAAATGATGTATTTTATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTG 60 64274 

TTAAAATGATGTATTTTATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTGT 60 64275 

ATGATGTATTTTATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTGT 55 64280 

TGATGTATTTTATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTGTG 55 64281 

TATTTTATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTGTGAGGC 54 64286 

ATTTTATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTGTGAGGC 53 64287 

ATGTTACCTGACTTTCAGCTCAATTGCAAACACGAAAAGCTGTGAGGCCAA 51 64292 

CACTGGTCATGGTGTGGTCTTTTCCACAGCCCCATGGATTTTAAGGGTAAA 51 64389 

GGGAGCAGTTAGAATTGGTTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTT 55 64443 

GGAGCAGTTAGAATTGGTTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTG 55 64444 

AGTTAGAATTGGTTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGG 55 64449 

GTTAGAATTGGTTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGA 55 64450 
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AATTGGTTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTT 55 64455 

ATTGGTTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTT 55 64456 

TTTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTT 55 64461 

TTGGCTACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTT 55 64462 

TACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTT 55 64467 

ACTTAAACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTA 55 64468 

AACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAG 55 64473 

ACAGAAAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGT 55 64474 

AAACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGTCAGAG 55 64479 

AACCGAAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGTCAGAGG 55 64480 

AAATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGTCAGAGGTGATT 55 64485 

AATGAGTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGTCAGAGGTGATTT 55 64486 

GTGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGTCAGAGGTGATTTCGG 53 64491 

TGAGTTGGGTGGAAGTTTTATGTTTTTCTTAAGGAGTCAGAGGTGATTTCGG 52 64492 

AAGTTTTATGTTTTTCTTAAGGAGTCAGAGGTGATTTCGGGGGTCATTAGA 51 64504 

GGGTGATGACATATGTTTGCCAACTACTCTCAAGGATTTACCCATAGAGAAAGAG 55 64594 

GGTGATGACATATGTTTGCCAACTACTCTCAAGGATTTACCCATAGAGAAAGAGG 55 64595 

TGACATATGTTTGCCAACTACTCTCAAGGATTTACCCATAGAGAAAGAGGGAGAA 55 64600 

GACATATGTTTGCCAACTACTCTCAAGGATTTACCCATAGAGAAAGAGGGAGAAG 55 64601 

GTTTGCCAACTACTCTCAAGGATTTACCCATAGAGAAAGAGGGAGAAGAAGG 52 64608 

TTTGCCAACTACTCTCAAGGATTTACCCATAGAGAAAGAGGGAGAAGAAGGGAGA 55 64609 

GAACGTTCACAACTGGCCATGCCAGGCGCGGTGGCTCACACCTGTAATCCA 51 64708 

AGACCAGCCTCGGCAACATAGAGCCCATCTCTACAAAAATAAAAAAAAAAT 51 64794 

AGATTTTTTTGAAAAAACAATTGGCCAATCTGTGTAAAGGGGAGGTGTTTG 51 64850 

CAAAATAGATTATTAAATTTTTTTAAAAAGAACAAAAGAAAACCCAGGGAGGTCAGCCAG 60 64942 

ATCCTTTTCAAGGGTCCAGGCTTTTGTCTTTTAGCTCTGCCTTCAGCAAGT 51 65019 

TTTTCAAGGGTCCAGGCTTTTGTCTTTTAGCTCTGCCTTCAGCAAGTGCTTT 52 65023 

TTTCAAGGGTCCAGGCTTTTGTCTTTTAGCTCTGCCTTCAGCAAGTGCTTT 51 65024 

CAGGCTTTTGTCTTTTAGCTCTGCCTTCAGCAAGTGCTTTCCATCCACAAA 51 65035 

AGGCTTTTGTCTTTTAGCTCTGCCTTCAGCAAGTGCTTTCCATCCACAAAGTT 53 65036 

TTTGTCTTTTAGCTCTGCCTTCAGCAAGTGCTTTCCATCCACAAAGTTGCCTCAT 55 65041 

TTGTCTTTTAGCTCTGCCTTCAGCAAGTGCTTTCCATCCACAAAGTTGCCTCATA 55 65042 

TTTTAGCTCTGCCTTCAGCAAGTGCTTTCCATCCACAAAGTTGCCTCATAGT 52 65047 

TTTAGCTCTGCCTTCAGCAAGTGCTTTCCATCCACAAAGTTGCCTCATAGT 51 65048 

TCTGCCTTCAGCAAGTGCTTTCCATCCACAAAGTTGCCTCATAGTCCAAGA 51 65054 

AGCTCCCTGCCAAAGGGATTGAGTAGGGACTGAAATCCAGCCTGTGGTCTA 51 65148 

ATCGGAGCTGTCTTTTTCCTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAAT 55 65242 

TCGGAGCTGTCTTTTTCCTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATT 55 65243 

GCTGTCTTTTTCCTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAAC 55 65248 

CTGTCTTTTTCCTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAACA 55 65249 

TTTTTCCTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAACAAAGGC 55 65254 

TTTTCCTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAACAAAGGCA 55 65255 

CTAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAACAAAGGCACACTA 55 65260 

TAATTTGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAACAAAGGCACACTAA 55 65261 

TGCCTGCTCACAGCAGAAGTCTCTTCCAAATTTGAACAAAGGCACACTAAG 51 65266 

CTCACAGCAGAAGTCTCTTCCAAATTTGAACAAAGGCACACTAAGGGCTAA 51 65272 

AAGGAGAAAGAGGAGGGGTGGCAAAGGGAGTTCTTGTCTCTTTTTTAGAGA 51 65368 

GGGTGGCAAAGGGAGTTCTTGTCTCTTTTTTAGAGACAAGGTCTAGCTCTTTT 53 65383 

GGTGGCAAAGGGAGTTCTTGTCTCTTTTTTAGAGACAAGGTCTAGCTCTTTTG 53 65384 

GCAATCATAGCTCACAGCAGCCTCAATGGAATCCTCATGGTATAAAGAGCTTT 53 65458 

CAATCATAGCTCACAGCAGCCTCAATGGAATCCTCATGGTATAAAGAGCTTTC 53 65459 
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ATAGCTCACAGCAGCCTCAATGGAATCCTCATGGTATAAAGAGCTTTCCCA 51 65464 

TAGCTCACAGCAGCCTCAATGGAATCCTCATGGTATAAAGAGCTTTCCCAG 51 65465 

AGCACACTGCCCCCTGGGGTAAAGCAGGGCTCCTAGAAAGGAGAAGGGGCT 51 65564 

TAGAAAGGAGAAGGGGCTGATGGATACCAGGTAGACAGTTAGTACTCTCTT 51 65597 

GAAACCATGAATTTGAAGCTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCAC 55 65691 

AAACCATGAATTTGAAGCTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACA 55 65692 

ATGAATTTGAAGCTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACATAGTA 55 65697 

TGAATTTGAAGCTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACATAGTAG 55 65698 

TTGAAGCTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAG 55 65703 

TGAAGCTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGC 55 65704 

CTAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAA 55 65709 

TAAAGTCTATTGTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAAC 55 65710 

TCTATTGTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTC 55 65715 

CTATTGTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCA 55 65716 

GTCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAAT 55 65721 

TCACTAAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATT 55 65722 

AAGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTC 55 65727 

AGAGGGATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCA 55 65728 

GATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCT 55 65733 

ATACAGTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTA 55 65734 

GTAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTAGATTG 55 65739 

TAGCACATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTAGATTGA 55 65740 

CATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTAGATTGAGGTAA 55 65745 

ATAGTAGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTAGATTGAGGTAAAATTGT 60 65746 

AGGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTAGATTGAGGTAAAATTGTTACCC 60 65751 

GGTTAGCAGTAACTTTTCATTAATTGATTCAGATCTAGATTGAGGTAAAATTGTTACCC 59 65752 

GCAGTAACTTTTCATTAATTGATTCAGATCTAGATTGAGGTAAAATTGTTACCC 54 65757 

CCCAATCCTCTAACACTTACTTTTTTTTGTTTGGTTGGTTTTTTTGTTTGCTTGT 55 65810 

TTGCTTGTTTGTTTTTTAGATGGAGTTTTGCTATTGTTGCCCAGGCTGGAG 51 65857 

AATGACACCATCTTGGCTCACTGCAACCTCTGCCTCCCAGGTTCAAGCGAT 51 65911 

TGGGATTATAGGCATATGTCACCACGCGTGGCTAATTTTTGTATTTTTAGT 51 65988 

ACGCGTGGCTAATTTTTGTATTTTTAGTAGAGACGGGGTTTCACCATTTTG 51 66011 

TCAAGTGATCCACCCACCTCAGCCTACCAAAGTGCTAGGATTACAGGCGTG 51 66088 

GTGACTATCAATCTTCGACATCTCATCAGGTTCCTCTGAGACCATGTGAGTTA 53 66160 

TGACTATCAATCTTCGACATCTCATCAGGTTCCTCTGAGACCATGTGAGTTAC 53 66161 

ATCAATCTTCGACATCTCATCAGGTTCCTCTGAGACCATGTGAGTTACCCT 51 66166 

GACATCTCATCAGGTTCCTCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAA 55 66176 

ACATCTCATCAGGTTCCTCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAG 55 66177 

TCATCAGGTTCCTCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAA 55 66182 

CATCAGGTTCCTCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAA 55 66183 

GGTTCCTCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAG 55 66188 

GTTCCTCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGC 55 66189 

TCTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGA 55 66194 

CTGAGACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGAT 55 66195 

ACCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGATGGTGG 55 66200 

CCATGTGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGATGGTGGC 55 66201 

TGAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGATGGTGGCTCTTG 55 66206 

GAGTTACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGATGGTGGCTCTTGC 55 66207 

ACCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGATGGTGGCTCTTGCCTGTA 55 66212 

CCCTGTCTCTACTAAAAAGACAAAAATTAGCTGGGATGGTGGCTCTTGCCTGTAA 55 66213 

TACTAAAAAGACAAAAATTAGCTGGGATGGTGGCTCTTGCCTGTAATCCCATCTA 55 66222 
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TTACAGGCATGAGCCACTTTGCCCAGCCACAGAGATTAGTTCTGAGTTCTG 51 66313 

TCTGGGATCTTGAAGCCTTCCGTGGTCATCTGAAATTTTGGGTTTGTCACA 51 66409 

ATCTTGAAGCCTTCCGTGGTCATCTGAAATTTTGGGTTTGTCACAGCAGCT 51 66415 

TTCCGTGGTCATCTGAAATTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAAT 55 66426 

TCCGTGGTCATCTGAAATTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATA 55 66427 

GGTCATCTGAAATTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTA 55 66432 

GTCATCTGAAATTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTAC 55 66433 

CTGAAATTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCC 55 66438 

TGAAATTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCA 55 66439 

TTTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCACT 52 66444 

TTTGGGTTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCACT 51 66445 

TTTGTCACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCACTCACTGATACT 55 66451 

TTGTCACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCACTCACTGATA 52 66452 

ACAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCACTCACTGATACTGTGTTT 55 66457 

CAGCAGCTGGCTGTTACTCTAATACAGTACTTGCCACTCACTGATACTGTGTTTA 55 66458 

GCTGGCTGTTACTCTAATACAGTACTTGCCACTCACTGATACTGTGTTTATAATT 55 66463 

CTGGCTGTTACTCTAATACAGTACTTGCCACTCACTGATACTGTGTTTATAATTT 55 66464 

TGTTACTCTAATACAGTACTTGCCACTCACTGATACTGTGTTTATAATTTGTCTC 55 66469 

GTTACTCTAATACAGTACTTGCCACTCACTGATACTGTGTTTATAATTTGTCTCC 55 66470 

TCTAATACAGTACTTGCCACTCACTGATACTGTGTTTATAATTTGTCTCCC 51 66475 

CCCAAGTGGGATGGAAGTTCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTA 55 66524 

CCAAGTGGGATGGAAGTTCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAA 55 66525 

TGGGATGGAAGTTCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTG 55 66530 

GGGATGGAAGTTCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGA 55 66531 

GGAAGTTCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATA 55 66536 

GAAGTTCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAA 55 66537 

TCAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAACCTGA 55 66542 

CAGTGAGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAACCTGAA 55 66543 

AGACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAACCTGAACTAAA 55 66548 

GACTTTCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAACCTGAACTAAAA 55 66549 

TCTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAACCTGAACTAAAAGGAAC 55 66554 

CTTTTGTTCAGTGTGACAATCCTAATACTGAGAATAACCTGAACTAAAAGGAACT 55 66555 

GTTCAGTGTGACAATCCTAATACTGAGAATAACCTGAACTAAAAGGAACTGAAAT 55 66560 

TTCAGTGTGACAATCCTAATACTGAGAATAACCTGAACTAAAAGGAACTGAAATA 55 66561 

TGTGACAATCCTAATACTGAGAATAACCTGAACTAAAAGGAACTGAAATATTTGT 55 66566 

GTGACAATCCTAATACTGAGAATAACCTGAACTAAAAGGAACTGAAATATTTGTT 55 66567 

GTTGAATGAATAAGTGAATGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCT 55 66619 

TTGAATGAATAAGTGAATGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTT 55 66620 

TGAATAAGTGAATGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTT 55 66625 

GAATAAGTGAATGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTT 55 66626 

AGTGAATGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCA 55 66631 

GTGAATGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAA 55 66632 

TGGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAAATCTA 55 66637 

GGCAAATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAAATCTAA 55 66638 

ATGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAAATCTAAAATTG 55 66643 

TGGATGCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAAATCTAAAATTGT 55 66644 

GCTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAAATCTAAAATTGTGTTATCATGA 60 66649 

CTTTGTATGATAGGATTCTTTTCTTGGCTTTTTCCAAATCTAAAATTGTGTTATCATGAT 60 66650 

GGATTCTTTTCTTGGCTTTTTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGAC 60 66662 

GATTCTTTTCTTGGCTTTTTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACG 60 66663 

TTTCTTGGCTTTTTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGC 60 66669 
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TTCTTGGCTTTTTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCT 60 66670 

GGCTTTTTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCC 60 66675 

GCTTTTTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCC 60 66676 

TTCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCC 55 66681 

TCCAAATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCCT 55 66682 

ATCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCCTGCCAG 55 66687 

TCTAAAATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCCTGCCAGC 55 66688 

AATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCCTGCCAGCCACCC 55 66693 

ATTGTGTTATCATGATTTTTAAAACGACGTTTAGCTTCTCCCTGCCAGCCACCC 54 66694 

CGATTAGAAATCACCAAGACTCCTGCCAGTTAAACACACGCTGAGTCTCATAA 53 66779 

GATTAGAAATCACCAAGACTCCTGCCAGTTAAACACACGCTGAGTCTCATAAG 53 66780 

AGTTAAACACACGCTGAGTCTCATAAGGGGACATCCAATACTGTTCCCTGA 51 66806 

TCTGTGTTGTCACAGTGGCCTCTCACCCCCGCCCTGTTCAAGGAAAGACAT 51 66905 

ACTGGGAGGGGTGAATGCAGGCAGTTCATTCCCAGAATAATGAAAGGATAA 51 67003 

GGGTGAATGCAGGCAGTTCATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAG 55 67011 

GGTGAATGCAGGCAGTTCATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGA 55 67012 

ATGCAGGCAGTTCATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGATGACA 55 67017 

TGCAGGCAGTTCATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGATGACAG 55 67018 

GCAGTTCATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTT 55 67023 

CAGTTCATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTT 55 67024 

CATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATG 55 67029 

ATTCCCAGAATAATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCAT 60 67030 

CAGAATAATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCAT 55 67035 

AGAATAATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATC 55 67036 

AATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGC 55 67041 

ATGAAAGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCC 55 67042 

AGGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCCACAAT 55 67047 

GGATAATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCCACAATT 55 67048 

ATTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCCACAATTCCATA 55 67053 

TTTAGCAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCCACAATTCCATAG 55 67054 

CAGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCCACAATTCCATAGTCAGG 55 67059 

AGTAAGATGACAGTGTTTTAAATGTGCCATCATAGCCACAATTCCATAGTCAGGG 55 67060 

GATGACAGTGTTTTAAATGTGCCATCATAGCCACAATTCCATAGTCAGGGATTTA 55 67065 

ATGACAGTGTTTTAAATGTGCCATCATAGCCACAATTCCATAGTCAGGGATTTAT 55 67066 

AGTGTTTTAAATGTGCCATCATAGCCACAATTCCATAGTCAGGGATTTATCCCAA 55 67071 

GTGTTTTAAATGTGCCATCATAGCCACAATTCCATAGTCAGGGATTTATCCCAAA 55 67072 

TTAAATGTGCCATCATAGCCACAATTCCATAGTCAGGGATTTATCCCAAAGAAAT 55 67077 

TAAATGTGCCATCATAGCCACAATTCCATAGTCAGGGATTTATCCCAAAGAAATT 55 67078 

GTGCCATCATAGCCACAATTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCT 55 67083 

TGCCATCATAGCCACAATTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTG 55 67084 

TCATAGCCACAATTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGT 55 67089 

CATAGCCACAATTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTT 55 67090 

CCACAATTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATAC 55 67095 

CACAATTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACA 55 67096 

TTCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACAGGTGT 55 67101 

TCCATAGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACAGGTGTG 55 67102 

AGTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACAGGTGTGAGATG 55 67107 

GTCAGGGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACAGGTGTGAGAT 53 67108 

GGATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACAGGTGTGAGATGGAG 52 67113 

GATTTATCCCAAAGAAATTCTCCTGCGTGTTCATACAGGTGTGAGATGGAGG 52 67114 

CCAAAGAAATTCTCCTGCGTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAA 55 67122 
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CAAAGAAATTCTCCTGCGTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAA 55 67123 

AAATTCTCCTGCGTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAAGCATT 55 67128 

AATTCTCCTGCGTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAAGCATTG 55 67129 

TCCTGCGTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAAGCATTGTTTGT 55 67134 

CCTGCGTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAAGCATTGTTT 52 67135 

GTGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAAGCATTGTTTGTGGG 52 67140 

TGTTCATACAGGTGTGAGATGGAGGGTGTTCATTAAAGCATTGTTTGTGGG 51 67141 

GGGAAAATTAGAAATCGCTTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTT 55 67191 

GGAAAATTAGAAATCGCTTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCC 60 67192 

ATTAGAAATCGCTTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCC 55 67197 

TTAGAAATCGCTTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCA 55 67198 

AATCGCTTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTG 55 67203 

ATCGCTTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGT 55 67204 

TTAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAAT 55 67209 

TAATGTTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATA 55 67210 

TTCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCA 55 67215 

TCATCTTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCAC 55 67216 

TTAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCA 55 67221 

TAAGGAAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCAT 55 67222 

AAATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCATTCAGA 55 67227 

AATGGTAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCATTCAGAA 55 67228 

TAAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCATTCAGAACCCTG 55 67233 

AAATCAGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCATTCAGAACCCTGG 55 67234 

AGTTGTTTCACCCATGTTGTGGAATAGCTCACAAGCATTCAGAACCCTGGA 51 67239 

TTGTTTCACCCATGTTGTGGAATAGCTCACAAGCATTCAGAACCCTGGAGA 51 67241 

CATGTTGTGGAATAGCTCACAAGCATTCAGAACCCTGGAGAGTGATGTGAT 51 67251 

ATGTTGTGGAATAGCTCACAAGCATTCAGAACCCTGGAGAGTGATGTGATGT 52 67252 

AATAGCTCACAAGCATTCAGAACCCTGGAGAGTGATGTGATGTGGACTGATAT 53 67261 

ATAGCTCACAAGCATTCAGAACCCTGGAGAGTGATGTGATGTGGACTGATAT 52 67262 

TCACAAGCATTCAGAACCCTGGAGAGTGATGTGATGTGGACTGATATGGAA 51 67267 

CCTGGAGAGTGATGTGATGTGGACTGATATGGAAGGAGGTCTATGCTATAT 51 67284 

CTGGAGAGTGATGTGATGTGGACTGATATGGAAGGAGGTCTATGCTATATCGAAA 55 67285 

GAGTGATGTGATGTGGACTGATATGGAAGGAGGTCTATGCTATATCGAAACTGAG 55 67290 

AGTGATGTGATGTGGACTGATATGGAAGGAGGTCTATGCTATATCGAAACTGAGT 55 67291 

TGTGATGTGGACTGATATGGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTT 55 67296 

GTGATGTGGACTGATATGGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTG 55 67297 

GTGGACTGATATGGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAA 55 67302 

TGGACTGATATGGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAA 55 67303 

TGATATGGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAG 55 67308 

GATATGGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGG 55 67309 

GGAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGGGT 52 67314 

GAAGGAGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCA 55 67315 

AGGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCA 55 67320 

GGTCTATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCAT 55 67321 

ATGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTG 55 67326 

TGCTATATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGT 55 67327 

TATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAA 55 67332 

ATCGAAACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAG 55 67333 

AACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAG 55 67338 

ACTGAGTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGA 55 67339 

GTGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTA 55 67344 
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TGAGTTGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAA 55 67345 

TGCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAACACTC 55 67350 

GCCAAAATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCA 55 67351 

AATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCACATAC 55 67356 

ATGTAGGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCACATACA 55 67357 

GGGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCACATACACAGAG 55 67362 

GGTGTCATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCACATACACAGAGG 55 67363 

CATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCACATACACAGAGGAAAAA 55 67368 

ATCCCATGTTTGTAAAAAGATTAGAAATTAACACTCACATACACAGAGGAAAAAG 55 67369 

TCACATACACAGAGGAAAAAGTCTAGAATGTGATACATTGACCTGACAGTGGGAG 55 67403 

CACATACACAGAGGAAAAAGTCTAGAATGTGATACATTGACCTGACAGTGGGAGG 55 67404 

ACACAGAGGAAAAAGTCTAGAATGTGATACATTGACCTGACAGTGGGAGGTGGAA 55 67409 

CACAGAGGAAAAAGTCTAGAATGTGATACATTGACCTGACAGTGGGAGGTGGAAT 55 67410 

AGGAAAAAGTCTAGAATGTGATACATTGACCTGACAGTGGGAGGTGGAATAATGG 55 67415 

GGAAAAAGTCTAGAATGTGATACATTGACCTGACAGTGGGAGGTGGAATAATGGA 55 67416 

AAGTCTAGAATGTGATACATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCT 55 67421 

AGTCTAGAATGTGATACATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTT 55 67422 

AGAATGTGATACATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTT 55 67427 

GAATGTGATACATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTT 55 67428 

TGATACATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTTCTACT 55 67433 

GATACATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTTCTACTT 55 67434 

ATTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTTCTACTTTATTC 55 67439 

TTGACCTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTTCTACTTTATTCA 55 67440 

CTGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTTCTACTTTATTCATTTCT 55 67445 

TGACAGTGGGAGGTGGAATAATGGAAGGCTTCACTTTCTACTTTATTCATTTCTG 55 67446 

GGGATTTTTCACTGTAAGGGTATGTTGAATGAGTTATTTCCATGAACAGAAAGAA 55 67510 

GGATTTTTCACTGTAAGGGTATGTTGAATGAGTTATTTCCATGAACAGAAAGAAA 55 67511 

TTTCACTGTAAGGGTATGTTGAATGAGTTATTTCCATGAACAGAAAGAAAACAAT 55 67516 

TTCACTGTAAGGGTATGTTGAATGAGTTATTTCCATGAACAGAAAGAAAACAATG 55 67517 

TGTAAGGGTATGTTGAATGAGTTATTTCCATGAACAGAAAGAAAACAATGTCTGT 55 67522 

AGCCCAGGAGTTCAAGACCAGCTCGGGCAACATGGTGAAATTCCCTCTCTA 51 67618 

GGCAACATGGTGAAATTCCCTCTCTACAAATTATACAAAAATTAGCTGGATATGG 55 67643 

GCAACATGGTGAAATTCCCTCTCTACAAATTATACAAAAATTAGCTGGATATGGT 55 67644 

ATGGTGAAATTCCCTCTCTACAAATTATACAAAAATTAGCTGGATATGGTGATAT 55 67649 

TGGTGAAATTCCCTCTCTACAAATTATACAAAAATTAGCTGGATATGGTGATATG 55 67650 

AAATTCCCTCTCTACAAATTATACAAAAATTAGCTGGATATGGTGATATGCACCT 55 67655 

AATTCCCTCTCTACAAATTATACAAAAATTAGCTGGATATGGTGATATGCACCTG 55 67656 

CCTCTCTACAAATTATACAAAAATTAGCTGGATATGGTGATATGCACCTGTAGTT 55 67661 

TGAGGCTGCAGTGAGTCGTCATCCCGTCACTGCATTCCAGCCTGGGCAACA 51 67757 

ACTGCATTCCAGCCTGGGCAACAGAGTAAGACCCTGTCTCAAGAAAAGAAA 51 67785 

GAGGCCGAGGCAGGCAGATCACGAGATCAGGAGATCGAGACCACGGTTAAA 51 67881 

GAGATCGAGACCACGGTTAAACCCCGTCTCTACTAAAAATACAAAAAATTA 51 67911 

GCCTGTAGTCCCAGCTACTCGGGAGGCTGAGGCAGGAGAATGGCGTGAACC 51 67981 

AGCCTGGGCGACAGAGCGAGACTCTGTCTCAAAAGGGAAAAAAAAAAAAGT 51 68078 

ACAGAGCGAGACTCTGTCTCAAAAGGGAAAAAAAAAAAAGTTGCAGAGTTAGTAA 55 68088 

TCCCCCATTGTTAACATTTTACATCACTGGGGCACATTTGTCACAATTAAA 51 68180 

GGCACATTTGTCACAATTAAAACACCAACTTTGGCACATTAGTACTTACCAAGCA 55 68210 

GCACATTTGTCACAATTAAAACACCAACTTTGGCACATTAGTACTTACCAAGCAA 55 68211 

TTTGTCACAATTAAAACACCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCT 55 68216 

TTGTCACAATTAAAACACCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTA 55 68217 

ACAATTAAAACACCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTT 55 68222 
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CAATTAAAACACCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTT 55 68223 

AAAACACCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTG 55 68228 

AAACACCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGA 55 68229 

CCAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTC 55 68234 

CAACTTTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCA 55 68235 

TTGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGC 55 68240 

TGGCACATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCT 55 68241 

CATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCT 55 68246 

ATTAGTACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTA 55 68247 

TACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTACTAAT 55 68252 

ACTTACCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTACTAATG 55 68253 

CCAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTACTAATGCTCAT 55 68258 

CAAGCAAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTACTAATGCTCATT 55 68259 

AAGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTG 55 68264 

AGCTCTAGATTTTATTTGAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGT 55 68265 

TAGATTTTATTTGAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCC 60 68270 

AGATTTTATTTGAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAG 55 68271 

TTATTTGAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCA 55 68276 

TATTTGAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAG 55 68277 

GAATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAG 55 68282 

AATTTCACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGG 55 68283 

CACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGGGTG 53 68288 

ACCAGCTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCA 55 68289 

CTTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCATACCC 55 68294 

TTTTCTACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCATACCCA 55 68295 

TACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCATACCCACTTTC 55 68300 

ACTAATGCTCATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCATACCCACTTTCT 55 68301 

TCATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTAT 55 68309 

CATTTTCTGTTCCAAGATCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATT 55 68310 

TCTGTTCCAAGATCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATTAACAT 55 68315 

CTGTTCCAAGATCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATTAA 51 68316 

CCAAGATCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATTAACATCTTATG 55 68321 

CAAGATCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATTAACATCTTATGT 55 68322 

TCCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATTAACATCTTATGTGAGGA 55 68327 

CCAGTTCAGGGTGCCATACCCACTTTCTGCTACTATTAACATCTTATGTGAGGAT 55 68328 

TCAGGGTGCCATACCCACTTTCTGCTACTATTAACATCTTATGTGAGGATAGTGC 55 68333 

CAGGGTGCCATACCCACTTTCTGCTACTATTAACATCTTATGTGAGGATAGTGCA 55 68334 

TGCCATACCCACTTTCTGCTACTATTAACATCTTATGTGAGGATAGTGCATTTCA 55 68339 

GCCATACCCACTTTCTGCTACTATTAACATCTTATGTGAGGATAGTGCATTTCAC 55 68340 

ACCCACTTTCTGCTACTATTAACATCTTATGTGAGGATAGTGCATTTCACAATTC 55 68345 

CCCACTTTCTGCTACTATTAACATCTTATGTGAGGATAGTGCATTTCACAATTCT 55 68346 

TTTCTGCTACTATTAACATCTTATGTGAGGATAGTGCATTTCACAATTCTTTAAC 55 68351 

TTCTGCTACTATTAACATCTTATGTGAGGATAGTGCATTTCACAATTCTTTAACC 55 68352 

CTACTATTAACATCTTATGTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAG 55 68357 

TACTATTAACATCTTATGTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGT 55 68358 

TTAACATCTTATGTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGC 55 68363 

TAACATCTTATGTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCA 55 68364 

TCTTATGTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCATTATT 55 68369 

CTTATGTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTA 55 68370 

GTGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTATTAAC 55 68375 

TGAGGATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTATTAACC 55 68376 
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ATAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGT 55 68381 

TAGTGCATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTC 55 68382 

CATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTCTATAC 55 68387 

ATTTCACAATTCTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCT 60 68388 

ACAATTCTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCT 55 68393 

CAATTCTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCTC 55 68394 

CTTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCTCAGATT 55 68399 

TTTAACCAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCTCAGATTG 55 68400 

CCAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTA 55 68405 

CAGTAGTGGTGCATTATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAG 55 68406 

GTGGTGCATTATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTT 55 68411 

TGGTGCATTATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTC 55 68412 

CATTATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTT 60 68417 

TTATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTC 60 68419 

TATTATTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCC 60 68420 

TTAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCC 55 68425 

TAACCAAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCCT 55 68426 

AAAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCCTGTTCC 55 68431 

AAGTCTATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCCTGTTCCA 55 68432 

TATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCCTGTTCCAGGATC 55 68437 

ATACTTTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCCTGTTCCAGGATCC 55 68438 

TTCCTCAGATTGCTTTAGTTTTTCCTCAATGTTTTCCTGTTCCAGGATCCC 51 68443 

GGCTGTGACATTCCTGTCTTTGATCATGTTGACAGTTGTTTTGTTTTGTTTTGTT 55 68515 

TTGACAGTTGTTTTGTTTTGTTTTGTTTGAGATGGAGTTTTGTTCTTGTTGCC 53 68543 

ACAATCTTGGCTCACTGCAACCTCCGCCTCCCAGGTTCAAGCGATTCTCCT 51 68615 

ATTACAGGCATGCGCCACCACGCCCAGCTAATTTTGTATTTTTAGTAGAGT 51 68690 

AGCTAATTTTGTATTTTTAGTAGAGTTGGGGTTTCTCCATGTTGGCCAGGC 51 68715 

AAAGTTCTGGGATTACAGGCATGAGCCACTGCACCCAGCCGGTCACACTGA 51 68813 

CGGTCACACTGACAATTTTAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCT 55 68852 

GGTCACACTGACAATTTTAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTC 55 68853 

CACTGACAATTTTAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCT 55 68858 

ACTGACAATTTTAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTC 55 68859 

CAATTTTAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTCTATTT 55 68864 

AATTTTAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTCTATTTTTGGAA 60 68865 

TAAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTCTATTTTTGGAA 55 68870 

AAGGAGTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTCTATTTTTGGAAT 55 68871 

GTACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTCTATTTTTGGAATAGTTT 55 68876 

TACTTGTCAGATATTTTGTGAATATTCCCTCTTCCTCTATTTTTGGAATAGTTTG 55 68877 

AGATATTTTGTGAATATTCCCTCTTCCTCTATTTTTGGAATAGTTTGATTGAGTAGGATT 60 68885 

CAGTAAAGCCACCAGGTTCTGGGCTTTTCTTTCCTGGGAGACTTTTTATTA 51 68979 

GGCTTTTCTTTCCTGGGAGACTTTTTATTAAGGCTTCGATCTCATTACTTGTTAT 55 69000 

GCTTTTCTTTCCTGGGAGACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATT 55 69001 

TCTTTCCTGGGAGACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCT 55 69006 

CTTTCCTGGGAGACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTG 55 69007 

CTGGGAGACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCAC 55 69012 

TGGGAGACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACA 55 69013 

GACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACATTTTG 55 69018 

ACTTTTTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACATTTTGG 55 69019 

TTATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACATTTTGGATTTC 55 69024 

TATTAAGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCT 55 69025 

AGGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATG 55 69030 
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GGCTTCGATCTCATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGA 55 69031 

CGATCTCATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAA 55 69036 

GATCTCATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAAT 55 69037 

CATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGT 60 69042 

ATTACTTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTT 60 69043 

TTGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTG 60 69048 

TGTTATTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTG 55 69049 

TTGGTCTGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGT 55 69054 

TGGTCTGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTG 55 69055 

TGTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCAT 55 69060 

GTTCACATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATG 55 69061 

CATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTG 55 69066 

ATTTTGGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGA 55 69067 

GGATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCAT 55 69072 

GATTTCTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATT 55 69073 

CTTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATTTCTCC 55 69078 

TTCATGATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATTTCTCCA 55 69079 

GATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATTTCTCCAGATTT 55 69084 

ATTCAATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATTTCTCCAGATTTT 55 69085 

ATTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATTTCTCCAGATTTTCCAGT 55 69090 

TTTTAGTAGGTTGTCTGTGTCCATGAATTGATCCATTTCTCCAGATTTTCCAGTT 55 69091 

TCCAGATTTTCCAGTTTATTGGCATATAGTTGCTCATAGTAGCCACACTAATGGT 55 69130 

CCAGATTTTCCAGTTTATTGGCATATAGTTGCTCATAGTAGCCACACTAATGGTG 55 69131 

TTTTCCAGTTTATTGGCATATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTG 55 69136 

TTTCCAGTTTATTGGCATATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGA 55 69137 

AGTTTATTGGCATATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTC 55 69142 

GTTTATTGGCATATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCT 55 69143 

TTGGCATATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGT 55 69148 

TGGCATATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTA 55 69149 

TATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGT 55 69154 

ATAGTTGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTT 55 69155 

TGCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAAT 55 69160 

GCTCATAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAATG 55 69161 

TAGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAATGCCTTC 55 69166 

AGTAGCCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAATGCCTTCT 55 69167 

CCACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAATGCCTTCTTTTTC 55 69172 

CACACTAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAATGCCTTCTTTTTCT 55 69173 

TAATGGTGCTTTGAATTTCTGCAGTATCTGTTGTAATGCCTTCTTTTTCTTTTCT 55 69178 

GTAGCCCAGGGTGGAGTGCAGTGGCGTGATCTCAGCTCACTGCAAGCTCCA 51 69273 

GGACTACAGGCACCCGCCACCACGCCCGGCTAATTTTTTGTATTTTTAGTA 51 69371 

CGGCTAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACTGTGTTAGCCA 51 69397 

CAAAGCGCTGGGATTACAGGCGTGAGCCACCGCGCCTGGCCTTTTTCATCT 51 69495 

GCCTTTTTCATCTCTGATTTTATATCTTTAGGTCTTCTCTCTTTTTTTCTTAGTTAGTCT 60 69533 

AGGTTTGACAATTTTATCTTTTCAAAAAACCAACTTTTTGTTTCGTTGATC 51 69599 

CTGCTTTGATCTTTATTTCTTATTTTCTACTAATTTTGGATTTGGATTGCC 51 69683 

CCCTTTTCTAGTTCTTTAGGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTT 55 69732 

CCTTTTCTAGTTCTTTAGGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTT 55 69733 

TCTAGTTCTTTAGGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGA 55 69738 

CTAGTTCTTTAGGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAG 55 69739 

TCTTTAGGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCA 55 69744 

CTTTAGGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCAC 55 69745 
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GGATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCACTCAAT 55 69750 

GATGCATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCACTCAATT 55 69751 

ATTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCACTCAATTGAGTT 55 69756 

TTGTTAGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCACTCAATTGAGTTG 55 69757 

AGGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCACTCAATTGAGTTGTTTTC 55 69762 

GGTTGTTGATTTGGTCAGGTATTTTGTAGAGTGTCACTCAATTGAGTTGTTTTCT 55 69763 

ATTTTGTAGAGTGTCACTCAATTGAGTTGTTTTCTTTTTTTTGAAATGGAGTCCC 55 69783 

ATGGCATGATCTCAGCTCACTGCAACCTCCCCCTCCCAGGTTCAGGTGATT 51 69863 

AGTAGCTTAGATTACAGGCAAGCACCACCATGCCTGGCTAATTTTTGTATTTTTA 55 69933 

TGCCTGGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTTACCATGTTGG 51 69963 

TGACTTTGTGATCTGCCTACCTCGGCCTCCAAAGTGTTGGGATTATAGGCA 51 70034 

CGCTGTCCTTGGCTTCCATTGGGATTTGACTGATACTTTTCTCATGATTAGACTG 55 70090 

GCTGTCCTTGGCTTCCATTGGGATTTGACTGATACTTTTCTCATGATTAGACTGG 55 70091 

CCTTGGCTTCCATTGGGATTTGACTGATACTTTTCTCATGATTAGACTGGG 51 70096 

TTCCATTGGGATTTGACTGATACTTTTCTCATGATTAGACTGGGGTTATGT 51 70103 

GTCCTACAAAGGGGACGTGCTCTCAGGAGGACTAACTTGATGCCTGGCTGA 51 70197 

TTTCTTTATAGCAGAGCTACTGTTTTCCCCTGCATTTGATACTGTGCTCTT 51 70264 

TTAAGCTCCACCTCCTTCAGGGCAGGGCATCTTCATCACTTATTGGAATTT 51 70360 

GGCATCTTCATCACTTATTGGAATTTTCTACCCTGGAGATTTGTCTCTTCTCCAT 55 70385 

GCATCTTCATCACTTATTGGAATTTTCTACCCTGGAGATTTGTCTCTTCTCCATT 55 70386 

TTCATCACTTATTGGAATTTTCTACCCTGGAGATTTGTCTCTTCTCCATTTATTT 55 70391 

TCATCACTTATTGGAATTTTCTACCCTGGAGATTTGTCTCTTCTCCATTTATTTA 55 70392 

ATTTATTCATTCATTTATATCAGTATGGATCCATGGATCCTGTATACTTTGGGTG 55 70442 

TTTATTCATTCATTTATATCAGTATGGATCCATGGATCCTGTATACTTTGGGTGT 55 70443 

TCATTCATTTATATCAGTATGGATCCATGGATCCTGTATACTTTGGGTGTAATCC 55 70448 

CATTCATTTATATCAGTATGGATCCATGGATCCTGTATACTTTGGGTGTAATCCA 55 70449 

ATTTATATCAGTATGGATCCATGGATCCTGTATACTTTGGGTGTAATCCAATTCT 55 70454 

TTTATATCAGTATGGATCCATGGATCCTGTATACTTTGGGTGTAATCCAATTCTA 55 70455 

ATCAGTATGGATCCATGGATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTA 55 70460 

TCAGTATGGATCCATGGATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTAT 55 70461 

ATGGATCCATGGATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTATTTTGT 55 70466 

TGGATCCATGGATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTT 55 70467 

CCATGGATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTTGCTCA 55 70472 

CATGGATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTTGCTCAA 55 70473 

ATCCTGTATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTTGCTCAAATTGT 55 70478 

TCCTGTATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTTGCTCAAATTGTT 55 70479 

TATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTTGCTCAAATTGTTCCAGC 55 70484 

ATACTTTGGGTGTAATCCAATTCTACTGTATTTTGTTGCTCAAATTGTTCCAGCA 55 70485 

ATTTTGTTGCTCAAATTGTTCCAGCATTGGCTACTGGATGCCTTTCAGTTATCTC 55 70514 

TTTTGTTGCTCAAATTGTTCCAGCATTGGCTACTGGATGCCTTTCAGTTATCTCC 55 70515 

TTGCTCAAATTGTTCCAGCATTGGCTACTGGATGCCTTTCAGTTATCTCCCATGT 55 70520 

TGCTCAAATTGTTCCAGCATTGGCTACTGGATGCCTTTCAGTTATCTCCCAT 52 70521 

AAATTGTTCCAGCATTGGCTACTGGATGCCTTTCAGTTATCTCCCATGTCC 51 70526 

ATGCCTTTCAGTTATCTCCCATGTCCCTGTGACACACTCCATCATTGTGAGATTT 55 70551 

TGCCTTTCAGTTATCTCCCATGTCCCTGTGACACACTCCATCATTGTGAGATTTT 55 70552 

TTCAGTTATCTCCCATGTCCCTGTGACACACTCCATCATTGTGAGATTTTGAGCA 55 70557 

TCAGTTATCTCCCATGTCCCTGTGACACACTCCATCATTGTGAGATTTTGAG 52 70558 

TATCTCCCATGTCCCTGTGACACACTCCATCATTGTGAGATTTTGAGCACTT 52 70563 

ATCTCCCATGTCCCTGTGACACACTCCATCATTGTGAGATTTTGAGCACTT 51 70564 

CCATGTCCCTGTGACACACTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTT 55 70569 

CATGTCCCTGTGACACACTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTT 55 70570 
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CCCTGTGACACACTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTTCTG 53 70575 

CCTGTGACACACTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCA 55 70576 

GACACACTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCACCACA 55 70581 

ACACACTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCACCACAA 55 70582 

CTCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCACCACAAGATGC 55 70587 

TCCATCATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCACCACAAGATGCT 55 70588 

CATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCACCACAAGATGCTCCA 53 70593 

ATTGTGAGATTTTGAGCACTTCCTTAACTTTCTGGCACCACAAGATGCTCCAG 53 70594 

ATTTTGAGCACTTCCTTAACTTTCTGGCACCACAAGATGCTCCAGGCTCAT 51 70602 

CTCCAGGCTCATCTTGTCTGTTTCCTGTCTTAGACCTAGAATCAGCTGTTT 51 70641 

TCCAGGCTCATCTTGTCTGTTTCCTGTCTTAGACCTAGAATCAGCTGTTTCT 52 70642 

GCTCATCTTGTCTGTTTCCTGTCTTAGACCTAGAATCAGCTGTTTCTGCAAG 52 70647 

CTCATCTTGTCTGTTTCCTGTCTTAGACCTAGAATCAGCTGTTTCTGCAAGGA 53 70648 

CCTGGTTCCTTTCATTGGTGAATGGTATTAGAAACCAAGATCAGGGTGCAAGATG 55 70703 

CTGGTTCCTTTCATTGGTGAATGGTATTAGAAACCAAGATCAGGGTGCAAGATGT 55 70704 

CGGACAGAGCAAGGAAATCTGTGTGTGTACTAACCTGTATGTACACAAATCTATA 55 70800 

GGACAGAGCAAGGAAATCTGTGTGTGTACTAACCTGTATGTACACAAATCTATAT 55 70801 

GAGCAAGGAAATCTGTGTGTGTACTAACCTGTATGTACACAAATCTATATTTCTA 55 70806 

AGCAAGGAAATCTGTGTGTGTACTAACCTGTATGTACACAAATCTATATTTCTAT 55 70807 

GGAAATCTGTGTGTGTACTAACCTGTATGTACACAAATCTATATTTCTATAGGTA 55 70812 

GAAATCTGTGTGTGTACTAACCTGTATGTACACAAATCTATATTTCTATAGGTAA 55 70813 

CTGTGTGTGTACTAACCTGTATGTACACAAATCTATATTTCTATAGGTAACCATC 55 70818 

TGTGTGTGTACTAACCTGTATGTACACAAATCTATATTTCTATAGGTAACCATCT 55 70819 

GTGTACTAACCTGTATGTACACAAATCTATATTTCTATAGGTAACCATCTATGGT 55 70824 

TGTACTAACCTGTATGTACACAAATCTATATTTCTATAGGTAACCATCTATGGTA 55 70825 

TAACCTGTATGTACACAAATCTATATTTCTATAGGTAACCATCTATGGTACTGTT 55 70830 

AACCTGTATGTACACAAATCTATATTTCTATAGGTAACCATCTATGGTACTGTTT 55 70831 

GTATGTACACAAATCTATATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCT 55 70836 

TATGTACACAAATCTATATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCT 60 70837 

ACACAAATCTATATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCT 55 70842 

CACAAATCTATATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTG 55 70843 

ATCTATATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTGTTCAT 55 70848 

TCTATATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATG 55 70849 

ATTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAAC 55 70854 

TTTCTATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACA 55 70855 

ATAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCC 55 70860 

TAGGTAACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCA 55 70861 

AACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCT 55 70866 

ACCATCTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTA 55 70867 

CTATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTAATCCA 55 70872 

TATGGTACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTAATCCAT 55 70873 

TACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTAATCCATGGTCA 55 70878 

ACTGTTTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTAATCCATGGTCAT 55 70879 

TTTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTAATCCATGGTCATCACAT 55 70884 

TTAGCTAAACCTGTTCATGCTAACATCTCCAACTCTAATCCATGGTCATCACATG 55 70885 

TAAACCTGTTCATGCTAACATCTCCAACTCTAATCCATGGTCATCACATGGATCA 55 70890 

AAACCTGTTCATGCTAACATCTCCAACTCTAATCCATGGTCATCACATGGATCAT 55 70891 

TGTTCATGCTAACATCTCCAACTCTAATCCATGGTCATCACATGGATCATTCTAA 55 70896 

GTTCATGCTAACATCTCCAACTCTAATCCATGGTCATCACATGGATCATTCTAAA 55 70897 

TGCTAACATCTCCAACTCTAATCCATGGTCATCACATGGATCATTCTAAATACCT 55 70902 

GCTAACATCTCCAACTCTAATCCATGGTCATCACATGGATCATTCTAAATACCTC 55 70903 
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CATCTCCAACTCTAATCCATGGTCATCACATGGATCATTCTAAATACCTCTCCTT 55 70908 

ATCTCCAACTCTAATCCATGGTCATCACATGGATCATTCTAAATACCTCTCCTTG 55 70909 

CAACTCTAATCCATGGTCATCACATGGATCATTCTAAATACCTCTCCTTGCTCAT 55 70914 

AACTCTAATCCATGGTCATCACATGGATCATTCTAAATACCTCTCCTTGCTCATC 55 70915 

TAATCCATGGTCATCACATGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAA 55 70920 

AATCCATGGTCATCACATGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAAC 55 70921 

ATGGTCATCACATGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAACAGTGG 55 70926 

TGGTCATCACATGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAACAGTGGG 55 70927 

ATCACATGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAACAGTGGGAAGCC 55 70932 

TCACATGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAACAGTGGGAAGCCT 55 70933 

TGGATCATTCTAAATACCTCTCCTTGCTCATCTGTAACAGTGGGAAGCCTG 51 70938 

ATCATTCTAAATACCTCTCCTTGCTCATCTGTAACAGTGGGAAGCCTGGCT 51 70941 

TCCTACCATCCTCCATCCATTTACTTAGTTGTTCCCTTTCACTCTGCACGTAT 53 70991 

CCTACCATCCTCCATCCATTTACTTAGTTGTTCCCTTTCACTCTGCACGTAT 52 70992 

CATCCTCCATCCATTTACTTAGTTGTTCCCTTTCACTCTGCACGTATGGTG 51 70997 

ATCCTCCATCCATTTACTTAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTT 55 70998 

CCATCCATTTACTTAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAAT 55 71003 

CATCCATTTACTTAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATT 55 71004 

ATTTACTTAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAA 55 71009 

TTTACTTAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAAC 55 71010 

TTAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTC 55 71015 

TAGTTGTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCT 55 71016 

GTTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGG 55 71021 

TTCCCTTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGC 55 71022 

TTTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGT 55 71027 

TTCACTCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTA 55 71028 

TCTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTG 55 71033 

CTGCACGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGT 53 71034 

CGTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTGCCT 52 71039 

GTATGGTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTGCCTCACA 55 71040 

GTGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTGCCTCACAC 51 71045 

TGGCTTTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTGCCTCACACCTGTA 55 71046 

TTAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTGCCTCACACCTGTAGTC 53 71051 

TAGAATTGTTAACCTTTCTAAAGGCTGGGTATGGTGCCTCACACCTGTAGTC 52 71052 

AGTTCGAGACCAGCCTGGGCAACATGGTGAAACCCTATCTCTACAAAAAAT 51 71149 

CAGCCTGGGCAACATGGTGAAACCCTATCTCTACAAAAAATACAAAAATTA 51 71159 

AGGCAAGAGGATTGCTTAATATGAGAAGTTGAGGCTGCAGTGAGCCATGAT 51 71256 

GCAAGAGGATTGCTTAATATGAGAAGTTGAGGCTGCAGTGAGCCATGATCAT 52 71258 

CAAGAGGATTGCTTAATATGAGAAGTTGAGGCTGCAGTGAGCCATGATCATG 52 71259 

GATTGCTTAATATGAGAAGTTGAGGCTGCAGTGAGCCATGATCATGCCACT 51 71265 

ATTGCTTAATATGAGAAGTTGAGGCTGCAGTGAGCCATGATCATGCCACTG 51 71266 

AACCAAAACAAAAAACAACAACAAAAAACCCCACCTCACCCCTGATACCTT 51 71356 

AAAAAACCCCACCTCACCCCTGATACCTTTCCAGTCATTCATTTATTTATT 51 71378 

TCAACACCATGAACAAAACAAAGATCCCCGCCCTCGTGGAGTTATGTTCTA 51 71456 

CCCTCGTGGAGTTATGTTCTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAG 55 71486 

CCTCGTGGAGTTATGTTCTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGA 55 71487 

TGGAGTTATGTTCTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGATGGAT 55 71492 

GGAGTTATGTTCTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGATGGATA 55 71493 

TATGTTCTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGATGGATAAACGA 55 71498 

ATGTTCTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGATGGATAAACGAT 55 71499 

CTAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGATGGATAAACGATACTTT 55 71504 
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TAGTGCAGGAGATGAGCAAAACAATAAGAATGATAGATGGATAAACGATACTTTA 55 71505 

CAGGAGATGAGCAAAACAATAAGAATGATAGATGGATAAACGATACTTTATATTG 55 71510 

AGGAGATGAGCAAAACAATAAGAATGATAGATGGATAAACGATACTTTATATTGAAAGGA 60 71511 

ATGAGCAAAACAATAAGAATGATAGATGGATAAACGATACTTTATATTGAAAGGAACACA 60 71516 

TGAGCAAAACAATAAGAATGATAGATGGATAAACGATACTTTATATTGAAAGGAACACAG 60 71517 

AATGATAGATGGATAAACGATACTTTATATTGAAAGGAACACAGAAAAAGTAGGG 55 71533 

ATGATAGATGGATAAACGATACTTTATATTGAAAGGAACACAGAAAAAGTAGGG 54 71534 

GATGGATAAACGATACTTTATATTGAAAGGAACACAGAAAAAGTAGGGCAC 51 71540 

AATTCAGGGTGCTCAGGGCAGGCCTTGTTGAGAAGGTGACATTTAAGCAGA 51 71635 

GCCTTGTTGAGAAGGTGACATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGT 55 71656 

CCTTGTTGAGAAGGTGACATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTC 55 71657 

TTGAGAAGGTGACATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAG 55 71662 

TGAGAAGGTGACATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAGG 55 71663 

AGGTGACATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAGGACATC 55 71668 

GGTGACATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAGGACATCA 55 71669 

CATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAGGACATCAGGGAA 55 71674 

ATTTAAGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAGGACATCAGGGAAG 55 71675 

AGCAGATTTTGAAGGCAGTGAGGGAGTTAGTCATGAGGACATCAGGGAAGA 51 71680 

AACAAGGGGAACCCTGGGGTGGGGATGCACAGCCCTTCTGCTGTGCCCAGG 51 71775 

TTGGTAGGAGATGAAGTCACAGAGGTGGGAGGGGGGCACCACATTATAGGT 51 71868 

ACTTTTACACCAAATGAAATGGGGATCGTAAGAGTGACACTCTTTGTCTTA 51 71946 

TGACACTCTTTGTCTTAAGGACCCCTGTGCTCCTGTGCTGAGAAGAATGTA 51 71980 

CCCAAGGCTGTGGAGGCTCACACCAGGGTGGTAGAGGAGGATGGTGAGGAG 51 72073 

TGGTAGAGGAGGATGGTGAGGAGTGGTCGGAATCTGGTTGTGTGTTAAAGA 51 72101 

ATAGGGACAGAAGAGTTAAGGCTGGTTTCGAGACTTTGGGCTCAAGCATCT 51 72194 

GGCTCAAGCATCTCAAAGGATAGCATTGCCACCAACTCTAATGTATGGAGAA 52 72232 

GCTCAAGCATCTCAAAGGATAGCATTGCCACCAACTCTAATGTATGGAGAAG 52 72233 

AGCATCTCAAAGGATAGCATTGCCACCAACTCTAATGTATGGAGAAGGCTTG 52 72238 

GCATCTCAAAGGATAGCATTGCCACCAACTCTAATGTATGGAGAAGGCTTG 51 72239 

CAGAATTCAGACATCTCAGTAGAGGTGTCCAGTAAGTAGGCAGCTGAGTAT 51 72301 

AGAATTCAGACATCTCAGTAGAGGTGTCCAGTAAGTAGGCAGCTGAGTATCT 52 72302 

ATCTCAGTAGAGGTGTCCAGTAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTA 55 72313 

TCAGTAGAGGTGTCCAGTAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTA 52 72316 

CAGTAGAGGTGTCCAGTAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTA 51 72317 

TGTCCAGTAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTAGCCTGGAAGTGATATATT 60 72326 

GTCCAGTAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTAGCCTGGAAGTGATATATTT 60 72327 

GTAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTAGCCTGGAAGTGATATATTT 55 72332 

TAAGTAGGCAGCTGAGTATCTGAGTGTGACATTTAGCCTGGAAGTGATATATTTG 55 72333 

AGGCAGCTGAGTATCTGAGTGTGACATTTAGCCTGGAAGTGATATATTTGGG 52 72338 

GGCAGCTGAGTATCTGAGTGTGACATTTAGCCTGGAAGTGATATATTTGGG 51 72339 

CAGGATCACTGATTTAGTTTTTGCTGCTGCTGTAACAAAGTACCATAAACTTTGT 55 72421 

GTAACAAAGTACCATAAACTTTGTAACTTAAAACAGCACGAGTTCATTATGGTTT 55 72452 

TAACAAAGTACCATAAACTTTGTAACTTAAAACAGCACGAGTTCATTATGGTTTTTCGC 59 72453 

AAGTACCATAAACTTTGTAACTTAAAACAGCACGAGTTCATTATGGTTTTTCGC 54 72458 

AGTACCATAAACTTTGTAACTTAAAACAGCACGAGTTCATTATGGTTTTTCGC 53 72459 

CATAAACTTTGTAACTTAAAACAGCACGAGTTCATTATGGTTTTTCGCCCC 51 72464 

ATTGCACCCTTTACTTCCTAGGCTCAAGTGATCCTACCTCAGCCTGCTTGA 51 72560 

AGTAGCTGGAATGGAAGCCTGGCTCCGTGTCCAGCTACTTTTTTTCTTACTTTTT 55 72610 

TAGCTGGAATGGAAGCCTGGCTCCGTGTCCAGCTACTTTTTTTCTTACTTTTTGT 55 72612 

AGCTGGAATGGAAGCCTGGCTCCGTGTCCAGCTACTTTTTTTCTTACTTTTTGTA 55 72613 

GAATGGAAGCCTGGCTCCGTGTCCAGCTACTTTTTTTCTTACTTTTTGTAGAGAG 55 72618 
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CTCAAGCGATCCTCCCGCCTCGGCCTCTCCAAGTGCTAGGATTACTGGTAT 51 72714 

GTGCTAGGATTACTGGTATGAGCTGCTATGCCTGTCCTATTATCTCACAGTT 52 72746 

TGCTAGGATTACTGGTATGAGCTGCTATGCCTGTCCTATTATCTCACAGTTCT 53 72747 

GGATTACTGGTATGAGCTGCTATGCCTGTCCTATTATCTCACAGTTCTGCAT 52 72752 

GATTACTGGTATGAGCTGCTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCA 55 72753 

CTGGTATGAGCTGCTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATT 55 72758 

TGGTATGAGCTGCTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTT 55 72759 

TGAGCTGCTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTTCAAAA 55 72764 

GAGCTGCTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTTCAAAAT 55 72765 

GCTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTTCAAAATGGTCT 55 72770 

CTATGCCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTTCAAAATGGTCTT 55 72771 

CCTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTTCAAAATGGTCTTAAGGC 55 72776 

CTGTCCTATTATCTCACAGTTCTGCATGTCAGAATTTCAAAATGGTCTTAAGGC 54 72777 

TATTATCTCACAGTTCTGCATGTCAGAATTTCAAAATGGTCTTAAGGCGCT 51 72783 

GAGAATCTGTTCTCCGCCTTTTGTTTTTCCTCATGTTTCTAGAGGCCTCCT 51 72882 

AGAATCTGTTCTCCGCCTTTTGTTTTTCCTCATGTTTCTAGAGGCCTCCTC 51 72883 

CTTCGAATCTCTCTCTGACTCTGGCTCTCCTGCCTCTGTCTTTCCCTTATG 51 72982 

TCCTGCCTCTGTCTTTCCCTTATGAGGTTTCTTGTGATTACACTGGACCTA 51 73009 

CCCATCTCAAGGTCCTTCATTTAATCATATCTGGATAGTCCCTTTTGCTACATAA 55 73083 

CCATCTCAAGGTCCTTCATTTAATCATATCTGGATAGTCCCTTTTGCTACATAAG 55 73084 

TCAAGGTCCTTCATTTAATCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGC 55 73089 

CAAGGTCCTTCATTTAATCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCT 55 73090 

TCCTTCATTTAATCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTG 55 73095 

CCTTCATTTAATCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGA 55 73096 

ATTTAATCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGACAGGT 55 73101 

TTTAATCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGACAGGTT 55 73102 

TCATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGACAGGTTCCAGG 55 73107 

CATATCTGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGACAGGTTCCAG 53 73108 

TGGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGACAGGTTCCAGGGATT 52 73114 

GGATAGTCCCTTTTGCTACATAAGGCAGCTTATTGACAGGTTCCAGGGATT 51 73115 

TCCCTTTTGCTACATAAGGCAGCTTATTGACAGGTTCCAGGGATTCACACAT 52 73121 

CCCTTTTGCTACATAAGGCAGCTTATTGACAGGTTCCAGGGATTCACACAT 51 73122 

TTGCTACATAAGGCAGCTTATTGACAGGTTCCAGGGATTCACACATGAGCATCTT 55 73127 

TGCTACATAAGGCAGCTTATTGACAGGTTCCAGGGATTCACACATGAGCATCTTT 55 73128 

CATAAGGCAGCTTATTGACAGGTTCCAGGGATTCACACATGAGCATCTTTG 51 73133 

ATAAGGCAGCTTATTGACAGGTTCCAGGGATTCACACATGAGCATCTTTGG 51 73134 

TTATTGACAGGTTCCAGGGATTCACACATGAGCATCTTTGGGGCCATTATT 51 73144 

CCCAGGACCAAGCATTAAGAAGTCAGGAGCTGGCTGGGTGCAGTGGCTCAT 51 73240 

CAAGCATTAAGAAGTCAGGAGCTGGCTGGGTGCAGTGGCTCATGCCTGTAA 51 73248 

AGTTCAAGACCAGCCTGGCCAACATGGTGAAACCGCGTCTCTATTAAAAAT 51 73346 

GCGTCTCTATTAAAAATACAGAAATTAGCCAGGCATGGTGGTGCATACCTGTAGT 55 73380 

AGGCATGAGACTCGCTTGAACCCAGGAGGCAGAAGTTGCAGTGAGCTGAAA 51 73455 

AGAACTCCAGCCTGGATGACAGAGTGAAACTCCATCTCAAAAAAAGAAAAAAAAA 55 73514 

AAAAGAAAAAAAAAAATTCAAGAACTCAAGAGTTTGAGACCAGCCTGGCCA 51 73555 

CCATCTCTACAGAAAATACAGAAATTAGCCAGGTGTGGTGGTGCACACTGTA 52 73619 

TGCACACTGTAGTCCCAGCTACTCAGGAGGCTGAGTCAGGGAATCACTTGA 51 73660 

ACTCCATCCTGGGTGACAGAGCAAGACCCTGTATCCAAAAAAAAAAAAAAAAAAA 55 73755 

ATCCTGGGTGACAGAGCAAGACCCTGTATCCAAAAAAAAAAAAAAAAAAAATCAG 55 73760 

AGACCTGGGTCCAGGAAGCCCGGTGGACAAAGGGCACTGGGGAGGGGGTAA 51 73855 

ATGGACATGGCAATGTGGCAGTTACTGGCGACCTTCAGAAGAACAGTTTGT 51 73952 

GCCAGGCAAACCTGGTGGGAGTGGGATTTATTTATTTGATTTTAATTATTATTAT 55 74017 
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TTATTATTATTTTTTTTTTTTTTGAGATGGAGTCTCGCTCTTCGCCCAGGC 51 74065 

GGTTCAAGTGATTCACCTGCCTCAGCCTCCAGAGTAGCTGCAACTACAGGT 51 74163 

GCCTGGCTAATTTTTATATTTTTAGTAGAGACAGGGTTTCACCATGTTGGC 51 74226 

ATGTTGGCCAGGCTGGTCTCCAACTCCTGACCTCAGTGATCCACCTTCTTT 51 74269 

AAGCCTGGGGGTGGGGTTTAGAAGGAACACTGGCCACTCTTTCAAGGACTT 51 74363 

TTTAGAAGGAACACTGGCCACTCTTTCAAGGACTTTCACTGCCAAAGAGAA 51 74379 

AATATTTGGTTTAGTTGGGGTTTGGTTTCCAGCGGGACAGCAGAGCAGGAT 51 74473 

AGAGCAGGATTGTTTGCTGGTGGGAATGTGCAACAACAGAGAATGACAGAT 51 74514 

AGCAGGATTGTTTGCTGGTGGGAATGTGCAACAACAGAGAATGACAGATGA 51 74516 

AGGATTGTTTGCTGGTGGGAATGTGCAACAACAGAGAATGACAGATGAGGT 51 74519 

GATTGTTTGCTGGTGGGAATGTGCAACAACAGAGAATGACAGATGAGGTGGTTTT 55 74521 

ATTGTTTGCTGGTGGGAATGTGCAACAACAGAGAATGACAGATGAGGTGGTTTTG 55 74522 

TTGCTGGTGGGAATGTGCAACAACAGAGAATGACAGATGAGGTGGTTTTGT 51 74527 

TGCTGGTGGGAATGTGCAACAACAGAGAATGACAGATGAGGTGGTTTTGTG 51 74528 

CTCCCTCAAACCTTGTTACAAGGTTGGCATGTTACCCGTCTGATGTGAAAA 51 74627 

AAAAAAAAAAGAAAAATAGACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATG 55 74674 

AAAAAAAAAGAAAAATAGACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGG 55 74675 

AAAAGAAAAATAGACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCAC 55 74680 

AAAGAAAAATAGACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACA 55 74681 

AAAATAGACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACACCACA 55 74686 

AAATAGACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACACCACAC 55 74687 

GACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACACCACACTT 52 74692 

ACGAGACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACACCACACTTCT 53 74693 

ACTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACACCACACTTCTGCAACTT 55 74698 

CTGAGGAGGGAGTTGTTTGATGAATAAATGGATCACACCACACTTCTGCAACTTT 55 74699 

GAGGGAGTTGTTTGATGAATAAATGGATCACACCACACTTCTGCAACTTTTGTTC 55 74704 

AGGGAGTTGTTTGATGAATAAATGGATCACACCACACTTCTGCAACTTTTGTTCA 55 74705 

GTTGTTTGATGAATAAATGGATCACACCACACTTCTGCAACTTTTGTTCACTTAA 55 74710 

TTGTTTGATGAATAAATGGATCACACCACACTTCTGCAACTTTTGTTCACTTAAC 55 74711 

TGATGAATAAATGGATCACACCACACTTCTGCAACTTTTGTTCACTTAACCACAT 55 74716 

GATGAATAAATGGATCACACCACACTTCTGCAACTTTTGTTCACTTAACCACATA 55 74717 

ATAAATGGATCACACCACACTTCTGCAACTTTTGTTCACTTAACCACATATCTCA 55 74722 

TAAATGGATCACACCACACTTCTGCAACTTTTGTTCACTTAACCACATATCTCAG 55 74723 

GGATCACACCACACTTCTGCAACTTTTGTTCACTTAACCACATATCTCAGCAACA 55 74728 

GATCACACCACACTTCTGCAACTTTTGTTCACTTAACCACATATCTCAGCAACAT 55 74729 

CACCACACTTCTGCAACTTTTGTTCACTTAACCACATATCTCAGCAACATCTCCA 55 74734 

ACCACACTTCTGCAACTTTTGTTCACTTAACCACATATCTCAGCAACATCTCCAT 55 74735 

ACTTCTGCAACTTTTGTTCACTTAACCACATATCTCAGCAACATCTCCATGGGTA 55 74740 

CTTCTGCAACTTTTGTTCACTTAACCACATATCTCAGCAACATCTCCATGGGTAG 55 74741 

GCAACTTTTGTTCACTTAACCACATATCTCAGCAACATCTCCATGGGTAGTATTG 55 74746 

CAACTTTTGTTCACTTAACCACATATCTCAGCAACATCTCCATGGGTAGTATTGC 55 74747 

TTTGTTCACTTAACCACATATCTCAGCAACATCTCCATGGGTAGTATTGCTCCGA 55 74752 

TTGTTCACTTAACCACATATCTCAGCAACATCTCCATGGGTAGTATTGCTCCGAG 55 74753 

ACTTAACCACATATCTCAGCAACATCTCCATGGGTAGTATTGCTCCGAGCA 51 74759 

TTAACCACATATCTCAGCAACATCTCCATGGGTAGTATTGCTCCGAGCAGTT 52 74761 

TAACCACATATCTCAGCAACATCTCCATGGGTAGTATTGCTCCGAGCAGTT 51 74762 

ATCTCCATGGGTAGTATTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAAT 55 74782 

TCCATGGGTAGTATTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTA 55 74785 

CCATGGGTAGTATTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTAT 55 74786 

GGTAGTATTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGT 55 74791 

GTAGTATTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTT 55 74792 
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ATTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCA 55 74797 

TTGCTCCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAG 55 74798 

CCGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAGG 51 74803 

CGAGCAGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAAT 60 74804 

AGTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAAT 55 74809 

GTTCTGCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATA 55 74810 

GCTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAG 55 74815 

CTTGATTCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGA 55 74816 

TTCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATG 55 74821 

TCTGCTTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGC 55 74822 

TTGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCC 55 74827 

TGCATAAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCA 55 74828 

AAATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAG 55 74833 

AATCTATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAGG 55 74834 

ATCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGG 55 74839 

TCCTGTTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGGT 55 74840 

TTGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGGTGG 52 74845 

TGATCAGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGGTGG 51 74846 

AGGGTCAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGGTGGCTCAT 51 74851 

TCAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGGTGGCTCATGCCTGTAA 55 74855 

CAGTAAATAGAAAGATAATGCAAGCCAGGCAGGTAAGGTGGCTCATGCCTGTAAT 55 74856 

AATAGAAAGATAATGCAAGCCAGGCAGGTAAGGTGGCTCATGCCTGTAATC 51 74861 

GAATTTGAGACCAGCCTGGGCAAAATAGTGAGATCCCGTCTCTACCCTCCT 51 74956 

CGACCAAAAAAAGCCAGGTGTGGTGTGATGCTCCTGCAGTCCCAGCTACTT 51 75011 

GTGAGAGGATCACTTCAGCCCAGGAGTTCAAGGATGCAATGAGTTATAATT 51 75073 

GGCAACAGAGTGAGACTATATCTCAAGAAAGAAAGAGAAAGAGTAGAGAAAGAAA 55 75145 

AGAAAGAAAGAAATATAATGCAAGAAACAAATGTGAGCTCTATGTCATTTAAATGGTGTT 60 75191 

GAAAGAAAGAAATATAATGCAAGAAACAAATGTGAGCTCTATGTCATTTAAATGGTGTTT 60 75192 

TGTTTTATTTAACTCAGTATATCCAAAATATCATCACTTCAAGTGGTCAATATAGAATGG 60 75255 

GTTTTATTTAACTCAGTATATCCAAAATATCATCACTTCAAGTGGTCAATATAGAATGGT 60 75256 

ATTTAACTCAGTATATCCAAAATATCATCACTTCAAGTGGTCAATATAGAATGGTTGGG 59 75261 

TTTAACTCAGTATATCCAAAATATCATCACTTCAAGTGGTCAATATAGAATGGTTGGG 58 75262 

CTCAGTATATCCAAAATATCATCACTTCAAGTGGTCAATATAGAATGGTTGGG 53 75267 

TCAGTATATCCAAAATATCATCACTTCAAGTGGTCAATATAGAATGGTTGGG 52 75268 

GGCTACTTTACATACTTCTCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTC 55 75318 

GCTACTTTACATACTTCTCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCA 55 75319 

TTTACATACTTCTCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCATCCTT 55 75324 

TTACATACTTCTCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCATCCTTA 55 75325 

TACTTCTCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCATCCTTACAGTG 55 75330 

ACTTCTCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCATCCTTACAGTGC 55 75331 

TCTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCATCCTTACAGTGCAC 52 75336 

CTTCATACCTAGTCTTCGAAATCCAGGGTGCATTTCATCCTTACAGTGCAC 51 75337 

TAGTCTTCGAAATCCAGGGTGCATTTCATCCTTACAGTGCACCTCAGTTCAAACA 55 75346 

AGTCTTCGAAATCCAGGGTGCATTTCATCCTTACAGTGCACCTCAGTTCAAACAA 55 75347 

TCGAAATCCAGGGTGCATTTCATCCTTACAGTGCACCTCAGTTCAAACAAG 51 75352 

AAATCCAGGGTGCATTTCATCCTTACAGTGCACCTCAGTTCAAACAAGCCA 51 75355 

AGGGTGCATTTCATCCTTACAGTGCACCTCAGTTCAAACAAGCCACGTTTTAAGT 55 75361 

GGGTGCATTTCATCCTTACAGTGCACCTCAGTTCAAACAAGCCACGTTTTAA 52 75362 

CATTTCATCCTTACAGTGCACCTCAGTTCAAACAAGCCACGTTTTAAGTCAGTGG 55 75367 

ATTTCATCCTTACAGTGCACCTCAGTTCAAACAAGCCACGTTTTAAGTCAGTGGC 55 75368 

TTACAGTGCACCTCAGTTCAAACAAGCCACGTTTTAAGTCAGTGGCCACAT 51 75377 
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AACTCACATAGCTTTGGGAGGCCGAGGCAGGTGGATCACAAGGTCAGGCGT 51 75468 

ACCAACCTGGCCAATATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAT 51 75524 

CTGCAGTTCCAGCAACTCAGGAGGCTGAGGCGGGAGAATCACTTGAACCCA 51 75598 

TCCAGCCTGGGTGATAGAGCAAGACTCTGTCTCAAAAAAAAAAAGAAAAGAAAAA 55 75690 

AAAAGAAAAAGAAAAGGATCTCACATAGATGAGCAGAGGCTACATACGAAACAGA 55 75735 

AAAGAAAAAGAAAAGGATCTCACATAGATGAGCAGAGGCTACATACGAAACAGAT 55 75736 

AAAAGAAAAGGATCTCACATAGATGAGCAGAGGCTACATACGAAACAGATGATCG 55 75741 

AAAGAAAAGGATCTCACATAGATGAGCAGAGGCTACATACGAAACAGATGATCGC 55 75742 

AAAGGATCTCACATAGATGAGCAGAGGCTACATACGAAACAGATGATCGCAGT 53 75747 

AAGGATCTCACATAGATGAGCAGAGGCTACATACGAAACAGATGATCGCAGT 52 75748 

AGAGGCTACATACGAAACAGATGATCGCAGTGCTGCTGGTATAACCACAAA 51 75769 

GCTACATACGAAACAGATGATCGCAGTGCTGCTGGTATAACCACAAAGCTA 51 75773 

CTACATACGAAACAGATGATCGCAGTGCTGCTGGTATAACCACAAAGCTAGA 52 75774 

GGCTGACAATGTATATATTGTGGCTTTTTGCTTTTAAAAGCATTAAAAGGAAACA 55 75852 

AATTCGTTTATTTAAATTTTTTTTTTTTTTTTTTTTGAGACAGGGTCTCGCTCTGCTGCC 60 75920 

AGTGCAGTGGCGCCATCTCAGCTGCAACGTCTGCCTCCGAGTTCAAGCAGT 51 75988 

ACTACAGGTGTGCAACACCACACCCAGCTAATTTTGTTTATTTTTTGTAGAGATA 55 76051 

TTATTTTTTGTAGAGATAGGGTTTCATCATGTTGCCCAGGCTGGTCTCGAA 51 76088 

GTGCTAGGATGACAAGTGTGAGTCACTGCACCCAGCCTGAATCATTTTTTAAAGA 55 76179 

TGCTAGGATGACAAGTGTGAGTCACTGCACCCAGCCTGAATCATTTTTTAAAGAG 55 76180 

TGAGTCACTGCACCCAGCCTGAATCATTTTTTAAAGAGCATGTGTCCATTAAAAA 55 76197 

GAGTCACTGCACCCAGCCTGAATCATTTTTTAAAGAGCATGTGTCCATTAAAAAT 55 76198 

ACTGCACCCAGCCTGAATCATTTTTTAAAGAGCATGTGTCCATTAAAAATTATTT 55 76203 

CTGCACCCAGCCTGAATCATTTTTTAAAGAGCATGTGTCCATTAAAAATTATTTT 55 76204 

TTAAAAATTATTTTAATGAAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGG 60 76245 

TAAAAATTATTTTAATGAAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCC 55 76246 

ATTATTTTAATGAAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGC 55 76251 

TTATTTTAATGAAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCT 55 76252 

TTAATGAAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAAT 55 76257 

TAATGAAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATT 55 76258 

AAGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATTAGAAA 55 76263 

AGCTTCTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATTAGAAAA 55 76264 

CTCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATTAGAAAACAATC 55 76269 

TCAGGCATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATTAGAAAACAATCT 55 76270 

CATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATTAGAAAACAATCTCGG 53 76275 

ATTCAAAGTATCTCATCTCCAATCCCTGGCTTAAATTAGAAAACAATCTCGG 52 76276 

CCTCCTCTCCCTGGACACTGGTGTTTATCGATTCGAAGTCCATCTTTATAT 51 76373 

CTCCTCTCCCTGGACACTGGTGTTTATCGATTCGAAGTCCATCTTTATATGTGTA 55 76374 

CTCCCTGGACACTGGTGTTTATCGATTCGAAGTCCATCTTTATATGTGTAAGTAT 55 76379 

TCCCTGGACACTGGTGTTTATCGATTCGAAGTCCATCTTTATATGTGTAAGTATG 55 76380 

GGACACTGGTGTTTATCGATTCGAAGTCCATCTTTATATGTGTAAGTATGTGTCC 55 76385 

GACACTGGTGTTTATCGATTCGAAGTCCATCTTTATATGTGTAAGTATGTGTCCC 55 76386 

GTGTTTATCGATTCGAAGTCCATCTTTATATGTGTAAGTATGTGTCCCCAA 51 76393 

AGTGAGAACAGTTTTGGGGTGTTGAAATCTTGGTCTGGCTTCACACTCTAT 51 76492 

GGGTGTTGAAATCTTGGTCTGGCTTCACACTCTATGTCTCACATAATAACTTGCT 55 76508 

GGTGTTGAAATCTTGGTCTGGCTTCACACTCTATGTCTCACATAATAACTTGCTT 55 76509 

TGAAATCTTGGTCTGGCTTCACACTCTATGTCTCACATAATAACTTGCTTTGTCG 55 76514 

GAAATCTTGGTCTGGCTTCACACTCTATGTCTCACATAATAACTTGCTTTGTCGC 55 76515 

CTTGGTCTGGCTTCACACTCTATGTCTCACATAATAACTTGCTTTGTCGCTGA 53 76520 

TTGGTCTGGCTTCACACTCTATGTCTCACATAATAACTTGCTTTGTCGCTGAG 53 76521 

GCCTTGCGCTTCTATTTGCCTTGTTACATAGTGGTAAGTTACATATTATGT 51 76620 
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CGCTTCTATTTGCCTTGTTACATAGTGGTAAGTTACATATTATGTTACATAGTAA 55 76626 

GCTTCTATTTGCCTTGTTACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTA 60 76627 

TATTTGCCTTGTTACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGC 60 76632 

ATTTGCCTTGTTACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCC 60 76633 

CCTTGTTACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCC 55 76638 

CTTGTTACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCCT 55 76639 

TACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCCTACCTT 55 76644 

ACATAGTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCCTACCTTG 55 76645 

GTGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCCTACCTTGTAACT 55 76650 

TGGTAAGTTACATATTATGTTACATAGTAATCCTTATGTGCCTACCTTGTAACTG 55 76651 

AGTTACATATTATGTTACATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTA 55 76656 

GTTACATATTATGTTACATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAA 55 76657 

ATATTATGTTACATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCC 55 76662 

TATTATGTTACATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCT 55 76663 

TGTTACATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCTCTTGT 55 76668 

GTTACATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCTCTTGTT 55 76669 

ATAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCTCTTGTTTTTTG 55 76674 

TAGTAATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCTCTTGTTTTTTGT 55 76675 

ATCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCTCTTGTTTTTTGTGGG 53 76680 

TCCTTATGTGCCTACCTTGTAACTGTCTTAATTGCCTCTTGTTTTTTGTGGG 52 76681 

CCTACCTTGTAACTGTCTTAATTGCCTCTTGTTTTTTGTGGGGGTTTTTTT 51 76691 

ACAATCTCGGCTCACTGAAACCTCCGCCTCCCAGGCTCAAGTGGTTCTCAT 51 76785 

GACTACAGACATGCACCACCACGCCCAGCTAATTTTTGTGTTTTTAGTAGA 51 76859 

AGCTAATTTTTGTGTTTTTAGTAGAGATGGAGTTTGGCCATGTTGGCCAGG 51 76885 

AGTGATCCACCCACATCAGCTTCTCGAAGTGCTGGGATTAGAGATGTGAGC 51 76959 

GGCTGTTTCCAATTTTCTGCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTC 55 77049 

GCTGTTTCCAATTTTCTGCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCT 55 77050 

TTCCAATTTTCTGCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAAT 55 77055 

TCCAATTTTCTGCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATA 55 77056 

TTTTCTGCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTC 55 77061 

TTTCTGCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCA 55 77062 

GCCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGA 55 77067 

CCATTATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGAC 55 77068 

ATAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCA 55 77073 

TAAACAGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAG 55 77074 

AGTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTC 55 77079 

GTGCTGCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCA 55 77080 

GCTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTT 55 77085 

CTGTGGCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTT 55 77086 

GCTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCAT 55 77091 

CTAGAATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATG 55 77092 

ATTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCA 55 77097 

TTTCTCTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAG 55 77098 

CTGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAGAATCA 55 77103 

TGGAATATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAGAATCAC 55 77104 

TATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAGAATCACCTAGA 55 77109 

ATATTCAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAGAATCACCTAGAG 55 77110 

CAGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAGAATCACCTAGAGG 51 77115 

AGTGGACTAGCAGTTCTCAAATTTTAGCATGCACCAGAATCACCTAGAGGG 51 77116 

GGCTGGTAAAGACACAAGGTTCAATCTAGAATCCCACGTTGCATTTACGCTACTA 55 77165 

GCTGGTAAAGACACAAGGTTCAATCTAGAATCCCACGTTGCATTTACGCTACTAC 55 77166 
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TAAAGACACAAGGTTCAATCTAGAATCCCACGTTGCATTTACGCTACTACTTTTT 55 77171 

AAAGACACAAGGTTCAATCTAGAATCCCACGTTGCATTTACGCTACTACTTTTTC 55 77172 

CACAAGGTTCAATCTAGAATCCCACGTTGCATTTACGCTACTACTTTTTCTGTTT 55 77177 

ACAAGGTTCAATCTAGAATCCCACGTTGCATTTACGCTACTACTTTTTCTGTTTT 55 77178 

GTTCAATCTAGAATCCCACGTTGCATTTACGCTACTACTTTTTCTGTTTTTTCCT 55 77183 

TTCAATCTAGAATCCCACGTTGCATTTACGCTACTACTTTTTCTGTTTTTTCCTC 55 77184 

TCTAGAATCCCACGTTGCATTTACGCTACTACTTTTTCTGTTTTTTCCTCTTAAA 55 77189 

TCCCAGGCTGGTCTCAAACTCCTGGGCTCAAGCAATCCTTCCACCTCAGCC 51 77284 

GCGTGGACCACCATGACCAGCCCTATTCCTTTTTAAATTAATAGTAATAAT 51 77357 

TTAAATTAATAGTAATAATAAGCAAACCTGGAAAAGACCCCACACGTCCAG 51 77389 

GTCGGGGGAAGGATCATGAGACAGGATCAGCGTCTTGACCCAGACTTGCTT 51 77457 

TCTTGACCCAGACTTGCTTGGGCCCTGCAAGGACCTGTGGGACCTCTGGGC 51 77489 

TGGAGTGGGTGACCTATCTATACTGCTGGCCCTGTGGGCCCTGTAATTAGA 51 77586 

CCCTGTAATTAGAGAGATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGA 52 77624 

CCTGTAATTAGAGAGATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGAGT 53 77625 

AATTAGAGAGATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGAGTCCCTACA 55 77630 

ATTAGAGAGATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGAGTCCCTACAA 55 77631 

AGAGATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGAGTCCCTACAAA 51 77636 

AGATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGAGTCCCTACAAAGA 51 77638 

ATCTACTGGAGTTCAGCATCTCTATGACCTAGGAGAGTCCCTACAAAGAGT 51 77640 

TGAGGGGCTGCACTCAGAACCTGGGTCTTTCATTTATTTGGCAAATCTTAA 51 77739 

GGCTGCACTCAGAACCTGGGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAA 55 77744 

GCTGCACTCAGAACCTGGGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAG 55 77745 

ACTCAGAACCTGGGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTC 55 77750 

CTCAGAACCTGGGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCA 55 77751 

AACCTGGGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAG 55 77756 

ACCTGGGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGC 55 77757 

GGTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGCCTTGT 55 77762 

GTCTTTCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGCCTTGTG 55 77763 

TCATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGCCTTGTGCTGGT 55 77768 

CATTTATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGCCTTGTGCTGGTG 55 77769 

ATTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGCCTTGTGCTGGTGCTG 53 77774 

TTTGGCAAATCTTAAATGTCCCAAGTATTCACCAAGCCTTGTGCTGGTGCTG 52 77775 

GCTCCTCATCAAAGGGGAGGCCTACAGTAAACAAATAATTACACAAATAAA 51 77860 

GCCTACAGTAAACAAATAATTACACAAATAAATATAGAAAATGAACTGTCACTTGGG 57 77879 

AATAGGAGTTCACAAAGCCTCAGAGGAAGGGGAAGGACTACGTTATTCATA 51 77971 

GGGAAGGACTACGTTATTCATAAAAATCTCACTGGAAATGAAAAACACTTTGAGG 55 78000 

GGAAGGACTACGTTATTCATAAAAATCTCACTGGAAATGAAAAACACTTTGAGGG 55 78001 

GACTACGTTATTCATAAAAATCTCACTGGAAATGAAAAACACTTTGAGGGTTCCG 55 78006 

ACTACGTTATTCATAAAAATCTCACTGGAAATGAAAAACACTTTGAGGGTTCCG 54 78007 

GTTATTCATAAAAATCTCACTGGAAATGAAAAACACTTTGAGGGTTCCGCT 51 78012 

GCCCACACAGCAGAGCGGTCCAGGGCCAAATAACTTCAAAAAGTAAAATTA 51 78110 

ACTTCAAAAAGTAAAATTAGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAG 55 78142 

CTTCAAAAAGTAAAATTAGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGT 55 78143 

AAAAGTAAAATTAGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGTCTATG 55 78148 

AAAGTAAAATTAGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGTCTATGT 55 78149 

AAAATTAGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGTCTATGTTTAAT 55 78154 

AAATTAGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGTCTATGTTTAATG 55 78155 

AGAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGTCTATGTTTAATGTGGC 54 78160 

GAAAAGCCTCTCTGAAAAGTAGCTGTACACCTAAAGTCTATGTTTAATGTGGC 53 78161 

TCTGAAAAGTAGCTGTACACCTAAAGTCTATGTTTAATGTGGCCCATAGAT 51 78171 
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CAAGCAGTTGTACCAGTCACACCTCTGAGCTCCTAAAGCAGCTCTGGCAGC 51 78261 

TTTCTTATAAAGTTAAACATTCACCTACGCTGAGACCCAGCAGTCCCACTCTCAG 55 78334 

TTCTTATAAAGTTAAACATTCACCTACGCTGAGACCCAGCAGTCCCACTCTCAGGTATTT 60 78335 

ATAAAGTTAAACATTCACCTACGCTGAGACCCAGCAGTCCCACTCTCAGGTATTT 55 78340 

TAAAGTTAAACATTCACCTACGCTGAGACCCAGCAGTCCCACTCTCAGGTATTTA 55 78341 

CCCATCAAGATCTGTGCACAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAA 55 78419 

CCATCAAGATCTGTGCACAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAA 55 78420 

AAGATCTGTGCACAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGG 55 78425 

AGATCTGTGCACAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGA 55 78426 

TGTGCACAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGAAACGT 55 78431 

GTGCACAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGAAAC 52 78432 

CAGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAA 55 78437 

AGATATTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAAT 55 78438 

TTCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAATATCCA 55 78443 

TCATAGGAGCTCTGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAATATCCAT 55 78444 

GAGCTCTGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAATATCCATCAA 52 78450 

AGCTCTGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAATATCCATCAACAGT 55 78451 

TGCTCCTAATAATCCCAAACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAA 55 78456 

GCTCCTAATAATCCCAAACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAAT 55 78457 

TAATAATCCCAAACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAATGGATA 55 78462 

AATAATCCCAAACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAATGGATAA 55 78463 

TCCCAAACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAATGGATAAACAAA 55 78468 

CCCAAACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAATGGATAAACAAAT 55 78469 

ACTGGGAAACGTCCCAAATATCCATCAACAGTGAGAATGGATAAACAAATTGAGG 55 78474 

CTGGGAAACGTCCCAAATATCCATCAACAGTGAGAATGGATAAACAAATTGAGGT 55 78475 

AAACGTCCCAAATATCCATCAACAGTGAGAATGGATAAACAAATTGAGGTACCTC 55 78480 

AACGTCCCAAATATCCATCAACAGTGAGAATGGATAAACAAATTGAGGTACCTCC 55 78481 

CCCAAATATCCATCAACAGTGAGAATGGATAAACAAATTGAGGTACCTCCATACA 55 78486 

CCAAATATCCATCAACAGTGAGAATGGATAAACAAATTGAGGTACCTCCATACAA 55 78487 

TATCCATCAACAGTGAGAATGGATAAACAAATTGAGGTACCTCCATACAATGGGA 55 78492 

ATCCATCAACAGTGAGAATGGATAAACAAATTGAGGTACCTCCATACAATGGGAC 55 78493 

TCAACAGTGAGAATGGATAAACAAATTGAGGTACCTCCATACAATGGGACACTGC 55 78498 

CAACAGTGAGAATGGATAAACAAATTGAGGTACCTCCATACAATGGGACACTGCT 55 78499 

GTGAGAATGGATAAACAAATTGAGGTACCTCCATACAATGGGACACTGCTCC 52 78504 

TGAGAATGGATAAACAAATTGAGGTACCTCCATACAATGGGACACTGCTCCC 52 78505 

ATAAACAAATTGAGGTACCTCCATACAATGGGACACTGCTCCCCAATAAAA 51 78514 

ACGTGTTGTGTTGTGTGAAACAAACCAGACAAGAAGGGACGCATCCCAAGT 51 78608 

TGTTGTGTGAAACAAACCAGACAAGAAGGGACGCATCCCAAGTGACTGATT 51 78616 

TTGTGTGAAACAAACCAGACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTA 55 78618 

TGTGTGAAACAAACCAGACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTAT 55 78619 

GAAACAAACCAGACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTATGTACA 55 78624 

AAACAAACCAGACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTATGTACAG 55 78625 

AACCAGACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAA 55 78630 

ACCAGACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAG 55 78631 

ACAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAG 55 78636 

CAAGAAGGGACGCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGG 55 78637 

AGGGACGCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAAT 55 78642 

GGGACGCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATC 55 78643 

GCATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACT 55 78648 

CATCCCAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTG 55 78649 

CAAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATT 55 78654 
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AAGTGACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTT 55 78655 

ACTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGA 55 78660 

CTGATTGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGAT 55 78661 

TGGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGATGGCAC 55 78666 

GGTTTATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGATGGCACA 55 78667 

ATGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGATGGCACAGCAGT 55 78672 

TGTACAGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGATGGCACAGCAGTG 55 78673 

AGTTTAAGAACAGGCAAATCTCACTGCTATTTATAGATGGCACAGCAGTGGTTAC 55 78678 

GTTTAAGAACAGGCAAATCTCACTGCTATTTATAGATGGCACAGCAGTGGTTACC 55 78679 

AGAACAGGCAAATCTCACTGCTATTTATAGATGGCACAGCAGTGGTTACCTCT 53 78684 

GAACAGGCAAATCTCACTGCTATTTATAGATGGCACAGCAGTGGTTACCTCT 52 78685 

GGCAAATCTCACTGCTATTTATAGATGGCACAGCAGTGGTTACCTCTGCTA 51 78690 

GCAAATCTCACTGCTATTTATAGATGGCACAGCAGTGGTTACCTCTGCTAGT 52 78691 

TCTCACTGCTATTTATAGATGGCACAGCAGTGGTTACCTCTGCTAGTGGGG 51 78696 

AGGCTGAGGGTGCCCTTGATCCTGATTTGAGTGGTGACTATATAGGTATAA 51 78794 

CCCTTGATCCTGATTTGAGTGGTGACTATATAGGTATAAAAAATGATCAAGCTGG 55 78806 

CCTTGATCCTGATTTGAGTGGTGACTATATAGGTATAAAAAATGATCAAGCTGGA 55 78807 

ATCCTGATTTGAGTGGTGACTATATAGGTATAAAAAATGATCAAGCTGGACACTT 55 78812 

TCCTGATTTGAGTGGTGACTATATAGGTATAAAAAATGATCAAGCTGGACACTTA 55 78813 

ATTTGAGTGGTGACTATATAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTC 55 78818 

TTTGAGTGGTGACTATATAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCA 55 78819 

GTGGTGACTATATAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCAACATA 55 78824 

TGGTGACTATATAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCAACATAG 55 78825 

ACTATATAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACT 60 78830 

CTATATAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTT 60 78831 

TAGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTT 55 78836 

AGGTATAAAAAATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTTT 55 78837 

TAAAAAATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTTTCACGT 55 78842 

AAAAAATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTTTCACGTG 55 78843 

ATGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTTTCACGTGTAAAC 55 78848 

TGATCAAGCTGGACACTTAAAGTCAACATAGTTTATGCACTTTCACGTGTAAACA 55 78849 

AAGCTGGACACTTAAAGTCAACATAGTTTATGCACTTTCACGTGTAAACATTATT 55 78854 

AGCTGGACACTTAAAGTCAACATAGTTTATGCACTTTCACGTGTAAACATTATTC 55 78855 

GACACTTAAAGTCAACATAGTTTATGCACTTTCACGTGTAAACATTATTCCTTAA 55 78860 

ACACTTAAAGTCAACATAGTTTATGCACTTTCACGTGTAAACATTATTCCTTAAG 55 78861 

AGTCAACATAGTTTATGCACTTTCACGTGTAAACATTATTCCTTAAGAAAATAAAAACAG 60 78869 

GTCAACATAGTTTATGCACTTTCACGTGTAAACATTATTCCTTAAGAAAATAAAAACAGC 60 78870 

CACCACCTCCTTCTTCGCCTTGCATCGGTACGATAAGGCACTTGCTTGACG 51 78969 

TTCTTCGCCTTGCATCGGTACGATAAGGCACTTGCTTGACGGGAAAGAGAA 51 78979 

TCTGCGGTCTGGCTGTGCAGCTAGCCGCTCTGACGGGGAGGAGGGGCCCAA 51 79074 

GGGAGAGGGGCACGTGAGGCTCATGGCAGAGGCACAGCCAGCTTCTTGCAT 51 79149 

GGCACAGCCCTGGCAACAAACAGCCACTTACCCAGTCACCATGCTCTACTT 51 79248 

CCCTGGCAACAAACAGCCACTTACCCAGTCACCATGCTCTACTTCTCAGCT 51 79255 

ACAAATCCTGGGCCCCTCCCTGAAACCTCCAGACACAAACTCACTTCAGGC 51 79348 

ATCTTTCCAGTGTAGCAGTCGAGGCATTTGCAGCAGGTGTTTGTGCTCAGT 51 79442 

ATTTGCAGCAGGTGTTTGTGCTCAGTGTATCGATGTAGGAGGCTCTCAAAAA 52 79467 

TTTGCAGCAGGTGTTTGTGCTCAGTGTATCGATGTAGGAGGCTCTCAAAAA 51 79468 

CAGGTGTTTGTGCTCAGTGTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAA 55 79475 

AGGTGTTTGTGCTCAGTGTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAA 55 79476 

TTTGTGCTCAGTGTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGA 55 79481 

TTGTGCTCAGTGTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAA 55 79482 
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CTCAGTGTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTT 55 79487 

TCAGTGTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTA 55 79488 

GTATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTATGAGT 55 79493 

TATCGATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTATGAGTC 55 79494 

ATGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTATGAGTCCTGTT 55 79499 

TGTAGGAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTATGAGTCCTGTTT 55 79500 

GAGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTATGAGTCCTGTTTTAATA 55 79505 

AGGCTCTCAAAAAGGATGTAGAAAACATGAATAGTTATGAGTCCTGTTTTAATAA 55 79506 

GTTATGAGTCCTGTTTTAATAAAATTAGAATAAAAAATAAAAGCCAGGCAAGGTGTTGTG 60 79539 

GATCACTTGAGCCCAGTTCAAGCCCAGCCTGGGCAGCATGATGAAACCCAA 51 79638 

AGCATGATGAAACCCAATCTCTACACAAAATACAAAACATAGCTGAGCGTACTCC 55 79672 

GCATGATGAAACCCAATCTCTACACAAAATACAAAACATAGCTGAGCGTACTCCC 55 79673 

ATGAAACCCAATCTCTACACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCT 55 79678 

TGAAACCCAATCTCTACACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCTA 55 79679 

CCCAATCTCTACACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCTACTAGG 55 79684 

CCAATCTCTACACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCTACTAGGG 55 79685 

CTACACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCTACTAGGGAAGCTGA 55 79692 

ACACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCTACTAGGGAAGCTGA 53 79694 

CACAAAATACAAAACATAGCTGAGCGTACTCCCTAGCTACTAGGGAAGCTGA 52 79695 

TTTGAGGCTGCAGTAAGCTTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATA 60 79774 

TTGAGGCTGCAGTAAGCTTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATAA 60 79775 

GCTGCAGTAAGCTTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATAA 55 79780 

CTGCAGTAAGCTTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATAAA 55 79781 

GTAAGCTTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATAAAATAGG 55 79786 

TAAGCTTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATAAAATAGGC 55 79787 

TTTGATCACACAAGTGCACTCTAGCCTGGGTTACAAAAAATAAAATAGGCC 51 79792 

GAGGTGGGAGGATCACTTAAGCTCAGGAGTTTGAGACCAGTCTGGGCAACA 51 79887 

CAGTCTGGGCAACACAGCAAGACCCCATCTCTACAAAAAAATTTTTAAAAA 51 79924 

TGTGCCTGTAGTCCCAGATACTCAGGAGCTTGAGGTGGAAGGATCACTGGA 51 79995 

TCCAGCCTGGGTGACAGAAAGACCCTGTCTTTAAAAAACAAACAAACAAACAAAA 55 80092 

AGCCTGGGTGACAGAAAGACCCTGTCTTTAAAAAACAAACAAACAAACAAAAAGA 55 80095 

TAGAAGAGGAAGCCCAAACTATTTCTGAATGTGTTCATCTGAGAAGAGGGC 51 80192 

AAGCCCAAACTATTTCTGAATGTGTTCATCTGAGAAGAGGGCAAAATGTAA 51 80201 

TCGGATTAAAGAAAGGGAGGGGATTAGCGCTTCAACACACCTCCCTTTGTC 51 80292 

TTTGTCCTGGGTGTCGTGCTTCAGCATGTGTGGATGGTAGCTTTGTGGTTAAAAAAAAAA 60 80337 

TTGTCCTGGGTGTCGTGCTTCAGCATGTGTGGATGGTAGCTTTGTGGTTAAAAAAAAAAA 60 80338 

CTGGGTGTCGTGCTTCAGCATGTGTGGATGGTAGCTTTGTGGTTAAAAAAAAAAA 55 80343 

TGGGTGTCGTGCTTCAGCATGTGTGGATGGTAGCTTTGTGGTTAAAAAAAAAAAA 55 80344 

GAAGAAGAAATGAGAGCAAAAAGTACTTTGAGAACTCTTTGTAGCTGTCACGTCC 55 80399 

AAGAAGAAATGAGAGCAAAAAGTACTTTGAGAACTCTTTGTAGCTGTCACGTCCC 55 80400 

GAAATGAGAGCAAAAAGTACTTTGAGAACTCTTTGTAGCTGTCACGTCCCC 51 80405 

GTTCCCAGGCCCAGCCTCAGGGGTCTGCACGTTTAAGAAATGGATGCACTT 51 80500 

GTCTGCACGTTTAAGAAATGGATGCACTTGTCTAATGATGAGGGCAATGGT 51 80522 

TAGGACAAGCCCTTGAGACAAGTATCATTATCCCGTTTAAAGACGAGAAAA 51 80601 

GTATCATTATCCCGTTTAAAGACGAGAAAACTGGCAGGGTGTGGTGGCTCA 51 80622 

AGGTCAGGAGTTCAAGACCAGACTGGCCAACATGGTGAAACCTTGTCTCTA 51 80721 

GCCAACATGGTGAAACCTTGTCTCTACTAAAAATACAAAGATTAGCCAGGC 51 80746 

CAACATGGTGAAACCTTGTCTCTACTAAAAATACAAAGATTAGCCAGGCGT 51 80748 

GAATCGCTTGAACCCAGGAGGCAGAAGTTGCAGTGAGCTGAGATCATGCCA 51 80846 

GCCACAGCATGACTCCGTCTCAAAAAATAATAATAATAACACAAAATAATAAAGATGAGG 60 80913 

TAATAACACAAAATAATAAAGATGAGGAGACTGAGGCCAGCATGGCTTTGA 51 80946 
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ACAGTCTGGAAGTATCTGATTTGGCACTCCTATCCCTGAAGGCCCCACTTT 51 81014 

ACTTTACAGGTGGACCAACTGAAGCTGAGGGAGATGACCAGACTTATCCAA 51 81060 

ACTCAGGTCTGAGGTTCCCTTCATTTCCCCCAGGGGAACCTGGTGAAAGTA 51 81131 

ATGGATTCACCCCCAGACTCTTCTCTTGTGCCCTGAAACCTGATTTCTCTA 51 81186 

TCTCTAAGACCCACAGCCTAGGAAGGCTGGGCCAGGGTGAGCCTGGATAGC 51 81231 

CAGCAGGCAGTCATTTCTTGTTTTCTGCCACCGCTGGGTGTTCTGCTCTGA 51 81316 

TGTTCTGCTCTGACGAGGAGGCCCCAGGTAAACAGTAAGGCTGCCTGAACA 51 81354 

GCCCCTCCCTGAAACCTCCAAACACAAGACCCAGTTTTGCATCAAATGAGT 51 81453 

TCCCTGAAACCTCCAAACACAAGACCCAGTTTTGCATCAAATGAGTCTGCA 51 81458 

CCTGAAACCTCCAAACACAAGACCCAGTTTTGCATCAAATGAGTCTGCAGA 51 81460 

CTGAAACCTCCAAACACAAGACCCAGTTTTGCATCAAATGAGTCTGCAGAG 51 81461 

TCCAAACACAAGACCCAGTTTTGCATCAAATGAGTCTGCAGAGGGAGGGAA 51 81469 

TTTGTGTCTCTGAGCCTCAGTTTCCTCATTTGGACACAGAGCTGGTAAGAT 51 81562 

CCTCAGTTTCCTCATTTGGACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTAT 55 81576 

CTCAGTTTCCTCATTTGGACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATG 55 81577 

TTTCCTCATTTGGACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGG 55 81582 

TTCCTCATTTGGACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGA 55 81583 

CATTTGGACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGA 55 81588 

ATTTGGACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAA 55 81589 

GACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATC 55 81594 

ACACAGAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATCA 55 81595 

GAGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATCACCAGG 55 81600 

AGCTGGTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATCACCAGGG 55 81601 

GTAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATCACCAGGGTAGGG 55 81606 

TAAGATCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATCACCAGGGTAGGG 54 81607 

TCAGCCTTGTAGATTCTATGTAAGGATTAGAAACATCACCAGGGTAGGGCC 51 81612 

GGTCTGGAGCCCAGTGCTTGGTTTAAGTCCCAGCATAGGACTTAACTTCCC 51 81707 

AGTGCTTGGTTTAAGTCCCAGCATAGGACTTAACTTCCCTCTGTCCACCCA 51 81719 

CACTGTGCAGGGGTGCTCTTGGCCTCAGTTTCCCCATCTGTCCAATGACAA 51 81815 

TTGGGAGGATTAAATACCTTAGCAGTGCCTGTCACAGCAAGCAACTGAGTTT 52 81894 

TGGGAGGATTAAATACCTTAGCAGTGCCTGTCACAGCAAGCAACTGAGTTT 51 81895 

GATTAAATACCTTAGCAGTGCCTGTCACAGCAAGCAACTGAGTTTGCTGCTT 52 81901 

ATTAAATACCTTAGCAGTGCCTGTCACAGCAAGCAACTGAGTTTGCTGCTTCA 53 81902 

ATACCTTAGCAGTGCCTGTCACAGCAAGCAACTGAGTTTGCTGCTTCAGGG 51 81907 

CAGAGAGTGCAGGCTGGGCCAGGACTGCTTTCCAAATTGGGCCTCTCTGTT 51 82002 

ACTGCTTTCCAAATTGGGCCTCTCTGTTCCCTTGCTGGCCTGGATTTTGAA 51 82025 

TCTTGGTCCTCAGCATCTGTCTCTCTCCTGGTGGCCTGTCCAGAGATGCAT 51 82102 

CCTGTCCAGAGATGCATGGTGGTTTCCATGGACACCTTCTTCCATAAAAAA 51 82136 

CTGTCCAGAGATGCATGGTGGTTTCCATGGACACCTTCTTCCATAAAAAAGAGAA 55 82137 

CAGAGATGCATGGTGGTTTCCATGGACACCTTCTTCCATAAAAAAGAGAAAATGA 55 82142 

AGAGATGCATGGTGGTTTCCATGGACACCTTCTTCCATAAAAAAGAGAAAATGAA 55 82143 

AAAAAAGAGAAAATGAAATTGTACTTACGACCACATTGGTATAACGACAAACGTA 55 82181 

AAAAAGAGAAAATGAAATTGTACTTACGACCACATTGGTATAACGACAAACGTAA 55 82182 

GAGAAAATGAAATTGTACTTACGACCACATTGGTATAACGACAAACGTAATGCAG 55 82187 

AGAAAATGAAATTGTACTTACGACCACATTGGTATAACGACAAACGTAATGCAGG 55 82188 

ATGAAATTGTACTTACGACCACATTGGTATAACGACAAACGTAATGCAGGATGGA 55 82193 

TGAAATTGTACTTACGACCACATTGGTATAACGACAAACGTAATGCAGGATGGAT 55 82194 

TTGTACTTACGACCACATTGGTATAACGACAAACGTAATGCAGGATGGATTTGTT 55 82199 

TGTACTTACGACCACATTGGTATAACGACAAACGTAATGCAGGATGGATTTGTTA 55 82200 

TTACGACCACATTGGTATAACGACAAACGTAATGCAGGATGGATTTGTTATTACA 55 82205 

TACGACCACATTGGTATAACGACAAACGTAATGCAGGATGGATTTGTTATTACAT 55 82206 
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CCACATTGGTATAACGACAAACGTAATGCAGGATGGATTTGTTATTACATTGTCA 55 82211 

CACATTGGTATAACGACAAACGTAATGCAGGATGGATTTGTTATTACATTGTCAT 55 82212 

TGGTATAACGACAAACGTAATGCAGGATGGATTTGTTATTACATTGTCATCATGA 55 82217 

GGTATAACGACAAACGTAATGCAGGATGGATTTGTTATTACATTGTCATCATGAT 55 82218 

AACGACAAACGTAATGCAGGATGGATTTGTTATTACATTGTCATCATGATCCCAT 55 82223 

ACGACAAACGTAATGCAGGATGGATTTGTTATTACATTGTCATCATGATCCCATG 55 82224 

AAACGTAATGCAGGATGGATTTGTTATTACATTGTCATCATGATCCCATGTGTTC 55 82229 

AACGTAATGCAGGATGGATTTGTTATTACATTGTCATCATGATCCCATGTGTTCT 55 82230 

AATGCAGGATGGATTTGTTATTACATTGTCATCATGATCCCATGTGTTCTCCTCC 55 82235 

ATGCAGGATGGATTTGTTATTACATTGTCATCATGATCCCATGTGTTCTCCTCCT 55 82236 

GGATGGATTTGTTATTACATTGTCATCATGATCCCATGTGTTCTCCTCCTTTCTT 55 82241 

GATGGATTTGTTATTACATTGTCATCATGATCCCATGTGTTCTCCTCCTTTCTTT 55 82242 

ATTTGTTATTACATTGTCATCATGATCCCATGTGTTCTCCTCCTTTCTTTTAAAA 55 82247 

TTTGTTATTACATTGTCATCATGATCCCATGTGTTCTCCTCCTTTCTTTTAAAAG 55 82248 

CCCCAGGAGCTGTGCCTGCTGAGCCCACAAGGGGTCCACCCTGGGTGGGCT 51 82347 

TGGGCTTTTTCAGATTGTAAATCCCCCCCATTACCTCTTCTTAGAAGGTCA 51 82392 

CTTATGCCTTTAATCCCAGCACTTTGAGAGGCTGAGATGGAAGGATCACTT 51 82463 

CCCATCTCTAATTTTAAAAACAAACAAAAAAACAAGCTAAGGTCATGTGCAGGTG 55 82556 

CAAACAAAAAAACAAGCTAAGGTCATGTGCAGGTGTGTTTAAAAAATAACAAAAAATTGG 60 82576 

TGTAATCCCAGCACTTTGGGAGGCCAAGGCAGGCGGATCACGAGGTCAAGA 51 82657 

AGACCAGCCTGGTCAATATGGTGAAACCCTGTCTCTACTAAAAAAATACAAAAAA 55 82713 

AATACAAAAAATTAGCCAGGCATGGTAGGGTGCGCCTGTAGTCCCAGCTAC 51 82757 

AAGGAGAATTGCTTGAACCCAGGAGGCAGAAGTTGCAGTGAGCCAAGATCA 51 82822 

CACTCCAGCCTGGGTGACAGAGTGAGATTCCATCTCAAAATAAATAAATAAATAA 55 82881 

AAAAAAAAAACAAAGCCACCCTTGTTGTGTTAGAAACTTGGAACTTCCCAAGGAA 55 82965 

AAAAAAAAACAAAGCCACCCTTGTTGTGTTAGAAACTTGGAACTTCCCAAGGAAC 55 82966 

AAAACAAAGCCACCCTTGTTGTGTTAGAAACTTGGAACTTCCCAAGGAACAACAT 55 82971 

AAACAAAGCCACCCTTGTTGTGTTAGAAACTTGGAACTTCCCAAGGAACAACATT 55 82972 

AAGCCACCCTTGTTGTGTTAGAAACTTGGAACTTCCCAAGGAACAACATTCC 52 82977 

AGCCACCCTTGTTGTGTTAGAAACTTGGAACTTCCCAAGGAACAACATTCC 51 82978 

CTTTTCCTTTCCTACTTTCCCATTTAAAGTAGGGTGCAGAGGACCCTGCTT 51 83069 

TTTTCCTTTCCTACTTTCCCATTTAAAGTAGGGTGCAGAGGACCCTGCTTG 51 83070 

TTGCCAAAGCCATTTGACTGACTGTGAGACTGTAGCCATGACCATGGAAAT 51 83118 

CAAAGCCATTTGACTGACTGTGAGACTGTAGCCATGACCATGGAAATCACA 51 83122 

AAAGCCATTTGACTGACTGTGAGACTGTAGCCATGACCATGGAAATCACAG 51 83123 

ATTTGACTGACTGTGAGACTGTAGCCATGACCATGGAAATCACAGCTGCTA 51 83129 

TAGCCATGACCATGGAAATCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATT 55 83150 

AGCCATGACCATGGAAATCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTT 55 83151 

TGACCATGGAAATCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGT 55 83156 

GACCATGGAAATCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTA 55 83157 

TGGAAATCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTAAACCA 55 83162 

GGAAATCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTAAACCAC 55 83163 

TCACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTAAACCACTG 52 83168 

CACAGCTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTAAACCACTG 51 83169 

CTGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTAAACCACTGCTCTC 51 83174 

TGCTAGCAGTGGTGGAGTATTTCACATATTTCACGTAAACCACTGCTCTCC 51 83175 

TGGAGTATTTCACATATTTCACGTAAACCACTGCTCTCCCCAGTAGACAGA 51 83187 

AGTAAGTGATAGAATCAAGATCAGCCAGAGATCCCCTGAAGTGTCTGATCT 51 83275 

CCCACAATGTCATATAAAATATCAGCAAGACCCTCAGTGGTGGATGTGAACTTAT 55 83331 

CCACAATGTCATATAAAATATCAGCAAGACCCTCAGTGGTGGATGTGAACTTATT 55 83332 

ATGTCATATAAAATATCAGCAAGACCCTCAGTGGTGGATGTGAACTTATTAATTA 55 83337 



www.manaraa.com

190 
 

 
 

TGTCATATAAAATATCAGCAAGACCCTCAGTGGTGGATGTGAACTTATTAATTAT 55 83338 

TATAAAATATCAGCAAGACCCTCAGTGGTGGATGTGAACTTATTAATTATATACA 55 83343 

ATAAAATATCAGCAAGACCCTCAGTGGTGGATGTGAACTTATTAATTATATACAT 55 83344 

TATTAATTATATACATTATATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTG 60 83383 

ATTAATTATATACATTATATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGG 60 83384 

TTATATACATTATATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGG 55 83389 

TATATACATTATATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGGG 55 83390 

ACATTATATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGGGTGGCT 55 83395 

CATTATATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGGGTGGCTT 55 83396 

TATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGGGTGGCTTAAAAC 55 83401 

ATTCATTTCCCAACGTTGTGGTAACAAATTCCCACAGACTGGGTGGCTTAAAACA 55 83402 

TTGTGGTAACAAATTCCCACAGACTGGGTGGCTTAAAACAATAGAAATGTATTCT 55 83417 

TGTTGGCAGGCAGGGCTGGTTCCTCCCAGAGGCTCTAGGGGAGAATCTGTT 51 83508 

CAATGCTCCTGGGTGTGGAGATGCATTAGTCACTCCAGTCTATGCCTCCCT 51 83599 

GCCTCCTTTCCATTGTCTTCTACCCTTCTAAGTACACTTGTTGTTGGATTCAG 53 83659 

CCTCCTTTCCATTGTCTTCTACCCTTCTAAGTACACTTGTTGTTGGATTCAGG 53 83660 

CCCACCCTAATCCAGAATGATCTCATCTCTAGATCCTTCACTTAATCATGTTTGC 55 83714 

CCACCCTAATCCAGAATGATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCA 55 83715 

CTAATCCAGAATGATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGAT 55 83720 

TAATCCAGAATGATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGATC 55 83721 

CAGAATGATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGATCCTATT 55 83726 

AGAATGATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGATCCTATTT 55 83727 

GATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGATCCTATTTCCAAA 55 83732 

ATCTCATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGATCCTATTTCCAAAC 55 83733 

ATCTCTAGATCCTTCACTTAATCATGTTTGCAAAGATCCTATTTCCAAACAAAGT 55 83738 

ATCTTTTTGGGGCCAGTACACATGGGACACAGATGAGTGCCAAAAGGAATC 51 83833 

GACACAGATGAGTGCCAAAAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAA 53 83858 

ACACAGATGAGTGCCAAAAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGA 55 83859 

GATGAGTGCCAAAAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGA 55 83864 

ATGAGTGCCAAAAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAA 55 83865 

TGCCAAAAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAA 55 83870 

GCCAAAAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAG 55 83871 

AAGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATA 55 83876 

AGGAATCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATAT 55 83877 

TCCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATATCTTAG 55 83882 

CCCAGGAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATATCTTAGG 55 83883 

GAAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATATCTTAGGCTGGG 55 83888 

AAGCTGTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATATCTTAGGCTGGGT 55 83889 

GTCAAAAGCAACAATAAGGATGTGAATAAAAGTAATATCTTAGGCTGGGTATGGT 55 83894 

TCAAAAGCAACAATAAGGATGTGAATAAAAGTAATATCTTAGGCTGGGTATGGTG 55 83895 

AGCAACAATAAGGATGTGAATAAAAGTAATATCTTAGGCTGGGTATGGTGGCTCA 55 83900 

ATCACTTGGGCCCAGGAATTTGAGACCAGCCTGGGCAACATAGTGAGACCC 51 83995 

CACCTGTACAAAAAAGTTTAAAAATTAGCCAGAGGTGGTGGCACAAGCCTGTAAT 55 84046 

AGAAGTTCGAGACCTGCCTGGGCAACATAGCAAGACCCCATCTCTACAAAA 51 84144 

CCCAGCACCTGGCATATGACAAGTACATATGTATGTATATATGTATGTGTATATT 55 84234 

CACACACATACATACTTTTCTTATATCTATAAAGTTTTCAATCTCAGAGAAAATGTTTGG 60 84304 

CCAGTTTCAATGTTTTCCCAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTT 55 84379 

CAGTTTCAATGTTTTCCCAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTG 55 84380 

TCAATGTTTTCCCAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAA 55 84385 

CAATGTTTTCCCAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAA 55 84386 

TTTTCCCAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCT 55 84391 
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TTTCCCAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTT 55 84392 

CAAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTC 55 84397 

AAACACTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCT 55 84398 

CTAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTT 55 84403 

TAGCAGGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTT 55 84404 

GGTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTT 55 84409 

GTCTCCTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTTT 55 84410 

CTCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTTTGGCAG 55 84415 

TCCATCTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTTTGGCAGA 55 84416 

CTCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTTTGGCAGATGGC 54 84421 

TCTCTTGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTTTGGCAGATGGC 53 84422 

TGACTTTGTTGAAACACCTTTAGTCTCGTTTTCTGTTTGGCAGATGGCCAG 51 84427 

CACTTTATCTGCAAAGGGGGCCCCTGATTTTTCCAGCCTGGGGCCTTTCCT 51 84522 

TCCGCCTTTCACCTGTTGAGACGCATTTTGTAAAATAAGTTTGCCCTCTGT 51 84605 

GAGACGCATTTTGTAAAATAAGTTTGCCCTCTGTCTGCCCTTGTTACAGTA 51 84622 

TGTCAGGCCACCATCAGGTGATGGTCAGGTGATTTAACTGTCTCTCCAAAA 51 84721 

GCCACCATCAGGTGATGGTCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGG 55 84727 

CCACCATCAGGTGATGGTCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGT 55 84728 

ATCAGGTGATGGTCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAG 55 84733 

TCAGGTGATGGTCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGC 55 84734 

TGATGGTCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCA 55 84739 

GATGGTCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCAC 55 84740 

TCAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGG 55 84745 

CAGGTGATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGA 55 84746 

GATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGC 55 84751 

ATTTAACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCA 55 84752 

ACTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGG 52 84757 

CTGTCTCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGG 51 84758 

TCTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATA 55 84763 

CTCCAAAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAA 60 84764 

AAATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAA 55 84769 

AATAATAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAA 55 84770 

TAATTGGTTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACA 55 84775 

AATTGGTTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACAC 55 84776 

TTGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAA 55 84782 

TGTAGCCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAAT 55 84783 

CCAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAATATGAT 55 84788 

CAGCACTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAATATGATC 55 84789 

CTGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAATATGATCAGCAG 55 84794 

TGAGGAAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAATATGATCAGCAGC 55 84795 

AAAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAATATGATCAGCAGCTTTGC 55 84800 

AAGGCAGGCTCCCAATAGATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCG 55 84801 

AGGCTCCCAATAGATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCGATAAG 55 84806 

GGCTCCCAATAGATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCGATAAGA 55 84807 

CCAATAGATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCA 55 84812 

CAATAGATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAG 55 84813 

GATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTG 55 84818 

ATTAAAAAACACCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGG 55 84819 

AAAACACCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAA 55 84824 

AAACACCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAG 55 84825 

CCAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAGCAT 53 84830 
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CAGAAATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCA 55 84831 

ATATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCATACTA 55 84836 

TATGATCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAA 55 84837 

TCAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAAGA 52 84842 

CAGCAGCTTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAAGA 51 84843 

CTTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAAGAGGCAGAAT 53 84849 

TTTGCGATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAAGAGGCAGAATG 53 84850 

GATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAAGAGGCAGAATGGCA 51 84855 

ATAAGATCTCAGAGTTGGCTCAAGCATGCATACTAAGAGGCAGAATGGCAGA 52 84856 

TAAGGGAAAAACGCCTCAAGTGAGCATGCGCACAACTTCAGTAAACACACT 51 84946 

ACGCCTCAAGTGAGCATGCGCACAACTTCAGTAAACACACTGCGCATGCTC 51 84956 

AAGGGAAGGATCGGGAGAAGTAGTGCAACCCTGGAAGCGTGCCAGCATATA 51 85053 

AGCATATAAGACCTCAAGTCAAATGGCAAAGTGGGCAGTTGACTCGTTCAA 51 85096 

ACTCTTCCAAGTGAACTTGACTTCCTTTCATTCCTGCCCTAAAACTTTTTA 51 85161 

CCCTAAAACTTTTTAACAAATGTTCACTCCTGCTCTAGAGCTTGCCTCTCTTTGC 55 85197 

CCTAAAACTTTTTAACAAATGTTCACTCCTGCTCTAGAGCTTGCCTCTCTTTGCC 55 85198 

AACTTTTTAACAAATGTTCACTCCTGCTCTAGAGCTTGCCTCTCTTTGCCTTATG 55 85203 

ACTTTTTAACAAATGTTCACTCCTGCTCTAGAGCTTGCCTCTCTTTGCCTTATGC 55 85204 

TTAACAAATGTTCACTCCTGCTCTAGAGCTTGCCTCTCTTTGCCTTATGCC 51 85209 

TCGAATTCTTTCTTCGGAGGAGGCAAGAATTGAGGTTGCTGCAGACTCGTA 51 85267 

CCTGTGACTCAGATATGTTCCCTAGTGCTAACATTCCCAGCTCCAAAAGAA 51 85349 

CTGTGACTCAGATATGTTCCCTAGTGCTAACATTCCCAGCTCCAAAAGAACT 52 85350 

ACTCAGATATGTTCCCTAGTGCTAACATTCCCAGCTCCAAAAGAACTGGGT 51 85355 

TCAGATATGTTCCCTAGTGCTAACATTCCCAGCTCCAAAAGAACTGGGTCAA 52 85357 

CAGATATGTTCCCTAGTGCTAACATTCCCAGCTCCAAAAGAACTGGGTCAA 51 85358 

TAGTGCTAACATTCCCAGCTCCAAAAGAACTGGGTCAAGTCTGTCCTGTTTACAT 55 85371 

AGTGCTAACATTCCCAGCTCCAAAAGAACTGGGTCAAGTCTGTCCTGTTTACATT 55 85372 

TAACATTCCCAGCTCCAAAAGAACTGGGTCAAGTCTGTCCTGTTTACATTGCT 53 85377 

AACATTCCCAGCTCCAAAAGAACTGGGTCAAGTCTGTCCTGTTTACATTGCT 52 85378 

AGCTCCAAAAGAACTGGGTCAAGTCTGTCCTGTTTACATTGCTGGGTCCTT 51 85387 

ACCATTTCCAATAGTCTTGAGATTTCTCACCCTGCCCCGACCCACCTTTCT 51 85478 

GAATTGAAATCACGTTGCCGTTCCCTCTGCCTGGAATGCTTTTCTGCATTA 51 85576 

ATTGAAATCACGTTGCCGTTCCCTCTGCCTGGAATGCTTTTCTGCATTAGG 51 85578 

GGCTGCTGTGCCTGGAAGGGACACATTTTGGGTGCCTCCTTACATTATCCG 51 85677 

TTGCCTCTCTGTGTGCTAGCTGCTTCTCTCCACCAAATCACAATATCCTTAAGAA 55 85759 

TGCCTCTCTGTGTGCTAGCTGCTTCTCTCCACCAAATCACAATATCCTTAA 51 85760 

CTCTGTGTGCTAGCTGCTTCTCTCCACCAAATCACAATATCCTTAAGAACAAGGA 55 85765 

TCTGTGTGCTAGCTGCTTCTCTCCACCAAATCACAATATCCTTAAGAACAAGGAC 55 85766 

GTGCTAGCTGCTTCTCTCCACCAAATCACAATATCCTTAAGAACAAGGACGTTGT 55 85771 

TGCTAGCTGCTTCTCTCCACCAAATCACAATATCCTTAAGAACAAGGACGTTGTT 55 85772 

GCTGCTTCTCTCCACCAAATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTT 55 85777 

CTGCTTCTCTCCACCAAATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTC 55 85778 

TCTCTCCACCAAATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGC 55 85783 

CTCTCCACCAAATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCT 55 85784 

CACCAAATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGT 55 85789 

ACCAAATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTC 55 85790 

ATCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTCCCAGC 55 85795 

TCACAATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTCCCAGCA 55 85796 

ATATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTCCCAGCACCTAG 55 85801 

TATCCTTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTCCCAGCACCTA 53 85802 

TTAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTCCCAGCACCTAGCAA 52 85807 
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TAAGAACAAGGACGTTGTTTTGTTCATGGCTTCAGTCCCAGCACCTAGCAA 51 85808 

GTTGTTTTGTTCATGGCTTCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAA 60 85821 

TTGTTTTGTTCATGGCTTCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAA 55 85822 

TTGTTCATGGCTTCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAAT 55 85827 

TGTTCATGGCTTCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAATG 55 85828 

ATGGCTTCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAATGTGTTC 55 85833 

TGGCTTCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAATGTGTTCA 55 85834 

TCAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAATGTGTTCAGAG 53 85839 

CAGTCCCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAATGTGTTCAGAG 52 85840 

CCAGCACCTAGCAAGTCGTAAGTGCTTAGAAAATAATGTGTTCAGAGGCCA 51 85845 

GGTCGGATCACGAGGTCAGGAGATCGAAACCATCCTGGCTAACACGGTGAA 51 85944 

AGGAGATCGAAACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATA 55 85961 

GGAGATCGAAACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAA 60 85962 

TCGAAACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAA 55 85967 

CGAAACCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAA 55 85968 

CCATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAATTAGC 55 85973 

CATCCTGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAATTAGCC 55 85974 

TGGCTAACACGGTGAAACCCTGTCTCTACTAAAAATACAAAAAATTAGCCG 51 85979 

GCAGGAGAATGGCATGAATCCGGGAGGCGGAGCTTGCAGTGAGCCAAGATT 51 86076 

CAGCCTGGGTGGCAGAGACAGACCTTGTCTCAAAATAATAACAATAATAATAATA 55 86141 

TAATAATAATAATAGTGTTCAATGTGTGAATTACATCATTCTCTCTCTCTGAAACAAGGG 60 86185 

GGGTCATGGGTAGATTTCATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATG 55 86256 

GGTCATGGGTAGATTTCATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGG 55 86257 

TGGGTAGATTTCATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCT 55 86262 

GGGTAGATTTCATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTG 55 86263 

GATTTCATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAA 55 86268 

ATTTCATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAG 55 86269 

ATGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTT 55 86274 

TGGTAGAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTT 55 86275 

GAGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCA 55 86280 

AGAATCTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCAC 55 86281 

CTCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGT 55 86286 

TCCTAAAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGTC 55 86287 

AAGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGTCCATTT 55 86292 

AGTTGTAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGTCCATTTT 55 86293 

TAGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGTCCATTTTAGGG 54 86298 

AGGCAAAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGTCCATTTTAGGG 53 86299 

AAATATGGTCCCTGTGGAAGCATTTTTCTCACTGTGTCCATTTTAGGGGTC 51 86304 

TACCCCTGCAGTCGTCCTCTCCTTCCATTCTTGTTTCATTCTACTTGTTAT 51 86402 

CCCTGCAGTCGTCCTCTCCTTCCATTCTTGTTTCATTCTACTTGTTATTAAACAT 55 86405 

CCTGCAGTCGTCCTCTCCTTCCATTCTTGTTTCATTCTACTTGTTATTAAACATA 55 86406 

AGTCGTCCTCTCCTTCCATTCTTGTTTCATTCTACTTGTTATTAAACATACACCA 55 86411 

GTCGTCCTCTCCTTCCATTCTTGTTTCATTCTACTTGTTATTAAACATACACCAG 55 86412 

CCTCTCCTTCCATTCTTGTTTCATTCTACTTGTTATTAAACATACACCAGGC 52 86417 

CTCTCCTTCCATTCTTGTTTCATTCTACTTGTTATTAAACATACACCAGGC 51 86418 

CAGTAGTTAAGGACACCAAACCATATGAGGGAAAGTCTCCGTCATGGTCATTT 53 86478 

AGTAGTTAAGGACACCAAACCATATGAGGGAAAGTCTCCGTCATGGTCATTTG 53 86479 

TTAAGGACACCAAACCATATGAGGGAAAGTCTCCGTCATGGTCATTTGGGT 51 86484 

TAAGGACACCAAACCATATGAGGGAAAGTCTCCGTCATGGTCATTTGGGTC 51 86485 

AGGAAGGAAGTCAGATTCCACTTCAGCTGCGGAACCCCGGGCTGAAATGTT 51 86584 

CTGAAATGTTGCCTGTAATATCTACCCTGGAATCCCCAAGCAGAGAAAGCA 51 86625 
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CTCAGCACTGGAAGCAGATGGAACCACCTGGAGGTTTCTACAGATCGTGGT 51 86684 

TACTTGGATCAGTGTGTCTCAGTTGGGGCACCAGCATCGGTATGTTTTAAA 51 86749 

TATGTTTTAAAAGCTCCCGGGCCTGGCTGGGCGTGGTGGCTCACACCTGTA 51 86789 

GTCGAGACCATCCTGGCTAACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAAATTA 60 86888 

TCGAGACCATCCTGGCTAACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAA 55 86889 

ACCATCCTGGCTAACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAAATTAG 55 86894 

CCATCCTGGCTAACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAAATTAGC 55 86895 

CTGGCTAACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAAATTAGCCAGGT 55 86900 

TGGCTAACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAAATTAGCCAGGTG 55 86901 

AACACAGTGCAACCCTGTCTCTACTAAAAATGCAAAAAATTAGCCAGGTGTGGTG 55 86906 

GGACAATGGCATGAACCCAGGAGGCGGAGCTTACAGTGTGCTGAGATGGCA 51 87001 

GCGACACAGCGAGACTCCGTCTCAAAAAAATTACAAATAAAAATAAAAAGTTCCC 55 87071 

ACAACAACAAAAAAGGAATGAGGTTCTGAGAACTGATTTTAAACCACGATACTAC 55 87151 

CAACAACAAAAAAGGAATGAGGTTCTGAGAACTGATTTTAAACCACGATACTACA 55 87152 

ACAAAAAAGGAATGAGGTTCTGAGAACTGATTTTAAACCACGATACTACATTCAA 55 87157 

CAAAAAAGGAATGAGGTTCTGAGAACTGATTTTAAACCACGATACTACATTCAAA 55 87158 

AAGGAATGAGGTTCTGAGAACTGATTTTAAACCACGATACTACATTCAAACTACA 55 87163 

AGGAATGAGGTTCTGAGAACTGATTTTAAACCACGATACTACATTCAAACTACAC 55 87164 

TGAGGTTCTGAGAACTGATTTTAAACCACGATACTACATTCAAACTACACCATGA 55 87169 

GAGGTTCTGAGAACTGATTTTAAACCACGATACTACATTCAAACTACACCATGAG 55 87170 

TCTGAGAACTGATTTTAAACCACGATACTACATTCAAACTACACCATGAGTGAAC 55 87175 

CTGAGAACTGATTTTAAACCACGATACTACATTCAAACTACACCATGAGTGAACG 55 87176 

AACTGATTTTAAACCACGATACTACATTCAAACTACACCATGAGTGAACGTGGAA 55 87181 

ACTGATTTTAAACCACGATACTACATTCAAACTACACCATGAGTGAACGTGGAAA 55 87182 

TTTTAAACCACGATACTACATTCAAACTACACCATGAGTGAACGTGGAAAACACG 55 87187 

TTTAAACCACGATACTACATTCAAACTACACCATGAGTGAACGTGGAAAACACGG 55 87188 

ACCACGATACTACATTCAAACTACACCATGAGTGAACGTGGAAAACACGGTGTGT 55 87193 

CCACGATACTACATTCAAACTACACCATGAGTGAACGTGGAAAACACGGTGT 52 87194 

ATACTACATTCAAACTACACCATGAGTGAACGTGGAAAACACGGTGTGTGGAAGA 55 87199 

TACTACATTCAAACTACACCATGAGTGAACGTGGAAAACACGGTGTGTGGAAGAA 55 87200 

CATTCAAACTACACCATGAGTGAACGTGGAAAACACGGTGTGTGGAAGAAG 51 87205 

ATTCAAACTACACCATGAGTGAACGTGGAAAACACGGTGTGTGGAAGAAGG 51 87206 

TGGAAAACACGGTGTGTGGAAGAAGGCAGGCACAGAAGACCACTTATTATAT 52 87231 

GGAAAACACGGTGTGTGGAAGAAGGCAGGCACAGAAGACCACTTATTATAT 51 87232 

GTGTGTGGAAGAAGGCAGGCACAGAAGACCACTTATTATATGGTTCCATCTAT 53 87242 

TGTGTGGAAGAAGGCAGGCACAGAAGACCACTTATTATATGGTTCCATCTATG 53 87243 

GGAAGAAGGCAGGCACAGAAGACCACTTATTATATGGTTCCATCTATGGGAAATG 55 87248 

GAAGAAGGCAGGCACAGAAGACCACTTATTATATGGTTCCATCTATGGGAAATGT 55 87249 

AGGCAGGCACAGAAGACCACTTATTATATGGTTCCATCTATGGGAAATGTCCAGA 55 87254 

GGCAGGCACAGAAGACCACTTATTATATGGTTCCATCTATGGGAAATGTCCAGAA 55 87255 

GCACAGAAGACCACTTATTATATGGTTCCATCTATGGGAAATGTCCAGAATAGGC 55 87260 

CACAGAAGACCACTTATTATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCA 55 87261 

AAGACCACTTATTATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTC 55 87266 

AGACCACTTATTATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCG 55 87267 

ACTTATTATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAG 55 87272 

CTTATTATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGA 55 87273 

TATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAA 55 87278 

ATATGGTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAAT 55 87279 

GTTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAATTAGAT 55 87284 

TTCCATCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAATTAGATT 55 87285 

TCTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAATTAGATTAAGCC 55 87290 
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CTATGGGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAATTAGATTAAGCCT 55 87291 

GGAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAATTAGATTAAGCCTGGG 53 87296 

GAAATGTCCAGAATAGGCAAATTCGTGGAGACAAAATTAGATTAAGCCTGGG 52 87297 

ACAAAATTAGATTAAGCCTGGGCAGCATAGCAAAACCCCATCTCTATAAAA 51 87327 

AGAGATTCGGGAGGCCGAGGCGGGCAGATCACTTGAGGTCAGGAGTTCAAA 51 87423 

GCCTGGTCAACATGGCAAATGCTGTCTTTACTAAAAATACAAAAATTAGCTGGG 54 87478 

CCTGGTCAACATGGCAAATGCTGTCTTTACTAAAAATACAAAAATTAGCTGGG 53 87479 

CAACATGGCAAATGCTGTCTTTACTAAAAATACAAAAATTAGCTGGGCATG 51 87485 

GGAGAATCGTTTGAACCCAGGAGGTGGAGGCTGCAGTGAGCTGAGATCACG 51 87579 

TGGGTGACAGAGTGAGACTATCTCAAAAAACAACAACAACAACAACAAAACCTTT 55 87646 

AACAACAACAACAAAACCTTTTGTACACCCATGTTCATAGCAGCACTATTCACAA 55 87680 

CCCATTAATGGGTGAATGGATGAACATGATGTGGTTTATATTAGGTTGGTGCAAA 55 87763 

CCATTAATGGGTGAATGGATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAA 55 87764 

AATGGGTGAATGGATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAAT 55 87769 

ATGGGTGAATGGATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATT 55 87770 

TGAATGGATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGT 55 87775 

GAATGGATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTG 55 87776 

GATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGC 55 87781 

ATGAACATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCC 55 87782 

CATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGA 55 87787 

ATGATGTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAA 55 87788 

GTGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAAAGTAA 55 87793 

TGGTTTATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAAAGTAAT 55 87794 

TATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAAAGTAATGACAA 55 87799 

ATATTAGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAAAGTAATGACAAA 55 87800 

AGGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAAAGTAATGACAAAAACCG 55 87805 

GGTTGGTGCAAAAGTAATTGTGGTGTTTGCCATTGAAAGTAATGACAAAAACCG 54 87806 

GCGATTACTTTTGCACCAACCTAATACACATTGCTATGGTCTGAACGCTTGG 52 87859 

CGATTACTTTTGCACCAACCTAATACACATTGCTATGGTCTGAACGCTTGGG 52 87860 

ACTTTTGCACCAACCTAATACACATTGCTATGGTCTGAACGCTTGGGCCCT 51 87865 

ATTAGGAGGCGGGGCCTTTGGAAGGTGATTAGTTCATGAGGGCACAGCCCT 51 87961 

CTTATAAAACAATCCCATGAGAACGGGTTCACACCTTTCGCCATTAAAGAT 51 88031 

CATTAAAGATCCAACAAGAATCCTTCTTTCCGGTCTGTGAACCAATAAACA 51 88072 

ACCTTCATCTTGGACTTTTCAGCCTCCAGAACTGTAAGAAATAAACGTTTGGC 53 88152 

AGAACTGTAAGAAATAAACGTTTGGCCGGGTGCAGTGGCTCATGCCTCTAA 51 88179 

AGTTCAAGACCAGCCTGGCCAACATGATGAAACTCCGTCTCTCCTAAAAGT 51 88278 

CAACATGATGAAACTCCGTCTCTCCTAAAAGTACAAACATTGCCCAGGTGT 51 88297 

AGAATCACTTGAACCTGGAGGCGGAGGTTGTAGTAAGCTGAGATTGCACTA 51 88394 

GGCAATAGGGTGAGACTCTCTCTTAAAAAAAAAAAAGAAGAAGAAGAAGAGAAAG 55 88460 

GAAAGAAATTTCTGTTGTTGATAAACTCCCTAGTTTATGGTAGTTTGTTATAGCA 55 88510 

AAGAAATTTCTGTTGTTGATAAACTCCCTAGTTTATGGTAGTTTGTTATAGCAGC 55 88512 

AGAAATTTCTGTTGTTGATAAACTCCCTAGTTTATGGTAGTTTGTTATAGCAGCC 55 88513 

TTTCTGTTGTTGATAAACTCCCTAGTTTATGGTAGTTTGTTATAGCAGCCC 51 88518 

GAAGAGAACTCTGACACATGCAACAGCATGGATGTGCCTCAAGGACATTAT 51 88617 

AAGAGAACTCTGACACATGCAACAGCATGGATGTGCCTCAAGGACATTATGCAAA 55 88618 

AACTCTGACACATGCAACAGCATGGATGTGCCTCAAGGACATTATGCAAAGTGAA 55 88623 

ACTCTGACACATGCAACAGCATGGATGTGCCTCAAGGACATTATGCAAAGTGAAA 55 88624 

AAAGAAGCCAGTCATAAAAGGACACAGGTCATTTGATTCCACTCACAGGAGGTAC 55 88676 

AAGAAGCCAGTCATAAAAGGACACAGGTCATTTGATTCCACTCACAGGAGGTA 53 88677 

AGTCATAAAAGGACACAGGTCATTTGATTCCACTCACAGGAGGTACCCGGA 51 88685 

CAGGAGGGAGGGGAAATGGGAGTTGCTTAACAGGTGGAAAGGTTCAGTTTT 51 88782 
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GGGAAATGGGAGTTGCTTAACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGA 55 88792 

GGAAATGGGAGTTGCTTAACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAG 55 88793 

TGGGAGTTGCTTAACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAGTTCTG 55 88798 

GGGAGTTGCTTAACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAGTTCTGG 55 88799 

TTGCTTAACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAGTTCTGGAGCTG 55 88804 

TGCTTAACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAGTTCTGGAGCTGC 55 88805 

AACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAGTTCTGGAGCTGCATGGC 55 88810 

ACAGGTGGAAAGGTTCAGTTTTGTAACATGAAAAGAGTTCTGGAGCTGCATGG 53 88811 

CGGTTATGGTTGCACAACAATGTAAAAATGTACTTAACATTTCTGAACTGTGCC 54 88864 

GGTTATGGTTGCACAACAATGTAAAAATGTACTTAACATTTCTGAACTGTGCC 53 88865 

ATGGTTCAGGTGGTAAGTCATATGTGTATTTTATTACAATTAAAAATTTTCTTAGGCTGG 60 88924 

TGTAATCTTGTTGCATGATCCTTGGGGTGCTGCTTTTATGGCCAGAAACCT 51 89001 

CTTTTATGGCCAGAAACCTCTGTGGCTGGTGGCATCTTTTGGCCAAGTTTT 51 89033 

TAGTTCTGCCCACTCAGCCTGGCAGGCTGTGCTCGGCTCACACTACCAGCC 51 89101 

ACAGTGAGGGGTGTGTGAGCAAGTGCGCATGGGGTCTGGCCACTGTGCATA 51 89188 

TGTGAGCAAGTGCGCATGGGGTCTGGCCACTGTGCATAGTCAGGCACACTG 51 89201 

CAGCTCTCTGCGAGGCTGCGGCGGGACCAGGTGTACCACAGGCAGCCTCCA 51 89293 

GGACCAGGTGTACCACAGGCAGCCTCCACGGCTGCCACTGGGGAATGCATT 51 89316 

AACCACAGGGCCCCAAAGAGGGAGTCCCAGTCCTGACTTGGGCTCCCAGGT 51 89394 

AATATGGCAAGCAACGGGCGTGTTTCTGCCCTGTTTGTGTTACAGTTCCTT 51 89493 

CAGTTCCCGAGTTCTTGTCTTGCTTCCAAGAAGAATGAGGTACGCAGACAA 51 89560 

GCGAACAAGGTGATGAAGAGCTTTATTGAGTGACAGAATAGCTCAGAGGAG 51 89618 

CGAACAAGGTGATGAAGAGCTTTATTGAGTGACAGAATAGCTCAGAGGAGG 51 89619 

AAGGTGATGAAGAGCTTTATTGAGTGACAGAATAGCTCAGAGGAGGCCTTG 51 89624 

CAGCTCTGGCTGAGTCCGGTGCTTTTATGGGTCTCAGAGAAGAGGAAATGC 51 89719 

CGGTGCTTTTATGGGTCTCAGAGAAGAGGAAATGCATGCCAAACGGTCCAT 51 89735 

CAAGTTCCCACTCTGGTCCTGTGGGACTGGCAGCCTGGCCCACAGCCTTCG 51 89819 

GGGACCCAGCGCCTGCACCAAGGAACCTGTCTGCCTCTTGCTGCCGTTCAT 51 89902 

AAGCTGCCCTCAGCTCCCCTTCAACTTCCCTTCTATGCTTGTCAGTGCTCA 51 89997 

TCAGCTCCCCTTCAACTTCCCTTCTATGCTTGTCAGTGCTCAAAGTCCAGA 51 90006 

GGGTGTTCACACCTGGCCGGGCTTTGCTTTGCTCCAAGATCAGAGTGGGCA 51 90099 

GCTTTGCTTTGCTCCAAGATCAGAGTGGGCACCGACAGCAGGGAGAAGCCA 51 90119 

TCTTCCTGGGCCACCAAGAGTGCAGGGATGCCTGGGTCCACAGCTGCAATT 51 90213 

TGCAATTTGGGCAGCTGCAGGTGTGCTGGAGACAGGGAGTGCAAGGCTTCT 51 90257 

CTCTGTGGGGTGGGAGGCCTGAATCTGCAGCTGTGGTTTGGGTGGCTGCAG 51 90313 

TGCTCCATGGAGCGGGACGCCCAGGTCTGCAGGCACGACTTGGGCAGTTGT 51 90394 

ACTTGGGCAGTTGTGGCTGCATCCGGGAAGCTCCCACCCCACTAACTCAAA 51 90431 

CCACTTGTCCCCAGCTCCTGCCACCTCCAGAGAATGTGCAGCCCCAGCCAT 51 90495 

GCCACCGCTGCCATCAATCCTAGCACTTTGGGAGGCTGAGGCAGGAGAATT 51 90592 

GGCAACAGAGCCAGACCCTGTCTCTACAAAAAATAAAAAACTAGCCAGGCAT 52 90673 

GTCTCTACAAAAAATAAAAAACTAGCCAGGCATGGTGGCACACACCTGTGGT 52 90692 

GATCCCTTGAACCCAGGAGTTTGAGGCTACAGTGAGCCACTCCACTCCAGC 51 90773 

GGCAACAGAGCCAGACCCTGTCTCTAAAAAATACAAAAATAAAATAAAGATACAA 55 90841 

ATAAAGATACAAAAAGTTTTTAAAATTATTGGCAGAACGCGGCGGCTCATG 51 90884 

CAGATCACTCGAGGTCAGGAGTTCGAGACCAGCCTGGCTAACATGGTGAAA 51 90970 

TCGAGACCAGCCTGGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAA 55 90992 

CGAGACCAGCCTGGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAT 55 90993 

CCAGCCTGGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCT 55 90998 

CAGCCTGGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTG 55 90999 

TGGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTGGG 52 91004 

GGCTAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTGGG 51 91005 
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ACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAATTAGCTGGGCGTGG 51 91010 

AGAATCACTTGAACCCGGGGGGTGGAGATTGCAGTGAGCCGAGTTTGTGCC 51 91105 

TAAAAAAAAAAATTATTATGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACA 60 91195 

AAAAAAAAAAATTATTATGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACAT 60 91196 

AAAAAATTATTATGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACAT 55 91201 

AAAAATTATTATGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATG 55 91202 

TTATTATGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATGAGTAC 55 91207 

TATTATGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATGAGTACA 55 91208 

TGGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATGAGTACACACTC 55 91213 

GGTATGCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATGAGTACACACTCG 55 91214 

GCAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATGAGTACACACTCGTGT 53 91219 

CAGTAAGGTCCACAAATCTTCCAAGGAATTGTACATGAGTACACACTCGTGTGGT 55 91220 

AGGTCCACAAATCTTCCAAGGAATTGTACATGAGTACACACTCGTGTGGTGA 52 91225 

GGTCCACAAATCTTCCAAGGAATTGTACATGAGTACACACTCGTGTGGTGA 51 91226 

ACAAATCTTCCAAGGAATTGTACATGAGTACACACTCGTGTGGTGACCACC 51 91231 

AAATCTTCCAAGGAATTGTACATGAGTACACACTCGTGTGGTGACCACCCA 51 91233 

AATCTTCCAAGGAATTGTACATGAGTACACACTCGTGTGGTGACCACCCAG 51 91234 

TCCCTCCCCCCAGCTCCCTGGGGATCAGACTGTATCACCAGAGTCTGTTTC 51 91333 

GGGATCAGACTGTATCACCAGAGTCTGTTTCTGTGACCAAACGTCCTATAAA 52 91353 

GGATCAGACTGTATCACCAGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGA 55 91354 

AGACTGTATCACCAGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGAATCAC 55 91359 

GACTGTATCACCAGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGAATCACG 55 91360 

TATCACCAGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGAATCACGTGGTG 55 91365 

ATCACCAGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGAATCACGTGGTGT 55 91366 

CAGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGAATCACGTGGTGTATGCT 55 91371 

AGAGTCTGTTTCTGTGACCAAACGTCCTATAAACAGAATCACGTGGTGTATGCTT 55 91372 

CTGTTTCTGTGACCAAACGTCCTATAAACAGAATCACGTGGTGTATGCTTCTCTG 55 91377 

TGTTTCTGTGACCAAACGTCCTATAAACAGAATCACGTGGTGTATGCTTCTCTGT 55 91378 

CTGTGACCAAACGTCCTATAAACAGAATCACGTGGTGTATGCTTCTCTGTG 51 91383 

TGTGACCAAACGTCCTATAAACAGAATCACGTGGTGTATGCTTCTCTGTGC 51 91384 

AAACGTCCTATAAACAGAATCACGTGGTGTATGCTTCTCTGTGCCTGGCTT 51 91391 

CTCTGAACATGATGTCCAGGTGCTTCACCTTGTTGATGTGTGCAGTTGTTTCTTT 55 91446 

TCTGAACATGATGTCCAGGTGCTTCACCTTGTTGATGTGTGCAGTTGTTTCTTTG 55 91447 

TTCACCTTGTTGATGTGTGCAGTTGTTTCTTTGTTTTGTTTTCTGAGACTGGTTT 55 91469 

TACGGTGGTGTGATCATAGCGCCCTGCAGCCTTGACCTCCTGGGCTCAAGT 51 91547 

GCCACCACACTGGCTGATTTTTGTATCTTTTTCTAGAGATGTGGTTTCACCATGT 55 91643 

CCACCACACTGGCTGATTTTTGTATCTTTTTCTAGAGATGTGGTTTCACCATGTT 55 91644 

ACACTGGCTGATTTTTGTATCTTTTTCTAGAGATGTGGTTTCACCATGTTGCC 53 91649 

CACTGGCTGATTTTTGTATCTTTTTCTAGAGATGTGGTTTCACCATGTTGCC 52 91650 

TGATTTTTGTATCTTTTTCTAGAGATGTGGTTTCACCATGTTGCCCAGGTT 51 91657 

AAAGTGCTGGGATTACAAGTTTGAGCCACTGAACTCAGCCTGTTATGTGCA 51 91754 

TGGGATTACAAGTTTGAGCCACTGAACTCAGCCTGTTATGTGCAGTTGTATCCAT 55 91761 

GGGATTACAAGTTTGAGCCACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATT 55 91762 

TACAAGTTTGAGCCACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTC 55 91767 

ACAAGTTTGAGCCACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCT 55 91768 

TTTGAGCCACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCTCA 52 91773 

TTGAGCCACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCTCA 51 91774 

CACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCTCACTGCTGTGTAATATT 60 91780 

ACTGAACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCTCACTGCTGTGTAA 55 91781 

ACTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCTCACTGCTGTGTAATATTC 55 91786 

CTCAGCCTGTTATGTGCAGTTGTATCCATTCCTTCTCACTGCTGTGTAATATTCC 55 91787 



www.manaraa.com

198 
 

 
 

CCTGTTATGTGCAGTTGTATCCATTCCTTCTCACTGCTGTGTAATATTCCACTGT 55 91792 

TGCTGTGTAATATTCCACTGTCTGAATAGACCATAGGTTTATCTGACCTGATGTC 55 91826 

GCTGTGTAATATTCCACTGTCTGAATAGACCATAGGTTTATCTGACCTGATGTCA 55 91827 

GTAATATTCCACTGTCTGAATAGACCATAGGTTTATCTGACCTGATGTCAACAAG 55 91832 

TAATATTCCACTGTCTGAATAGACCATAGGTTTATCTGACCTGATGTCAACAAGC 55 91833 

TTCCACTGTCTGAATAGACCATAGGTTTATCTGACCTGATGTCAACAAGCTCTGC 55 91838 

TCCACTGTCTGAATAGACCATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCT 55 91839 

TGTCTGAATAGACCATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCTGTTCC 55 91844 

GTCTGAATAGACCATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCTGTTC 53 91845 

AATAGACCATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCTGTTCCCAGTTT 55 91850 

ATAGACCATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCTGTTCCCAGTTTG 55 91851 

CATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCTGTTCCCAGTTTGGA 51 91857 

ATAGGTTTATCTGACCTGATGTCAACAAGCTCTGCTGTTCCCAGTTTGGAG 51 91858 

CTGATGTGTGTGTGCTTGAACGTGTCTTTTGGAGAACGTACCACCACATTT 51 91924 

TGATGTGTGTGTGCTTGAACGTGTCTTTTGGAGAACGTACCACCACATTTCTGTT 55 91925 

TGTGTGTGCTTGAACGTGTCTTTTGGAGAACGTACCACCACATTTCTGTTG 51 91930 

TGTGTGCTTGAACGTGTCTTTTGGAGAACGTACCACCACATTTCTGTTGGACATA 55 91932 

GTGTGCTTGAACGTGTCTTTTGGAGAACGTACCACCACATTTCTGTTGGACATAT 55 91933 

CTTGAACGTGTCTTTTGGAGAACGTACCACCACATTTCTGTTGGACATATCCTTG 55 91938 

TTGAACGTGTCTTTTGGAGAACGTACCACCACATTTCTGTTGGACATATCCTTGG 55 91939 

CGTGTCTTTTGGAGAACGTACCACCACATTTCTGTTGGACATATCCTTGGAA 52 91944 

GTGTCTTTTGGAGAACGTACCACCACATTTCTGTTGGACATATCCTTGGAAGT 53 91945 

TTTTGGAGAACGTACCACCACATTTCTGTTGGACATATCCTTGGAAGTGGGATTG 55 91950 

TTTGGAGAACGTACCACCACATTTCTGTTGGACATATCCTTGGAAGTGGGATTGT 55 91951 

AGAACGTACCACCACATTTCTGTTGGACATATCCTTGGAAGTGGGATTGTG 51 91956 

GGGAAATCTGTGGCAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACA 53 92037 

GGAAATCTGTGGCAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACAGCA 55 92038 

TCTGTGGCAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACAGCAG 51 92043 

TGTGGCAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACAGCAGCA 51 92045 

TGGCAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACAGCAGCAGT 51 92047 

GCAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACAGCAGCAGTGA 51 92049 

CAAGCAGATTTCTGAAACATTGCACCAACTTACGTTCACAGCAGCAGTGAGT 52 92050 

ACTCTTGGTTTTGCCATTTTCACTTTGCACCTTCTGGTGGGTGTGTTGTGT 51 92131 

TCTTGGTTTTGCCATTTTCACTTTGCACCTTCTGGTGGGTGTGTTGTGTGT 51 92133 

CTTGGTTTTGCCATTTTCACTTTGCACCTTCTGGTGGGTGTGTTGTGTGTG 51 92134 

CCAGGCCACAGGCTCTGGGATATGTGTGGGTATCATGAGACCTTCCGTGAA 51 92233 

CCTTGAAGACCAGCTCTTGTCCAGTAAAGGCTCCTATGGAACGTATAGAATTA 53 92302 

CTTGAAGACCAGCTCTTGTCCAGTAAAGGCTCCTATGGAACGTATAGAATTAC 53 92303 

CAGTAAAGGCTCCTATGGAACGTATAGAATTACCCGGCGCTTGTTAGAAAT 51 92323 

TAATCCCAGCACTTTGGGAGGACAAGGCAGGAAGATCCCTGGAGCCCAGAA 51 92409 

GCGAAACTGAAACTGACCCAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGA 55 92485 

CGAAACTGAAACTGACCCAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAA 55 92486 

CTGAAACTGACCCAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGA 55 92491 

TGAAACTGACCCAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGAC 55 92492 

CTGACCCAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTC 55 92497 

TGACCCAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCT 55 92498 

CAATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCTTGTCT 55 92503 

AATAGTCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCTTGTCTT 55 92504 

TCCCATAGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCTTGTCTTAAAAC 55 92509 

CCCATAGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCTTGTCTTAAAACT 55 92510 

AGATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTT 60 92515 
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GATAGTTTTTTGGATAAACAAAGAAATTGACCCTTCTTGTCTTAAAACTTGAAGC 55 92516 

TTGGATAAACAAAGAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTAC 60 92525 

TGGATAAACAAAGAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACG 60 92526 

AAACAAAGAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGT 60 92531 

AACAAAGAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTT 60 92532 

AGAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTT 55 92537 

GAAATTGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTC 55 92538 

TGACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATAT 55 92543 

GACCCTTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATC 55 92544 

TTCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATCAGGAAAGGAC 60 92549 

TCTTGTCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATCAGGAAAGGACC 60 92550 

TCTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATCAGGAAAGGACC 55 92555 

CTTAAAACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATCAGGAAAGGACCT 55 92556 

AACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATCAGGAAAGGACCTTCAGG 55 92561 

ACTTGAAGCTTTTATTTGTTTACGTGAGTTCTATATCAGGAAAGGACCTTCAGGC 55 92562 

GCCTCTCAAAAAAGTATCAAAGAACTGAAACTAACCACCACATCCAGACAATGAG 55 92615 

CCTCTCAAAAAAGTATCAAAGAACTGAAACTAACCACCACATCCAGACAATGAGA 55 92616 

CAAAAAAGTATCAAAGAACTGAAACTAACCACCACATCCAGACAATGAGATGTGG 55 92621 

AAAAAAGTATCAAAGAACTGAAACTAACCACCACATCCAGACAATGAGATGTGGA 55 92622 

AGTATCAAAGAACTGAAACTAACCACCACATCCAGACAATGAGATGTGGAGGG 53 92627 

GTATCAAAGAACTGAAACTAACCACCACATCCAGACAATGAGATGTGGAGGG 52 92628 

CCCTCCTAGTTCCTGTTTTCTTGCACATCGTTACATTTCTTTCCTGCTGTATAAA 55 92719 

CCTCCTAGTTCCTGTTTTCTTGCACATCGTTACATTTCTTTCCTGCTGTATAAAC 55 92720 

TAGTTCCTGTTTTCTTGCACATCGTTACATTTCTTTCCTGCTGTATAAACCC 52 92725 

AGTTCCTGTTTTCTTGCACATCGTTACATTTCTTTCCTGCTGTATAAACCC 51 92726 

TGTTTTCTTGCACATCGTTACATTTCTTTCCTGCTGTATAAACCCCTAGTT 51 92732 

CTGCCAGCACCGGATTAAAGCCTTCATCCTTTCCTTGGTAATACTCGTCAT 51 92831 

CGGATTAAAGCCTTCATCCTTTCCTTGGTAATACTCGTCATCTCAGTCATTGGCT 55 92841 

GGATTAAAGCCTTCATCCTTTCCTTGGTAATACTCGTCATCTCAGTCATTGGCTT 55 92842 

AAAGCCTTCATCCTTTCCTTGGTAATACTCGTCATCTCAGTCATTGGCTTTCTGT 55 92847 

AAGCCTTCATCCTTTCCTTGGTAATACTCGTCATCTCAGTCATTGGCTTTCTGTG 55 92848 

TTCATCCTTTCCTTGGTAATACTCGTCATCTCAGTCATTGGCTTTCTGTGTGG 53 92853 

TCATCCTTTCCTTGGTAATACTCGTCATCTCAGTCATTGGCTTTCTGTGTGG 52 92854 

CAGGACCTAGTCTGAACCTCTGGTGTCTTGGTAACAAAACCCACCTCTACAAAAAAAAAA 60 92913 

AGGACCTAGTCTGAACCTCTGGTGTCTTGGTAACAAAACCCACCTCTACAAAAAA 55 92914 

CTAGTCTGAACCTCTGGTGTCTTGGTAACAAAACCCACCTCTACAAAAAAAAAAA 55 92919 

TAGTCTGAACCTCTGGTGTCTTGGTAACAAAACCCACCTCTACAAAAAAAAAAAA 55 92920 

ATATATATATATAAAACCCAGGAGGTGGAGGTTACAGTGAACTGAGATTGCACCA 55 93013 

TATATATATATAAAACCCAGGAGGTGGAGGTTACAGTGAACTGAGATTGCACCAT 55 93014 

ATATATAAAACCCAGGAGGTGGAGGTTACAGTGAACTGAGATTGCACCATTGCAC 55 93019 

TATATAAAACCCAGGAGGTGGAGGTTACAGTGAACTGAGATTGCACCATTGCACT 55 93020 

CCAGGAGGTGGAGGTTACAGTGAACTGAGATTGCACCATTGCACTCCATATATATATATA 60 93030 

CAGGAGGTGGAGGTTACAGTGAACTGAGATTGCACCATTGCACTCCATATATATA 55 93031 

GGTGGAGGTTACAGTGAACTGAGATTGCACCATTGCACTCCATATATATATATAT 55 93036 

GTGGAGGTTACAGTGAACTGAGATTGCACCATTGCACTCCATATATATATATATA 55 93037 

AGTGAACTGAGATTGCACCATTGCACTCCATATATATATATATATATATGTACATATGCA 60 93048 

GTGGGAGGATGGATTGAGCCCAGGAGTTCAAGGCTGCAGTGAGTCATGATT 51 93140 

AACAGAGCAAGACAGTGTGTCAAAACAAAAACAAAAACCAAAAACCAGACTCTGT 55 93215 

CAAAAACAAAAACCAAAAACCAGACTCTGTGGCTCACCTCCCACTCACAGG 51 93240 

ACGAGGTATTTTCACAGACCTGCCTGTGAGAGCCTCTGCCCAGAGCTCAGT 51 93316 

TCAGTGCTTACCCTGTCTGGCCTCAGTTTTCTCGTTTGTAAAATGAGCATA 51 93413 
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GCCTCAGTTTTCTCGTTTGTAAAATGAGCATAATAACAGGACCCACTTCATAGGA 55 93432 

CCTCAGTTTTCTCGTTTGTAAAATGAGCATAATAACAGGACCCACTTCATAGGAT 55 93433 

GTTTTCTCGTTTGTAAAATGAGCATAATAACAGGACCCACTTCATAGGATGTTTT 55 93438 

TTTTCTCGTTTGTAAAATGAGCATAATAACAGGACCCACTTCATAGGATGTTTTG 55 93439 

TCGTTTGTAAAATGAGCATAATAACAGGACCCACTTCATAGGATGTTTTGGG 52 93444 

CGTTTGTAAAATGAGCATAATAACAGGACCCACTTCATAGGATGTTTTGGG 51 93445 

GGGATTAAAGGGACTCATGTTTGTACTATGCTTGAAACAGTCCTTGGCACCTA 53 93494 

GGATTAAAGGGACTCATGTTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCT 55 93495 

AAAGGGACTCATGTTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCTAG 52 93500 

AAGGGACTCATGTTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCTAG 51 93501 

ACTCATGTTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCTAGCACTCAATA 55 93506 

CTCATGTTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCTAGCACTCAATAA 55 93507 

GTTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCTAGCACTCAATAAATGGC 55 93512 

TTTGTACTATGCTTGAAACAGTCCTTGGCACCTAGCTAGCACTCAATAAATGGC 54 93513 

TCCTTGGCACCTAGCTAGCACTCAATAAATGGCCGTAAAATTTAAAGTTAA 51 93534 

CTGTAATCCCAGCACTTTGGGAGGCCGTGGTGGGTGGATCACCTGAGTTCA 51 93613 

AGACCAGCTTGTCCAACATGGCAAAACCCTGTCTCTACTAAAAATACAAAAATTA 55 93672 

AAATACAAAAATTAGCCAGCTGTGGTGGTGCATGCCTGTAATCCCAGCTACTTGA 55 93713 

AGGTTACACGAGCTGAGATTGCACCATTGCACTCCAGCCTGTGCAACAGGA 51 93807 

CACTCCAGCCTGTGCAACAGGAGCAAAACTCCATCTCAAAAAAATAAATAAATAA 55 93836 

CAAGGGAGGTTGGCACTAGCATGACTTGACAAATCAGTGCCATATAACTGTTGTT 55 93911 

AAGGGAGGTTGGCACTAGCATGACTTGACAAATCAGTGCCATATAACTGTTGTTC 55 93912 

AGGTTGGCACTAGCATGACTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTT 55 93917 

GGTTGGCACTAGCATGACTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTG 55 93918 

GCACTAGCATGACTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACA 55 93923 

CACTAGCATGACTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACAC 55 93924 

GCATGACTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACACAGGAA 55 93929 

CATGACTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACACAGGAAA 55 93930 

CTTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACACAGGAAACTTGC 55 93935 

TTGACAAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACACAGGAAACTTGCC 55 93936 

AAATCAGTGCCATATAACTGTTGTTCCAGTTGGGACACAGGAAACTTGCCAC 52 93941 

AATCAGTGCCATATAACTGTTGTTCCAGTTGGGACACAGGAAACTTGCCAC 51 93942 

TGCCATATAACTGTTGTTCCAGTTGGGACACAGGAAACTTGCCACCTGCAA 51 93948 

AGACAGAACTGTCACCCCAGGACTATCAGAGAGAGAGGGGCTCCTGGCTCT 51 94047 

TATCAGAGAGAGAGGGGCTCCTGGCTCTTATTTCTGCAGAAGCAGCTAGAT 51 94070 

ACACCTTTCTCTGGTTTCACTTTCAGTTTCTTGGAAAGGCTGTCCTTCCCTA 52 94161 

CACCTTTCTCTGGTTTCACTTTCAGTTTCTTGGAAAGGCTGTCCTTCCCTA 51 94162 

TTCTCTGGTTTCACTTTCAGTTTCTTGGAAAGGCTGTCCTTCCCTACTCCAA 52 94167 

TCTCTGGTTTCACTTTCAGTTTCTTGGAAAGGCTGTCCTTCCCTACTCCAA 51 94168 

GTTTCACTTTCAGTTTCTTGGAAAGGCTGTCCTTCCCTACTCCAAGCCCCT 51 94174 

CATCTTATGCCCTGTCCAAGGCTAGCAGGTAAGAAACGCCCCTTGTATCTG 51 94268 

AAGGCTAGCAGGTAAGAAACGCCCCTTGTATCTGCCAAGGTCAAAATCATA 51 94285 

GGTGTCTTGCAGAAGCACTCCTAGGAGTGTGAGGTGATTTGGCTCCACAGT 51 94368 

AGGTGATTTGGCTCCACAGTGCTTGTGGTCAGAAACAACTGGAAAGAAGTT 51 94399 

GTGATTTGGCTCCACAGTGCTTGTGGTCAGAAACAACTGGAAAGAAGTTGT 51 94401 

TGATTTGGCTCCACAGTGCTTGTGGTCAGAAACAACTGGAAAGAAGTTGTGT 52 94402 

TCCACAGTGCTTGTGGTCAGAAACAACTGGAAAGAAGTTGTGTGCTCAGCA 51 94411 

AACCCACGAGGTAGCCTCTATGGGCTGATGGGGGATCAGTGCAGGGTGGTA 51 94502 

GTCTGAAGGGAGAGTGGGCTCCCATTCATGTGAGTGGGAAAAGCAATGTAT 51 94567 

TCGTGCAGAGCATATCTTGAAAAGGCACACAAGGGATTGATCAGAGAGGTT 51 94636 

AGAGCATATCTTGAAAAGGCACACAAGGGATTGATCAGAGAGGTTGCCTCA 51 94642 
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GGGAACCAGTTTTTTTTCTGTGAAGTCCTTGGATGCTTTGAATTTTTGTTTAAGT 55 94728 

CCCACCTCAAGTACAGAAGAAAAGAAAGACAGTTTCTTTCTTAAACTAGTTTGCT 55 94822 

GGCTGGACATCCTTTGTTGCTCATTTTCTGGGAGATGTAGGTTAAAATTAACCTA 55 94881 

GCTGGACATCCTTTGTTGCTCATTTTCTGGGAGATGTAGGTTAAAATTAACCTAC 55 94882 

ACATCCTTTGTTGCTCATTTTCTGGGAGATGTAGGTTAAAATTAACCTACATCTT 55 94887 

CATCCTTTGTTGCTCATTTTCTGGGAGATGTAGGTTAAAATTAACCTACATCTTT 55 94888 

TTTGTTGCTCATTTTCTGGGAGATGTAGGTTAAAATTAACCTACATCTTTGGAGG 55 94893 

TTGTTGCTCATTTTCTGGGAGATGTAGGTTAAAATTAACCTACATCTTTGGAGGG 55 94894 

CCCACTTTGTAGCTTCTCGAGCAAGTCGCTTAACTTCTCTGAGCTTTTATTTTCT 55 94987 

CTCTCCTGTAAAATGGCACAATATTATTGATATAATGTTGACATTATTATGGATACATTG 60 95040 

TTATGGATACATTGATTTTTTTTTTTTTGAGACAGGGCCTCCATCTCTCAC 51 95086 

TTCTGGACTCAAGTGATCTTCCCACCTCAGCCTCTTGAATAGCTGAGACTA 51 95185 

TCTTGAATAGCTGAGACTACAGGCATGCACCATCAAGCCCAGCTAATTTTT 51 95217 

TGCTTTGTTGGCCAGGCTGGTCTCAAACTTCTGGGCTCAAGCAATCTTCCT 51 95285 

CGGACTGATGTGAATATGTTGATATTAATGTGATACTAAAGTTTCTGCCTTATAG 55 95384 

GGACTGATGTGAATATGTTGATATTAATGTGATACTAAAGTTTCTGCCTTATAGG 55 95385 

GATGTGAATATGTTGATATTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGT 55 95390 

ATGTGAATATGTTGATATTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTG 60 95391 

AATATGTTGATATTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTG 55 95396 

ATATGTTGATATTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGG 55 95397 

TTGATATTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCA 55 95402 

TGATATTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAA 55 95403 

TTAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAATGAGA 55 95408 

TAATGTGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAATGAGAC 55 95409 

TGATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAATGAGACAGTGC 55 95414 

GATACTAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAATGAGACAGTGCA 55 95415 

TAAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAATGAGACAGTGCAG 51 95420 

AAAGTTTCTGCCTTATAGGCTTGTTGCGTGGCTTCAATGAGACAGTGCAGG 51 95421 

CTCAGTGTCTACAGTACACTTCCACTGCTATGGGCGGCGGGTTGGGTGGAG 51 95520 

TTGGGTGGAGATCTTCATGCCTATTTGCAGATGGGTAGGTTGAGGTACAAA 51 95561 

GGTGGAGATCTTCATGCCTATTTGCAGATGGGTAGGTTGAGGTACAAAGTA 51 95564 

GTGGAGATCTTCATGCCTATTTGCAGATGGGTAGGTTGAGGTACAAAGTAGCAAA 55 95565 

GATCTTCATGCCTATTTGCAGATGGGTAGGTTGAGGTACAAAGTAGCAAAGTC 53 95570 

ATCTTCATGCCTATTTGCAGATGGGTAGGTTGAGGTACAAAGTAGCAAAGTCCCA 55 95571 

CTATTTGCAGATGGGTAGGTTGAGGTACAAAGTAGCAAAGTCCCAGGGTAA 51 95581 

TATTTGCAGATGGGTAGGTTGAGGTACAAAGTAGCAAAGTCCCAGGGTAAGA 52 95582 

GCAGATGGGTAGGTTGAGGTACAAAGTAGCAAAGTCCCAGGGTAAGAGGCC 51 95587 

GGACCTTGGGATGGTCCCTTCCCCTTGTCAGTGAATTGATGGGGTTGGAAA 51 95683 

CTTGTCAGTGAATTGATGGGGTTGGAAAGGCTCTCCTGGGAATCGTGAAAT 51 95706 

GTGAGGTGGCAGCACCTCAGATCCTGTTCCAGGCCCTGGGGCTAGGCATCT 51 95783 

GCTTTACCAAGCACACGACTTTCCCGGGGTCTTGTACAGTAGAATGCAGAT 51 95881 

AGTTCTGCATTTCCAGCAAGGTTCCTAGAGAGGTCAGTACTGCTGGTCTGA 51 95962 

CGCACTTTGAGTAGCCAAAGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAA 60 96017 

GCACTTTGAGTAGCCAAAGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGT 55 96018 

TTGAGTAGCCAAAGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAAA 55 96023 

TGAGTAGCCAAAGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAAAG 55 96024 

AGCCAAAGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAAAGCTATC 55 96029 

GCCAAAGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAAAGCTATCC 55 96030 

AGTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAAAGCTATCCAGGC 54 96035 

GTCTGAATTTGATGTGGGTCATGGTATACACCTGTGTAAAAAGCTATCCAGGC 53 96036 

AATTTGATGTGGGTCATGGTATACACCTGTGTAAAAAGCTATCCAGGCCAG 51 96041 
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GGAGGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGGCCAACATGGCAA 51 96140 

CAACATGGCAAAACCCTGTTTCTACTAAAAATACAAAAACTAGCCCAGCAT 51 96180 

TAGTCTGTAGTCCCAGCCCTTTGGGAGGCTGAGACGGGAGAATTGCTTAAT 51 96240 

TCCAGCCTGAGTGACAGAGTGAGACCCTGGCTCTTAAAAAAAAAAGGAAAAAAAA 55 96336 

AAAGGAAAAAAAAGCCATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTC 55 96378 

AAGGAAAAAAAAGCCATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCT 55 96379 

AAAAAAAGCCATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGG 55 96384 

AAAAAAGCCATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGT 55 96385 

AGCCATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAA 55 96390 

CCATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGT 55 96392 

CATCAAGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTT 55 96393 

AGCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTC 55 96398 

GCTGCACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCA 55 96399 

ACATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAA 55 96404 

CATTTAAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAAT 55 96405 

AAGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTC 55 96410 

AGATGAGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCA 55 96411 

AGTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGC 55 96416 

GTGCACTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCA 55 96417 

CTTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTAC 55 96422 

TTGTCTGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACA 55 96423 

TGGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCC 55 96428 

GGTCTGAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCA 55 96429 

GAAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCC 55 96434 

AAGGTAGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCT 55 96435 

AGTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCTCATTT 55 96440 

GTAAGTTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCTCATTTT 55 96441 

TTATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCTCATTTTACTCT 55 96446 

TATCTCAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCTCATTTTACTCTT 55 96447 

CAGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCTCATTTTACTCTTTCCC 54 96452 

AGTCAATTGTTCACAGGCAGTTACAGATCCAACTCCTCATTTTACTCTTTCCC 53 96453 

TCCTCATTTTACTCTTTCCCCTTTCTCATGACTGCACTTGACTAGTCTAAA 51 96486 

CTGTAATCTCAACACTTTGGGAGGCCGAGGTGGGTGGATCATTTGAGGTTA 51 96569 

AGCCTGGCCAACACAGCGAAACCCCATCTCTACTAAAAATAAAAAGTAATT 51 96633 

AAATAAAAAGTAATTAGCCGGGCGTGGTGGCACGCGCCTGTAACCTCAGCT 51 96669 

AGGGAGGAGAATTGCTTGAACCCGGTGGCAGAGACTGACTGAGCCAAGATT 51 96733 

CGACAGAGCAGGACTCCACCTCAAAAAATAAAAATAAAAAAATATCCAGCC 51 96807 

GCAGGATGAACTCAGAATGGTTAATGAACCATGAGCCAAGTGGTGAGTACT 51 96869 

CAGGATGAACTCAGAATGGTTAATGAACCATGAGCCAAGTGGTGAGTACTG 51 96870 

TGAACTCAGAATGGTTAATGAACCATGAGCCAAGTGGTGAGTACTGGCCAC 51 96875 

ATACACTCATCCTCCAACACGCCCTCCTGGTCCAGGTGCTAGGGCGGGATG 51 96970 

CTCACATTCCAGCAGGGCAGCCGTGTCTGTCTCAGGAAATGCGTGTGGTCT 51 97028 

CCCAGCAGGAGGGGGAAGGGGAGAATTTCCTTAGGAGAGGTTCCAAGAAGA 51 97127 

GGGAGAATTTCCTTAGGAGAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGG 52 97145 

GGAGAATTTCCTTAGGAGAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGGGAGT 55 97146 

ATTTCCTTAGGAGAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGGGAGTGCA 53 97151 

TTTCCTTAGGAGAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGGGAGTGCA 52 97152 

TTAGGAGAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGGGAGTGCACCATTTCA 55 97157 

TAGGAGAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGGGAGTGCACCATTT 52 97158 

GAGGTTCCAAGAAGAGGAATTACTGCTTCAAAGGGAGTGCACCATTTCAGG 51 97163 

CCTTATTGTTCCCAGCATGTGGGTCCCGGCTGGGTCTGCCTTAGGGCCCAC 51 97258 
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GCTGGGTCTGCCTTAGGGCCCACTCTCCTGTCACCTGCTCCCTCTCTTGCA 51 97286 

CTCTGCCCTCAGTTGCCCACCCACCCTGCCCCCTGTCCTTGCTGTCCTCTT 51 97369 

CACTGCCTCACTCTCGTCATTTATTTCCTCACTTAGGTCCTTGTCCCTGAA 51 97463 

TCACTCTCGTCATTTATTTCCTCACTTAGGTCCTTGTCCCTGAAGGGCCAT 51 97470 

GGTAGGAATCTTCACACTGCCTTGCTGTGACCGTGGGCCATCGCATCACCT 51 97563 

GGGTTGTTTGTAAGGATGAAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAG 55 97656 

GGTTGTTTGTAAGGATGAAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGC 55 97657 

TTTGTAAGGATGAAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATA 55 97662 

TTGTAAGGATGAAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAG 55 97663 

AGGATGAAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAAGT 55 97668 

GGATGAAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAA 52 97669 

AAGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAAGTGCTCAA 55 97674 

AGGCACAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAAGTGCTCAAT 55 97675 

CAAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAAGTGCTCAATGAACC 55 97680 

AAATGCAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAAGTGCTCAATGAACCG 55 97681 

CAAGCCAAGTCCTTAGAATTCTCAGCACATAGCAAGTGCTCAATGAACCGC 51 97686 

TCTGACCGTGCCCTGTCCCTGCCTCACAGGGCCATCCATCAGTGCTGGTGA 51 97781 

TGCCCCTCCTGCTGGTCCCAGATCCGTTCTGTCCGGAGGAGAATTTCTTAT 51 97870 

CTGGTCCCAGATCCGTTCTGTCCGGAGGAGAATTTCTTATCCCCAGGAGAT 51 97881 

ACCAACCCTCTGACTCCCTCCACCTCACCGCCTGGGAACAACAGGAAGAGA 51 97971 

AATCAGGAGGCTCCCAGGCCAGGAATGTGAAACCATTATGCAGATGAAGAA 51 98068 

AATGTGAAACCATTATGCAGATGAAGAAGATGAAGCCCGAGAGGTTATGAA 51 98091 

GTCTCGGCATAAGGAATCCGGAACCTGGGCCCGTGTCCGGAACTGCTGTGC 51 98168 

CAAAATCCCCCTGTGACAGACCACGAATCTGCCGTGTTTGTGCACCTCTGT 51 98260 

TGTTTGTGCACCTCTGTTTTGCTTCCCAGAAACGAAACTTTGGCAACTGGA 51 98294 

TTTGTGCACCTCTGTTTTGCTTCCCAGAAACGAAACTTTGGCAACTGGAGA 51 98296 

TTGTGCACCTCTGTTTTGCTTCCCAGAAACGAAACTTTGGCAACTGGAGAG 51 98297 

TCCTCAAATGCCTGCAGAAGGTGAGAGAACCAGCAAGTGTGATGAAGCACC 51 98396 

CCATTACCGTGTCTAAATCTCACAACCACACAGTGAGGAAGGGTTTCTGTTTCCATTTTA 60 98461 

CATTACCGTGTCTAAATCTCACAACCACACAGTGAGGAAGGGTTTCTGTTTCCAT 55 98462 

CCGTGTCTAAATCTCACAACCACACAGTGAGGAAGGGTTTCTGTTTCCATTTTAT 55 98467 

CGTGTCTAAATCTCACAACCACACAGTGAGGAAGGGTTTCTGTTTCCATTTTATA 55 98468 

CTAAATCTCACAACCACACAGTGAGGAAGGGTTTCTGTTTCCATTTTATAGATAA 55 98473 

ACACAGCTGGAAGGAGGCAGGGCGGGAATTCATAATTGTTTTTTGGTTTTT 51 98570 

GGGAATTCATAATTGTTTTTTGGTTTTTTTTTTTTTTTTTGGAGATGGAGTCTTGCTCTG 60 98593 

AGTGGCGCGATCTCATCTCACTGCAAGCTCCGCCTCGCGGGTTCACGCCAT 51 98671 

CACCACACCTGGCTAATTTTTTTTGTATTTTTTAGTAGAGACGGGGTTTCA 51 98767 

ACACCTGGCTAATTTTTTTTGTATTTTTTAGTAGAGACGGGGTTTCACCGT 51 98771 

CTCGGCCTCCCAATCATAATTGTTTTTGAGTGTTCAAAAGATACTTTTTAT 51 98867 

GCCTCCCAATCATAATTGTTTTTGAGTGTTCAAAAGATACTTTTTATTTGCCTGT 55 98871 

CCTCCCAATCATAATTGTTTTTGAGTGTTCAAAAGATACTTTTTATTTGCCTGTT 55 98872 

ATTTGCCTGTTTTCAAAAAATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGG 60 98916 

TTTGCCTGTTTTCAAAAAATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGA 60 98917 

CTGTTTTCAAAAAATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAA 60 98922 

TGTTTTCAAAAAATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAAC 60 98923 

TCAAAAAATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAAC 55 98928 

CAAAAAATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACA 55 98929 

AATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGG 55 98934 

ATATTTCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGT 55 98935 

TCTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGA 55 98940 

CTCCCTTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAG 55 98941 
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TTACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAGAGCGT 55 98946 

TACTTTAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAGAGCGTA 55 98947 

TAGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAGAGCGTATCATT 55 98952 

AGACAATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAGAGCGTATCATTC 55 98953 

ATTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAGAGCGTATCATTCAAGGC 55 98958 

TTAGTAAAAGTTACAGGAGCCAACAAAAGGTGGAGAGAGCGTATCATTCAAGGC 54 98959 

CAACAAAAGGTGGAGAGAGCGTATCATTCAAGGCCTTTTCAAAAAACATAT 51 98979 

TAAAAACTCCTTGCATTAAAAATAAGTCAGTATTTGTAATAAAATCTTGTTTCTGGCTGG 60 99072 

AAAAACTCCTTGCATTAAAAATAAGTCAGTATTTGTAATAAAATCTTGTTTCTGGCTGGG 60 99073 

CTCCTTGCATTAAAAATAAGTCAGTATTTGTAATAAAATCTTGTTTCTGGCTGGG 55 99078 

TCCTTGCATTAAAAATAAGTCAGTATTTGTAATAAAATCTTGTTTCTGGCTGGG 54 99079 

AAAAATAAGTCAGTATTTGTAATAAAATCTTGTTTCTGGCTGGGCGTGGTG 51 99089 

CAGATCACTTGAGGTCAGGAGTTCGAGACCAGCCTGGCCAACATGGTGAAA 51 99182 

CCGTTTCTACTAAAAATACAAAAATTTGCTGAGTGTGATGGCACATGCCTATAAT 55 99235 

AGGAGAATCACTTGAACCCGGGAGGCTGAGGTTTTAGTGAGCTGAGATTGT 51 99314 

ACTCCAGCCTGGGTGACACAGCAAGACTCTGTCTAAAGAATAAAAAAAAAATTAA 55 99373 

ACCAATTATTTAGTTTTGTATTAGTGTATTTTTTAATATTAAAGATGCATC 51 99445 

TATAGCCAGCTGAATTATACAACTCCTTTAAAAATTCCTTTTACTGGGGAG 51 99523 

GGGAGGGATAGCATTAGGAGATGTACCTAATGTAAATGATGAGTTAATGGGTGCA 55 99569 

GGAGGGATAGCATTAGGAGATGTACCTAATGTAAATGATGAGTTAATGGGTGCAG 55 99570 

GATAGCATTAGGAGATGTACCTAATGTAAATGATGAGTTAATGGGTGCAGCACAC 55 99575 

ATAGCATTAGGAGATGTACCTAATGTAAATGATGAGTTAATGGGTGCAGCACACC 55 99576 

ATTAGGAGATGTACCTAATGTAAATGATGAGTTAATGGGTGCAGCACACCAACAT 55 99581 

TTAGGAGATGTACCTAATGTAAATGATGAGTTAATGGGTGCAGCACACCAACATG 55 99582 

AGATGTACCTAATGTAAATGATGAGTTAATGGGTGCAGCACACCAACATGGCACA 55 99587 

GATGTACCTAATGTAAATGATGAGTTAATGGGTGCAGCACACCAACATGGCACAT 55 99588 

ACCTAATGTAAATGATGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATA 55 99593 

CCTAATGTAAATGATGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATAC 55 99594 

TGTAAATGATGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATACATGTG 55 99599 

GTAAATGATGAGTTAATGGGTGCAGCACACCAACATGGCACATGTATACATGTGT 55 99600 

GCACATGTATACATGTGTAACAAACCTGCACGTTGTGCACATGTACCCTAGAACT 55 99637 

CACATGTATACATGTGTAACAAACCTGCACGTTGTGCACATGTACCCTAGAACTT 55 99638 

GTATACATGTGTAACAAACCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGT 55 99643 

TATACATGTGTAACAAACCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTA 55 99644 

ATGTGTAACAAACCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTATAATA 55 99649 

TGTGTAACAAACCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAA 55 99650 

AACAAACCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAAG 55 99655 

ACAAACCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAAGA 55 99656 

CCTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAAGATTCCT 55 99661 

CTGCACGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAAGATTCCTT 55 99662 

CGTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAAGATTCCTTTTACT 55 99667 

GTTGTGCACATGTACCCTAGAACTTAAAGTATAATAAAAAAGATTCCTTTTACTAACCTT 60 99668 

GACTTACATAGACCATTCACAATGTATTTTTTTTTTTTTTTTTTTGAGACAGGGTCTCAC 60 99733 

GGCATGATCATAGCTCACTACAGCCTCAACCTCCCTGACTCAAGCAATTCT 51 99818 

ACCACCACACCTGGCTAATTTTTTATTTTTTGTAGAGTCAAGGCTCACTATGTTT 55 99909 

GCTAATTTTTTATTTTTTGTAGAGTCAAGGCTCACTATGTTTCTGAGACTGGTCT 55 99922 

CTAATTTTTTATTTTTTGTAGAGTCAAGGCTCACTATGTTTCTGAGACTGGTCTG 55 99923 

TTTTTATTTTTTGTAGAGTCAAGGCTCACTATGTTTCTGAGACTGGTCTGTAACT 55 99928 

TTTTATTTTTTGTAGAGTCAAGGCTCACTATGTTTCTGAGACTGGTCTGTAACTC 55 99929 

TTTTTTGTAGAGTCAAGGCTCACTATGTTTCTGAGACTGGTCTGTAACTCCTGGA 55 99934 

TTTTTGTAGAGTCAAGGCTCACTATGTTTCTGAGACTGGTCTGTAACTCCTGGAC 55 99935 
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AAGGCTCACTATGTTTCTGAGACTGGTCTGTAACTCCTGGACTCAAGTGAT 51 99948 

AGGCTCACTATGTTTCTGAGACTGGTCTGTAACTCCTGGACTCAAGTGATC 51 99949 

GTGGCTGGCCCAGGGCTGGAATTCTGACCCAAGCCCTCATCTCACAGGCTG 51 100048 

GAGACAAGTGATGAACAAATAAATAAGATTAATTTAGGCAGAATGATGTTTTGGAGGAAG 60 100128 

ATAAGATTAATTTAGGCAGAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAAC 60 100150 

TAAGATTAATTTAGGCAGAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACA 60 100151 

TTAATTTAGGCAGAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGA 60 100156 

TAATTTAGGCAGAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAG 55 100157 

TAGGCAGAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGAT 55 100162 

AGGCAGAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGATG 55 100163 

GAATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGATGATAGC 55 100168 

AATGATGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGATGATAGCA 55 100169 

TGTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGATGATAGCAAAGGG 55 100174 

GTTTTGGAGGAAGTTAAATGATTAGATGATGTAACAGAGGATGATAGCAAAGGG 54 100175 

GAAGTTAAATGATTAGATGATGTAACAGAGGATGATAGCAAAGGGGTGGAA 51 100184 

CGTGTTTGAACTAAGATGGGGAGGAAGAGGAGGAAGAGCCAGATGTGTGAA 51 100283 

GTGTTTGAACTAAGATGGGGAGGAAGAGGAGGAAGAGCCAGATGTGTGAAT 51 100284 

CTGGGGTGAACTTAGCCTGGCGTGCGGAGGAACAGAAAGGCCTGCGTGGCC 51 100383 

AAAAGTAGGCAGGGGCCTGGCAGGTCACGTGGGGAGGAGTTTGGGTTTATT 51 100474 

AGGAAGGACTGAAGCAGGAGGTTAACCAGATTTTTGGGAGCCACAGCCTTA 51 100547 

AGATTTTTGGGAGCCACAGCCTTACCTTTCCTCAGCCCTGGTCAGGTTGGG 51 100574 

AAGCCTGGAACTGTCCCAGACTTTGAGGTTCCCCATACCTGGGATCGCATT 51 100669 

TATAGCTTCAGTTCTCTGGGGCTTAGTTTCCTCTGCTGTAAAAATGGGGAT 51 100757 

AGTGGCTCATGCCTGTCATTCCAATGCTTTGGGAGACTGAGGTGGGAGGAA 51 100821 

CGACTCTACAATATATGTATATTTTTTTAATTAGGCAGGAGTGGTGGCACACGC 54 100920 

ACTCTACAATATATGTATATTTTTTTAATTAGGCAGGAGTGGTGGCACACGC 52 100922 

GCCCGGGAGGTCGAGGCTGCAGTGAGCTGTGGTGGTGCCATCCTCCCTTTG 51 101020 

CAGGCCTTGAATGAATACCAAGCCCTTGGCACAGAGCCAACAACCATGAAT 51 101076 

GCCTGGTATTTCTGCAGTTGTTGCTGTGAGCATCCCTGCAGCACCTTCTCA 51 101130 

TGTTCTGGCTCCCTGGGGGTCCCCACTGCCCAGGGGAGGCTCTGAGGAATT 51 101197 

ATTCCTGTTTCCTTGCCAGGGCCAGCTCAGCAAGATTTCCATGGACATCAA 51 101286 

TTGCCAGGGCCAGCTCAGCAAGATTTCCATGGACATCAAGTGTTCTTTCCT 51 101298 

GGGGTGGGGGTGGGTCAGGGAGCCTCAGTTTACCCACTTGTGAAAGGGCCA 51 101397 

CATAGTAACCTCAGACCTCTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGA 55 101446 

ATAGTAACCTCAGACCTCTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGAT 55 101447 

AACCTCAGACCTCTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGATCA 52 101452 

ACCTCAGACCTCTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGATCA 51 101453 

AGACCTCTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTA 55 101458 

GACCTCTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTAA 55 101459 

CTTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTAAAAATA 55 101464 

TTCAGCACTGGTTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTAAAAATAT 55 101465 

CACTGGTTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTAAAAATATAAACA 55 101470 

ACTGGTTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTAAAAATATAAACAT 55 101471 

TTCCCTGATTTGAGGATTTCAAAGATCAGCAGACTTAAAAATATAAACATAGAGG 55 101476 

TGTGGCCTGTTAGGAACCGGGCTGCACAGCAGGAGGTGAGCAGCAGGTGAG 51 101571 

TGAGTGAGTGAAGCTTCATCTGTGTTACAGCCACTCCCCATTGTTCGCATT 51 101618 

TGTCAGATCGGCAGCAGCATTAGAGTCTCATACGAATGCAAACCTCATTGT 51 101689 

ATCTAGGTTGCGTGCCCCTTATGAGAATCTAATGCCTGCTGATCTGTCACT 51 101758 

TCAGGGCTCCCACTGCTTCTACATTATGGTGAACTGTATAATTATTTCATT 51 101857 

ATATTATAATGTCATAACAGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCC 60 101910 

TATTATAATGTCATAACAGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCT 60 101911 
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TAATGTCATAACAGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCT 55 101916 

AATGTCATAACAGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTG 55 101917 

CATAACAGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTGAAACC 55 101922 

ATAACAGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCA 55 101923 

AGAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCT 55 101928 

GAAATAAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTT 55 101929 

AAAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTTACCCA 55 101934 

AAGTGCACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTTACCCAC 55 101935 

CACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTTACCCACTAGTC 55 101940 

ACAATAAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTTACCCACTAGTCC 55 101941 

AAGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTTACCCACTAGTCCATGGA 55 101946 

AGTGTAATGTGCTTGAATCATCCTGAAACCATCCCTTACCCACTAGTCCATGGAA 55 101947 

AATGTGCTTGAATCATCCTGAAACCATCCCTTACCCACTAGTCCATGGAAAAATT 55 101952 

ATGTGCTTGAATCATCCTGAAACCATCCCTTACCCACTAGTCCATGGAAAAATTG 55 101953 

CTTGAATCATCCTGAAACCATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTC 55 101958 

TTGAATCATCCTGAAACCATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTCT 55 101959 

TCATCCTGAAACCATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTCTATAAA 55 101964 

CATCCTGAAACCATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTCTATAAAA 55 101965 

TGAAACCATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTCTATAAAACCG 53 101970 

GAAACCATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTCTATAAAACCG 52 101971 

CATCCCTTACCCACTAGTCCATGGAAAAATTGTCTTCTATAAAACCGGTCC 51 101976 

GCCAAGGTGGGTGGATCACCTGAGGTCAGGAGTTTGAGACCAGCCTGTCCA 51 102075 

CAGCCTGTCCAACATGGTGAAGCCGCATCTCTACTAAAAATACAAAAATTA 51 102115 

GCACCTGTAATCCCAGCTACTCCAGAGGCTGAGGCAGGAGAATCACTTGAA 51 102183 

ACTGTAGCCTGGATGACACAGGGAGACTCCATCTCAAAAAAAAAAAGAAAAAAAA 55 102277 

GCCTGGATGACACAGGGAGACTCCATCTCAAAAAAAAAAAGAAAAAAAAAAAAAG 55 102283 

CGGTATGGAGGGATTGGTAGAGTTAACTACCAATTTAAAAAATTCGCCAAA 51 102378 

GCCAAACATGGAGTTGCAAAGAAATCAAATACTATCTATGGTTTTCATCCCTTCC 55 102423 

CCAAACATGGAGTTGCAAAGAAATCAAATACTATCTATGGTTTTCATCCCTTCCT 55 102424 

CATGGAGTTGCAAAGAAATCAAATACTATCTATGGTTTTCATCCCTTCCTAAAAG 55 102429 

ATGGAGTTGCAAAGAAATCAAATACTATCTATGGTTTTCATCCCTTCCTAAAAGA 55 102430 

ATACTATCTATGGTTTTCATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCAC 55 102451 

TACTATCTATGGTTTTCATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACG 55 102452 

TCTATGGTTTTCATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGT 55 102457 

CTATGGTTTTCATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTT 55 102458 

GTTTTCATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTC 55 102463 

TTTTCATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCC 55 102464 

ATCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCCTATCG 55 102469 

TCCCTTCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCCTATCGT 55 102470 

TCCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCCTATCGTCAGAT 55 102475 

CCTAAAAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCCTATCGTCAGATG 55 102476 

AAGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCCTATCGTCAGATGGAAGC 55 102481 

AGAAAAGATAATTAGCTGGTGCACGTGTGTTAGCTCCTATCGTCAGATGGAAGCT 55 102482 

TCCCTGAAATGCCAAGTGCTGCTCTGGATGCTTAAGAACTCATTGAGAGAT 51 102539 

CTGAAATGCCAAGTGCTGCTCTGGATGCTTAAGAACTCATTGAGAGATGCAT 52 102542 

TGAAATGCCAAGTGCTGCTCTGGATGCTTAAGAACTCATTGAGAGATGCATG 52 102543 

TCTGGATGCTTAAGAACTCATTGAGAGATGCATGCCCGGGGACAGGAAGTA 51 102561 

CGGCTCCCCCATCTGTACTTTGCATCCCTAAGGCCAGTGGTCCTCAAACAT 51 102660 

CATCTGTACTTTGCATCCCTAAGGCCAGTGGTCCTCAAACATCAGTAGGCA 51 102669 

GGGGTGGGCCTGAGAATGGTCATTCCTCACCTGTCCCCAGGTGGTGCCAGT 51 102760 

CTTCAAGAACTGCTCCTCATGGGGGCTGAGCAGGGTGGATCTGCTTGTAAT 51 102831 
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TTCAAGACCATCCTGGACAACACAGCGAGCCCTCATCTCTAAAAGAAAAAA 51 102930 

CCCTCATCTCTAAAAGAAAAAAATACACACATGCAAACATACATATGTGCATACA 55 102959 

CACCTAATGCACATACACATACATGCATATATACATGCATACATACACATACATA 55 103030 

TATACATGCATACATACACATACATACACGTACATACACTTACATGCATACACGC 55 103059 

ATATACACATGCATGCATACACAGACATGCATACACACATGCATATACACATACA 55 103146 

ATACACAGACATGCATACACACATGCATATACACATACATGCTACACATACACAT 55 103162 

ATGTATAAACTCATACATGTATACGCACATGCATGCACACATACATGCATACACA 55 103247 

ATGCACACATACATGCATACACAAATGCATGCACACATAGTTGTATACACATACA 55 103279 

ATACACATACATGCATACACATACATACACATGCACATGCATATGCACATGTACA 55 103353 

ACACATGCACATGCATATGCACATGTACATATGCATACATACACACATGCTTATA 55 103379 

ACATACGCACATGCATACACACCTACATGCACACGTACATGCATTCCACCA 51 103453 

GGCTTCTGCTTTATGAAAAACCTATTCACTTGTTCTGGTTTCTCTTTTTCCTTTG 55 103530 

TTTCTCTTTTTCCTTTGAAGATGTCAGGGAGCAAACCCATTCTGGGACCCAT 52 103568 

TTCTCTTTTTCCTTTGAAGATGTCAGGGAGCAAACCCATTCTGGGACCCAT 51 103569 

TTTTTCCTTTGAAGATGTCAGGGAGCAAACCCATTCTGGGACCCATCACAT 51 103574 

TTTTCCTTTGAAGATGTCAGGGAGCAAACCCATTCTGGGACCCATCACATG 51 103575 

CAGGGCTGTGTTCTCATCTGACAAGATGGTGACCTCCACTGTCTCCCTCCA 51 103674 

AGGCCAAAAATGTGAGGAGGGGAATCCAGAGAGATGCTTGGTGAGGAATTT 51 103727 

GTCCGGGGTGTCCAGACATGATTTTCCCTTTGTTTTTTTTTGGTTTTTTTT 51 103825 

TTTTTGAGATGGAGTTTCATTCTTGTTGCCTAGGATGGAGTAAATGGTGTGACTT 55 103885 

TTTTGAGATGGAGTTTCATTCTTGTTGCCTAGGATGGAGTAAATGGTGTGACTTG 55 103886 

AGATGGAGTTTCATTCTTGTTGCCTAGGATGGAGTAAATGGTGTGACTTGGCT 53 103891 

GATGGAGTTTCATTCTTGTTGCCTAGGATGGAGTAAATGGTGTGACTTGGCT 52 103892 

AGTTTCATTCTTGTTGCCTAGGATGGAGTAAATGGTGTGACTTGGCTGGCT 51 103897 

GTTTCATTCTTGTTGCCTAGGATGGAGTAAATGGTGTGACTTGGCTGGCTG 51 103898 

AGTAGCTGGGATTCCAGGTGCCCGCCACCATGCCCGGATAATTTTTTGTAT 51 103997 

ACCATGCCCGGATAATTTTTTGTATTTTTAGTAGAGATGGGGTTTCACCAT 51 104023 

CTGACCTCAGATGATCCACTTGCCTTGGCCTCCCTAAATGCTAGGATTACA 51 104098 

CCGACACCATTTTCTGTATTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTT 55 104172 

CGACACCATTTTCTGTATTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTC 55 104173 

CCATTTTCTGTATTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGC 55 104178 

CATTTTCTGTATTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCA 55 104179 

TCTGTATTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCAC 55 104184 

CTGTATTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACT 55 104185 

TTGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCT 55 104190 

TGATCTATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTG 55 104191 

TATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCT 55 104196 

ATCAAATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTT 55 104197 

ATTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACAT 55 104202 

TTTTTGTTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATC 55 104203 

TTGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAA 60 104209 

TGAGAGCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAAT 60 104210 

GCTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAAT 55 104215 

CTTTCTAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAATT 55 104216 

TAGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAATTTCCCT 55 104221 

AGGTTCCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAATTTCCCTC 55 104222 

CCAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAATTTCCCTCATGAG 55 104227 

CAGGCAGCCACTGTTCTGATGCTTTACATCAACTCATTTAATTTCCCTCATGAGG 55 104228 

AGCCACTGTTCTGATGCTTTACATCAACTCATTTAATTTCCCTCATGAGGTAAGA 55 104233 

GCCACTGTTCTGATGCTTTACATCAACTCATTTAATTTCCCTCATGAGGTAAGAA 55 104234 

TGTTCTGATGCTTTACATCAACTCATTTAATTTCCCTCATGAGGTAAGAACTGTC 55 104239 



www.manaraa.com

208 
 

 
 

GTTCTGATGCTTTACATCAACTCATTTAATTTCCCTCATGAGGTAAGAACTGTCA 55 104240 

GATGCTTTACATCAACTCATTTAATTTCCCTCATGAGGTAAGAACTGTCATCCC 54 104245 

ATGCTTTACATCAACTCATTTAATTTCCCTCATGAGGTAAGAACTGTCATCCC 53 104246 

TTACATCAACTCATTTAATTTCCCTCATGAGGTAAGAACTGTCATCCCCAT 51 104251 

TGAGGTCCCACAGCAAGTAACAGGCAAGGCCAGGATTCCAGGCCAGGCCAG 51 104346 

CTCTCTGTTGGCCCAGCCCTGGTCTTCTTAATGAGATCCCAGATCAAGGCT 51 104408 

CTGCTTGCTTTCCAGGTGTAGTGGGTTAAAAGTGTCCCCAAAGAGATAAAT 51 104489 

CCCAGAACCTGTGACAGTGACCTTATTTAGAAGATGGGTCTTTGCAGATGTCATT 55 104555 

CCAGAACCTGTGACAGTGACCTTATTTAGAAGATGGGTCTTTGCAGATGTCATTA 55 104556 

GGTCTTTGCAGATGTCATTAAATTTAGGATCTGAGGATCTGGAAACGAGAACATG 55 104591 

GTCTTTGCAGATGTCATTAAATTTAGGATCTGAGGATCTGGAAACGAGAACATGG 55 104592 

TGCAGATGTCATTAAATTTAGGATCTGAGGATCTGGAAACGAGAACATGGGTGGA 55 104597 

GCAGATGTCATTAAATTTAGGATCTGAGGATCTGGAAACGAGAACATGGGTGGAC 55 104598 

TGTCATTAAATTTAGGATCTGAGGATCTGGAAACGAGAACATGGGTGGACCC 52 104603 

GTCATTAAATTTAGGATCTGAGGATCTGGAAACGAGAACATGGGTGGACCC 51 104604 

TAAATTTAGGATCTGAGGATCTGGAAACGAGAACATGGGTGGACCCCAAAT 51 104609 

ACAGACACGGAGGCGAGGAGGCCCTGTGCAGATGGAGGTGGAGGCTGGAAT 51 104708 

CTGTGCAGATGGAGGTGGAGGCTGGAATCACACAGTTCCAAGCCAAGGAAT 51 104731 

CTTCCATCTTCTGGAGGAAGCAGGGCCCTGCTGAAACCTTGACTTCAGACT 51 104826 

TCCAGAACTGTAAGAGAATCAAGTTCTATTGTTTTAAGCCACTGAGTTCATGACT 55 104884 

AGTTCATGACTTGTTGCTTGTGGCCTCGGGAAACTGACATCCTGGGTAAAA 51 104928 

TCTCTAGGCCTGTGTCTCTTCACTTCTGTGCCCACCATGCAGCTCCTGGGT 51 104988 

CCTGCTCACTGGTCCCTGACACCAGCTGGCCAGGGACCCCTCAGTACCTGT 51 105041 

TTCCAGAACTGCATTGGGCAGGCCCCGCCAGGTTTATGCCTGGAGCGGCCT 51 105116 

ATCAAGAGGCATGAGCTCTGCTGCAGACCCCACTGACCTTGGAGAAGACGT 51 105192 

CCCTGTCACCTGCTAGGTTTGCTGGGAGGGTTCACAGGGTTCTTTAAACAT 51 105278 

GGTTCTTTAAACATGGCAGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTA 60 105315 

GTTCTTTAAACATGGCAGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTT 55 105316 

TTAAACATGGCAGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTAC 55 105321 

TAAACATGGCAGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTACC 55 105322 

ATGGCAGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTACCT 51 105327 

CAGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTACCTGTCT 51 105331 

AGGGTCTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTACCTGTCTGT 52 105332 

CTCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTACCTGTCTGTCTGTCTGT 55 105337 

TCAGTCTGTTGTGGACGTCATTGTCATTGGTTTATTACCTGTCTGTCTGTCTGTC 55 105338 

CTGTCTGTCTGTCTGTCTATCTATCTAATCTATCTATCTATCTATCTATCTATCT 55 105376 

TAATCTATGGAGATGGGGTCTTGCTGTGTTGCCCAGGCTGGAATGCAGTGA 51 105438 

AATGCAGTGACGCAATCATGGTTCACTGCAGCCTTGACTGCCCAGGCTCAA 51 105479 

ACAGGCTCATGCCACCACACCCAACTAAGTTTGTTATTATTATTTGTATAGATGA 55 105567 

TATTATTATTTGTATAGATGAGGTCTTGCTATGTTGTTAAAGCTGGTCTCAACTC 55 105601 

ATTATTATTTGTATAGATGAGGTCTTGCTATGTTGTTAAAGCTGGTCTCAACTCC 55 105602 

TATTTGTATAGATGAGGTCTTGCTATGTTGTTAAAGCTGGTCTCAACTCCTGGG 54 105607 

ATTTGTATAGATGAGGTCTTGCTATGTTGTTAAAGCTGGTCTCAACTCCTGGG 53 105608 

CTCCCAGAGTGCTGGGATTACAAACATGGTATGTTGAGCATTTAAAATTTCAAAT 55 105685 

ATTTCAAATTATTTTATTTTATTATTATTTTTTGAGCCAGAGTCTCGCTCTGTCACCCAC 60 105731 

AATGGCATGATCTCGGCTCACTGCAACCCCCCTGTTGTGGGTTTGAGCAAT 51 105801 

CACCATGCCCAGCTATTTTTTGTGTTTTTGGTAGAGATAGAGTTTTACCAT 51 105884 

TTTTGTGTTTTTGGTAGAGATAGAGTTTTACCATGTTGGCCAGCCTGGTCT 51 105901 

TGGGATTACAGGTGTGAGCCACTGTGCCCGGCCTATTTTATTTTACTTTAT 51 106000 

GCCTATTTTATTTTACTTTATTTTATTTACAGAGACAGAGTCTCACTATGTTGCC 55 106030 

GGCTCAAGCAGTCCTCCCTCCTTGGTCTTCCAAAATGCTGGGATTACACGT 51 106106 
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CCATTGTTATTCTTTTAATGAGCTTTTTTCCTGAGCCCCTACTATGTGCTT 51 106176 

CCCTACTATGTGCTTGGCTGGACATGAAACCCTTCTCAAGGAAATAAGGTTT 52 106212 

CCTACTATGTGCTTGGCTGGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCT 55 106213 

TATGTGCTTGGCTGGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGC 55 106218 

ATGTGCTTGGCTGGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCT 55 106219 

CTTGGCTGGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAA 55 106224 

TTGGCTGGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAAT 55 106225 

TGGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACT 55 106230 

GGACATGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTT 55 106231 

TGAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTTCATTT 55 106236 

GAAACCCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTT 55 106237 

CCTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAA 55 106242 

CTTCTCAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGA 60 106243 

CAAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGA 55 106248 

AAGGAAATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGA 60 106249 

AATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCC 60 106254 

ATAAGGTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGAG 55 106255 

GTTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCCA 55 106260 

TTTGTCTGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCCAG 55 106261 

CTGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGG 55 106266 

TGATGCTAATAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGT 55 106267 

ATAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTT 55 106275 

TAATGAACTTCATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTT 55 106276 

AACTTCATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGG 55 106281 

ACTTCATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGGA 55 106282 

ATTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGGAGGAGC 55 106287 

TTTTAGTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGGAGGAGCA 55 106288 

GTAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGGAGGAGCACAA 53 106293 

TAATGAGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGGAGGAGCACAAGCT 55 106294 

AGGATTCTGAGGTCCAGAGAGGTTAAGACTTTTATGGAGGAGCACAAGCTG 51 106299 

TCCTGGTTGGATGGGCAGGGGAGAGCTGGCGATTTGGCATGTTGGGACAGG 51 106394 

TGTTCCAGGCCGAGGGCACACTCCAGTGAAATCCAGGAGTGTAGACTTTGA 51 106465 

AAAGTGCCACTGGCTGCAGTCAAAGTGGCCTGAGCAAGGTGTTCTCTGTGT 51 106549 

AAGGTGTTCTCTGTGTTTCTGAGGCTGACCTCTGTGAACTCAGAGAGAGAA 51 106584 

TATTGGTGTGCGCTTGTGTGCATGTGTGCACAACCATGCGGTCTGGCAGGC 51 106649 

TCTGGCAGGCTTGTGGGACAGTGCCCATGTACAAGCAGCTCTCTTGTGTGT 51 106690 

TCTTGGGTGTGTGTGAGTGTGTGTGTTTCCACTGGTGGAAAATGGGTGTAT 51 106772 

TGTGTTTCCACTGGTGGAAAATGGGTGTATCTCTTGGCAGGAGCTGGGAAT 51 106793 

TACGGTTGCAAGTGGGCAGACTACGTGAGAGGGGTCTGGGAGCCTTTGTGT 51 106877 

AGAGTGTATGCATGAGTGGATGAGTGTATGCACACCTGTGTATGCAGTCAT 51 106959 

TATGCAGTCATGCACACACATGCATGTGTGTGTATGTGCGTGTATATATGCTTAT 55 106999 

TTGTGTCTGCAATAGCCTGAGTGTGCATGCGTGTGAGTTTTGCTTTCACATT 52 107088 

CATGCGTGTGAGTTTTGCTTTCACATTCAGTGCTAGTCAGAGGCTCCAATT 51 107113 

ATGCGTGTGAGTTTTGCTTTCACATTCAGTGCTAGTCAGAGGCTCCAATTC 51 107114 

TGTGAGTTTTGCTTTCACATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACC 55 107119 

GTGAGTTTTGCTTTCACATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCT 55 107120 

TTTTGCTTTCACATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCTCATGG 55 107125 

TTTGCTTTCACATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCTCATGGT 55 107126 

TTTCACATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCTCATGGTCTCAT 55 107131 

TTCACATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCTCATGGTCT 51 107132 

ATTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCTCATGGTCTCATCTT 52 107137 
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TTCAGTGCTAGTCAGAGGCTCCAATTCCTGTAAACCTCATGGTCTCATCTT 51 107138 

TAGTCAGAGGCTCCAATTCCTGTAAACCTCATGGTCTCATCTTCCAGCAGA 51 107146 

ATCTGACTTATGGCTTCCCCTTTTCAAGCCTCTGGTTGCAGGGTGTAGAGG 51 107238 

TATGGCTTCCCCTTTTCAAGCCTCTGGTTGCAGGGTGTAGAGGGGATGTAG 51 107246 

CTGGCATCTGCGGCATGAAGCCACCCATGGGAGTCTGAGGGAAGTCACATT 51 107345 

CCCTGGGAAATGTGGGTTCACTTTCATTCTACTGAAGGTGAAAATCAGATCAC 53 107421 

CCTGGGAAATGTGGGTTCACTTTCATTCTACTGAAGGTGAAAATCAGATCACG 53 107422 

TCTGTCTCTCTGAAAACCCTCCAAAGAGTCCCTGTTGCATTTCAAGCGAAA 51 107482 

TGTCTCTCTGAAAACCCTCCAAAGAGTCCCTGTTGCATTTCAAGCGAAACAT 52 107484 

GTCTCTCTGAAAACCCTCCAAAGAGTCCCTGTTGCATTTCAAGCGAAACAT 51 107485 

TCTGAAAACCCTCCAAAGAGTCCCTGTTGCATTTCAAGCGAAACATGAGTCTCTA 55 107490 

CTGAAAACCCTCCAAAGAGTCCCTGTTGCATTTCAAGCGAAACATGAGTCT 51 107491 

TCCAAAGAGTCCCTGTTGCATTTCAAGCGAAACATGAGTCTCTACCCAGTAT 52 107501 

CCAAAGAGTCCCTGTTGCATTTCAAGCGAAACATGAGTCTCTACCCAGTAT 51 107502 

AGTCCCTGTTGCATTTCAAGCGAAACATGAGTCTCTACCCAGTATCTCAGAT 52 107508 

GTCCCTGTTGCATTTCAAGCGAAACATGAGTCTCTACCCAGTATCTCAGAT 51 107509 

TGTTGCATTTCAAGCGAAACATGAGTCTCTACCCAGTATCTCAGATGTCACCA 53 107514 

GTTGCATTTCAAGCGAAACATGAGTCTCTACCCAGTATCTCAGATGTCACCA 52 107515 

TATCCACTGTGTCACTCTTGGCTTCGAGTCCCTTCCTGTAAAAGCTGAGTA 51 107612 

CACTGTGTCACTCTTGGCTTCGAGTCCCTTCCTGTAAAAGCTGAGTAGGAA 51 107616 

TGTCCAGTGGGTAGACACTGGGAGGCTCTGGAGACTTGGCCATGAAGGAGA 51 107713 

CCATATGCGATAGTAAAGAGCGGTTGCTTCTCCAGGCTTTAAAAAATTTTT 51 107806 

CGGTTGCTTCTCCAGGCTTTAAAAAATTTTTTATTTTATATTTTATTTTTTGAGACAGGG 60 107826 

AGTGGTGCAATCACCACTTACTGCAGCTTCAACCTCTCAGGCTCAAGTGAT 51 107913 

AGGTGTGCACCACCACACCTGGCTAATTTTTTAATTTTTTCTAGAAACAGGGTTT 55 107999 

ACCTGGCTAATTTTTTAATTTTTTCTAGAAACAGGGTTTCCCTGTGTTGCC 51 108015 

CTCCCAAAGTGCTGGGATTACAGGCGTGGGCCCCCGTGCCCAGTCCCTCAT 51 108113 

ATGCCATTTCTGTGCCACTAGGAAGTAACACTGGCTAACCAGGTTGACATTT 52 108162 

TGCCATTTCTGTGCCACTAGGAAGTAACACTGGCTAACCAGGTTGACATTT 51 108163 

TTTCTGTGCCACTAGGAAGTAACACTGGCTAACCAGGTTGACATTTCTCTTGTTC 55 108168 

TTCTGTGCCACTAGGAAGTAACACTGGCTAACCAGGTTGACATTTCTCTTGTT 53 108169 

CACTAGGAAGTAACACTGGCTAACCAGGTTGACATTTCTCTTGTTCCCAGA 51 108177 

ACTAGGAAGTAACACTGGCTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAA 55 108178 

GAAGTAACACTGGCTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAA 55 108183 

AAGTAACACTGGCTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAAT 55 108184 

ACACTGGCTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAATGA 52 108189 

CACTGGCTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAATGA 51 108190 

GCTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTT 55 108195 

CTAACCAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTC 55 108196 

CAGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAA 55 108201 

AGGTTGACATTTCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAAT 55 108202 

GACATTTCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAATCCTGC 55 108207 

ACATTTCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAATCCTGCA 55 108208 

TCTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAATCCTGCAACTAC 55 108213 

CTCTTGTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAATCCTGCAACTACC 55 108214 

GTTCCCAGAGTGAAACGAATGAGTGCTTCTTCTTTAATCCTGCAACTACCC 51 108219 

CCCACATGGTCAGCACTTATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAG 55 108268 

CCACATGGTCAGCACTTATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGT 55 108269 

TGGTCAGCACTTATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGT 55 108274 

GGTCAGCACTTATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTT 55 108275 

GCACTTATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGA 55 108280 
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CACTTATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAA 55 108281 

ATATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGC 55 108286 

TATTTTCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCT 55 108287 

TCACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGA 55 108292 

CACTCTTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGAT 55 108293 

TTACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACAT 55 108298 

TACTTGGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACATG 55 108299 

GGCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACATGCTA 53 108304 

GCAGATGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACATGCTAGGA 55 108305 

TGAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACATGCTAGGAGGT 53 108310 

GAAGAAATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACATGCTAGGAGGT 52 108311 

AATTGAGTCCTGTTAAGGAACGTGCTTAGGATCACATGCTAGGAGGTGGTC 51 108316 

GCTCTATAAAGCCCTTCTCAGGCCTCCACTCAGGCCAAGGGAGGAGGAAGG 51 108411 

AAAGGTCTGGAGCTGGGACTGAGCATGGCATGTCAGGAGAGAGAGACAAGA 51 108487 

GAGAGAGAGACAAGAGCTCTGTGGCCATGGGGAGCAGCGTGAGGTCAAAAT 51 108523 

GAGGGGTGTGGAGGTCCCTGAATGCCAGCATGAACGCTCCGGGCCTTCTGT 51 108591 

GGGAGAAAGGGAGTCTAGCCAGCTCCGGCTGGGTGCCCTGGCTCAAACCAT 51 108656 

TCAAGTCCCAAACCAAGTCCATCCTTGAGTTCTGTCTTTGTCTCCCCTCAT 51 108746 

TTGAGTTCTGTCTTTGTCTCCCCTCATCGGGCCGTGGGGAGTAGAGTGAAA 51 108770 

CCACAGCCCAGTCTCCACGCGGCGGCCAGGGGCGTCTACTGAAAACGAAAA 51 108864 

TACTGAAAACGAAAATCAGGTCATGTCTCTCTCTTTCTCTTTCTCTCTCTCTTTT 55 108900 

TGCAACCACCTCCCGGGCTCAAGTGATTCTCCTGCCCCAGCCTCTCAAGTA 51 108998 

TTTATAGGCCACCCACTACCACGCCCGGCTAATTTTTGTATTTTTGGTAGA 51 109055 

ACCTCAAGTGATCCTCCCACTTTGGCATCCTAAAGTGCTGAGATTACAGAT 51 109143 

CCCTCAAAAATGCGCATTCCTGGTACATTTAAAGCAAAATCCAAATTCCTT 51 109241 

AAATGCGCATTCCTGGTACATTTAAAGCAAAATCCAAATTCCTTTAAGTGG 51 109248 

TGCATCACTGACTGCTCCCCCATCACTGCGCACCCATACTGGCCTTTCTGT 51 109341 

TGACTGCTCCCCCATCACTGCGCACCCATACTGGCCTTTCTGTTCCTCATA 51 109349 

TTCCCTCTGGTGGGAGTGGCCCTTCCCCAGCCCACCAGCCCCTTCTGTCAT 51 109441 

CCTCCTGGTTTATTTTCTTCATCTGCATGTGCTTAGCACCCGAAATTGTCT 51 109540 

CCCATCCTTCACCAGATTATAAACTCCATAAAAGCAGGGTCTTTTGTTGGTTTTG 55 109602 

CCATCCTTCACCAGATTATAAACTCCATAAAAGCAGGGTCTTTTGTTGGTTTTGT 55 109603 

ATCCCAGGCATTCAGTGAGCACTTGTTGAGTGAAGAAATCAGACTCAGTCTT 52 109668 

TCCCAGGCATTCAGTGAGCACTTGTTGAGTGAAGAAATCAGACTCAGTCTT 51 109669 

AGTGAGCACTTGTTGAGTGAAGAAATCAGACTCAGTCTTCCCCTCTGTAAA 51 109681 

AGGTAACGTTTGTACACAGTTGGACTTCTTCCCTACTGGCCCAAGGACTTA 51 109777 

AACGTTTGTACACAGTTGGACTTCTTCCCTACTGGCCCAAGGACTTACCTG 51 109781 

CTGCCTTGGGAGCGGACACCTTAGCAGAAGGGCCGTCCTCCAGACCCTTTG 51 109877 

GTTGGTGCCCAGAGCCTAGCCCCAGGCTCATGCAAATTCTGTCTTCCAGTT 51 109971 

TCCTTCACTCGGCCTTTTAAAAGAAATTCTTGGGCTGACTCACACTTCCTT 51 110036 

TGACTCACACTTCCTTTGTCTCCAGCTGGGTTCACTCAAGTGTCGCTGTTT 51 110071 

AAGCAATCTCTGATGCAGGGGCGCTGTGTGCTTCATTGAACTTCGAATGAA 51 110149 

TGTGCTTCATTGAACTTCGAATGAAGGTCAGGCCCCCCAGAAAACCTCATA 51 110175 

CATTCTGGGTTGGAGAAACTGCTTTGGGGCTTTGGCAGGTGTTCATTTTGT 51 110266 

AAACTCACTCAAAAAAATGCCCCTACTGCCCTGGGGGGTGCATTTCAACGT 51 110349 

TGTGAAATCAGGCGTTTGGATTCAGCGCACTGCTCAGAAGGTTTGTTTCTT 51 110429 

ACTGCTCAGAAGGTTTGTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCT 51 110457 

TGCTCAGAAGGTTTGTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGT 51 110459 

CTCAGAAGGTTTGTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGTCT 51 110461 

TCAGAAGGTTTGTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATT 55 110462 

AGGTTTGTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTA 55 110467 
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GGTTTGTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAG 55 110468 

GTTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACAC 55 110473 

TTTCTTTCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACT 55 110474 

TTCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACTTC 52 110479 

TCTGTGCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACTTC 51 110480 

GCAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACTTCCACTTT 52 110485 

CAAACACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACTTCCACTTTCACA 55 110486 

ACGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACTTCCACTTTCACAGAATT 55 110491 

CGTGGAGTGATGCTCTGTCTCGATTTTCTAGAACACTTCCACTTTCACAGAATTG 55 110492 

AGTGATGCTCTGTCTCGATTTTCTAGAACACTTCCACTTTCACAGAATTGCG 52 110497 

GTGATGCTCTGTCTCGATTTTCTAGAACACTTCCACTTTCACAGAATTGCG 51 110498 

CGGTTATTTTGAGAAAAAGGGTCTGTTACAGGTACAACAATATACTGGTACTGGT 55 110547 

GGTTATTTTGAGAAAAAGGGTCTGTTACAGGTACAACAATATACTGGTACTGGTC 55 110548 

TTTTGAGAAAAAGGGTCTGTTACAGGTACAACAATATACTGGTACTGGTCTGCAT 55 110553 

TTTGAGAAAAAGGGTCTGTTACAGGTACAACAATATACTGGTACTGGTCTGCATT 55 110554 

GAAAAAGGGTCTGTTACAGGTACAACAATATACTGGTACTGGTCTGCATTTCTTG 55 110559 

AAAAAGGGTCTGTTACAGGTACAACAATATACTGGTACTGGTCTGCATTTCTTGT 55 110560 

GGGTCTGTTACAGGTACAACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTG 55 110565 

GGTCTGTTACAGGTACAACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGT 55 110566 

GTTACAGGTACAACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTG 55 110571 

TTACAGGTACAACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGG 55 110572 

GGTACAACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGGAAGAG 55 110577 

GTACAACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGGAAGAGT 55 110578 

ACAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGGAAGAGTTTTTA 55 110583 

CAATATACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGGAAGAGTTTTTAT 55 110584 

TACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGGAAGAGTTTTTATGTAAA 55 110589 

ACTGGTACTGGTCTGCATTTCTTGTTTCTGTCCCTGGAAGAGTTTTTATGTAAAT 55 110590 

CTGCATTTCTTGTTTCTGTCCCTGGAAGAGTTTTTATGTAAATAAAGTCACACTG 55 110602 

TGCATTTCTTGTTTCTGTCCCTGGAAGAGTTTTTATGTAAATAAAGTCACACTGC 55 110603 

TTCTTGTTTCTGTCCCTGGAAGAGTTTTTATGTAAATAAAGTCACACTGCTCCAG 55 110608 

TCTTGTTTCTGTCCCTGGAAGAGTTTTTATGTAAATAAAGTCACACTGCTCCAGG 55 110609 

TTTCTGTCCCTGGAAGAGTTTTTATGTAAATAAAGTCACACTGCTCCAGGG 51 110614 

GGGAAAGGAATTCCTGAGGAATTCCCTGGAGAGAAAGGGATGAGTGATATTTAAC 55 110663 

GGAAAGGAATTCCTGAGGAATTCCCTGGAGAGAAAGGGATGAGTGATATTTAACC 55 110664 

GGAATTCCTGAGGAATTCCCTGGAGAGAAAGGGATGAGTGATATTTAACCCATTT 55 110669 

GAATTCCTGAGGAATTCCCTGGAGAGAAAGGGATGAGTGATATTTAACCCATTTT 55 110670 

CCTGAGGAATTCCCTGGAGAGAAAGGGATGAGTGATATTTAACCCATTTTCTC 53 110675 

CTGAGGAATTCCCTGGAGAGAAAGGGATGAGTGATATTTAACCCATTTTCTCC 53 110676 

TGATTTCAGGGTCAACCTCTTCCTGGCTGTGAGGCATTGAGTAAGTTACTTAA 53 110767 

GATTTCAGGGTCAACCTCTTCCTGGCTGTGAGGCATTGAGTAAGTTACTTAA 52 110768 

GTCAACCTCTTCCTGGCTGTGAGGCATTGAGTAAGTTACTTAACCTCTCAAA 52 110777 

TCAACCTCTTCCTGGCTGTGAGGCATTGAGTAAGTTACTTAACCTCTCAAAG 52 110778 

AGTTATCCCTGGATACTATTTTTGAGGGGGGAGTCGAACCTTTTTTATTTA 51 110863 

GGGAGTCGAACCTTTTTTATTTACTTATTTTTTTTAGAGACAGGGTCTTGCTCTG 55 110891 

AGTGGCATGATCACAGCTCACTGCAGCCTCGACTTCCTAGGCTCAAGTGAT 51 110964 

GACTACAGGCACACAACACCATGCCCAGCTAATTTTTTAATTTTTTGTAGA 51 111044 

ATGCCCAGCTAATTTTTTAATTTTTTGTAGAGACGGGGGTCTCCCTGTTAC 51 111064 

CTCCCAAAATGTTGGGATTATAGGCGTGAGCCTGGCCTGGAACCTATTTTT 51 111163 

ATGGAAGTGAAATTCACGTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTG 60 111219 

TGGAAGTGAAATTCACGTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGC 60 111220 

GTGAAATTCACGTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGT 60 111225 
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GAAATTCACGTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTAC 60 111227 

CACGTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTAC 60 111233 

CGTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAG 60 111235 

GTAACATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGC 60 111236 

ATAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGT 60 111241 

TAAAATTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTG 60 111242 

TTAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTG 55 111247 

TAACTAATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGC 55 111248 

AATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTA 55 111253 

ATTTGAAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTAC 55 111254 

AAATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTACCACCT 55 111259 

AATGAACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTACCACCTC 55 111260 

ACAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTACCACCTCTCTTT 55 111265 

CAATTCAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTACCACCTCTCTTTA 55 111266 

CAGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTACCACCTCTCTTTAGTT 53 111271 

AGTGGTGCTTAGTACATTTACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGA 55 111272 

TGCTTAGTACATTTACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACA 55 111277 

GCTTAGTACATTTACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACAT 55 111278 

GTACATTTACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACATTTTCA 55 111283 

TACATTTACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACATTTTCAT 55 111284 

TTACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACATTTTCATCATTC 55 111289 

TACAGCGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACATTTTCATCATTCC 55 111290 

CGTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACATTTTCATCATTCCCAAAG 55 111295 

GTTGTGCAACTACCACCTCTCTTTAGTTGGAAAACATTTTCATCATTCCCAAAGG 55 111296 

TTCATCATTCCCAAAGGAAACTCTGTATCCATTAAGCAGTCATTCTCTACTCCCT 55 111334 

TCATCATTCCCAAAGGAAACTCTGTATCCATTAAGCAGTCATTCTCTACTCCCTC 55 111335 

ATTCCCAAAGGAAACTCTGTATCCATTAAGCAGTCATTCTCTACTCCCTCTTCTC 55 111340 

TTCCCAAAGGAAACTCTGTATCCATTAAGCAGTCATTCTCTACTCCCTCTTCTCC 55 111341 

AACTCTGTATCCATTAAGCAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAA 55 111352 

ACTCTGTATCCATTAAGCAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAAC 55 111353 

GTATCCATTAAGCAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAACTTAGG 55 111358 

TATCCATTAAGCAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAACTTAGGT 55 111359 

ATTAAGCAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAACTTAGGTACTAC 55 111364 

TTAAGCAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAACTTAGGTACTACT 55 111365 

CAGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAACTTAGGTACTACTGG 52 111370 

AGTCATTCTCTACTCCCTCTTCTCCTTGGTAGTTAACTTAGGTACTACTGGG 52 111371 

GGCTTTCTTGACTGAAGTCCCTGAAGAAGAAACAAATATTTTCCAGCTGGG 51 111421 

GGCTGGGATTCTGTTCTGGGTATGTATGTGCCATTCTATATATATGTGTGTGTGT 55 111504 

TGGGATTCTGTTCTGGGTATGTATGTGCCATTCTATATATATGTGTGTGTGTATA 55 111507 

CAGAGACTCACTCTGTTGACCGGGCTGGAGTGTAGTGGCATGATCTCAGCT 51 111605 

TTCAAGCGATTCTCCCACCTTAGCCTCCTAAGTAGCTGGGACTACATGTGT 51 111679 

CCTGGCTAAGTTTTGTATTTTTTGGAAGAGACAGGGTTTTGCCATGTTGGC 51 111741 

GCTAATCTCGAACTCTTGACCTCAAGTGATCCACCCACCTCAGCCTCCCAA 51 111795 

CCCATTCTCTAAATTTTGACACAGCTGAGAGTCATCTAACCACCACCACAAC 52 111885 

CCATTCTCTAAATTTTGACACAGCTGAGAGTCATCTAACCACCACCACAACCAGT 55 111886 

CTCTAAATTTTGACACAGCTGAGAGTCATCTAACCACCACCACAACCAGTACACA 55 111891 

TCTAAATTTTGACACAGCTGAGAGTCATCTAACCACCACCACAACCAGTACACAA 55 111892 

ATTTTGACACAGCTGAGAGTCATCTAACCACCACCACAACCAGTACACAAAATAA 55 111897 

TTTTGACACAGCTGAGAGTCATCTAACCACCACCACAACCAGTACACAAAATAAT 55 111898 

ACACAGCTGAGAGTCATCTAACCACCACCACAACCAGTACACAAAATAATTTCAT 55 111903 

CACAGCTGAGAGTCATCTAACCACCACCACAACCAGTACACAAAATAATTTCATC 55 111904 
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CTGAGAGTCATCTAACCACCACCACAACCAGTACACAAAATAATTTCATCCCTCC 55 111909 

TGAGAGTCATCTAACCACCACCACAACCAGTACACAAAATAATTTCATCCCTCCA 55 111910 

GTCATCTAACCACCACCACAACCAGTACACAAAATAATTTCATCCCTCCAAAAAA 55 111915 

TCATCTAACCACCACCACAACCAGTACACAAAATAATTTCATCCCTCCAAAAAAT 55 111916 

TAACCACCACCACAACCAGTACACAAAATAATTTCATCCCTCCAAAAAATTCCCA 55 111921 

AACCACCACCACAACCAGTACACAAAATAATTTCATCCCTCCAAAAAATTCCCAC 55 111922 

CCACCACAACCAGTACACAAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCT 55 111927 

CACCACAACCAGTACACAAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTA 55 111928 

CAACCAGTACACAAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTT 55 111933 

AACCAGTACACAAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTTT 55 111934 

GTACACAAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTTTTGTCA 55 111939 

TACACAAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTTTTGTCAT 55 111940 

AAAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTTTTGTCATCATCC 55 111945 

AAATAATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTTTTGTCATCATCCC 55 111946 

ATTTCATCCCTCCAAAAAATTCCCACTTGCTACCCTTTTGTCATCATCCCC 51 111951 

CCTAGAGTTGTAGCTATGCCCAAATGTCAGATGAATGGAATCCTGTAGATG 51 112046 

CCCAAATGTCAGATGAATGGAATCCTGTAGATGTGTACTTTTGGGTCTGGCTTCT 55 112064 

CCAAATGTCAGATGAATGGAATCCTGTAGATGTGTACTTTTGGGTCTGGCTTCTT 55 112065 

TGTCAGATGAATGGAATCCTGTAGATGTGTACTTTTGGGTCTGGCTTCTTTTGCC 55 112070 

GTCAGATGAATGGAATCCTGTAGATGTGTACTTTTGGGTCTGGCTTCTTTTGC 53 112071 

CCCAACACCAAGTATTTGAGATTCATCCAAGTTGCTGGTTGTATCGGTAGTC 52 112123 

CCAACACCAAGTATTTGAGATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACA 55 112124 

ACCAAGTATTTGAGATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACACCTTT 55 112129 

CCAAGTATTTGAGATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACACCTTTT 55 112130 

TATTTGAGATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACACCTTTTCACTG 55 112135 

ATTTGAGATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACACCTTTTCACTGC 55 112136 

AGATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACACCTTTTCACTGCT 51 112141 

ATTCATCCAAGTTGCTGGTTGTATCGGTAGTCCACACCTTTTCACTGCTGA 51 112143 

CAAGTTGCTGGTTGTATCGGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTA 55 112150 

AAGTTGCTGGTTGTATCGGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTAT 55 112151 

GCTGGTTGTATCGGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTATG 51 112156 

CTGGTTGTATCGGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTATGGT 52 112157 

TGTATCGGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGT 55 112162 

GTATCGGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTA 55 112163 

GGTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTAC 51 112168 

GTAGTCCACACCTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTACCA 52 112169 

CCACACCTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAAT 60 112174 

CACACCTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTT 55 112175 

CTTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATT 55 112180 

TTTTCACTGCTGAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTC 55 112181 

ACTGCTGAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTG 55 112186 

CTGCTGAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGT 55 112187 

GAGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAAT 55 112192 

AGTAGTAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATT 55 112193 

TAGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTT 55 112198 

AGTTTATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTTG 55 112199 

ATGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTTGTCTCC 55 112204 

TGGTGTGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTTGTCTCCA 55 112205 

TGGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTTGTCTCCAGTTTG 55 112210 

GGATGTACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTTGTCTCCAGTTTGG 55 112211 

TACCACAGCTTGTTAAATTCCTCTGTTAAATTGGGTTGTCTCCAGTTTGGG 51 112216 



www.manaraa.com

215 
 

 
 

CCTCAACATCTATGTATAGGTTTTTGTGTGAATGTAAGTTTTCTTTTCTTTTTGACATAG 60 112286 

AATGTAAGTTTTCTTTTCTTTTTGACATAGGGTCTTGCTGTGTTGCCCAGG 51 112316 

CTTGACCTCAGGGGTTAAGTGATCCTCCCACCTCGACCTCCCAAAGTTCTA 51 112403 

CCTTGAATCTAAGTTTTTATTTCTCTAGGTTAGACACCCAGAAGTGGAAACGCTG 55 112483 

CTTGAATCTAAGTTTTTATTTCTCTAGGTTAGACACCCAGAAGTGGAAACGCTGG 55 112484 

ATCTAAGTTTTTATTTCTCTAGGTTAGACACCCAGAAGTGGAAACGCTGGGTTGT 55 112489 

TCTAAGTTTTTATTTCTCTAGGTTAGACACCCAGAAGTGGAAACGCTGGGTTGTA 55 112490 

GTTTTTATTTCTCTAGGTTAGACACCCAGAAGTGGAAACGCTGGGTTGTATGGTG 55 112495 

TTTTTATTTCTCTAGGTTAGACACCCAGAAGTGGAAACGCTGGGTTGTATGGTGA 55 112496 

CGGATGTGATTCTGCTCTGTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAA 55 112552 

GGATGTGATTCTGCTCTGTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAAT 55 112553 

TGATTCTGCTCTGTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCC 55 112558 

GATTCTGCTCTGTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCA 55 112559 

TGCTCTGTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCT 55 112564 

GCTCTGTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCTGTAAAA 60 112565 

GTTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCTGTAAAA 55 112570 

TTTGACCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCTGTAAAAT 55 112571 

CCTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCTGTAAAATGGGTA 55 112576 

CTGGGTAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCTGTAAAATGGGTAT 55 112577 

TAAGTTAAATCTCTGTAGACCTCAATCTCCCACTTCTGTAAAATGGGTATAAGAA 55 112582 

TTCTGTAAAATGGGTATAAGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATG 55 112615 

TCTGTAAAATGGGTATAAGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGA 55 112616 

AAAATGGGTATAAGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAG 55 112621 

AAATGGGTATAAGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGA 55 112622 

GGTATAAGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGACACAT 55 112627 

GTATAAGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGACACATA 55 112628 

AGAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGACACATAAGGCA 55 112633 

GAACAGTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGACACATAAGG 52 112634 

GTGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGACACATAAGGCACA 51 112639 

TGCCAACTCCATTGGGTTATTGTGAGGATGAATGAGACACATAAGGCACAGAGTA 55 112640 

ACTCCATTGGGTTATTGTGAGGATGAATGAGACACATAAGGCACAGAGTAAGTGC 55 112645 

CTCCATTGGGTTATTGTGAGGATGAATGAGACACATAAGGCACAGAGTAAGTGCT 55 112646 

TTGGGTTATTGTGAGGATGAATGAGACACATAAGGCACAGAGTAAGTGCTCAATA 55 112651 

TGGGTTATTGTGAGGATGAATGAGACACATAAGGCACAGAGTAAGTGCTCAATAA 55 112652 

TATTGTGAGGATGAATGAGACACATAAGGCACAGAGTAAGTGCTCAATAAATGTT 55 112657 

TTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTA 51 112752 

TTTTTTTTTTGAGACGGAGTCTCGCTCTGTCGCCCAGGCTGGAGTACAGTG 51 112757 

TATTCTCCTGCCTCAGCCTCCCGAGTAGCTGGGACTCCAGGCGCCCACCAC 51 112852 

TATTTTTTTTGTATTTTTAGTAGGGACGGGGTTTCACCGTGTTAGCCAGGA 51 112913 

AAAGTGCTGGGATTACAGGCGTGAGCCACCGTGCCTGGCTGGATTGGATTT 51 113009 

GATTGGATTTTGTTTCATCCATATCTTTGGCCATGTTTTTACCTGCAGCAT 51 113050 

AGTGCTGTTGAAAGAGGTGGGGTATGAGGATTTCCTTGAACCCCCTTTTTA 51 113115 

GGGAATTCATTATCAAGTCTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACA 55 113187 

GGAATTCATTATCAAGTCTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACAT 55 113188 

TCATTATCAAGTCTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTT 55 113193 

CATTATCAAGTCTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTA 55 113194 

TCAAGTCTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATG 55 113199 

CAAGTCTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGAT 53 113200 

CTGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATGGT 51 113205 

TGGCTGTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATGGTC 51 113206 

GTAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATGGTCCAGTC 51 113211 
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TAGACAGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTT 55 113212 

AGAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCC 55 113217 

GAGGTCCTCTCTGTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCCA 55 113218 

CCTCTCTGTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCCACAGAA 55 113223 

CTCTCTGTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCCACAGAAG 55 113224 

TGTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCCACAGAAGGG 52 113229 

GTAGAAAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCCACAGAAGGG 51 113230 

AAAAACATGAGTTAGGATGGTCCAGTCCCTTTATTCCACAGAAGGGGAAAG 51 113235 

AGTGGCAGAGAAACAGTTGGCTCCAGAGCTCCTGACTTGCCAGCCCCATGT 51 113334 

TTGTTGAATGACTGAGTGTGAATGAGTGAGAACACATTCCTAACACATTAGGAAC 55 113413 

TGTTGAATGACTGAGTGTGAATGAGTGAGAACACATTCCTAACACATTAGGAACA 55 113414 

AATGACTGAGTGTGAATGAGTGAGAACACATTCCTAACACATTAGGAACACAGGC 55 113419 

ATGACTGAGTGTGAATGAGTGAGAACACATTCCTAACACATTAGGAACACAGGCT 55 113420 

TGAGTGTGAATGAGTGAGAACACATTCCTAACACATTAGGAACACAGGCTCTGGA 55 113425 

GAGTGTGAATGAGTGAGAACACATTCCTAACACATTAGGAACACAGGCTCTG 52 113426 

TGAATGAGTGAGAACACATTCCTAACACATTAGGAACACAGGCTCTGGAGC 51 113431 

AATGAGTGAGAACACATTCCTAACACATTAGGAACACAGGCTCTGGAGCCA 51 113433 

AGGGTTTCATATCAGGTTCTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCT 55 113491 

GGGTTTCATATCAGGTTCTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTT 55 113492 

TCATATCAGGTTCTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTTTGACT 55 113497 

CATATCAGGTTCTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTTTGACTT 55 113498 

CAGGTTCTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTTTGACTTCT 52 113503 

AGGTTCTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTTTGACTTCTCTGA 55 113504 

CTTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTTTGACTTCTCTGAAC 52 113509 

TTCCCTGCACAAGCTGTGTGATTTTGAGCACATTCTTTGACTTCTCTGAACCTCA 55 113510 

TCATCTGTAAAATGGGTACAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGC 55 113571 

CATCTGTAAAATGGGTACAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCT 55 113572 

GTAAAATGGGTACAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAAT 55 113577 

TAAAATGGGTACAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATG 55 113578 

TGGGTACAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATGAGGTT 55 113583 

GGGTACAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATGAGGTTA 55 113584 

CAATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATGAGGTTACGTGT 55 113589 

AATCATTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATGAGGTTACGTGTC 55 113590 

TTGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATGAGGTTACGTGTCCA 52 113595 

TGTATCTGCTGTACAGAGTGATCAGGAGGCTTAAATGAGGTTACGTGTCCA 51 113596 

AGTTCCAGATCAGCCTGGCCAACATGGTGAAACCCTGTCTCTACTAAAAAT 51 113693 

CCAACATGGTGAAACCCTGTCTCTACTAAAAATACAAAAAAATTAGCTGGG 51 113711 

TGAGGCAGGAGAATTGCTTGAACCCGGAACAAGGAGGTTGCAGTGAGCCAA 51 113802 

ATACTCTGTCCGCCCCCCCCCAAAAAAAAAGATAATTTATGCAAAGACTTA 51 113891 

AAAAAAGATAATTTATGCAAAGACTTAAAACAGTGTCAGGCACACAGTAAGTGCT 55 113915 

AAAAAGATAATTTATGCAAAGACTTAAAACAGTGTCAGGCACACAGTAAGTGCTG 55 113916 

GATAATTTATGCAAAGACTTAAAACAGTGTCAGGCACACAGTAAGTGCTGAATTA 55 113921 

CTCAGCACTTTGGGAGAGTAGGGAAGGAGGATCGCTTGAGCCCCAGAGTTT 51 114016 

CCATGTTTACAAATAATTTAAAAATTAGCCAGGTGTGGTGGCATGCAGCTGTGGT 55 114096 

AAAATTAGCCAGGTGTGGTGGCATGCAGCTGTGGTCCCTGCTACTCAGTAG 51 114116 

AGCTATGATCATGCCACTGCACTCCAGCTTGGGCCACAGAGCAAGACTCTA 51 114214 

CACAGAGCAAGACTCTATCTTAAGATAATTTTTAATGAAATTAATGACAAGGACATGGTG 60 114248 

TGCACAGTCCTGCCAGTGACGGAGCAGGTCTCCTTCTTGGTTTATTGAAAA 51 114339 

CCAGTGACGGAGCAGGTCTCCTTCTTGGTTTATTGAAAAGTCGAGGAAAAT 51 114351 

CAGTGACGGAGCAGGTCTCCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATT 60 114352 

ACGGAGCAGGTCTCCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATT 55 114357 
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CGGAGCAGGTCTCCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTC 55 114358 

CAGGTCTCCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTC 55 114363 

AGGTCTCCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCC 55 114364 

TCCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGA 55 114369 

CCTTCTTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGAC 55 114370 

TTGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTA 55 114375 

TGGTTTATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAG 55 114376 

TATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAGCCAAC 55 114381 

ATTGAAAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAGCCAACA 55 114382 

AAAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAGCCAACAGAAAA 55 114387 

AAGTCGAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAGCCAACAGAAAAA 55 114388 

GAGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAGCCAACAGAAAAAAGC 53 114393 

AGGAAAATGTGGATAATTCATGTCCAGGGACCTGTAGCCAACAGAAAAAAGCC 53 114394 

AATGTGGATAATTCATGTCCAGGGACCTGTAGCCAACAGAAAAAAGCCCCT 51 114399 

ACATGGGGTGACTGAGCACTTGAATGGTGGCTTAATATGAGTTGAGACGAG 51 114494 

TGACTGAGCACTTGAATGGTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCA 55 114502 

GACTGAGCACTTGAATGGTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATA 60 114503 

AGCACTTGAATGGTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATA 55 114508 

GCACTTGAATGGTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATAC 55 114509 

TGAATGGTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGG 55 114514 

GAATGGTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGGA 55 114515 

GTGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGGATATCA 55 114520 

TGGCTTAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGGATATCAA 55 114521 

TAATATGAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGGATATCAAAGATG 55 114526 

AATATGAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGGATATCAAAGATGC 55 114527 

GAGTTGAGACGAGCTGTCAGTATCAGTTATACAATGGATATCAAAGATGCG 51 114532 

CATGTCTACGAACAGCAAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTT 55 114616 

ATGTCTACGAACAGCAAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTG 55 114617 

TACGAACAGCAAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTG 52 114622 

ACGAACAGCAAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTG 51 114623 

AGCAAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTT 55 114629 

CAAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTTCT 55 114631 

AAAGCAGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTTCTG 55 114632 

AGTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTTCTGTGTCT 55 114637 

GTGAGTAGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTTCTGTGT 52 114638 

TAGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTTCTGTGTCTGTC 52 114643 

AGGAGATGAAAGCAGTGATGTGATCTTGTGGTGTCTGTTTCTGTGTCTGTC 51 114644 

TGATGTGATCTTGTGGTGTCTGTTTCTGTGTCTGTCGCCCCACTTGACTAT 51 114659 

ACGGGCTGGCATGGCATCTGGCATATAGTAGGTGCTTACCACATGTTTGTT 51 114757 

GTTGAATGAATGAATGGATGTTGGTGGTAACTACATGCAGCTGAGTTAAACTGAG 55 114805 

TTGAATGAATGAATGGATGTTGGTGGTAACTACATGCAGCTGAGTTAAACTGAGC 55 114806 

TGAATGAATGGATGTTGGTGGTAACTACATGCAGCTGAGTTAAACTGAGCC 51 114811 

AATGAATGGATGTTGGTGGTAACTACATGCAGCTGAGTTAAACTGAGCCCA 51 114813 

CGGGTCCCCCTTCTACACAGAGGCAGTCACTCCCCAGCTGCTGGGAGAGCT 51 114912 

CCTAGACCCCCTACCCCACGGGTCAGCACACCTCCAAAGACTGGTGAATAT 51 115011 

TACCCCACGGGTCAGCACACCTCCAAAGACTGGTGAATATGGAGTACAAAA 51 115022 

TGCTACTTGAGCTCCAGAACTTTCCCCAGGGATGACTGAGGCCTTTGTTGC 51 115111 

CAGAACTTTCCCCAGGGATGACTGAGGCCTTTGTTGCGACTGCATCTGCAT 51 115125 

CACTCCCACGCAGGTGCTGCCTCCAAGAGCACTCCCCAATAAACCTGCTCA 51 115211 

GGAACCTGACTTGTTACTCTTCTCAAGCCATAACCCTGTCATTCGTCCATTCATT 55 115282 

GAACCTGACTTGTTACTCTTCTCAAGCCATAACCCTGTCATTCGTCCATTCATTC 55 115283 
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TGACTTGTTACTCTTCTCAAGCCATAACCCTGTCATTCGTCCATTCATTCAGTAA 55 115288 

GACTTGTTACTCTTCTCAAGCCATAACCCTGTCATTCGTCCATTCATTCAGTAAA 55 115289 

TTACTCTTCTCAAGCCATAACCCTGTCATTCGTCCATTCATTCAGTAAATATGTA 55 115295 

CAACCCCAGACAGACCAGGACTGTTTGTGTAGGGATACTGGCCATCGAGTT 51 115391 

TTTGTGTAGGGATACTGGCCATCGAGTTTTTAGATTTCACCAAGACTGAAT 51 115414 

CCTGGCTGCTTCAGCTCCCTAGAGTGGCCCTTAGAAGGTGTGGACAGGTGT 51 115509 

TGGAGTCAGGCAGACCCAGGTTCGAATTCAGCTTAGTGCTTTTTTGCATTT 51 115598 

TCAGGCAGACCCAGGTTCGAATTCAGCTTAGTGCTTTTTTGCATTTCCCTA 51 115603 

AGGCAGACCCAGGTTCGAATTCAGCTTAGTGCTTTTTTGCATTTCCCTAGT 51 115605 

GCAGACCCAGGTTCGAATTCAGCTTAGTGCTTTTTTGCATTTCCCTAGTGACTAA 55 115607 

CAGACCCAGGTTCGAATTCAGCTTAGTGCTTTTTTGCATTTCCCTAGTGACTAAT 55 115608 

TTGAGCATCTTTTCATGTGTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTT 55 115667 

TGAGCATCTTTTCATGTGTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTG 55 115668 

ATCTTTTCATGTGTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCT 55 115673 

TCTTTTCATGTGTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTA 55 115674 

TCATGTGTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAG 55 115679 

CATGTGTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGG 55 115680 

GTTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATAC 55 115685 

TTCACTGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACC 55 115686 

TGGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGG 55 115691 

GGCTTTTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGC 55 115692 

TTGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGT 55 115697 

TGTATATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTA 55 115698 

ATGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCA 55 115703 

TGGTGTTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCAT 55 115704 

TTAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCATAAAGA 55 115709 

TAGTCCACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCATAAAGAA 55 115710 

CACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCATAAAGAAAAGAG 55 115715 

ACTTTTGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCATAAAGAAAAGAGG 55 115716 

TGTTGCTATAAAGGAATACCTGAGGCTAAGTAACTCATAAAGAAAAGAGGTTCGG 55 115721 

CCAAGGTGGGTAGATCACTTGAGGTCAGGAGTTCAAGACCAACCTGGCCAA 51 115816 

GCCAACATGGTAAAACCTCGTCTCTACTAAAAATACAAAAATTAGCTGGGTATGG 55 115862 

CCAACATGGTAAAACCTCGTCTCTACTAAAAATACAAAAATTAGCTGGGTATGGT 55 115863 

ATGGTAAAACCTCGTCTCTACTAAAAATACAAAAATTAGCTGGGTATGGTGGTGC 55 115868 

ACAGTGCACTACAGCCTGGGTGACAGAGCGAGACTCCCTCTCAGAAAGAAA 51 115965 

TACAGCCTGGGTGACAGAGCGAGACTCCCTCTCAGAAAGAAAGAAAAGAAA 51 115974 

CTTCGGGAGGCTAAGGTGGGAAGATTACTTGAGCTTAGGAATTCGAGACCA 51 116065 

GGCAACACAGCGAGACCTTGTCTCTATTATAAATAAAAACAAAAAGTTAGCTACC 55 116121 

AGTTAGCTACCAAAAATGAGGTGGCGTGCACCTGTAGTCCCAGCTACTTGG 51 116165 

ATCACTTGAGTCTGGGAGACTGAGGCTGCAGTGAGCTATGATCACACCATT 51 116233 

TCTAGCATGGGTGACAGAGTGAGACCCTGTCTCGAAAAATAAAAAAAAAAAGAAA 55 116288 

AAAAAAGAAAAGAGGTTTATTTGGCTCACAGTTCTGCAGGCTGTACAAGCATGGC 55 116333 

TATCTGTTCGGATTCTGGTGAGGCCTCAGGAAGCTTTTACTCTTGGTAGAA 51 116393 

AGAGAAGGGAGGAGGTGCTGGGTTCTTTTAAACAACTAGACCTCAGATGAA 51 116477 

AGAAGGGAGGAGGTGCTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATA 55 116479 

AAGGGAGGAGGTGCTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATAGA 55 116481 

AGGGAGGAGGTGCTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATA 52 116482 

GGAGGTGCTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATAGAGTGAGA 55 116487 

GAGGTGCTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATAGAGTGAGAC 55 116488 

GCTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATAGAGTGAGACCTCAT 55 116493 

CTGGGTTCTTTTAAACAACTAGACCTCAGATGAACTCATAGAGTGAGACCTCATT 55 116494 
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TTCTTTTAAACAACTAGACCTCAGATGAACTCATAGAGTGAGACCTCATTGCTGC 55 116499 

TCTTTTAAACAACTAGACCTCAGATGAACTCATAGAGTGAGACCTCATTGCTGCA 55 116500 

TAAACAACTAGACCTCAGATGAACTCATAGAGTGAGACCTCATTGCTGCAAGGAC 55 116505 

AAACAACTAGACCTCAGATGAACTCATAGAGTGAGACCTCATTGCTGCAAGGACA 55 116506 

ACTAGACCTCAGATGAACTCATAGAGTGAGACCTCATTGCTGCAAGGACAG 51 116511 

ACTAGGCCCAACCTCCAACACTGGAATGATGTCACATTTCAACATGAGATT 51 116610 

ATGAGATTTGGAGGAAAAAAAACATCCGAACCATACCATATACCTTCTTTGGAGA 55 116653 

TGAGATTTGGAGGAAAAAAAACATCCGAACCATACCATATACCTTCTTTGGAGAA 55 116654 

TTTGGAGGAAAAAAAACATCCGAACCATACCATATACCTTCTTTGGAGAAATGTC 55 116659 

TTTATTTTTTATTTTTTTATTTTTTTTCCAAGGCAGAAGAATTTTTCTTAG 51 116756 

TTTATTTTTTTTCCAAGGCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCC 60 116771 

TTTTTTTTCCAAGGCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATG 60 116775 

TTTTTTTCCAAGGCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCC 55 116776 

TTCCAAGGCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGT 55 116781 

TCCAAGGCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTC 55 116782 

GGCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCT 55 116787 

GCAGAAGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTC 55 116788 

AGAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCT 55 116793 

GAATTTTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCTA 55 116794 

TTTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCTACACAG 55 116799 

TTCTTAGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCTACACAGA 55 116800 

AGTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCTACACAGACACGG 55 116805 

GTACAGAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCTACACAGACACGG 54 116806 

GAACAAAATGAAAAGTCTCCCATGTCTACCTCTTTCTACACAGACACGGCA 51 116811 

ATTCCACAAAACTGCCATTGTCATCATGGCCCGTTCTCAATGAGCTGTTGG 51 116906 

ACAAAACTGCCATTGTCATCATGGCCCGTTCTCAATGAGCTGTTGGGTACA 51 116911 

CAGTAGGGGCGGCCGGGCAGAGGCGCCCCTCACCTCCCGGACGGGGCAGCT 51 117007 

AGGGGCGGCCGGGCAGAGGCGCCCCTCACCTCCCGGACGGGGCAGCTGGCC 51 117011 

GCCGGGCGGGGGGGCTGACCCCCCACACCTCCCTCCCGGACGGGGCGGCTG 51 117107 

TGACCCCCCACACCTCCCTCCCGGACGGGGCGGCTGGCCGGGCGGGGGGCT 51 117122 

CTGACCCCCCCACCTCCCTCCCGGACGGGGCGGCTGGCCGGGCGGGGGGCT 51 117220 

GGGGGCTGACCCCCCCACCTCCCTCCCGGTCGGGGCGGCCGGCCAGGCAGA 51 117313 

ACATCCCGGATGGGGCGACAGGGCAGAGGTGCTCCCTGCATCTCAGACGAT 51 117411 

ACTTCCTAGATGGGATGGCGGCCGGGAAGAGGGGCTCCTCTCTTCCTAGAT 51 117487 

CTCCTCTCTTCCTAGATAGGATGGCGGCTGGGCAGAGACGCTCCTCACTTT 51 117521 

TCACATCCCAGACGATGGGCGGCCAGGCAGAGACGCTCCTCACTTCCCAGA 51 117602 

AATCTCGGCACTTTGGGAGGCCAAGGCAGGCTGCTGGGAGGTGGATGTTGT 51 117679 

ATGTTGTAGCGAGCCGAGATCACGCCACTGCACTCCAGCCTGGGCACCATT 51 117723 

TGAGTGGAGGAGACTCCGTCTGCAATCCCGGCACCTCGGGAGGCCGAGGCT 51 117780 

CCGGCCAACACGGCGAAAACCCGTCTCCACCCAAAAAATACGAAAACCAGT 51 117866 

AAAACCCGTCTCCACCCAAAAAATACGAAAACCAGTCAGGCGTGGCGGCGT 51 117881 

AGGAGAATCAGGCAGGGAGGTTGCAGTGAGCAGAGATGGCAGCAGTACAGT 51 117967 

TTGCAGTGAGCAGAGATGGCAGCAGTACAGTCCAGCTTCGGCTCGGCATCA 51 117987 

GAGAGGGAGAGGGCTGCTCATTTTTAAATTGGGTTTTTTTGTTGTTGTTGA 51 118085 

TTTATATATTCTAGATACTAGACCCTCATCAGATATATGACTAGCAAATATTTTTTCCCA 60 118149 

TTATATATTCTAGATACTAGACCCTCATCAGATATATGACTAGCAAATATTTTTTCCCAT 60 118150 

TATTCTAGATACTAGACCCTCATCAGATATATGACTAGCAAATATTTTTTCCCAT 55 118155 

ATTCTAGATACTAGACCCTCATCAGATATATGACTAGCAAATATTTTTTCCCATT 55 118156 

AGATACTAGACCCTCATCAGATATATGACTAGCAAATATTTTTTCCCATTCTGTG 55 118161 

TTTTTCCCATTCTGTGAATTGTCTTCACTTTTTGGATAATGTCCTTTGATGCACA 55 118200 

ATTTTTTTCTTTTATTGCTTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCA 55 118285 
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TTTTTTTCTTTTATTGCTTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAA 55 118286 

TTCTTTTATTGCTTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCA 55 118291 

TCTTTTATTGCTTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAA 55 118292 

TATTGCTTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTG 55 118297 

ATTGCTTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGT 55 118298 

TTGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACA 55 118303 

TGTGCTTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACAT 55 118304 

TTTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACATTTACC 55 118309 

TTTGCTGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACATTTACCC 55 118310 

TGTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTG 55 118315 

GTCATCTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGT 55 118316 

CTCTAAAGATCCATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCT 55 118321 

TCTAAAGATCCATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTT 55 118322 

AGATCCATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACG 55 118327 

GATCCATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGA 55 118328 

ATCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTT 55 118333 

TCACCAAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTTA 55 118334 

AAACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTTACAGTT 55 118339 

AACCCAAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTTACAGTTT 55 118340 

AAGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTTACAGTTTTAGCT 55 118345 

AGGTTGTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTTACAGTTTTAGCTC 55 118346 

GTGAACATTTACCCTTCTGTTTTCTTTTACGAGTTTTACAGTTTTAGCTCTTATA 55 118351 

GCCTTTGGTCCATTCTATACATAGACAGAGAGGTTGAACTTTCTTCTTTTTCTTA 55 118411 

CCTTTGGTCCATTCTATACATAGACAGAGAGGTTGAACTTTCTTCTTTTTCTTAT 55 118412 

GGTCCATTCTATACATAGACAGAGAGGTTGAACTTTCTTCTTTTTCTTATTGTTC 55 118417 

CTTGTTGGCCCTTGTTGAAAAGCCACTGGGGGCCGGGTGCAATGGCTCATG 51 118512 

GCAGATCACCTGAGGTCCAAAGTTCGAGACCAGCCTAGCCAACACAGTGAA 51 118597 

ACCAGCCTAGCCAACACAGTGAAACCCCAACTCTACTAAAAGTACAAAGAT 51 118625 

GAGGTGGGCGGATCACCTGAGGTCGGGAGTTCGAGACCAGCCTGACCAACA 51 118724 

ACCAGCCTGACCAACATGGAGAAACCCCGTCTCTACCAAAAATACAAAATT 51 118759 

ATGCCTGTAATCCCAGCTACTAGGGAGGCTGAGGCAGGAGAATCGCTTGAA 51 118828 

AGCCTGGGCAACAAGAGTGAAACTCCATCTCAAAAAAACAAAACAAAACAA 51 118927 

GAGTGAAACTCCATCTCAAAAAAACAAAACAAAACAAAACAAAAAACCAAAGATTAGCTG 60 118941 

TAATCAGGAAGCTGAGGCGGGAAAATCACTTGAACCTGGGAGGCGGAGGTT 51 119031 

CCTGGGTGACAGAACAAGACTTTGTCTTGGAAAAAAAGAAAAGGAATAGATGTAT 55 119115 

GATGTATGGGTTTATTTTTGGACACTCATTCTGTCCTCTGGATCTATATATGTCT 55 119163 

ATGTATGGGTTTATTTTTGGACACTCATTCTGTCCTCTGGATCTATATATGTCTG 55 119164 

TGGGTTTATTTTTGGACACTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTC 55 119169 

GGGTTTATTTTTGGACACTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCA 55 119170 

TATTTTTGGACACTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCA 55 119175 

ATTTTTGGACACTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAG 55 119176 

TGGACACTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAGTACCA 55 119181 

GGACACTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAGTACCAC 55 119182 

CTCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAGTACCACACAGA 55 119187 

TCATTCTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAGTACCACACAGAT 55 119188 

CTGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAGTACCACACAGATTTCAT 55 119193 

TGTCCTCTGGATCTATATATGTCTGTTCTCATGTCAGTACCACACAGATTTCATT 55 119194 

TCTGGATCTATATATGTCTGTTCTCATGTCAGTACCACACAGATTTCATTATTGT 55 119199 

CTGGATCTATATATGTCTGTTCTCATGTCAGTACCACACAGATTTCATTATTGTA 55 119200 

TCTATATATGTCTGTTCTCATGTCAGTACCACACAGATTTCATTATTGTAGGCTT 55 119205 

CTATATATGTCTGTTCTCATGTCAGTACCACACAGATTTCATTATTGTAGGCTTA 55 119206 
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TATGTCTGTTCTCATGTCAGTACCACACAGATTTCATTATTGTAGGCTTAGTGCC 55 119211 

ATGTCTGTTCTCATGTCAGTACCACACAGATTTCATTATTGTAGGCTTAGTGCCT 55 119212 

TGTTCTCATGTCAGTACCACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTG 55 119217 

GTTCTCATGTCAGTACCACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGA 55 119218 

CATGTCAGTACCACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGAGCCTC 55 119223 

ATGTCAGTACCACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGAGCCTCA 55 119224 

AGTACCACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGAGCCTCAGTTTT 55 119229 

GTACCACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGAGCCTCAGTTTTT 55 119230 

ACACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGAGCCTCAGTTTTTTTTCT 55 119235 

CACAGATTTCATTATTGTAGGCTTAGTGCCTTTTTGAGCCTCAGTTTTTTTTCTC 55 119236 

GGTTTGTGGATGAAATGAGCTGGAATACATCATAGCAGCTAGCAGCATGCTT 52 119330 

GTTTGTGGATGAAATGAGCTGGAATACATCATAGCAGCTAGCAGCATGCTTG 52 119331 

GCCTGTAGTTGTAGTGGAAGCATTACTGTTATTATCATATCCAAGATGTAGATTG 55 119383 

CCTGTAGTTGTAGTGGAAGCATTACTGTTATTATCATATCCAAGATGTAGATTGT 55 119384 

AGTTGTAGTGGAAGCATTACTGTTATTATCATATCCAAGATGTAGATTGTGCTTA 55 119389 

GTTGTAGTGGAAGCATTACTGTTATTATCATATCCAAGATGTAGATTGTGCTTAA 55 119390 

AGTGGAAGCATTACTGTTATTATCATATCCAAGATGTAGATTGTGCTTAAAGACT 55 119395 

GTGGAAGCATTACTGTTATTATCATATCCAAGATGTAGATTGTGCTTAAAGACTC 55 119396 

AGCATTACTGTTATTATCATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAA 55 119401 

GCATTACTGTTATTATCATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAG 55 119402 

ACTGTTATTATCATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGC 55 119407 

CTGTTATTATCATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCT 55 119408 

ATTATCATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAA 55 119413 

TTATCATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAAT 55 119414 

ATATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTA 55 119419 

TATCCAAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTAT 55 119420 

AAGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTC 55 119425 

AGATGTAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCA 55 119426 

TAGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTA 55 119431 

AGATTGTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAG 55 119432 

GTGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTT 55 119437 

TGCTTAAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTA 55 119438 

AAAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACA 55 119443 

AAGACTCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAA 55 119444 

TCCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATAC 55 119449 

CCTCAAGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACC 55 119450 

AGAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGA 55 119455 

GAGAGCTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGAC 55 119456 

CTGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGA 55 119461 

TGGAAATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAA 55 119462 

ATGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAAACCTA 55 119467 

TGTGTATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAAACCTAC 55 119468 

ATCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAAACCTACAACAG 55 119473 

TCAGTCAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAAACCTACAACAGA 55 119474 

CAGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAAACCTACAACAGAAATGT 55 119479 

AGTTTAGGCTTTAAAACAAAATACCATAGACTAGGAAACCTACAACAGAAATGTA 55 119480 

AGGCTTTAAAACAAAATACCATAGACTAGGAAACCTACAACAGAAATGTATTGCT 55 119485 

TAAAACAAAATACCATAGACTAGGAAACCTACAACAGAAATGTATTGCTCATAATTTCTT 60 119491 

AAAACAAAATACCATAGACTAGGAAACCTACAACAGAAATGTATTGCTCATAATTTCTTT 60 119492 

AAAATACCATAGACTAGGAAACCTACAACAGAAATGTATTGCTCATAATTTCTTTTTCAG 60 119497 

ATACCATAGACTAGGAAACCTACAACAGAAATGTATTGCTCATAATTTCTTTTTC 55 119500 
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TACCATAGACTAGGAAACCTACAACAGAAATGTATTGCTCATAATTTCTTTTTCA 55 119501 

TAGACTAGGAAACCTACAACAGAAATGTATTGCTCATAATTTCTTTTTCAGATGG 55 119506 

TCACGGCTCACTGCAGCCTCCACCTCCTGGGCTCATGTGATGCTCCCACCT 51 119601 

GCTGCTCATAGTTCTGGAGGTGGGAAGTCCAAGATCAAGGCACTGGGAGAT 51 119699 

ATCAAGGCACTGGGAGATTCAGTGTCTGGTGAGGACTCATATTCTAGCTTA 51 119732 

ACTGGGAGATTCAGTGTCTGGTGAGGACTCATATTCTAGCTTACTGTGTCTT 52 119740 

CTGGGAGATTCAGTGTCTGGTGAGGACTCATATTCTAGCTTACTGTGTCTT 51 119741 

AGATTCAGTGTCTGGTGAGGACTCATATTCTAGCTTACTGTGTCTTCACAAGGTG 55 119746 

GATTCAGTGTCTGGTGAGGACTCATATTCTAGCTTACTGTGTCTTCACAAGGT 53 119747 

AGTGTCTGGTGAGGACTCATATTCTAGCTTACTGTGTCTTCACAAGGTGGAA 52 119752 

GTGTCTGGTGAGGACTCATATTCTAGCTTACTGTGTCTTCACAAGGTGGAA 51 119753 

TTCTTAAAAGGACACTAATCCCATTCATGAGGGCTCCATCCTTATTCATGA 51 119830 

TCCATCCTTATTCATGAGACCTAACCACCTCCCAAAAGACCTACCTCCTAA 51 119864 

CATCCTTATTCATGAGACCTAACCACCTCCCAAAAGACCTACCTCCTAACACTTT 55 119866 

ATCCTTATTCATGAGACCTAACCACCTCCCAAAAGACCTACCTCCTAACACTTTC 55 119867 

TATTCATGAGACCTAACCACCTCCCAAAAGACCTACCTCCTAACACTTTCACGTT 55 119872 

ATTCATGAGACCTAACCACCTCCCAAAAGACCTACCTCCTAACACTTTCAC 51 119873 

CTAACCACCTCCCAAAAGACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTT 55 119884 

TAACCACCTCCCAAAAGACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTTT 55 119885 

ACCTCCCAAAAGACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTTTCTTTT 55 119890 

CCTCCCAAAAGACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTTTCTTTTT 55 119891 

CAAAAGACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTTTCTTTTTCTTTC 55 119896 

AAAAGACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTTTCTTTTTCTTTCC 55 119897 

ACCTACCTCCTAACACTTTCACGTTGGGAATTAAGTTTCTTTTTCTTTCCTTTTT 55 119902 

AGAGTCTTCCTCTCGTCGCCCAGGCTGGAGTGCAGTGGCACATTCTTGGCT 51 119998 

AGTGCAGTGGCACATTCTTGGCTTGCTGCAGTCTCCGCCTCCCAAATTCAA 51 120026 

TGGGATTACAGGCACCCACAACCACGCCCAGCTAATTTTTGTATTTTTAGT 51 120108 

CAACCACGCCCAGCTAATTTTTGTATTTTTAGTAGAGATGGGGTTTCACCA 51 120126 

AAGCAACCTGCCCACCTCGGCCTCCCAAAGTGCTGGGATTACAGGCGTAAA 51 120210 

GCGTAAACCACCACATCCAGAGTATTCTAGTTTTTTGAGACTATACAATAAATTA 55 120254 

CGTAAACCACCACATCCAGAGTATTCTAGTTTTTTGAGACTATACAATAAATTAT 55 120255 

ACCACCACATCCAGAGTATTCTAGTTTTTTGAGACTATACAATAAATTATAGTTAACCAC 60 120260 

CCACCACATCCAGAGTATTCTAGTTTTTTGAGACTATACAATAAATTATAGTTAACCACA 60 120261 

ACATCCAGAGTATTCTAGTTTTTTGAGACTATACAATAAATTATAGTTAACCACATACAG 60 120266 

CATCCAGAGTATTCTAGTTTTTTGAGACTATACAATAAATTATAGTTAACCACATACAGT 60 120267 

AGAGTATTCTAGTTTTTTGAGACTATACAATAAATTATAGTTAACCACATACAGTGGAAC 60 120272 

GAGTATTCTAGTTTTTTGAGACTATACAATAAATTATAGTTAACCACATACAGTGGAACA 60 120273 

TTTTTGAGACTATACAATAAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGG 60 120285 

TTTTGAGACTATACAATAAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGA 60 120286 

AGACTATACAATAAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGAGGAGA 60 120291 

GACTATACAATAAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGAG 55 120292 

TACAATAAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGAGGAGAG 55 120297 

ACAATAAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGAGGAGAGG 55 120298 

AAATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGAGGAGAGGG 51 120303 

AATTATAGTTAACCACATACAGTGGAACATATGAATTTGGGAGGAGAGGGC 51 120304 

CACTACTGGTGCAGAGGGCTAGAGAGTGTCAGTCATCAGGCACTGAGGTGT 51 120403 

GCTAGAGAGTGTCAGTCATCAGGCACTGAGGTGTGACTTTACCCTATTCTA 51 120420 

TGAAGTGGAGAAAAAGGGGCACCAGAGGCCAAGATGCATCGACTTTCACAT 51 120505 

ATCGACTTTCACATGACCTGGTGATACTCTGTGAGTGAGAGAGCAGAAGTTT 52 120542 

TCGACTTTCACATGACCTGGTGATACTCTGTGAGTGAGAGAGCAGAAGTTT 51 120543 

TTTCACATGACCTGGTGATACTCTGTGAGTGAGAGAGCAGAAGTTTGCTTGT 52 120548 
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TTCACATGACCTGGTGATACTCTGTGAGTGAGAGAGCAGAAGTTTGCTTGT 51 120549 

ATGACCTGGTGATACTCTGTGAGTGAGAGAGCAGAAGTTTGCTTGTCACTG 51 120554 

AGACATTCCAATGCAGGAAGGCTGTGCTGCAGCCCTGGAACCTACAGTTGT 51 120651 

CCCAGATGTTGTGTTCTTGAAAGAACTGTGCAGTGAACATCAATCACCCAC 51 120703 

CCAGATGTTGTGTTCTTGAAAGAACTGTGCAGTGAACATCAATCACCCACCAT 53 120704 

TGTTGTGTTCTTGAAAGAACTGTGCAGTGAACATCAATCACCCACCATGCG 51 120709 

GGATTCCACAATGAACAGTTGACTCTAGTTGCCTTATCTCAGCTCTAGCCA 51 120759 

GATTCCACAATGAACAGTTGACTCTAGTTGCCTTATCTCAGCTCTAGCCAC 51 120760 

AATGAACAGTTGACTCTAGTTGCCTTATCTCAGCTCTAGCCACCTGTCCTT 51 120768 

TGTCCTTCCCTCTATCCACCCATCCATCCACCTTATTTCTTATCTTTTTTTTTTT 55 120812 

TTTGAGATGGAGTCTCACTCTGTCGCCCAGGCTGGAGTGCAGTGGCGCCGT 51 120868 

CCATTCTCCTGCCTCAGCCTCCAGAGTAGCTGGGACTACAGGTGCTCGTCA 51 120955 

GCCTGGCTAATTTTTTGTATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCA 55 121010 

CCTGGCTAATTTTTTGTATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAG 55 121011 

CTAATTTTTTGTATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGG 55 121016 

TAATTTTTTGTATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGT 55 121017 

TTTTGTATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCAA 55 121022 

TTTGTATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCAAT 55 121023 

ATTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCAATCTCCT 55 121028 

TTTTTTAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCAATCTC 52 121029 

TAGTAGAGACAGGGTTTCACCGTGTTAGCCAGGATGGTCTCAATCTCCTGA 51 121034 

GTGAGCCACCACGCCCAGCCATCCACCTTATTTCTTGTTGCATTTCAAAGT 51 121133 

CCCAGCCATCCACCTTATTTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTA 55 121146 

CCAGCCATCCACCTTATTTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAA 55 121147 

CATCCACCTTATTTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAG 55 121152 

ATCCACCTTATTTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGA 55 121153 

CCTTATTTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGAGACAT 55 121158 

CTTATTTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGAGACATC 55 121159 

TTCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGAGACATCCATCC 55 121164 

TCTTGTTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGAGACATCCATCCA 55 121165 

TTGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGAGACATCCATCCACTGCC 55 121170 

TGCATTTCAAAGTAAGTTGCATCCAAAGTAAGTAAGAGACATCCATCCACTGCC 54 121171 

CCCTTTGCATACTTTGGCAGGCATTTCATTAAATACAGTTCAAAATTTGTGTGCG 55 121224 

CCTTTGCATACTTTGGCAGGCATTTCATTAAATACAGTTCAAAATTTGTGTGCGT 55 121225 

GCATACTTTGGCAGGCATTTCATTAAATACAGTTCAAAATTTGTGTGCGTGTATG 55 121230 

CATACTTTGGCAGGCATTTCATTAAATACAGTTCAAAATTTGTGTGCGTGTATGT 55 121231 

AGAGTATTCTTCCACGGTGCCAATCCAGGATAGTGGGTAAGACGTTATGTTAAGA 55 121329 

GAGTATTCTTCCACGGTGCCAATCCAGGATAGTGGGTAAGACGTTATGTTAAGAA 55 121330 

TTCTTCCACGGTGCCAATCCAGGATAGTGGGTAAGACGTTATGTTAAGAAC 51 121335 

GTGCCAATCCAGGATAGTGGGTAAGACGTTATGTTAAGAACCACCATCCTGATTA 55 121345 

TGCCAATCCAGGATAGTGGGTAAGACGTTATGTTAAGAACCACCATCCTGATTAC 55 121346 

ATCCAGGATAGTGGGTAAGACGTTATGTTAAGAACCACCATCCTGATTACTGAGA 55 121351 

TCCAGGATAGTGGGTAAGACGTTATGTTAAGAACCACCATCCTGATTACTGAGAC 55 121352 

GATAGTGGGTAAGACGTTATGTTAAGAACCACCATCCTGATTACTGAGACACCTA 55 121357 

ATAGTGGGTAAGACGTTATGTTAAGAACCACCATCCTGATTACTGAGACACCTAA 55 121358 

GGGTAAGACGTTATGTTAAGAACCACCATCCTGATTACTGAGACACCTAAGAGGA 55 121363 

GGTAAGACGTTATGTTAAGAACCACCATCCTGATTACTGAGACACCTAAGAGGAA 55 121364 

GACGTTATGTTAAGAACCACCATCCTGATTACTGAGACACCTAAGAGGAACCCTT 55 121369 

ACGTTATGTTAAGAACCACCATCCTGATTACTGAGACACCTAAGAGGAACCCTTT 55 121370 

ATGTTAAGAACCACCATCCTGATTACTGAGACACCTAAGAGGAACCCTTTATAAG 55 121375 

TGTTAAGAACCACCATCCTGATTACTGAGACACCTAAGAGGAACCCTTTATAAGG 55 121376 
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AGAACCACCATCCTGATTACTGAGACACCTAAGAGGAACCCTTTATAAGGGTT 53 121381 

GAACCACCATCCTGATTACTGAGACACCTAAGAGGAACCCTTTATAAGGGTT 52 121382 

ACCATCCTGATTACTGAGACACCTAAGAGGAACCCTTTATAAGGGTTCCCA 51 121387 

CCATCCTGATTACTGAGACACCTAAGAGGAACCCTTTATAAGGGTTCCCAG 51 121388 

GGTAGGTCACATCACCTGTCCAAGCCTCAATGTCCTCATCTCTAAATTGGG 51 121487 

GGCTTAAGAAAAGTATCTACTTCTTAGGGTTGTCATGAGGAATAACTGAGTCTCT 55 121536 

GCTTAAGAAAAGTATCTACTTCTTAGGGTTGTCATGAGGAATAACTGAGTCTCTG 55 121537 

AGAAAAGTATCTACTTCTTAGGGTTGTCATGAGGAATAACTGAGTCTCTGCACAT 55 121542 

GAAAAGTATCTACTTCTTAGGGTTGTCATGAGGAATAACTGAGTCTCTGCACATG 55 121543 

GTATCTACTTCTTAGGGTTGTCATGAGGAATAACTGAGTCTCTGCACATGAAGTG 55 121548 

TATCTACTTCTTAGGGTTGTCATGAGGAATAACTGAGTCTCTGCACATGAAGTGA 55 121549 

GGCTCAGCTAATAACAGCTTTTGCTATTTTGAAGATGTCACTGTATGGATACCCT 55 121631 

GCTCAGCTAATAACAGCTTTTGCTATTTTGAAGATGTCACTGTATGGATACCCTT 55 121632 

GCTAATAACAGCTTTTGCTATTTTGAAGATGTCACTGTATGGATACCCTTCCAGA 55 121637 

CTAATAACAGCTTTTGCTATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAA 55 121638 

AACAGCTTTTGCTATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAACAACC 55 121643 

ACAGCTTTTGCTATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAACAACCC 55 121644 

TTTTGCTATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAACAACCCATTTT 55 121649 

TTTGCTATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAACAACCCATTTTA 55 121650 

TATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAACAACCCATTTTATTTTA 55 121655 

ATTTTGAAGATGTCACTGTATGGATACCCTTCCAGAACAACCCATTTTATTTTAT 55 121656 

GAAGATGTCACTGTATGGATACCCTTCCAGAACAACCCATTTTATTTTATTTTAT 55 121661 

CAGGCTGGAGTGCAGTGGCATGATCTCAGCTCACTGCAACCTCTGCCTCTT 51 121756 

AAGTAGCTGGAATTACAGGCACGTGCCATCATGCCCAGCTAATCTTTATAT 51 121839 

ACGTGCCATCATGCCCAGCTAATCTTTATATTTTTACCGGAGACAGGGTTT 51 121859 

TCTGGCCTCAGATGATCCACCCACCTTGGCCTCCTAAAGTGCTGGGATTAC 51 121939 

CCCTTTTCTTAGTGTAGTAGGGTTGTTTCTGGAAACCAGAAGCATTTTTGGC 52 122023 

CCTTTTCTTAGTGTAGTAGGGTTGTTTCTGGAAACCAGAAGCATTTTTGGC 51 122024 

TCTTAGTGTAGTAGGGTTGTTTCTGGAAACCAGAAGCATTTTTGGCCTGAT 51 122029 

TACAATTCCTCTCACCTTACCTTTGTCCTCACTGGTGCAGGTGGCAGGAAA 51 122127 

CAATTCCTCTCACCTTACCTTTGTCCTCACTGGTGCAGGTGGCAGGAAACC 51 122129 

CTGGCACAGGGGGTTGCTTCAGGCCTGAGTGTGAGGGTGATGGATTGTGGT 51 122228 

CAACATGTGTCAACAGACCCCACTTGTCTGCTCATGACTGTAATTTAAAAT 51 122321 

CCCACTTGTCTGCTCATGACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAG 55 122339 

CCACTTGTCTGCTCATGACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGC 55 122340 

TGTCTGCTCATGACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGCTGGTG 55 122345 

GTCTGCTCATGACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGCTGGTGG 55 122346 

CTCATGACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGCTGGTGGAACAC 55 122351 

TCATGACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGCTGGTGGAACACT 55 122352 

ACTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGCTGGTGGAACACTACAGC 55 122357 

CTGTAATTTAAAATGCTGATTTTGCAACTCTTGGAGCTGGTGGAACACTACAGCC 55 122358 

CCTTGGCTATTTTGCAGGAGATTTAAGGACCTGCACGTTAGTGAACATGCA 51 122413 

CTTGGCTATTTTGCAGGAGATTTAAGGACCTGCACGTTAGTGAACATGCAG 51 122414 

CTATTTTGCAGGAGATTTAAGGACCTGCACGTTAGTGAACATGCAGGCTGC 51 122419 

ATTGGAAGCCCACGGGCCAGAGTCAGTCCATGGATGACTTTCTGGGGCACA 51 122514 

GGCACATGGTTTGTTTTTGTTCCTTTGTTTCAGAATTGAATTGTTTGCCAGCATT 55 122559 

TTTTTTTTAAACATGGAAATTATACATGAAAATGTCTTGAGCTGGGCGCGG 51 122614 

GTGGATCATCTGAGGTAGGGAGTTCGAGACTAGCCTGGCCAACATGGTGAA 51 122708 

TAGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACACAAAATT 51 122738 

CACCTGTAATCCCAGCTACTTGTAAGGCTGAGGCAGGAGAATCACTTAAAC 51 122808 

TACAGCCTGGGCAACAGAGTTAGACTCCATCTAAAACAAAACAAAAACAAA 51 122903 
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GCAACAGAGTTAGACTCCATCTAAAACAAAACAAAAACAAACGAAAAAAAGAAAATGTCT 60 122913 

ACAGTCCTGCACGACAACCACCGGCTGAGTGTGATGGACCCCTGTTGCCGG 51 123003 

TTACCTGTCTGTCTGCTGCTGACAACTTAGTTTGAGAACCCAGGCTTTACT 51 123091 

TGTCTGTCTGCTGCTGACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATA 55 123096 

TCTGTCTGCTGCTGACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGA 55 123098 

CTGTCTGCTGCTGACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATA 52 123099 

TGCTGCTGACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGACACAGA 55 123104 

GCTGCTGACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGACACA 52 123105 

TGACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGACACAGACACAAC 55 123110 

GACAACTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGACACAGACACAACT 55 123111 

CTTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGACACAGACACAACTATTTA 55 123116 

TTAGTTTGAGAACCCAGGCTTTACTGGTAAGATAGACACAGACACAACTATTTAT 55 123117 

TTGAGAACCCAGGCTTTACTGGTAAGATAGACACAGACACAACTATTTATGGCTC 55 123122 

TGAGAACCCAGGCTTTACTGGTAAGATAGACACAGACACAACTATTTATGGCTCA 55 123123 

ACCCAGGCTTTACTGGTAAGATAGACACAGACACAACTATTTATGGCTCAAAACA 55 123128 

CCCAGGCTTTACTGGTAAGATAGACACAGACACAACTATTTATGGCTCAAAACAG 55 123129 

GCTTTACTGGTAAGATAGACACAGACACAACTATTTATGGCTCAAAACAGAGGG 54 123134 

CTTTACTGGTAAGATAGACACAGACACAACTATTTATGGCTCAAAACAGAGGG 53 123135 

GGCAGTGAGTATTGTAGCTTAGGACAGTGGTTCTCCATAGAGGTGATTTAGTA 53 123186 

GCAGTGAGTATTGTAGCTTAGGACAGTGGTTCTCCATAGAGGTGATTTAGTAC 53 123187 

GAGTATTGTAGCTTAGGACAGTGGTTCTCCATAGAGGTGATTTAGTACCCTAG 53 123192 

AGTATTGTAGCTTAGGACAGTGGTTCTCCATAGAGGTGATTTAGTACCCTAGG 53 123193 

GGGACAGTGGCAATGTCTGAAGACATATTTTGGTTGTTGCAACTTGAGGAG 51 123245 

GGACAGTGGCAATGTCTGAAGACATATTTTGGTTGTTGCAACTTGAGGAGG 51 123246 

TGGCAATGTCTGAAGACATATTTTGGTTGTTGCAACTTGAGGAGGGTGCCAT 52 123252 

GGCAATGTCTGAAGACATATTTTGGTTGTTGCAACTTGAGGAGGGTGCCAT 51 123253 

TGTCTGAAGACATATTTTGGTTGTTGCAACTTGAGGAGGGTGCCATGGCAT 51 123258 

TCTGAAGACATATTTTGGTTGTTGCAACTTGAGGAGGGTGCCATGGCATCT 51 123260 

CTGAAGACATATTTTGGTTGTTGCAACTTGAGGAGGGTGCCATGGCATCTC 51 123261 

AGCCCCCACGACAAAGATTATCCAGCCCCAGTGTCAGTAGGGCTGAGGTTG 51 123360 

AAACTGTGGATTAGGGGCACCACCAAACTGGTCTGGAAGGAAGAGGTTAAT 51 123413 

AACAAAGGCTCTGTGAAGAGAAGAGGTCTTGCTGCTGAGCAGGCACTTGAT 51 123480 

ATGTCAGGCAGAGAACAAACAACACAAGCAAAGGTCTAGAGGCACCTTTGAT 52 123572 

TGGGTGAGAGTGTGAACAGTGAGATGGAGCCTGTAGTTCAAGATACATGAAGTTT 55 123633 

GGTGAGAGTGTGAACAGTGAGATGGAGCCTGTAGTTCAAGATACATGAAGTTT 53 123635 

GTGAGAGTGTGAACAGTGAGATGGAGCCTGTAGTTCAAGATACATGAAGTTTG 53 123636 

CCATGTGGCTTCAGGCTTGTCATTGGCTTGAACCTCAGTTTCATCATCTGTAAAA 55 123735 

CTTCAGGCTTGTCATTGGCTTGAACCTCAGTTTCATCATCTGTAAAATGGG 51 123743 

AGTCCTCCATTTCTACTCTGTGTCCCAGCCATCCTTAACTACTGGCAGTTT 51 123836 

CATTTCTACTCTGTGTCCCAGCCATCCTTAACTACTGGCAGTTTGCTACAT 51 123843 

ATTTCTACTCTGTGTCCCAGCCATCCTTAACTACTGGCAGTTTGCTACATG 51 123844 

TGCCTGGAATGCTCACATGCCAGATGTGTGGATTACACCATCAAGGTGTTATAAA 55 123943 

CCTGGAATGCTCACATGCCAGATGTGTGGATTACACCATCAAGGTGTTATAAA 53 123945 

CTGGAATGCTCACATGCCAGATGTGTGGATTACACCATCAAGGTGTTATAAAC 53 123946 

CGGTGCTGACATGCTAAGACTTGTGTTTTGAAAAGATCACTCTGCCAGCAA 51 124000 

GGTGCTGACATGCTAAGACTTGTGTTTTGAAAAGATCACTCTGCCAGCAACAT 53 124001 

TGACATGCTAAGACTTGTGTTTTGAAAAGATCACTCTGCCAGCAACATGGTGTTG 55 124006 

GACATGCTAAGACTTGTGTTTTGAAAAGATCACTCTGCCAGCAACATGGTGTTGG 55 124007 

GCTAAGACTTGTGTTTTGAAAAGATCACTCTGCCAGCAACATGGTGTTGGG 51 124012 

TAAGACTTGTGTTTTGAAAAGATCACTCTGCCAGCAACATGGTGTTGGGCT 51 124014 

ATTCCCAGGCTCATACAAGAAGCCTGGGGGCTTCTCCCTTCACGCTAACTC 51 124112 
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TTCTCCCTTCACGCTAACTCCCTTCTCCGTCACTTCTCTGTCCTTAAGGTA 51 124143 

TTGGATTCTCTCTTGGTTAATGTTCCTGCTCCTTTCTCAGCCTAGGAGCCT 51 124236 

TTGGTTAATGTTCCTGCTCCTTTCTCAGCCTAGGAGCCTGGTTACTTCATA 51 124248 

TAGGAGCCTGGTTACTTCATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTT 52 124278 

AGGAGCCTGGTTACTTCATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTT 51 124279 

CCTGGTTACTTCATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACA 52 124284 

CTGGTTACTTCATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAA 60 124285 

TACTTCATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAA 55 124290 

ACTTCATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAA 55 124291 

ATAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACT 55 124296 

TAGGTCAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTG 55 124297 

CAGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAA 55 124302 

AGGGTTGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAAG 55 124303 

TGAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAAGACTGG 55 124308 

GAGGTGTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAAGACTGGG 55 124309 

GTTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAAGACTGGGTAATT 55 124314 

TTGTATTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAAGACTGGGTAATTT 55 124315 

TTAGTCTGTTCTCACACTGCTATAAAGAACTGTCCAAGACTGGGTAATTTATAAA 55 124320 

GCCTCAGGAAACTTACAATCATGGCAGAAAGGGAAGCAAACGTCCTTCTTTATGT 55 124416 

CCTCAGGAAACTTACAATCATGGCAGAAAGGGAAGCAAACGTCCTTCTTTATGTG 55 124417 

GGAAACTTACAATCATGGCAGAAAGGGAAGCAAACGTCCTTCTTTATGTGGCA 53 124422 

GAAACTTACAATCATGGCAGAAAGGGAAGCAAACGTCCTTCTTTATGTGGCAGCA 55 124423 

TTACAATCATGGCAGAAAGGGAAGCAAACGTCCTTCTTTATGTGGCAGCAG 51 124428 

GGGAAAAGCACCTTATAAAACCATCAGATCTTGTGAGAACTCACTCACTATCACG 55 124502 

GGAAAAGCACCTTATAAAACCATCAGATCTTGTGAGAACTCACTCACTATCACGA 55 124503 

AGCACCTTATAAAACCATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACA 55 124508 

GCACCTTATAAAACCATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACAG 55 124509 

TTATAAAACCATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACAGCATGG 55 124514 

TATAAAACCATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACAGCATGGG 55 124515 

AACCATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACAGCATGGGAGTAT 55 124520 

CATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACAGCATGGGAGTAT 52 124523 

ATCAGATCTTGTGAGAACTCACTCACTATCACGAGAACAGCATGGGAGTATC 52 124524 

GTCCTTCCCACGATATGTGGGGATTATGGGAAGTACAATTCAACATGAGAT 51 124606 

GATTATGGGAAGTACAATTCAACATGAGATTTGGGTGGGGACACAGCCAAA 51 124627 

ATAGAGGCTACTGAGAGTCTATGGGCCAGCCCTCTAGCTTCCTTAAGCCTC 51 124706 

GGGTACATGGGATACTTCCTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTA 55 124799 

GGTACATGGGATACTTCCTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTAT 55 124800 

ATGGGATACTTCCTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAA 55 124805 

TGGGATACTTCCTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAAT 55 124806 

TACTTCCTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAATGAAGC 55 124811 

ACTTCCTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAATGAAGCT 55 124812 

CTACAAAGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAATGAAGCTCTTGG 55 124817 

TACAAAGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAATGAAGCTCTTGGC 55 124818 

AGTTCTTACAATAGGACCTGGCTCAATTTTATAAAAATGAAGCTCTTGGCC 51 124823 

GGGCAGATCACGAGGTCAGGAGTTTGAGACTAGCCTGGCCAGTATGACGAA 51 124922 

TAGCCTGGCCAGTATGACGAAACCCCGTCTCTACTAAAAAATACAAAAATT 51 124952 

ACCTGTAGTCCCAGCTACTCAGGAGGCTGAGGCAGGAGAATCACTTGAACC 51 125022 

TGCCTGGGTGACACAGCGAGACTCCGTCTCAAAAAAAAAAAAAAAAAAAAATCAA 55 125119 

AAAAAAAAAAAAATCAAGCTCTTGCTGAATACTCTCTGAATGCCTGGTACTGCAG 55 125157 

AAAAAAAAAAAATCAAGCTCTTGCTGAATACTCTCTGAATGCCTGGTACTGCAGG 55 125158 

AAAAAAATCAAGCTCTTGCTGAATACTCTCTGAATGCCTGGTACTGCAGGAGG 53 125163 
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AAAAAATCAAGCTCTTGCTGAATACTCTCTGAATGCCTGGTACTGCAGGAGG 52 125164 

CCCTGGGAACTCAAAGTTTCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTG 55 125216 

CCTGGGAACTCAAAGTTTCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGA 55 125217 

GAACTCAAAGTTTCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAG 55 125222 

AACTCAAAGTTTCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGG 55 125223 

AAAGTTTCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTG 55 125228 

AAGTTTCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGT 55 125229 

TCTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGTGGACT 55 125234 

CTCTTAAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGTGGACTT 55 125235 

AAGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGTGGACTTTGCTG 55 125240 

AGAACTGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGTGGACTTTGCTGA 55 125241 

TGACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGTGGACTTTGCTGACTG 53 125246 

GACCTTGACTTTAAGGATTGCCTGATTTAGGATCTGTGGACTTTGCTGACTG 52 125247 

GGGACATCCAATTTTTAGGGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACA 55 125299 

GGACATCCAATTTTTAGGGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAA 55 125300 

TCCAATTTTTAGGGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGA 55 125305 

CCAATTTTTAGGGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGAT 55 125306 

TTTTAGGGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGATTTAGC 55 125311 

TTTAGGGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGATTTAGCT 55 125312 

GGAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGATTTAGCTTTTAC 55 125317 

GAGAGATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGATTTAGCTTTTACG 55 125318 

ATTCCTGGGAATTTTATTTGAAGGATGCACAAAAAGATTTAGCTTTTACGG 51 125323 

ATCGAGACCATCCTGGCTAACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAA 60 125394 

TCGAGACCATCCTGGCTAACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAA 60 125395 

ACCATCCTGGCTAACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAA 55 125400 

CCATCCTGGCTAACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAAT 55 125401 

CTGGCTAACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAATTAGCT 55 125406 

TGGCTAACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAATTAGCTG 55 125407 

AACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAATTAGCTGGG 52 125412 

ACACGGTGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAATTAGCTGGG 51 125413 

TGAAACCTCGTCTCTACTAAAACAAAGTACAAAAAATTAGCTGGGCGTGGT 51 125419 

AGAATGGCGGGAACCTGGGAGGCGGAGCTTGTAGTGAGCCCAGATGGCGCC 51 125513 

TCCAGCCTGGGTGACAGAGTGAGACTCCGTCTCAAAAAAATAAATAAATAAATAA 55 125571 

TTTATCTTTTAAGTAGGTCCACAGTGGATATATTTATAAAGTGAAAAATTGGAAATAGCC 60 125636 

TTATCTTTTAAGTAGGTCCACAGTGGATATATTTATAAAGTGAAAAATTGGAAATAGCCT 60 125637 

TATAAAGTGAAAAATTGGAAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATG 60 125670 

ATAAAGTGAAAAATTGGAAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGT 60 125671 

GTGAAAAATTGGAAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGT 55 125676 

TGAAAAATTGGAAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGTG 55 125677 

AATTGGAAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGTGATAAG 55 125682 

ATTGGAAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGTGATAAGA 55 125683 

AAATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGT 60 125688 

AATAGCCTTAATGTCCAACTGTAGGATATTGGTTTAATATGTGATAAGACAAATC 55 125689 

CCTTAATGTCCAACTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGTA 55 125694 

CTTAATGTCCAACTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGTAT 55 125695 

TGTCCAACTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGTATTATGC 55 125700 

GTCCAACTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGTATTATGCA 55 125701 

ACTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGTATTATGCAGTCAT 55 125706 

CTGTAGGATATTGGTTTAATATGTGATAAGACAAATCGAGTATTATGCAGTCATT 55 125707 

GGATATTGGTTTAATATGTGATAAGACAAATCGAGTATTATGCAGTCATTCAAGA 55 125712 

GATATTGGTTTAATATGTGATAAGACAAATCGAGTATTATGCAGTCATTCAAGAG 55 125713 
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TGGTTTAATATGTGATAAGACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGC 55 125718 

GGTTTAATATGTGATAAGACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCA 55 125719 

AATATGTGATAAGACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGG 55 125724 

ATATGTGATAAGACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGA 55 125725 

TGATAAGACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTT 55 125730 

GATAAGACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTG 55 125731 

GACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGAT 55 125736 

ACAAATCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATA 55 125737 

TCGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAA 55 125742 

CGAGTATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAA 55 125743 

ATTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAAGATGT 55 125748 

TTATGCAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAAGATGTT 55 125749 

CAGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAAGATGTTCATTA 55 125754 

AGTCATTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAAGATGTTCATTAT 55 125755 

TTCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAAGATGTTCATTATTAAGT 55 125760 

TCAAGAGGAAGCAGATGGATATTTGCTGATACAGAAAGATGTTCATTATTAAGTG 55 125761 

AGGAAGCAGATGGATATTTGCTGATACAGAAAGATGTTCATTATTAAGTGAAAAC 55 125766 

GGAAGCAGATGGATATTTGCTGATACAGAAAGATGTTCATTATTAAGTGAAAACA 55 125767 

AACAATATACAAAACACTATTTGTATATCAGTAATAGGCCAGGCATGGTGG 51 125818 

AGGATTGCGTGATCCCAGGAGTTCCAGACCACCTTGGGCAACATGGTAAGA 51 125910 

GCAACATGGTAAGACCCTGTCTCTACAAAAAATACAAAAATTAGCTGGACGTGGT 55 125947 

CCTGTAGTCCGAGATACTTGGGAGGCTGAGGTAGGAGAATCACCTATGCCC 51 126010 

CTGGGCAACAGAGTGAGACCCTGTCTCAAAAAAAATACACACACATATTTT 51 126109 

GCAACAGAGTGAGACCCTGTCTCAAAAAAAATACACACACATATTTTAAAGCCTA 55 126113 

CGGCTTTTACAATTATTTTCTTGTTCTACATTTTTCCCCTATTTTTTTTAC 51 126209 

CTTGTTCTACATTTTTCCCCTATTTTTTTTACAATAAATGTGCATTTCTTG 51 126228 

TGCTATTAAAATATAACTGAAAATAATAATAAAAGAAAAGGCAAGTTTGCCAGCTCTCCC 60 126323 

AGCCTTATCTCCTGACTGGATTCTTGCTCACTCCCAATAAACACGGACTCTTAAT 55 126396 

GCCTTATCTCCTGACTGGATTCTTGCTCACTCCCAATAAACACGGACTCTTAATT 55 126397 

ATCTCCTGACTGGATTCTTGCTCACTCCCAATAAACACGGACTCTTAATTCGTTT 55 126402 

TCTCCTGACTGGATTCTTGCTCACTCCCAATAAACACGGACTCTTAATTCGTTTC 55 126403 

TGACTGGATTCTTGCTCACTCCCAATAAACACGGACTCTTAATTCGTTTCAGTAT 55 126408 

GACTGGATTCTTGCTCACTCCCAATAAACACGGACTCTTAATTCGTTTCAGTATT 55 126409 

GATTCTTGCTCACTCCCAATAAACACGGACTCTTAATTCGTTTCAGTATTTACTA 55 126414 

ATTCTTGCTCACTCCCAATAAACACGGACTCTTAATTCGTTTCAGTATTTACTAA 55 126415 

TGCTCACTCCCAATAAACACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCA 55 126420 

GCTCACTCCCAATAAACACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAA 55 126421 

CTCCCAATAAACACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAA 55 126426 

TCCCAATAAACACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAG 55 126427 

ATAAACACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAAT 55 126432 

TAAACACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATG 55 126433 

ACGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAG 55 126438 

CGGACTCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGA 55 126439 

TCTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCA 60 126444 

CTTAATTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCAT 60 126445 

TTCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCT 60 126450 

TCGTTTCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTG 60 126451 

TCAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTG 55 126456 

CAGTATTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTGT 55 126457 

TTTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTGTAGGTG 55 126462 

TTACTAACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTGTAGGTGA 55 126463 
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AACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTGTAGGTGATCTGC 55 126468 

ACCTCAAAACAAGGCAATGTAAAGATGAATAATCATACTCTGTAGGTGATCTGCA 55 126469 

AAAACAAGGCAATGTAAAGATGAATAATCATACTCTGTAGGTGATCTGCATCCAC 55 126474 

AAACAAGGCAATGTAAAGATGAATAATCATACTCTGTAGGTGATCTGCATCCACG 55 126475 

AGGCAATGTAAAGATGAATAATCATACTCTGTAGGTGATCTGCATCCACGC 51 126480 

GCCAAATTTTGAGATGCGTTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATT 55 126529 

CCAAATTTTGAGATGCGTTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTA 55 126530 

TTTTGAGATGCGTTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTAT 55 126535 

TTTGAGATGCGTTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATT 55 126536 

GATGCGTTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGT 55 126541 

ATGCGTTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTT 55 126542 

TTGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACC 55 126547 

TGAAAGAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCC 55 126548 

GAGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTC 55 126553 

AGGAAGTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCC 55 126554 

GTTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGT 55 126559 

TTCTTTACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTT 55 126560 

TACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTTCATTC 55 126565 

ACCTCTCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTTCATTCC 55 126566 

TCTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTTCATTCCTAACT 55 126571 

CTGCCTTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTTCATTCCTAACTT 55 126572 

TTCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTTCATTCCTAACTTGAGGG 55 126577 

TCAATTATTTATTCTCGTTTAACCCATTTCCTCCGTTCATTCCTAACTTGAGGG 54 126578 

TTTAACCCATTTCCTCCGTTCATTCCTAACTTGAGGGCGTTTATTTACTTT 51 126595 

AGGGCCTCTTCGCCCGGCGGTCCCGCCTTCTGACGTCGACCATTGGCCGGC 51 126678 

TGATTGGTGGCTGAGGGCCGGGCCCCGCTGCTTCTCAAAGTTGGCGGGAAA 51 126745 

AAAGTTGGCGGGAAAGCGGAGGCGGGGCGGAAGGGTGCGGCGAGGCGGAAT 51 126781 

GGGGGTGCGGCTTCCGAGGTCGCCGCCACTCAAGGTGCTGGCGGAGCAGCT 51 126868 

GAGGTCGCCGCCACTCAAGGTGCTGGCGGAGCAGCTGCGGCGCGACGCGGA 51 126883 

CCGCGGGCCGCTGGACCTGGCGGCCGTGTGGATGCAGGGCAGGGTAGTGAT 51 126976 

TGTGGATGCAGGGCAGGGTAGTGATGGCGGACCGCGGCGAGGCTCGGCTGA 51 127002 

CGGGTGCCGCGCGGGCGGCCCTGTCTAGTCCCAGGTAATGCCCGGGCCTTA 51 127091 

CCCGCCGAGAAGTTGCCGAGGCCAGATTCGATCTTGTTGTTGACACTCGAA 51 127164 

TCCCCGCTTGGGTACCCTTGCTCCGGTCCCTCCTTGGTGAAGTTGATCTGA 51 127263 

AAGTTGATCTGATGATAAGCATCACCTGCCGTCCCTTTTACAAATACAGAT 51 127302 

TCCGGCACCTTCGTTTGTCACAAGCCCCCTCTCCCAGTTGATATCCTTGTT 51 127398 

CCCTCTCCCAGTTGATATCCTTGTTTTGGGAAATACTGTCCTGGGAAACTT 51 127424 

CCTCTCCCAGTTGATATCCTTGTTTTGGGAAATACTGTCCTGGGAAACTTCT 52 127425 

CCCAGTTGATATCCTTGTTTTGGGAAATACTGTCCTGGGAAACTTCTGCTCAT 53 127430 

CCAGTTGATATCCTTGTTTTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCT 55 127431 

TGATATCCTTGTTTTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACG 55 127436 

GATATCCTTGTTTTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGT 55 127437 

CCTTGTTTTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGTCT 52 127442 

CTTGTTTTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGTCTCA 53 127443 

TTTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGTCTCAGCTCAAA 55 127448 

TTGGGAAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGTCTCAGCTCAAAT 55 127449 

AAATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGTCTCAGCTCAAATGTG 53 127454 

AATACTGTCCTGGGAAACTTCTGCTCATCCTTAACGTCTCAGCTCAAATGTG 52 127455 

TGGGAAACTTCTGCTCATCCTTAACGTCTCAGCTCAAATGTGCCTTTCTCA 51 127465 

AAACTTCTGCTCATCCTTAACGTCTCAGCTCAAATGTGCCTTTCTCAGGGAA 52 127469 

AACTTCTGCTCATCCTTAACGTCTCAGCTCAAATGTGCCTTTCTCAGGGAA 51 127470 
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TCCTGTACTTCTCCTTAATTGAACTGTCTTGGGCTGTAGCTCACTCATGTT 51 127552 

GGCTGTAGCTCACTCATGTTTGCCTCCTCTCTTTTTTTTTTTTTTTTTTTTTTGA 55 127583 

ACCTCAGCTTACTGCAGCCTCCACCTCCCGAATTCAAGCGATTCTCATGCT 51 127682 

ACACCCGGCTAATTTTTGTATTTTTTAGCAGAGACTGGGTTTTGCCATGTT 51 127773 

TAATTTTTGTATTTTTTAGCAGAGACTGGGTTTTGCCATGTTGGCCAGGCT 51 127782 

CAAAGTGCTGGGATTACAGACATGAGCCGCTGCGCCCTGCCTGCTTCCTCT 51 127878 

CTGCTTCCTCTCTTAAACCACTGATGCTCAAACTTGAGCCAGCATCAGTCT 51 127918 

AGGGTTTGTGAGTCAGGAGGTCCAGGTGGGGCTGGAAATTTGCATTTCTAA 51 128015 

TGATGCTGCTGGTCTGGGGACCATACTTTCGACTTTTTAAATGTTTTATTT 51 128084 

ACTTTTTAAATGTTTTATTTATTTGAGATAGGGGACTCACCGTGTTGCCCA 51 128115 

AATCCTCCTGCGTCAGCCTCCTTGGGTAGCTGGGACTACAGGCCTGTACCA 51 128186 

AAGCTACTGGAGGGCCAGAGCTGTGTGGTCCTGACAACTGTATCCTCAGCA 51 128284 

CCCAGTTCCTGACACATAAGTGCTCCAAGAACCAATAGTCTTGAGTGATAG 51 128340 

CCAGTTCCTGACACATAAGTGCTCCAAGAACCAATAGTCTTGAGTGATAGGCAAT 55 128341 

TCCTGACACATAAGTGCTCCAAGAACCAATAGTCTTGAGTGATAGGCAATGG 52 128346 

CCTGACACATAAGTGCTCCAAGAACCAATAGTCTTGAGTGATAGGCAATGG 51 128347 

ATAAGTGCTCCAAGAACCAATAGTCTTGAGTGATAGGCAATGGGCATCCAT 51 128355 

ATCAGCCCCTCATGTGCAGTGTTGGGCTGCAGCCGAGACCTAGATAGAGTC 51 128447 

GAGACCTAGATAGAGTCTGCTGGGAGACAGGCAGTGAGCAAGTGTCGCAGA 51 128481 

CATGAGGATGTGCAAGGTGCTGAGTGGCCCGGGGAGGCTTCTAGAGGATGT 51 128554 

TTCCCTCACCTCAGCTCCCTCTCCTGGGAAATCAGGCCAAGATCACTTCAT 51 128642 

AAGATCACTTCATTCCTAAGGGCCCTTCCTGCTCAGTCTTGGAGTCTAACT 51 128680 

TCTGGCCTGAGCTGCTGTGGACTCGGAAAGGCTTAGGTCGAATTTCTGGTT 51 128751 

TTCCCAACTGAGCTGCCTGGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATT 55 128809 

TCCCAACTGAGCTGCCTGGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTT 55 128810 

ACTGAGCTGCCTGGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAA 55 128815 

CTGAGCTGCCTGGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAA 55 128816 

CTGCCTGGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGA 55 128821 

TGCCTGGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAG 55 128822 

GGAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAAT 55 128827 

GAGCACTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATC 55 128828 

CTCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCC 55 128833 

TCTTGTTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCT 55 128834 

TTAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTG 55 128839 

TAACTTTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGT 55 128840 

TTTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGT 55 128845 

TTCTGGACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTG 55 128846 

GACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTC 55 128851 

ACTTGTACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCA 55 128852 

TACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAG 55 128857 

ACTATTTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGT 55 128858 

TTTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACA 55 128863 

TTGTAAAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAA 55 128864 

AAAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCC 55 128869 

AAAGGAGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCT 55 128870 

AGCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTA 55 128875 

GCTAATCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTAC 55 128876 

TCATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTACTGCAC 55 128881 

CATTCCTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTACTGCACC 55 128882 

CTGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTACTGCACCTG 52 128887 

TGCGTGTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTACTGCACCTGG 52 128888 
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GTTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGT 55 128893 

TTGTGTGGATTCAATAAGTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTG 55 128894 

TGGATTCAATAAGTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTGAGGAT 55 128899 

GGATTCAATAAGTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTGAG 51 128900 

CAATAAGTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTGAGGATGCAAAA 55 128905 

AATAAGTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTGAGGATGCAAAAT 55 128906 

GTAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTGAGGATGCAAAATAT 52 128911 

TAAACAACTGCCTTAGTACTGCACCTGGCTCACAGTGAGGATGCAAAATATCA 53 128912 

TTAGTACTGCACCTGGCTCACAGTGAGGATGCAAAATATCAGGACTCGTTTA 52 128924 

TAGTACTGCACCTGGCTCACAGTGAGGATGCAAAATATCAGGACTCGTTTA 51 128925 

ACAGTGAGGATGCAAAATATCAGGACTCGTTTACTGCCACATGCTCCTGTT 51 128943 

CAGTGAGGATGCAAAATATCAGGACTCGTTTACTGCCACATGCTCCTGTTC 51 128944 

TCAGCCGCAGCGTTGGTCTAGGACAGGGTCAGCAAACTACAGGCCTCCTCT 51 129043 

GCCTCCTCTTTTCATGTGTCCTGCGAACTAAAAATGCTTTTAAAATTTTTATGTA 55 129085 

TATTATTATTTTTGAGACAGAATCTCGCTCTGTCTCTCAGGCTGGAGTACAGTGA 55 129144 

TTCAAGCGATTCTCATGCCTCAGCCTCCCGAGTAGCTGGGATTACAGGTGT 51 129235 

CTAATTTTTGTAGTTCTAGTAGAGATGGGGTTTCAACATGTTGGCTAGACT 51 129302 

TGGGACTGCAGGTGTGAGTCATTGCACCTGGCAGGATTTCACATTTTTAAAT 52 129395 

GGGACTGCAGGTGTGAGTCATTGCACCTGGCAGGATTTCACATTTTTAAAT 51 129396 

TTAAATGGTTGAAAAGAAAATCGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTG 60 129441 

TAAATGGTTGAAAAGAAAATCGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGT 60 129442 

GGTTGAAAAGAAAATCGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGT 55 129447 

GTTGAAAAGAAAATCGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGTTCATAA 60 129448 

AAGAAAATCGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGTTCATAAGTTAAG 60 129454 

AGAAAATCGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGTTCATAAGTTAAGT 60 129455 

CGTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGTTCATAAGTTAAGTTTTATTG 60 129462 

GTGATATGTGAAAAGTATATGAAATTCAAGCATCAGTGTTCATAAGTTAAGTTTTATTGG 60 129463 

CATCAGTGTTCATAAGTTAAGTTTTATTGGAATACATTGGTAATTTACAGAATGTCTCGG 60 129493 

ATCAGTGTTCATAAGTTAAGTTTTATTGGAATACATTGGTAATTTACAGAATGTCTCGG 59 129494 

AAGTTAAGTTTTATTGGAATACATTGGTAATTTACAGAATGTCTCGGGCCG 51 129506 

TATGGCGGGAAAAGCCCAAAATATTTGTCTCGCCCTTTACAGAAAAAGTTT 51 129598 

AAAAGCCCAAAATATTTGTCTCGCCCTTTACAGAAAAAGTTTGCCAACCCT 51 129607 

TGTTGGTTTGCAGGCAAAGCACCTTGCAGGCAGGCTGGGGCAGTCTCCTAT 51 129701 

CATAAGCCTGGCATCTAGTAAATAAGTGTTTGAACCCATGGGCATTGGTGA 51 129768 

GCCATGTCATTTCTTCTTGTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGT 55 129862 

CCATGTCATTTCTTCTTGTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTC 55 129863 

TCATTTCTTCTTGTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGC 55 129868 

CATTTCTTCTTGTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGCC 55 129869 

CTTCTTGTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGCCATCAG 55 129874 

TTCTTGTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGCCATCAGG 55 129875 

GTTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGCCATCAGGGAGGC 55 129880 

TTAATTAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGCCATCAGGGAGGCA 55 129881 

TAATACTGAGTCCAGCTTGACAAAATTGAGTCACTGCCATCAGGGAGGCAG 51 129886 

TGAGGTGGCGCAGAGGAGGGACAGCTGATCTAGGTTTGAGGGCTCAGGGAA 51 129984 

AAGGCTTCCTGGAAGAGGCAGCCCTGAAGGATGCATTGGAGTTATCTGTAA 51 130033 

TTGCCTGGGACTGAGAGGGTCCTGGGACGTGGGACTTTCAGTGTTAAAACT 51 130101 

ACTTTCAGTGTTAAAACTGGGACACTTGGGCACCCTCTGTCTGTGTGCAGT 51 130134 

TCCATGGAGCAGCCTGTGCAAAGGCTTGAAGGGGATAGAGCCGCGTGCCTT 51 130203 

CTCTATCCTGATGAGCCTCATTGGCTGTCTGGAAGGACCTGCCTGCTTCAA 51 130289 

TCCACCGCCTCTTCCTCTGGAACATCCAGGAGTTTGTTTCCATAAACCTAA 51 130387 

CTCTTCCTCTGGAACATCCAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAA 52 130395 
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TCTTCCTCTGGAACATCCAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGA 53 130396 

TCTGGAACATCCAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCA 51 130402 

TGGAACATCCAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGA 51 130404 

GAACATCCAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGAGTTGAA 55 130406 

AACATCCAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGAGTTGAAG 55 130407 

CAGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGAGTTGAAGGA 51 130413 

AGGAGTTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGAGTTGAAGGAGAA 53 130414 

TTTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGAGTTGAAGGAGAAGCTCTTC 55 130419 

TTGTTTCCATAAACCTAAGGTGCTGAAGAGGCAGAGTTGAAGGAGAAGCTCTT 53 130420 

GAGAATCAGAGAAACCATGCTTACCTAGATCGCGCTTGGATCAACTGAGTT 51 130502 

CTTGGATCAACTGAGTTCTGGAGGCAGGAGGTGGATTTGACAATGTTGACT 51 130536 

ATGGTTTCGAAGAGGAGGAAGCTGGCAGGAGATGGGCTGGAGCCATTGGAA 51 130604 

AGAGACAGCGGAGAGCTGCTTTGGAGTGGGAGAGGGTGTGGGTAGAACCTA 51 130697 

TTTGGAGTGGGAGAGGGTGTGGGTAGAACCTACAAGGTCAATTTGTCCCAT 51 130716 

AGTAGAGCTCCTGTTCCCCTCTCCCGGTTGGAATGCCCTTGGGCTTGTTTT 51 130810 

CTTGTTTTTCTCTTCGTGGGCCTTCAGTCATTCTACTTCTGTGTGTTCCAA 51 130853 

GCAAGTGCATTTTCAGAACTAGCCTCTGTCACGGAGGGACCCAGGTGGAAT 51 130939 

GAGGGACCCAGGTGGAATGTGGGGTTGGAGTTCTGAGATACTTGAGCACAT 51 130972 

TTGCCTGGGGCTTCAGTCAAAGCCCCAGGCCCCACGTGCAGTGCAATGAAA 51 131059 

TGTCCTTCCTGCAGCATTTGGAGTTTTCTTTTACACAATCGGGTTTTATGT 51 131146 

AGTTTTCTTTTACACAATCGGGTTTTATGTGGTTGAGACTGGCCAAGTTTT 51 131167 

GAATGGGAAGAGAGTCACAGTTAATACGTCATTAGATCATGCCGGTGGCAG 51 131246 

TTGTGTGGATTTGCTTGTATGTGCTGGAGGAGGTGGCAGGGATAGGTCCCA 51 131304 

CAATGTGGAGGGAAAATTGGATTGCTTAGTAACTGTCAGAGGGTGTCTGCAGAAA 55 131401 

AATGTGGAGGGAAAATTGGATTGCTTAGTAACTGTCAGAGGGTGTCTGCAGAAAG 55 131402 

GGAGGGAAAATTGGATTGCTTAGTAACTGTCAGAGGGTGTCTGCAGAAAGA 51 131407 

GAGGGAAAATTGGATTGCTTAGTAACTGTCAGAGGGTGTCTGCAGAAAGAG 51 131408 

AAAATTGGATTGCTTAGTAACTGTCAGAGGGTGTCTGCAGAAAGAGGATGTGTCC 55 131413 

AAATTGGATTGCTTAGTAACTGTCAGAGGGTGTCTGCAGAAAGAGGATGTGTCCT 55 131414 

AGAAAGAGGATGTGTCCTGTGCACAGAAACCAGTCACATACTCTGTAGCATT 52 131451 

GAAAGAGGATGTGTCCTGTGCACAGAAACCAGTCACATACTCTGTAGCATT 51 131452 

TGTGCACAGAAACCAGTCACATACTCTGTAGCATTGAGCAAGGAACAGGATTAGA 55 131468 

GTGCACAGAAACCAGTCACATACTCTGTAGCATTGAGCAAGGAACAGGATTA 52 131469 

CAGAAACCAGTCACATACTCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAG 55 131474 

AGAAACCAGTCACATACTCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAGC 55 131475 

CCAGTCACATACTCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAGCT 51 131480 

CAGTCACATACTCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAGCTGA 52 131481 

ACATACTCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAGCTGAGGTTTTCT 55 131486 

CATACTCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAGCTGAGGTTTTCTG 55 131487 

TCTGTAGCATTGAGCAAGGAACAGGATTAGAGGAAAGCTGAGGTTTTCTGC 51 131492 

CGTCTCCTCCATTCCTTGGGCGTGGTTACATTTTACATGACAGTTTTGTTT 51 131586 

TAGTAAAATCAGAAACCAAAGAAGATGGCTGGGTACAGTGGCTCATGCCTATAAT 55 131641 

TCAGGAGTTCAAGACCAGCCTGGCCAACATGTGAAACCCTATCTCTACTAA 51 131737 

GCCAACATGTGAAACCCTATCTCTACTAAACATACAAAAATTAGCCAGGCATAGT 55 131759 

CCAACATGTGAAACCCTATCTCTACTAAACATACAAAAATTAGCCAGGCATAGTG 55 131760 

ATGTGAAACCCTATCTCTACTAAACATACAAAAATTAGCCAGGCATAGTGGCAGG 55 131765 

ATCACTTAAACTCAGGAGGTGGAGGCTGCAATGAGCCGAGATTGTGCCACT 51 131860 

GCGACATAGCAAGACTCTGTCTCAAAAGAAGAAAAAAAAAAAGAACATTACTATG 55 131925 

CTTTTCTTCTTTTTCTAGGAAAGTATGTGATGGTGATGGGAGTGGTTCAGGC 52 131982 

CTGCAGGCTGTGAAGATGACAGACCTTTCTGATAATCCCATCCATGAAAGTATGT 55 132053 

TGCAGGCTGTGAAGATGACAGACCTTTCTGATAATCCCATCCATGAAAGTATGTG 55 132054 
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GCTGTGAAGATGACAGACCTTTCTGATAATCCCATCCATGAAAGTATGTGGGAAC 55 132059 

CTGTGAAGATGACAGACCTTTCTGATAATCCCATCCATGAAAGTATGTGGGAACT 55 132060 

AAGATGACAGACCTTTCTGATAATCCCATCCATGAAAGTATGTGGGAACTGGAGG 55 132065 

AGATGACAGACCTTTCTGATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGT 55 132066 

ACAGACCTTTCTGATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAG 55 132071 

CAGACCTTTCTGATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGA 55 132072 

CTTTCTGATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTAC 55 132077 

TTTCTGATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACA 55 132078 

GATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGA 55 132083 

ATAATCCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAA 55 132084 

CCCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAATATTC 55 132089 

CCATCCATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAATATTCC 55 132090 

CATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGA 55 132095 

ATGAAAGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAG 55 132096 

AGTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAGTATGT 55 132101 

GTATGTGGGAACTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAGTATGTT 55 132102 

TGGGAACTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAGTATGTTGGAAC 55 132107 

GGGAACTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAGTATGTTGGAACT 55 132108 

CTGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGT 55 132113 

TGGAGGTAGAAGATTTACACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTT 55 132114 

GTAGAAGATTTACACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTTAAAAA 55 132119 

TAGAAGATTTACACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTTAAAAAC 55 132120 

GATTTACACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTTAAAAACAACCA 55 132125 

ATTTACACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTTAAAAACAACCAA 55 132126 

CACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTTAAAAACAACCAAAATCC 55 132131 

ACAGGAATATTCCTTAGAGTATGTTGGAACTGTCGTTAAAAACAACCAAAATCCC 55 132132 

CCGAAACTATTTAGAAGCTTATAATGATGTGGATTTCATGGACACTTTTCAATGC 55 132185 

CGAAACTATTTAGAAGCTTATAATGATGTGGATTTCATGGACACTTTTCAATGCG 55 132186 

CTATTTAGAAGCTTATAATGATGTGGATTTCATGGACACTTTTCAATGCGTATTT 55 132191 

TATTTAGAAGCTTATAATGATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAA 60 132192 

AGAAGCTTATAATGATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAA 55 132197 

GAAGCTTATAATGATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAAT 55 132198 

TTATAATGATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAATGCTTC 55 132203 

TATAATGATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCT 55 132204 

TGATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAG 55 132209 

GATGTGGATTTCATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGA 55 132210 

GGATTTCATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTT 55 132215 

GATTTCATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTG 55 132216 

CATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTG 55 132221 

ATGGACACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGG 55 132222 

CACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGGTTGAC 55 132227 

ACTTTTCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGGTTGACC 55 132228 

TCAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGGTTGACCAAGGA 55 132233 

CAATGCGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGGTTGACCAAGGAG 55 132234 

CGTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGGTTGACCAAGGAGTC 52 132239 

GTATTTTTCAAATGCTTCTCAGAGAGCCTTGCTTTGGTTGACCAAGGAGTCC 52 132240 

GGATGTAGGAATGTTTAAATCCTCGGATACTTCAGTGACACAGCCTCTGCT 51 132292 

GATGTAGGAATGTTTAAATCCTCGGATACTTCAGTGACACAGCCTCTGCTG 51 132293 

CCCTTGCTTTGCCTGTGTTTGCTGATGAAAAGCAGATGCTTGTGTTTCATTTTCC 55 132345 

CCTTGCTTTGCCTGTGTTTGCTGATGAAAAGCAGATGCTTGTGTTTCATTTTCCT 55 132346 

CTCTCTCTCTCTCAGACACAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGT 55 132425 
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TCTCTCTCTCTCAGACACAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTG 55 132426 

CTCTCTCAGACACAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTGATGAT 55 132431 

TCTCTCAGACACAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTGATGATA 55 132432 

CAGACACAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTGATGATACTTTT 55 132437 

AGACACAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTGATGATACTTTTT 55 132438 

CAGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTGATGATACTTTTTCCATT 55 132443 

AGAAGTCTCATGTTGCATTTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCT 60 132444 

TCTCATGTTGCATTTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCT 55 132449 

CTCATGTTGCATTTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCTG 55 132450 

GTTGCATTTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCTGCGTCC 55 132455 

TTGCATTTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCC 55 132456 

TTTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTT 55 132461 

TTTCCAAATTTTATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTT 55 132462 

AAATTTTATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAAT 55 132467 

AATTTTATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATG 55 132468 

TATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAA 55 132473 

ATGAGTGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAAT 55 132474 

TGATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAATTTAAG 55 132479 

GATGATACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAATTTAAGT 55 132480 

TACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAATTTAAGTACGGT 55 132485 

ACTTTTTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAATTTAAGTACGGTC 55 132486 

TTCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAATTTAAGTACGGTCGTTGC 55 132491 

TCCATTACTGCTGCGTCCCTGTTTTACAATGCAAAATTTAAGTACGGTCGTTGCC 55 132492 

GCAGGAAGACAGACTGTGTAAAAAAGGAATGACATCCTGGCTCCTCATCTT 51 132572 

CAGGAAGACAGACTGTGTAAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCA 55 132573 

AGACAGACTGTGTAAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGC 55 132578 

GACAGACTGTGTAAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGCA 55 132579 

ACTGTGTAAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTAC 55 132584 

CTGTGTAAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTACC 55 132585 

TAAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTACCATAAC 55 132590 

AAAAAAGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTACCATAACC 55 132591 

AGGAATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTACCATAACCAGTTT 55 132596 

GAATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTACCATAACCAGTTT 53 132598 

AATGACATCCTGGCTCCTCATCTTCTTCATCAGCAACTACCATAACCAGTTTG 53 132599 

TGGCTCCTCATCTTCTTCATCAGCAACTACCATAACCAGTTTGCGAGTCAAAT 53 132609 

GGCTCCTCATCTTCTTCATCAGCAACTACCATAACCAGTTTGCGAGTCAAAT 52 132610 

CTCATCTTCTTCATCAGCAACTACCATAACCAGTTTGCGAGTCAAATGGCATTTC 55 132615 

TCATCTTCTTCATCAGCAACTACCATAACCAGTTTGCGAGTCAAATGGCATTTCC 55 132616 

TTCTTCATCAGCAACTACCATAACCAGTTTGCGAGTCAAATGGCATTTCCTAACG 55 132621 

TCTTCATCAGCAACTACCATAACCAGTTTGCGAGTCAAATGGCATTTCCTAACGG 55 132622 

CTGAAAGACAACAGCTCCCTTTCTGCTTCGGACACCACTCAAACATTTAGA 51 132692 

TGAAAGACAACAGCTCCCTTTCTGCTTCGGACACCACTCAAACATTTAGAC 51 132693 

CTTTCTGCTTCGGACACCACTCAAACATTTAGACGCAGCTCTATCCCTTTT 51 132710 

TTTCTGCTTCGGACACCACTCAAACATTTAGACGCAGCTCTATCCCTTTTC 51 132711 

TTCGGACACCACTCAAACATTTAGACGCAGCTCTATCCCTTTTCCTAGCTA 51 132718 

GACACCACTCAAACATTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAA 52 132722 

ACACCACTCAAACATTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAAG 52 132723 

ACTCAAACATTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATG 53 132728 

CTCAAACATTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATG 52 132729 

ACATTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTT 51 132734 

ATTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTTCTT 52 132736 
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TTTAGACGCAGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTTCTT 51 132737 

CAGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTTCTTCCATTACT 51 132745 

AGCTCTATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTTCTTCCATTACTCA 52 132746 

TATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTT 55 132751 

ATCCCTTTTCCTAGCTAGAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTG 55 132752 

TTTTCCTAGCTAGAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACG 55 132757 

TTTCCTAGCTAGAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGT 55 132758 

TAGCTAGAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCA 55 132763 

AGCTAGAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAG 55 132764 

GAGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTT 55 132769 

AGAAGGTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTC 55 132770 

GTGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTT 55 132775 

TGATGCCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTG 55 132776 

CCTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATG 55 132781 

CTTCTTCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGA 55 132782 

TCCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAAC 55 132787 

CCATTACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACA 55 132788 

ACTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACATCAAG 55 132793 

CTCAGAGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACATCAAGA 55 132794 

AGATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACATCAAGATAAAGGACGC 60 132799 

GATGTTGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACATCAAGATAAAGG 55 132800 

TGAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACATCAAGATAAAGGACGC 54 132805 

GAGACGTTTTCAGAATTTCTTGTTGAAATGAAAAACATCAAGATAAAGGACGC 53 132806 

CGAGACATGGTGAGCCTCCTGGTGTAGAGTTCTTTTGTCTTTGTATGGAAT 51 132899 

GAGACATGGTGAGCCTCCTGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTT 55 132900 

ATGGTGAGCCTCCTGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGC 55 132905 

TGGTGAGCCTCCTGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCT 55 132906 

AGCCTCCTGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGAT 55 132911 

GCCTCCTGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATG 55 132912 

CTGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTT 55 132917 

TGGTGTAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTG 55 132918 

TAGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGT 55 132923 

AGAGTTCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTT 55 132924 

TCTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTT 55 132929 

CTTTTGTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTT 55 132930 

GTCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCT 55 132935 

TCTTTGTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTG 55 132936 

GTATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGC 55 132941 

TATGGAATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCT 55 132942 

AATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTA 55 132947 

ATGACTTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTAC 55 132948 

TTTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATG 55 132953 

TTTTGCTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGC 55 132954 

CTGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAATTTTT 60 132959 

TGTGATGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAAT 55 132960 

TGGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAATTTTTT 55 132965 

GGTTTTGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAATTTTTTG 55 132966 

TGAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAATTTTTTGAGATT 55 132971 

GAATGTTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAATTTTTTGAGATTG 55 132972 

TTGGGTTTCTGCTGTCTGCTTAGTACCCATGCCTGAATTTTTTGAGATTGTAAAT 55 132977 

ATTTTTTGAGATTGTAAATATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTT 60 133013 
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TTTTTTGAGATTGTAAATATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAG 55 133014 

TGAGATTGTAAATATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTT 55 133019 

GAGATTGTAAATATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTC 55 133020 

TGTAAATATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTG 55 133025 

GTAAATATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGG 55 133026 

TATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGGATTAT 55 133031 

ATCAAAGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGGATTATT 55 133032 

AGGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGGATTATTGATAT 55 133037 

GGAGTTAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGGATTATTGATATT 55 133038 

TAGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGGATTATTGATATTCTACC 55 133043 

AGATTGTGTTCTGACATGGTTGTAGACTTTCACCTGGATTATTGATATTCTACCT 55 133044 

GTGTTCTGACATGGTTGTAGACTTTCACCTGGATTATTGATATTCTACCTCTAAT 55 133049 

TGTTCTGACATGGTTGTAGACTTTCACCTGGATTATTGATATTCTACCTCTAATA 55 133050 

TGACATGGTTGTAGACTTTCACCTGGATTATTGATATTCTACCTCTAATAAATTT 55 133055 

GACATGGTTGTAGACTTTCACCTGGATTATTGATATTCTACCTCTAATAAATTTT 55 133056 

GGTTGTAGACTTTCACCTGGATTATTGATATTCTACCTCTAATAAATTTTTAATAGGCTG 60 133061 

GTTGTAGACTTTCACCTGGATTATTGATATTCTACCTCTAATAAATTTTTAATAGGCTGT 60 133062 

AGACTTTCACCTGGATTATTGATATTCTACCTCTAATAAATTTTTAATAGGCTGTATGAG 60 133067 

GACTTTCACCTGGATTATTGATATTCTACCTCTAATAAATTTTTAATAGGCTGTATGAGT 60 133068 

GTTTTTTTTTTTAATGGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAA 60 133126 

TTTTTTTTTTAATGGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAAC 60 133128 

TTTTTTTTTAATGGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACT 60 133129 

TTTTAATGGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACT 55 133134 

TTTAATGGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTA 55 133135 

TGGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCG 55 133140 

GGACTTAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGT 55 133141 

TAAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCA 55 133146 

AAGAAAACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCAT 55 133147 

AACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCATATACT 55 133152 

ACAGTTTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCATATACTC 55 133153 

TTTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCATATACTCCACAC 55 133158 

TTAGGTGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCATATACTCCACACA 55 133159 

TGTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCATATACTCCACACACC 52 133164 

GTTCAGGAAAATAGAGGAGAAACTACAGCGTTCGCATATACTCCACACACC 51 133165 

CCCACTCCCAGTTTTTCCAGCTATGAACATCTTTTATTAGGATGGTACATTTGAT 55 133215 

CCACTCCCAGTTTTTCCAGCTATGAACATCTTTTATTAGGATGGTACATTTGATA 55 133216 

CCCAGTTTTTCCAGCTATGAACATCTTTTATTAGGATGGTACATTTGATAAACCA 55 133221 

CCAGTTTTTCCAGCTATGAACATCTTTTATTAGGATGGTACATTTGATAAACCAA 55 133222 

TTTTCCAGCTATGAACATCTTTTATTAGGATGGTACATTTGATAAACCAACATTACATTC 60 133227 

TTTCCAGCTATGAACATCTTTTATTAGGATGGTACATTTGATAAACCAACATTAC 55 133228 

TCTTATTAACTAAAGTTTAGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGG 60 133285 

CTTATTAACTAAAGTTTAGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGA 60 133286 

TAACTAAAGTTTAGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTG 60 133291 

AACTAAAGTTTAGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGC 60 133292 

AAGTTTAGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGC 55 133297 

AGTTTAGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCC 55 133298 

AGTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATG 55 133303 

GTTTACATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGC 55 133304 

CATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGCATAAT 55 133309 

ATTAGGCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGCATAATA 55 133310 

GCTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGCATAATAACATG 55 133315 
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CTTTATTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGCATAATAACATGT 55 133316 

TTCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGCATAATAACATGTATCCA 55 133321 

TCCTTCTCTTATACATTCTGTGGATTTTGCCAAATGCATAATAACATGTATCCAC 55 133322 

CTCTTATACATTCTGTGGATTTTGCCAAATGCATAATAACATGTATCCACCACTA 55 133327 

TCTTATACATTCTGTGGATTTTGCCAAATGCATAATAACATGTATCCACCACTAC 55 133328 

TACATTCTGTGGATTTTGCCAAATGCATAATAACATGTATCCACCACTACAGTAT 55 133333 

ACATTCTGTGGATTTTGCCAAATGCATAATAACATGTATCCACCACTACAGTATC 55 133334 

CTGTGGATTTTGCCAAATGCATAATAACATGTATCCACCACTACAGTATCGTCCA 55 133339 

TGTGGATTTTGCCAAATGCATAATAACATGTATCCACCACTACAGTATCGTCCAG 55 133340 

ATTTTGCCAAATGCATAATAACATGTATCCACCACTACAGTATCGTCCAGAATAG 55 133345 

TTTTGCCAAATGCATAATAACATGTATCCACCACTACAGTATCGTCCAGAATAGC 55 133346 

CCAAATGCATAATAACATGTATCCACCACTACAGTATCGTCCAGAATAGCTTCAC 55 133351 

CAAATGCATAATAACATGTATCCACCACTACAGTATCGTCCAGAATAGCTTCACT 55 133352 

GCATAATAACATGTATCCACCACTACAGTATCGTCCAGAATAGCTTCACTGCC 53 133357 

CATAATAACATGTATCCACCACTACAGTATCGTCCAGAATAGCTTCACTGCC 52 133358 

AACCCTGACAGTCACTGATCTTTCTTTTCAGTTTTGCCTTTTCCAGAATATCATA 55 133451 

TTTTCCAGAATATCATATAGTTGGATCATACAGTAAGTAATTTTTTCAGACTGGC 55 133489 

TTTCCAGAATATCATATAGTTGGATCATACAGTAAGTAATTTTTTCAGACTGGCT 55 133490 

GAATATCATATAGTTGGATCATACAGTAAGTAATTTTTTCAGACTGGCTTCTTTC 55 133496 

TCATATAGTTGGATCATACAGTAAGTAATTTTTTCAGACTGGCTTCTTTCATTTACTATG 60 133501 

TTTTTTAAGACAATCTCAGTCTTGCCCAGGCTGGAGTGCAAGGGCACAATC 51 133596 

TAAGACAATCTCAGTCTTGCCCAGGCTGGAGTGCAAGGGCACAATCACAGC 51 133601 

TCTCAGGTAGCAGGACTACAGGTGCGCATCACCTTGCCTGGTTAATTTTTT 51 133699 

CGCATCACCTTGCCTGGTTAATTTTTTTGTATTTTTTGTAGAGACAAGGTTTTGC 55 133723 

TCCTGGGCTCAAGCAATCTTCCCATCTTGGCCTCCCAAAGTGCTGGGATTA 51 133803 

TGTGAGCCATTGTGTCTGGACTCCTCCAGGTCTTTTTGCAGCTTGTTAGCTTTTTTTTTT 60 133858 

GTGAGCCATTGTGTCTGGACTCCTCCAGGTCTTTTTGCAGCTTGTTAGCTTTTTTTTTTT 60 133859 

CCATTGTGTCTGGACTCCTCCAGGTCTTTTTGCAGCTTGTTAGCTTTTTTTTTTT 55 133864 

CATTGTGTCTGGACTCCTCCAGGTCTTTTTGCAGCTTGTTAGCTTTTTTTTTTTT 55 133865 

CCGTGCTTATTACAAGATAGAAACATGAAGAATTCCTTAGGTACTGTTTTTTTTT 55 133940 

TTCCTTAGGTACTGTTTTTTTTTTTTTTTTTTTTTTTGAGACAGAGTCTAACCCTGTCAC 60 133972 

AGTGCAGTGGTGTGATCTCTGCTCACTGCAACCTCTGCCTCCCGGGTTCAA 51 134041 

TAGCTGGGATTACAGATGTGTGCCACCACACCCAGCTAATTTATTTATTTATTTA 55 134119 

TTTGAGTTTTTTATTTTTGTTTGTTTGTTTAAGATGGGGCCTTGCCCTGTC 51 134175 

TGAACGTGGCTTACTGCAGCCTCAACCTCCCAAACTCAAGCAATCCTCCCA 51 134249 

TCCCAAACTCAAGCAATCCTCCCATGTCATCCTCCTGAGTAGCTGGTACTA 51 134276 

AAAGTGCTGGGATTACAGGTATGAGCCACCACGCCCAGCCAGCTCATTTCT 51 134374 

ATTGTATGGATGTACCATAGTTTTATCTAATCCACCTATTGAAGGACATCTTGAC 55 134447 

TTGTATGGATGTACCATAGTTTTATCTAATCCACCTATTGAAGGACATCTTGACT 55 134448 

TGGATGTACCATAGTTTTATCTAATCCACCTATTGAAGGACATCTTGACTCCAGT 55 134453 

GGATGTACCATAGTTTTATCTAATCCACCTATTGAAGGACATCTTGACTCCAGTC 55 134454 

TACCATAGTTTTATCTAATCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGA 55 134459 

ACCATAGTTTTATCTAATCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGAT 55 134460 

AGTTTTATCTAATCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGATAACTA 55 134465 

GTTTTATCTAATCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGATAACTAT 55 134466 

ATCTAATCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGATAACTATGAATA 55 134471 

TCTAATCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGATAACTATGAATAG 55 134472 

TCCACCTATTGAAGGACATCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTG 55 134477 

CCACCTATTGAAGGACATCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGC 55 134478 

TATTGAAGGACATCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGCTGTAA 55 134483 

ATTGAAGGACATCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGCTGTAAA 55 134484 
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AGGACATCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGCTGTAAACATTC 55 134489 

GGACATCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGCTGTAAACATTCA 55 134490 

TCTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGCTGTAAACATTCATGCC 54 134495 

CTTGACTCCAGTCTCTGATAACTATGAATAGAGCTGCTGTAAACATTCATGCC 53 134496 

AGTCTCTGATAACTATGAATAGAGCTGCTGTAAACATTCATGCCCAGGTTT 51 134505 

AGTGCAATTGCTGGGCCATATGGTAGACCTATGGTTAGCCTTGTAGAAACT 51 134599 

GCCATATGGTAGACCTATGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTT 51 134613 

CCATATGGTAGACCTATGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATT 55 134614 

TGGTAGACCTATGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATTCT 52 134619 

GGTAGACCTATGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATTCT 51 134620 

ACCTATGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATTCTCACCA 51 134625 

TATGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATTCTCACCAGCAATGA 55 134628 

TGGTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATTCTCACCAGCAAT 51 134630 

GTTAGCCTTGTAGAAACTGCCAGTCTGCTTTTGCATTCTCACCAGCAATGAA 52 134632 

GTCTCGGGTGTGCTGTGCTTTTAAACTATTTTCTTTTTAAAGCCGGGCAGA 51 134730 

CCCACAAGAAGCTTGTTTTGAACTGTTTTATGTTCACAGTTTGGGATTTTTCGG 54 134807 

CCACAAGAAGCTTGTTTTGAACTGTTTTATGTTCACAGTTTGGGATTTTTCGG 53 134808 

GGCAATATTGCTGAGCTTTAACAGGAACTTTGCAGTCCTGTCAACCTGAATTTGA 55 134860 

GCAATATTGCTGAGCTTTAACAGGAACTTTGCAGTCCTGTCAACCTGAATTTGAG 55 134861 

ATTGCTGAGCTTTAACAGGAACTTTGCAGTCCTGTCAACCTGAATTTGAGCC 52 134866 

TTGCTGAGCTTTAACAGGAACTTTGCAGTCCTGTCAACCTGAATTTGAGCC 51 134867 

CCGTGTGACTATGAGCAAGGTACGTAACCTCTCCATTGTTCAGTTTCTTTATCTG 55 134939 

CGTGTGACTATGAGCAAGGTACGTAACCTCTCCATTGTTCAGTTTCTTTATCTGT 55 134940 

CCCAGCTCATAGCACTGGTGTGAGGAATAAATGAAGATGTAGATCACTTTTACAT 55 135010 

CCAGCTCATAGCACTGGTGTGAGGAATAAATGAAGATGTAGATCACTTTTACATG 55 135011 

TCATAGCACTGGTGTGAGGAATAAATGAAGATGTAGATCACTTTTACATGGTATG 55 135016 

CATAGCACTGGTGTGAGGAATAAATGAAGATGTAGATCACTTTTACATGGTATGT 55 135017 

CACTGGTGTGAGGAATAAATGAAGATGTAGATCACTTTTACATGGTATGTGACAC 55 135022 

ACTGGTGTGAGGAATAAATGAAGATGTAGATCACTTTTACATGGTATGTGACACT 55 135023 

TGTGAGGAATAAATGAAGATGTAGATCACTTTTACATGGTATGTGACACTTGGTA 55 135028 

GTGAGGAATAAATGAAGATGTAGATCACTTTTACATGGTATGTGACACTTGGTAG 55 135029 

GAATAAATGAAGATGTAGATCACTTTTACATGGTATGTGACACTTGGTAGGCACC 55 135034 

AATAAATGAAGATGTAGATCACTTTTACATGGTATGTGACACTTGGTAGGCACCA 55 135035 

ATGAAGATGTAGATCACTTTTACATGGTATGTGACACTTGGTAGGCACCAAATCA 55 135040 

TGAAGATGTAGATCACTTTTACATGGTATGTGACACTTGGTAGGCACCAAATCAT 55 135041 

ATGTAGATCACTTTTACATGGTATGTGACACTTGGTAGGCACCAAATCATTATTG 55 135046 

TGTAGATCACTTTTACATGGTATGTGACACTTGGTAGGCACCAAATCATTATTGC 55 135047 

ATCACTTTTACATGGTATGTGACACTTGGTAGGCACCAAATCATTATTGCTGGGA 55 135052 

TCACTTTTACATGGTATGTGACACTTGGTAGGCACCAAATCATTATTGCTGGGAG 55 135053 

TTTACATGGTATGTGACACTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCA 55 135058 

TTACATGGTATGTGACACTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAG 55 135059 

TGGTATGTGACACTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAGTATGT 55 135064 

GGTATGTGACACTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAGTATGTT 55 135065 

GTGACACTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAGTATGTTCTT 53 135070 

TGACACTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCT 55 135071 

CTTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCTTGTCT 55 135076 

TTGGTAGGCACCAAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCTTGTCTA 55 135077 

AGGCACCAAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCTTGTCTACACAC 55 135082 

GGCACCAAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCTTGTCTACACACA 55 135083 

CAAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCTTGTCTACACACACACAT 55 135088 

AAATCATTATTGCTGGGAGGATCAGTATGTTCTTGCTTGTCTACACACACACATA 55 135089 
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AGAGAGAGAGAGAAATTGCAAAGATAGTACAAAGAGTTCCCATATACCTGTACCC 55 135164 

GAGAGAGAGAGAAATTGCAAAGATAGTACAAAGAGTTCCCATATACCTGTACCCA 55 135165 

AGAGAGAAATTGCAAAGATAGTACAAAGAGTTCCCATATACCTGTACCCAGCTTC 55 135170 

GAGAGAAATTGCAAAGATAGTACAAAGAGTTCCCATATACCTGTACCCAGCTTCC 55 135171 

AAATTGCAAAGATAGTACAAAGAGTTCCCATATACCTGTACCCAGCTTCCC 51 135176 

ACATGTTAGTATAGTGCATTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCC 60 135236 

CATGTTAGTATAGTGCATTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCA 60 135237 

TAGTATAGTGCATTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCT 60 135242 

AGTATAGTGCATTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTG 60 135243 

AGTGCATTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTG 55 135248 

GTGCATTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTGT 55 135249 

TTTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCA 60 135254 

TTGTTAAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAG 60 135255 

AAAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAG 55 135260 

AAATTCATGAACCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGA 55 135261 

CATGAACCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCT 55 135266 

ATGAACCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTC 55 135267 

CCAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGT 55 135272 

CAATATTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTT 55 135273 

TTGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCC 55 135278 

TGAGATGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCCT 55 135279 

TGTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCCTAATGT 55 135284 

GTTATTAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCCTAATGTT 55 135285 

TAACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCCTAATGTTCTTTC 55 135290 

AACCCAAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCCTAATGTTCTTTCC 55 135291 

AAGTCTGTACTTCATTCAGATTTCTCTGGGTTTTTCCTAATGTTCTTTCCTGTTC 55 135296 

TCTCCCTAGGTGCTCTCCCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATT 51 135393 

CCTAGGTGCTCTCCCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATTGCATTTAAATTTA 60 135397 

CTAGGTGCTCTCCCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATTGCATTTAAA 55 135398 

TGCTCTCCCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATTGCATTTAAATTTAA 55 135403 

GCTCTCCCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATTGCATTTAAATTTAAT 55 135404 

CCCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATTGCATTTAAATTTAATTTTGG 55 135409 

CCTGGCTGGGTCGTTCAATCAGTTGCTTTTAATTGCATTTAAATTTAATTTTGGT 55 135410 

TTAATTGCATTTAAATTTAATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGG 60 135438 

TAATTGCATTTAAATTTAATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGT 60 135439 

GCATTTAAATTTAATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGT 55 135444 

CATTTAAATTTAATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTT 55 135445 

AAATTTAATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAAC 55 135450 

AATTTAATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACT 55 135451 

AATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTC 55 135456 

ATTTTGGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCA 55 135457 

GGTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATG 55 135462 

GTGCAGACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGG 55 135463 

GACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGG 55 135468 

ACAGTGAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGGT 55 135469 

GAGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGGTGCAGT 55 135474 

AGATCTGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGGTGCAGTG 55 135475 

TGTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGGTGCAGTGGCTCA 55 135480 

GTTACAGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGGTGCAGTGGCTCAC 55 135481 

AGAATTCTTAGGTTAAAACTTAGTCACAATGGCTGGGTGCAGTGGCTCACG 51 135486 

TTAAAACTTAGTCACAATGGCTGGGTGCAGTGGCTCACGCCTGTAATTGAA 51 135498 
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AAGACCAGCTTGGGCAACATAGTCCCCCGTCTCTACTAAAAACACAAAAAA 51 135596 

CGTCTCTACTAAAAACACAAAAAAATTAGCCAGGCATGGTGGCACGCACCTGTAA 55 135623 

AAGCATGAGAATCTCTGGAACCTGGGAGGCGGAGGTTTCAGTGAGCCAAGA 51 135699 

ATTCTGGACGACAGAGCCAGACTCTGTCTCAAAAACAAAAAACAAAAAAAGCAAA 55 135767 

AAACAAAAAAAGCAAACCTTGTTCACAAAATTATTATGGGGCACCCAGTAG 51 135806 

TTAACCTGAAGTCTGCCCTACTGTGGCGAAACCTGCTTGTGTGCTAGAAAA 51 135895 

CCCATTTGTCCTCACCCAACTTCTGGTAAGTAGTGTCCATTGAAAAATGCTAGTT 55 135986 

CCATTTGTCCTCACCCAACTTCTGGTAAGTAGTGTCCATTGAAAAATGCTAGTTG 55 135987 

TGTCCTCACCCAACTTCTGGTAAGTAGTGTCCATTGAAAAATGCTAGTTGGG 52 135992 

GTCCTCACCCAACTTCTGGTAAGTAGTGTCCATTGAAAAATGCTAGTTGGG 51 135993 

ACCCAACTTCTGGTAAGTAGTGTCCATTGAAAAATGCTAGTTGGGCTGACA 51 135999 

AGGTAGGAAAAGGAGGGCACTGTGTGTTTTTCCTGACAGTCCCCTCAGAAA 51 136097 

AAGGGTGTTGCCTCACCATGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACA 55 136168 

AGGGTGTTGCCTCACCATGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAA 55 136169 

GTTGCCTCACCATGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAACTTTC 55 136174 

TTGCCTCACCATGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAACTTTCA 55 136175 

TCACCATGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAACTTTCACTGTT 55 136180 

CACCATGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAACTTTCACTGTTT 55 136181 

TGTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAACTTTCACTGTTTCGG 53 136186 

GTTAGCTGAGCTGTGTGGTTTCTTTGAATGTTAACAACTTTCACTGTTTCGG 52 136187 

GGCTTGAGTTTCCTCCCTGACATCACCAGATGAAAACATATGTCAGAGGTTTT 53 136237 

GCTTGAGTTTCCTCCCTGACATCACCAGATGAAAACATATGTCAGAGGTTTTG 53 136238 

AGTTTCCTCCCTGACATCACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCT 55 136243 

GTTTCCTCCCTGACATCACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTG 55 136244 

CTCCCTGACATCACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTGGT 52 136249 

TCCCTGACATCACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTGGTG 52 136250 

GACATCACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCC 55 136255 

ACATCACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCA 55 136256 

ACCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCAAGATG 55 136261 

CCAGATGAAAACATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCAAGATGG 55 136262 

TGAAAACATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCAAGATGGCTTAT 55 136267 

GAAAACATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCAAGATGGCTTATC 55 136268 

CATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCAAGATGGCTTATCAGCAA 55 136273 

ATATGTCAGAGGTTTTGGGTTTCTGGTGCCAAATCCAAGATGGCTTATCAGCAAG 55 136274 

AGAGCTGCTTCCCCTTTGACATTGGCTTTTTTCTAAAACCGAAAATAAGCA 51 136364 

CCCTTTGACATTGGCTTTTTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACT 55 136375 

CCTTTGACATTGGCTTTTTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTT 55 136376 

GACATTGGCTTTTTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTT 55 136381 

ACATTGGCTTTTTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTT 55 136382 

GGCTTTTTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTG 55 136387 

GCTTTTTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGG 55 136388 

TTTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGGAACTG 55 136393 

TTCTAAAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGGAACTGC 55 136394 

AAACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGGAACTGCTTTAC 55 136399 

AACCGAAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGGAACTGCTTTACA 55 136400 

AAAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGGAACTGCTTTACATTACC 55 136405 

AAATAAGCAACCGTGGCTGTGACTTCACTTTTCTTGGAACTGCTTTACATTACCC 55 136406 

CCCAAATGGAGAAAACCCTCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATT 55 136461 

CCAAATGGAGAAAACCCTCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTC 55 136462 

TGGAGAAAACCCTCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCT 55 136467 

GGAGAAAACCCTCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTG 55 136468 
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AAACCCTCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCA 55 136473 

AACCCTCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCAT 55 136474 

TCATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCT 55 136479 

CATTTAGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTT 55 136480 

AGCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAAT 55 136485 

GCAGCTTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATG 55 136486 

TTTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAA 55 136491 

TTTGGATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAG 55 136492 

ATTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTA 55 136497 

TTGCCAAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTAC 55 136498 

AAGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACA 55 136503 

AGTTCTCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAA 55 136504 

TCTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCT 55 136509 

CTAATTCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTT 55 136510 

TCTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCA 55 136515 

CTTTCTGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCAT 55 136516 

TGTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGT 55 136521 

GTTGCATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTG 55 136522 

ATATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTGAAGCA 55 136527 

TATTCTTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTGAAGCAG 55 136528 

TTGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTGAAGCAGGAGGA 55 136533 

TGTAATGCTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTGAAGCAGGAGGAG 55 136534 

CTCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTGAAGCAGGAGGAGGAA 51 136541 

TCAAGTTTTACTGACAAAGTCTTCTGCATCAGGTGAAGCAGGAGGAGGAAGGAAT 55 136542 

GTGTGGTTTCATGGTTGAGGAGAAAAAGCACCTGGAAGACACAGTGTGTGT 51 136641 

TGTGGTTTCATGGTTGAGGAGAAAAAGCACCTGGAAGACACAGTGTGTGTAGAAT 55 136642 

TGGTTTCATGGTTGAGGAGAAAAAGCACCTGGAAGACACAGTGTGTGTAGAAT 53 136644 

GGTTTCATGGTTGAGGAGAAAAAGCACCTGGAAGACACAGTGTGTGTAGAAT 52 136645 

ATGGTTGAGGAGAAAAAGCACCTGGAAGACACAGTGTGTGTAGAATGCCTT 51 136651 

AGAAAAAGCACCTGGAAGACACAGTGTGTGTAGAATGCCTTCCAGTTCCAA 51 136661 

GAAAAAGCACCTGGAAGACACAGTGTGTGTAGAATGCCTTCCAGTTCCAAG 51 136662 

TTGCTAAACATCAGGCTACAGCCGAAACTTACAGAGCAGCTGCCTGCTTCA 51 136761 

GGGAAAAATGCATTTTCAGTCATAATGACCTACATTTAGCAGATATTTCGGAGCC 55 136820 

GGAAAAATGCATTTTCAGTCATAATGACCTACATTTAGCAGATATTTCGGAGCC 54 136821 

AATGCATTTTCAGTCATAATGACCTACATTTAGCAGATATTTCGGAGCCCG 51 136826 

GGAGACAGTGATGTTAGTCAAACGTGGGGCCCAGTCCTGGTCCTGCCCGTT 51 136921 

TCTGACTTTGGCCTTGGAAGTCTGTGAAGCCGAGACAATTCATCCTTCAAA 51 136976 

GTAAGTTCTTGGGAATGGAATCCCAAGATCCACTCCTGAGAGTGGATCTTT 51 137039 

TAAGTTCTTGGGAATGGAATCCCAAGATCCACTCCTGAGAGTGGATCTTTGTAGA 55 137040 

AAGATCCACTCCTGAGAGTGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAA 55 137063 

AGATCCACTCCTGAGAGTGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAAT 55 137064 

CACTCCTGAGAGTGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAATCATCT 55 137069 

ACTCCTGAGAGTGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAATCATCTG 55 137070 

TGAGAGTGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAATCATCTGTTGCT 55 137075 

GAGAGTGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTA 55 137076 

TGGATCTTTGTAGACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTATCTCT 55 137081 

GGATCTTTGTAGACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTG 55 137082 

TTTGTAGACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCT 55 137087 

TTGTAGACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCTG 55 137088 

GACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCTGTT 52 137093 

ACAGGCACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCTGTTG 52 137094 
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CACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCTGTTGGAGG 51 137099 

ACATACGTTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCTGTTGGAGGC 51 137100 

TTGTTCTGAAATCATCTGTTGCTATCTCTGTCCCTGTTGGAGGCGCTTCCA 51 137107 

CAGCATGGGGTCTTAGGTAACATACATGGGCAGTCGGTCAATGTTAGGACT 51 137200 

AGTCGGTCAATGTTAGGACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATA 55 137231 

TCGGTCAATGTTAGGACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACA 55 137233 

CGGTCAATGTTAGGACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAA 55 137234 

AATGTTAGGACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAA 55 137239 

ATGTTAGGACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAG 55 137240 

AGGACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGG 51 137245 

GACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGGCA 51 137247 

ACTGGCTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGGCACA 52 137248 

CTGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTA 55 137253 

TGGGTTTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAA 55 137254 

TTTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAAATTTA 55 137259 

TTAGGCTAGAAGACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAAATTTAC 55 137260 

CTAGAAGACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAAATTTACACTTG 55 137265 

TAGAAGACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAAATTTACACTTGG 55 137266 

GACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAAATTTACACTTGGC 51 137271 

ACAGAGGAAATATACAAGCAAAGGCACAGTGTCTTAAATTTACACTTGGCC 51 137272 

GAATTGGGCCCCCTGTGTAGTTTATAGCAGGCCTGAGGGTGCTGGCTAGAC 51 137371 

GGGAGTGCTCTTTAAGCACAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAG 55 137427 

GGAGTGCTCTTTAAGCACAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGG 55 137428 

GCTCTTTAAGCACAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGGAAAAG 55 137433 

CTCTTTAAGCACAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGGAAAAGG 55 137434 

TAAGCACAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGGAAAAGGAGCGA 55 137439 

AAGCACAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGGAAAAGGAGCGAG 55 137440 

CAGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGGAAAAGGAGCGAGACA 53 137445 

AGAGGAAAGATTTGGTAAAGACATAAAAGGGTGGAGGAAAAGGAGCGAGACAG 53 137446 

GGCAGAATCTGAAATGAGAGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGA 55 137529 

GCAGAATCTGAAATGAGAGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAA 55 137530 

ATCTGAAATGAGAGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAA 55 137535 

TCTGAAATGAGAGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAAG 55 137536 

AATGAGAGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAAGTTCAG 55 137541 

ATGAGAGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAAGTTCAGC 55 137542 

AGTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAAGTTCAGCTGGG 54 137547 

GTCCTTTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAAGTTCAGCTGGG 53 137548 

TTGAGATTGACTGAACGTCTCTTGATAAAGAAAGCAAGTTCAGCTGGGCGT 51 137553 

CAGATCACCTGGGGTCAGGAGTTCAAGACCAGCCTGGCCAACATGGTGAAA 51 137650 

AGCCTGGCCAACATGGTGAAACCCCATCTCTACTAAAAATACAAAAAATTA 51 137680 

AGGCAGGAGAATCGCTTGAACCTGGGAGATGGAGGTTGCAGTGAGTAGAGA 51 137779 

TGCACTCCAGGCTGGGTGACAGAGAAAAACTCTGTCTCAATAAAATAAAATAAAA 55 137839 

AATAAAAATAAAAGAATGCAAATTCAGCTAAGAGTTAAGTGCCAGGGCCTG 51 137892 

TCTCATGAGTCGCTTCATTTTACTGTCCCAGTACGCCTGGGAGGTCTGTTT 51 137955 

ATCCCCTTTCACAGCTGTGAAAACCGCAGCCACGGAGATGAAGTCCTTTTT 51 138009 

AAGAGCCAGGTGGTGAACCAATAGGTGCCCCTTGTCGTTAAGGGCACTGTT 51 138084 

TTGTCGTTAAGGGCACTGTTGTTGTGGGTGGCCAGGACCAGGCCCTTCCCT 51 138115 

ATGGTCTCTACACGGGCGCTGGCCCCCCCTGCTGGTCTATGCACAGAAAAT 51 138201 

ACAACCCGTCACCAGAAAACAAGGGCACAGAATGGAGCAAAGGAACAAAAT 51 138258 

AACAAAATGGGGCCATGAGAAACTTCACCCCTGTCTACCCAGGAGTTCTGC 51 138301 

TGGGGAGAGTGCTGGATTTGGCAACCAGATGGGTTCTGAGGGGCTTGCAGT 51 138378 
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TTCATTCAGTGGATGACCTTGGGTGGGTTATTTTCACTGCCCTTCTGATAT 51 138445 

GGGTCAGAGAGGTTAAATAATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCT 55 138517 

GGTCAGAGAGGTTAAATAATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTT 55 138518 

GAGAGGTTAAATAATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAG 55 138523 

AGAGGTTAAATAATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGT 55 138524 

TTAAATAATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGTTCACT 55 138529 

TAAATAATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGTTCACTT 55 138530 

AATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGTTCACTTTAGTG 55 138535 

ATTCGTCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGTTCACTTTAGTGG 55 138536 

TCTGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGTTCACTTTAGTGGC 51 138541 

TGCATGACTGTTAACTGGAATCTGGTGCTTCAAAGTTCACTTTAGTGGCCT 51 138543 

TGAAGGAGACACGTGGCTGCCCCCTGTGTGCATGGTATCTTCTTGGACCTC 51 138641 

TGTGTGCATGGTATCTTCTTGGACCTCCCATTCCTCCTTATCGTTCCTGTTTTAA 55 138665 

TGTGCATGGTATCTTCTTGGACCTCCCATTCCTCCTTATCGTTCCTGTTTTAA 53 138667 

GTGCATGGTATCTTCTTGGACCTCCCATTCCTCCTTATCGTTCCTGTTTTAA 52 138668 

ATTCCTCCTTATCGTTCCTGTTTTAAGCCCGAGGAAGTCCTGTGCTTTTAA 51 138694 

TATCGAAGCTAATCTCCCCATCCCAATGCCCTGACTAATCCCATCTGCAAA 51 138777 

ATCCCATCTGCAAAGTCCCTTTTGCTACGTAAGGTGTATGATATTCAGAGGTTCT 55 138814 

TCCCATCTGCAAAGTCCCTTTTGCTACGTAAGGTGTATGATATTCAGAGGTTCTG 55 138815 

TCTGCAAAGTCCCTTTTGCTACGTAAGGTGTATGATATTCAGAGGTTCTGGG 52 138820 

CTGCAAAGTCCCTTTTGCTACGTAAGGTGTATGATATTCAGAGGTTCTGGG 51 138821 

ACATTCTGCCTACTAGACCCCAAAGATGTGTGTTCATACCAAATACAAAAT 51 138905 

CCCAAGGTCTCATCCCATTATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAA 55 138969 

CCAAGGTCTCATCCCATTATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAAT 55 138970 

GTCTCATCCCATTATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGT 55 138975 

TCTCATCCCATTATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTC 55 138976 

TCCCATTATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTA 55 138981 

CCCATTATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAA 55 138982 

TATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACC 55 138987 

ATAACATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACCT 55 138988 

ATCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACCTCAATC 55 138993 

TCAACTGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACCTCAATCT 55 138994 

TGAAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACCTCAATCTG 51 138999 

AAGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACCTCAATCTGGT 51 139001 

AGAGTCCCAAATCTGCTCTCAATCTCGTCACCTAATCACCTCAATCTGGTG 51 139002 

GTGAACCTGGAACTCACTAAACCAGTTACCAGGCCCTAAAGTGCAGTGGGT 51 139101 

AGGAGCACAATCTAGTTCTGTCCCTGATCCAAGGGACCTGAGATGTAATAT 51 139162 

GAAAGAAAAGGAAGAAACAATGAGGCTGTACACCCAGAAATACCAAACTGCCTAG 55 139219 

AAAGAAAAGGAAGAAACAATGAGGCTGTACACCCAGAAATACCAAACTGCCTAGC 55 139220 

AAAGGAAGAAACAATGAGGCTGTACACCCAGAAATACCAAACTGCCTAGCCT 52 139225 

AAGGAAGAAACAATGAGGCTGTACACCCAGAAATACCAAACTGCCTAGCCT 51 139226 

AGAAACAATGAGGCTGTACACCCAGAAATACCAAACTGCCTAGCCTCCCTT 51 139231 

CTGTCAGCACCGAATTCCACATCCTGTGAGCTTGGGAAGATGCCAAGCTAC 51 139326 

AAGATGCCAAGCTACACGCTTTCCTCCAGCGGGTACTGCTCATTTTAGAAA 51 139362 

CAGCACTTTGGGTGGCCGAGGCGGGTGGATCACCTGAAGCCAGGAATTTGT 51 139452 

ACCAGCCTGGCCAACATGGCAAAACCCTGTCTCTACCAAAAATAGAAAAAT 51 139504 

CTGTGGTCCCAGCTACTTGGGAGGCTGAGGCAGGAGAATCACTTGAACCCA 51 139578 

ACTCCAGCCTGGGTGACAGAGTGCCACTGAGACTCCGTCTCAAGAGAAAAA 51 139668 

TGACAGAGTGCCACTGAGACTCCGTCTCAAGAGAAAAAAGAGTCAGCACCT 51 139681 

TCAGGTGAAGGTTTTCCCAGAGCACAGCTGAGCTTGGTCATCCTGCATGTA 51 139768 

AGCTGAGCTTGGTCATCCTGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATT 55 139793 
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GCTGAGCTTGGTCATCCTGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTA 55 139794 

GCTTGGTCATCCTGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTATCAGC 55 139799 

CTTGGTCATCCTGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTATCAGCT 55 139800 

TCATCCTGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTATCAGCTCCACC 55 139805 

CATCCTGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTATCAGCTCCACCT 55 139806 

TGCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTATCAGCTCCACCTGG 52 139811 

GCATGTAGGACTCAGTGTTGTCAAAAGTAGTTGATTATCAGCTCCACCTGG 51 139812 

GGCTGTTTTTAACCTGGTCCCTACCCATATCTTTAATTAGGATCCACGTGCT 52 139862 

GCTGTTTTTAACCTGGTCCCTACCCATATCTTTAATTAGGATCCACGTGCTG 52 139863 
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APPENDIX B: Mouse Protamine Locus Tiling Array Probes 

PROBE SEQUENCE 
PROBE 
LENGTH 

PROBE 
START 

CAGTGCCACAGGGCCAACCAGAAGCCCAGGTGAAGGGCAACTGTTTTAAAG 51 50 

AGTACAAGCCAGGCAACGGTGAGGCCTCACCCCAAGAGCTTTTCTTTGCCT 51 124 

TCCCCAAAGGCAGGGGCTTAACTCCCTGGCGGGTCCAGGTGTCAAGCAGGG 51 189 

TGTGGGGATCTGCATGGTACCACAGTACTCACCAGGTCTCTGCCCTTCGCC 51 284 

ATGGTACCACAGTACTCACCAGGTCTCTGCCCTTCGCCCTGCTAGACTGAA 51 297 

AGGTTTGGTCCTCCATGCTCTCTCCTCACCTCCCTGAAGGACTGGCCATGC 51 384 

GGATGGAGAACCACAGCCATTCTAACGCTCCAGAGAAAGCCCAGACAGTGT 51 437 

AGAGCAGCCACTTCCTCTGAACGTGATCATTAAGCATTAGGAAAGCCACTA 51 498 

AGCAGCCACTTCCTCTGAACGTGATCATTAAGCATTAGGAAAGCCACTAGAA 52 500 

GCAGCCACTTCCTCTGAACGTGATCATTAAGCATTAGGAAAGCCACTAGAA 51 501 

CACTTCCTCTGAACGTGATCATTAAGCATTAGGAAAGCCACTAGAAGCATGTC 53 506 

ACTTCCTCTGAACGTGATCATTAAGCATTAGGAAAGCCACTAGAAGCATGTCCCA 55 507 

CTCTGAACGTGATCATTAAGCATTAGGAAAGCCACTAGAAGCATGTCCCAG 51 512 

TCTGAACGTGATCATTAAGCATTAGGAAAGCCACTAGAAGCATGTCCCAGG 51 513 

CATTAGGAAAGCCACTAGAAGCATGTCCCAGGCTGCAGGAGTCACAGAACT 51 532 

AGCAAGCTCCAGGCGTCTGTCTCAGAGCCAGTGCTGGGTCCTTTCTAGTGC 51 619 

TGTGTCTTGGAACAGCCCTTCCAGCTGGGCTCCTAACAGCACCATTGCTTC 51 676 

CAGCAGCACCCAGGCCCCTGCCACCACAGACCACAAAGCAGCTTTCTGGCT 51 762 

AAGTCAAGCCAGCATGGCCCATCATCCCTCTGAAATGCTTGATGGCTTGCA 51 852 

GCTTGCAGAACCACCACTCCTTCCAAAAACTCGGGGAGCCCTGGCCTCTCT 51 896 

CTCTTCCTGGAAGTAGTTGTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGT 51 955 

TCTTCCTGGAAGTAGTTGTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCAT 53 956 

CTGGAAGTAGTTGTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTC 55 961 

TGGAAGTAGTTGTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCA 55 962 

GTAGTTGTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTG 55 967 

TAGTTGTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGA 55 968 

GTGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAG 55 973 

TGGTCAGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGG 55 974 

AGAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGGATGGA 55 979 

GAGAAGCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGGATGGAC 55 980 

GCAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGGATGGACAGTTA 55 985 

CAAAGAAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGGATGGACAGTTAA 55 986 

AAGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGGATGGACAGTTAAAAGGC 55 991 

AGTTTCCTCTCTGTCATCCATTTCAAATTGATGCAGGATGGACAGTTAAAAGGC 54 992 

TCCAGTCCAGGAATGGTCTGTCGTCAATTACCCGTCTCTCAGTTTTCTCCT 51 1053 

TCTCCTCTGTATACTGGGGGCAACACAGTACTCAGTGTCAGGGGCTGTCCC 51 1098 

ACAGAAATACCAGAGACCAGGCACGGATACTCAGGAGCGGCCATCTTCCCA 51 1163 

CCATCTTCCCAGTCATAAACCACAACTAGCCTGGAAGTTTGGTCCCCATCA 51 1203 

CCAGCATCCCGAAGACTTCAAGAAAAGTCAGTCTGTATACCCCACTCCCAA 51 1298 

GCCAAAGCATACGCTCTAGGAATCTTTGTTTCTTTTAAAAAAAAACTTTCATAATAAAGT 60 1362 

AATAAAGTTTATTACCTAAACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAG 60 1414 

ATAAAGTTTATTACCTAAACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGA 60 1415 

GTTTATTACCTAAACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGA 55 1420 

TTTATTACCTAAACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATG 60 1421 

TACCTAAACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATG 55 1426 

ACCTAAACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATGA 55 1427 

AACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATGAAGCCA 55 1432 

ACTGGCTGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATGAAGCCAG 55 1433 

CTGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATGAAGCCAGAGACC 55 1438 
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TGTAAAAATATAAAATAGGATATTCTGCACAGCAGAAAAATGAAGCCAGAGACCC 55 1439 

AAATATAAAATAGGATATTCTGCACAGCAGAAAAATGAAGCCAGAGACCCTCCC 54 1444 

AATATAAAATAGGATATTCTGCACAGCAGAAAAATGAAGCCAGAGACCCTCCC 53 1445 

CCCTGGTTTGTGCAAAGATACTGGGAATATGTAAACATGGAGAGGTAGGAGT 52 1502 

CCTGGTTTGTGCAAAGATACTGGGAATATGTAAACATGGAGAGGTAGGAGTGGAA 55 1503 

TTTGTGCAAAGATACTGGGAATATGTAAACATGGAGAGGTAGGAGTGGAATTCAG 55 1508 

TTGTGCAAAGATACTGGGAATATGTAAACATGGAGAGGTAGGAGTGGAATTCAGG 55 1509 

CAAAGATACTGGGAATATGTAAACATGGAGAGGTAGGAGTGGAATTCAGGTCCTG 55 1514 

AAAGATACTGGGAATATGTAAACATGGAGAGGTAGGAGTGGAATTCAGGTCCTGG 55 1515 

TCAGGTCCTGGCCCCAGACACAAGCTGCTACAACCAGGGGGGACCCGGAGG 51 1559 

GAGGTGGGATGAGGTCTCCAGCCAGAAGTGGGAGGCATCTCACCCTCCACA 51 1642 

GGCTCCCACGTGGTTCCAGAAAAATAATAATAATTAATAATAAGAAATAATAAGGC 56 1720 

AATAAGAAATAATAAGGCGCCCCCACTTAATGCTGCGGCACAGCGGCAGCC 51 1758 

AACTCAGGTAGTCACGGAGTACCGGGTTAAGAGGGATGCGCGCCAGGTTCT 51 1831 

TAAGAGGGATGCGCGCCAGGTTCTCGCGACCCACGGCGGCCACGATGCGCT 51 1858 

CCCCCAACATGCGGCGCGGCGCCGCCACGTAGTGCTCCAGCAGCTCGAAAA 51 1957 

CGCCACGTAGTGCTCCAGCAGCTCGAAAAGGCAGTCGAAGGTCTCGCGGCT 51 1979 

GGATGCTCGTGGGGCCCGAAGCCATCTTCACGCTGAGCGCGAAGAAGCAGT 51 2068 

GAAGCAGTTCCGTTGGCGACTGTCGCGCACCAAGAAGGTGCCCACGGGCTC 51 2111 

GGGTCCCCAATAGAAGCCGCAGGCGTCCAGGAGCGCGCTGGTCCGCGTGAT 51 2198 

GCGTGATGCGCCGGTAATCGGAGTGGGAGCGGAAGGTGCGGAAGTGAGTGT 51 2242 

CGGGCAGGGCCGGGGACGCACGGGGGCCGCTGGCGAGGACGAAGACGAGGA 51 2318 

GGAGATCGCATTGTCGGCTGCCACCTGGTTGCGTGCTACCATCCTACTCGA 51 2408 

TTGTCGGCTGCCACCTGGTTGCGTGCTACCATCCTACTCGAGGGGCCAGCT 51 2418 

GAGGCAGTGAGCCGGGCGTCCGGGTGGCACAGGCCGGCCAACAGACCCCAA 51 2515 

TGGGCTCATCTGCGAAGTAGGCCGTTCCTGTATGCGGAACCCTTCCAGACT 51 2611 

GCGTGGAGAGGGGCCCGACTCCCGGCCGTCCCCGCTGGTGGCTAGTCGCCT 51 2702 

GTGGCTAGTCGCCTCGCGGCTGCCGCCTACTGGCCACGCCGGGGACTGGAA 51 2739 

CTCAGGGCCGGAGAGGAGGGGCTGACGGCGCCCCGCTCGAGCGAGGGGCCT 51 2809 

GCATCCTCGACCCTGCCATACAGTCTGCGAGGTTAGTCCTGCCGGGCTCTG 51 2903 

TCGACCCTGCCATACAGTCTGCGAGGTTAGTCCTGCCGGGCTCTGCTCCCA 51 2909 

TCACCTGGCGGCAGGACGCGGGGAGCCGCGGCTGGGGGCTCCGGGGCGGCT 51 3005 

TCCGGGGCTGGGAGCCGTGCCGCTGCCACGGCCGCAGTTCTCTCTGCTGCT 51 3067 

TCTGCTGCTGCCCGCCCCTGCATCAGGCTCTTAAACCAGGCAGGCCCCGCC 51 3109 

CTTTCGGTTTCTCTTTCCGGCAAGTCTTTCGGGTTCTCTCTAGACTCCTGA 51 3181 

TCCTCTAACTTGGTTTCGCCTCGCACCTTCCCACATTGGGACCTCTGGGGT 51 3251 

GAATCTTGTGTTCCGTGCCTGGGGTGCTTAGGACTTGGTGCCCGCTCTTTT 51 3316 

TCTTTTGCTCTACCTTCGCCCCAAATCGCAGCCCGCCGTGTGGGATGCTAG 51 3361 

CTGCATTCTTCTGGTTAGGGCTCCGCCTCGCCTGGACCCTGTGCTCCCCAA 51 3446 

AAGGCCTTGGCAATCTCGACCCTTCTTGGAACCCGGCTAGCTAGTCCTAGA 51 3537 

GCAATCTCGACCCTTCTTGGAACCCGGCTAGCTAGTCCTAGAGACCTGTGG 51 3546 

GTTGGCCATTCGGCCTGGCCTTGGCTTGGGCTTCCCAGGAAGCGGTGGCCT 51 3637 

GCTTGGGCTTCCCAGGAAGCGGTGGCCTGACCGCAGAGGCTTCAAAGGAAG 51 3660 

CCGCTCCCGGCCTAGTTCCTCGGAAACCGGGCGGGGTTGGGCTGGGTTCCC 51 3737 

AGAAACTGAGGCCCCGGGCGGGGCTGTGATTCCAAAAAAAGCTGTAATCCC 51 3834 

CCCCGAGCACACCTTGGCTTAGGATCCAGGCAGTCAGACCTATCATTAGGA 51 3931 

CAGGCAGTCAGACCTATCATTAGGACACTGTGTGGTTTCGTGATTCAGTTT 51 3957 

AGGCAGTCAGACCTATCATTAGGACACTGTGTGGTTTCGTGATTCAGTTTGT 52 3958 

GTCAGACCTATCATTAGGACACTGTGTGGTTTCGTGATTCAGTTTGTCCTGAAAG 55 3963 

TCAGACCTATCATTAGGACACTGTGTGGTTTCGTGATTCAGTTTGTCCTGAAAGG 55 3964 

CCTATCATTAGGACACTGTGTGGTTTCGTGATTCAGTTTGTCCTGAAAGGC 51 3969 

TATCATTAGGACACTGTGTGGTTTCGTGATTCAGTTTGTCCTGAAAGGCCA 51 3971 

TTCGCGTGCAGGCTTCCCTGTGCTCACAGTGACGCACACTGCCCTCTACAG 51 4069 

AGTCCTGGTCTCCCCAGACAGAGCACAGAGCGCCATATTTCATCCTAAGCA 51 4166 

GCCATATTTCATCCTAAGCACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGT 55 4197 
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CCATATTTCATCCTAAGCACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTG 55 4198 

TTTCATCCTAAGCACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTGGCTGT 55 4203 

TTCATCCTAAGCACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTGGCTGTG 55 4204 

CCTAAGCACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTGGCTGTGGTTGT 55 4209 

CTAAGCACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTGGCTGTGGTTGTG 55 4210 

CACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTGGCTGTGGTTGTGGT 52 4215 

ACAACCAAACTTATCTTGTGGTGCTTGAATTTGTGTGGCTGTGGTTGTGGTG 52 4216 

TGCAGCCATGGTCAGTCTAACCCTTGGTGGGCGATAAAGGCTGGGTTTGTA 51 4266 

CAGGTCTTTCTGGTCTGGCAAGCATCACGGATGCTTGTTTGCAGTGCTGGG 51 4358 

ACACAGGGCCTTGTACCAGCCTATTTTAGTAGTACTGGGGTTGGTGAACTC 51 4415 

TGTGCTTCCAGCCCAGGCAAAGTGAGGAAAACCTCTTGGGGTACAGTATCC 51 4477 

GTACAGTATCCCCTTGGGACTTGGCAGGCTTATTGGTGCTGAGGTGGGTGA 51 4517 

CTGCCAAGCTCTTGGCAGACCTTTTCAGAAGAACCCTATAAATAGAGGACT 51 4601 

TGCCAAGCTCTTGGCAGACCTTTTCAGAAGAACCCTATAAATAGAGGACTC 51 4602 

CTCCCCTCCTCCTCAGTCAGAGGGTGTGTCCTCTCGCCCTGCCCCTGGCTA 51 4685 

CCCTCTCCCATCCATCACATTCCAGTGATGCAGTCTTTAGTATATATGCCA 51 4737 

CCTCTCCCATCCATCACATTCCAGTGATGCAGTCTTTAGTATATATGCCAG 51 4738 

CCCATCCATCACATTCCAGTGATGCAGTCTTTAGTATATATGCCAGGGATCTGAT 55 4743 

CCATCCATCACATTCCAGTGATGCAGTCTTTAGTATATATGCCAGGGATCTGATT 55 4744 

CATCACATTCCAGTGATGCAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTT 55 4749 

ATCACATTCCAGTGATGCAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTC 55 4750 

ATTCCAGTGATGCAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCC 55 4755 

TTCCAGTGATGCAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCA 55 4756 

GTGATGCAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCATCTAA 55 4761 

TGATGCAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCATCTAAA 55 4762 

CAGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCATCTAAAGTACA 55 4767 

AGTCTTTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCATCTAAAGTACAG 55 4768 

TTAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCATCTAAAGTACAGGG 52 4773 

TAGTATATATGCCAGGGATCTGATTGCCTTCCTTCCATCTAAAGTACAGGG 51 4774 

GGCAAGTCAAGCTGTCTTTGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAA 55 4823 

GCAAGTCAAGCTGTCTTTGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAA 55 4824 

TCAAGCTGTCTTTGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAAC 55 4829 

CAAGCTGTCTTTGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACA 55 4830 

TGTCTTTGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTG 55 4835 

GTCTTTGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGA 55 4836 

TGGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGT 55 4841 

GGACAACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTA 55 4842 

ACTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCT 55 4847 

CTTGGTTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTG 55 4848 

TTTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTGCTTCC 55 4853 

TTCAGTTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTGCTTCCT 55 4854 

TTTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTGCTTCCTGACCC 55 4859 

TTCTAAAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTGCTTCCTGACCCA 55 4860 

AAAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTGCTTCCTGACCCACC 52 4865 

AAGTTGTGAAAAAGAAACATGCTGAGCTGTATAGCTGCTTCCTGACCCACC 51 4866 

AGGGGTCCAGAGAGCCCAGTACCCACTGTACAGTGGCTGCCATTGTAGGGT 51 4920 

AAACGTGGTTCCATAGCCTAGCCTGCAAGCCACCTTTTTCCAGCATTCACA 51 4989 

CCCACTGCCCCTGTGTGATTTTGAAAGTGTCAACGCAGATGGGAGAGGGAG 51 5061 

GGACTGGGAGATTGTGCGGTGAGGTAGATAGCCTGTCCCACTTCTGGGAAA 51 5112 

TTCAGTTCCCTGAACTTGGTCCGTTAGCCAAGCAATGTTGCCTTGCTGTCA 51 5174 

ATGTCTGCTGTGTACACTTGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAA 60 5224 

TGTCTGCTGTGTACACTTGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAA 60 5225 

GCTGTGTACACTTGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAA 55 5230 

CTGTGTACACTTGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAA 55 5231 

TACACTTGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTA 55 5236 
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ACACTTGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAA 55 5237 

TGCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTG 55 5242 

GCGTGCAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGC 55 5243 

CAAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACT 55 5248 

AAGCATCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTC 55 5249 

TCCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTCAGGCT 55 5254 

CCCTTGTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTCAGGCTG 55 5255 

GTGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTCAGGCTGGAGAG 55 5260 

TGGATAGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTCAGGCTGGAGAGA 55 5261 

AGGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTCAGGCTGGAGAGATGGC 54 5266 

GGAATGCTTTATTTAAAAAAATTAAAACTGCTGACTCAGGCTGGAGAGATGGC 53 5267 

AGTTCAATTCCTAGCAACCACATGGTGGCTCACAGCCATCTGTAATGGAAT 51 5360 

TTCAATTCCTAGCAACCACATGGTGGCTCACAGCCATCTGTAATGGAATCT 51 5362 

AATTCCTAGCAACCACATGGTGGCTCACAGCCATCTGTAATGGAATCTGAT 51 5365 

CCCTCTCCTGGTGTGTCTGGAGACAGCGACAGTGTACACATACATTTTTTTTTTGTTTTT 60 5417 

CCTCTCCTGGTGTGTCTGGAGACAGCGACAGTGTACACATACATTTTTTTTTTGT 55 5418 

CCTGGTGTGTCTGGAGACAGCGACAGTGTACACATACATTTTTTTTTTGTTTTTG 55 5423 

CTGGTGTGTCTGGAGACAGCGACAGTGTACACATACATTTTTTTTTTGTTTTTGT 55 5424 

GTGTCTGGAGACAGCGACAGTGTACACATACATTTTTTTTTTGTTTTTGTTTTTT 55 5429 

TGTCTGGAGACAGCGACAGTGTACACATACATTTTTTTTTTGTTTTTGTTTTTTT 55 5430 

TTTTTTGTTTTTGTTTTTTTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGG 60 5465 

TTTTTGTTTTTGTTTTTTTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGG 60 5466 

GTTTTTGTTTTTTTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGG 55 5471 

TTTTTGTTTTTTTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGT 55 5472 

GTTTTTTTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAG 55 5477 

TTTTTTTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGC 55 5478 

TTTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAA 55 5483 

TTTTTTTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAAT 55 5484 

TTTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATG 55 5489 

TTAAAAAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGT 55 5490 

AAGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCAT 55 5495 

AGCTGCTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATA 55 5496 

CTGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAAT 55 5501 

TGACTCAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATT 55 5502 

CAAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGC 55 5507 

AAGACTAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCA 55 5508 

TAGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGAC 55 5513 

AGTCTTCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACA 55 5514 

TCCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTC 55 5519 

CCAGGGTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCC 55 5520 

GTACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGA 55 5525 

TACAAGCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGAC 55 5526 

GCTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGACATCAT 55 5531 

CTTTAATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGACATCATC 55 5532 

ATCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGACATCATCCCAAC 55 5537 

TCCATGTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGACATCATCCCAACA 55 5538 

GTTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGACATCATCCCAACAGT 52 5543 

TTGCATAGAAATTGCTGCAGTGACATGTTCCTGTGACATCATCCCAACAGTC 52 5544 

CCCTAGTGATGGCTATCTCATTTTGGGATCAAATGGACACAGGAACATCCT 51 5596 

CCTAGTGATGGCTATCTCATTTTGGGATCAAATGGACACAGGAACATCCTG 51 5597 

TGATGGCTATCTCATTTTGGGATCAAATGGACACAGGAACATCCTGGAGTG 51 5602 

TATCTCATTTTGGGATCAAATGGACACAGGAACATCCTGGAGTGCGTCACTTGTA 55 5609 

ATCTCATTTTGGGATCAAATGGACACAGGAACATCCTGGAGTGCGTCACTTGTAT 55 5610 

ATTTTGGGATCAAATGGACACAGGAACATCCTGGAGTGCGTCACTTGTATCTT 53 5615 

TTTTGGGATCAAATGGACACAGGAACATCCTGGAGTGCGTCACTTGTATCTT 52 5616 
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AGGAACATCCTGGAGTGCGTCACTTGTATCTTCGCCCTAAAAGACAGGAAT 51 5636 

AGTCCATTCCACTCCATCTGGAAAGCAATTGAGTGCGTGTTGCTCAGGTAA 51 5733 

GCTTGCCCTGCAGGTACCTGAGCTACGCCTCTTAGCTCTGTGAGTCCGTTT 51 5826 

AGGTACCTGAGCTACGCCTCTTAGCTCTGTGAGTCCGTTTCCGCCTCCTGA 51 5837 

CTGTTCTTGGGGCAGCTCCCGCGGTGGCTGGGTCTTGCAGGTGAGTGTCGA 51 5926 

TGGGTCTTGCAGGTGAGTGTCGAGAGTGCACGGATGGCTTGGGGTGCTTCA 51 5954 

CTGGCTGCAGCTCCGGCAGTGGTGGCTGCAGGTGCACTGATTGCACTGGTT 51 6051 

AGCTCCGGCAGTGGTGGCTGCAGGTGCACTGATTGCACTGGTTACTGGTGT 51 6059 

AAGGCTCTGCATCTTGGTGTCCATGGGAGGCCACACTCGGGGCAGAGACTT 51 6156 

TCCCCACAGCCCCTAGTTATATAGCTGGGCCGATTATGATGGCATAGGCCA 51 6246 

CTAGTTATATAGCTGGGCCGATTATGATGGCATAGGCCACAGAGGGTGACA 51 6258 

AGCTTTTAGGGTCCTGTGGGTCAGGTCAGATTGTGCTGAGCCCACATCTCA 51 6352 

CACATCTCAGATCTGCAGCTTTCTTGTTTCACCTCTGTGTGTCCCTTCTTT 51 6394 

ACATCTCAGATCTGCAGCTTTCTTGTTTCACCTCTGTGTGTCCCTTCTTTCTACT 55 6395 

TCAGATCTGCAGCTTTCTTGTTTCACCTCTGTGTGTCCCTTCTTTCTACTC 51 6400 

AGATCTGCAGCTTTCTTGTTTCACCTCTGTGTGTCCCTTCTTTCTACTCCA 51 6402 

ATCTGCAGCTTTCTTGTTTCACCTCTGTGTGTCCCTTCTTTCTACTCCAGT 51 6404 

TTTCTTGTTTCACCTCTGTGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATT 60 6413 

TTGTTTCACCTCTGTGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAAT 55 6417 

TGTTTCACCTCTGTGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATT 55 6418 

ACCTCTGTGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATTGTA 52 6424 

CCTCTGTGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATTGTA 51 6425 

GTGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATTGTACCCTT 51 6430 

TGTGTCCCTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATTGTACCCTTCT 52 6431 

CTTCTTTCTACTCCAGTCCTCCCAACTAAGTAATTGTACCCTTCTCACGGT 51 6438 

TTCTTTCTACTCCAGTCCTCCCAACTAAGTAATTGTACCCTTCTCACGGTGACAT 55 6439 

TACTCCAGTCCTCCCAACTAAGTAATTGTACCCTTCTCACGGTGACATCAA 51 6446 

GCCAGGAGAAGTAACAGAGGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGT 55 6498 

CCAGGAGAAGTAACAGAGGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTA 55 6499 

AGAAGTAACAGAGGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTAGCCTG 55 6504 

GAAGTAACAGAGGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTAGCCTGT 55 6505 

AACAGAGGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTAGCCTGTGCTTG 55 6510 

ACAGAGGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTAGCCTGTGCTTGA 55 6511 

GGATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTAGCCTGTGCTTGAAGG 53 6516 

GATTTATATCATGAGGTTAGCTAAAGATCAGCCTGTAGCCTGTGCTTGAAGGC 53 6517 

GCCTGGCCTATTATAGGAAGTATAGCCAGTGTGTGGGTAGCGAGACACTGT 51 6614 

TATTATAGGAAGTATAGCCAGTGTGTGGGTAGCGAGACACTGTGCCCTGAT 51 6622 

AGCTGGGAAGTTAAGGGTCAGGTTCACAGAACTGAAGCCTGATCTTGGGTA 51 6721 

CAGAACTGAAGCCTGATCTTGGGTATCCCATGGGCTCCCTCAGTCTTACAT 51 6747 

GTGGTCTTTGCTTTAGTACCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTA 55 6844 

TGGTCTTTGCTTTAGTACCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAG 55 6845 

TTTGCTTTAGTACCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCA 55 6850 

TTGCTTTAGTACCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCAC 55 6851 

TTAGTACCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTA 55 6856 

TAGTACCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAA 55 6857 

CCCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAAT 51 6862 

CCAGCCTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAATCA 52 6863 

CTGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAATCACTCTGACA 55 6868 

TGGAAAAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAATCACTCTGACAC 55 6869 

AAGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAATCACTCTGACACTCTTG 55 6874 

AGACAAGGTCGTGGTATTTTACTAGAACCACCTGTAATCACTCTGACACTCTTGT 55 6875 

AGGTCGTGGTATTTTACTAGAACCACCTGTAATCACTCTGACACTCTTGTAGGAG 55 6880 

GGTCGTGGTATTTTACTAGAACCACCTGTAATCACTCTGACACTCTTGTAGGA 53 6881 

TGGTATTTTACTAGAACCACCTGTAATCACTCTGACACTCTTGTAGGAGGCAATG 55 6886 

GGTATTTTACTAGAACCACCTGTAATCACTCTGACACTCTTGTAGGAGGCAATGC 55 6887 
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TTTACTAGAACCACCTGTAATCACTCTGACACTCTTGTAGGAGGCAATGCTG 52 6892 

TTACTAGAACCACCTGTAATCACTCTGACACTCTTGTAGGAGGCAATGCTG 51 6893 

ACCACCCATGCAGCCAGGATTCACTGGCATGGGCCTTTACATTCAGTGTGT 51 6992 

GCCTTTACATTCAGTGTGTGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGA 55 7024 

CCTTTACATTCAGTGTGTGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAG 55 7025 

ACATTCAGTGTGTGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTT 55 7030 

CATTCAGTGTGTGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTT 55 7031 

AGTGTGTGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTC 55 7036 

GTGTGTGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCT 53 7037 

TGTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAA 55 7042 

GTATGTGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAAC 55 7043 

TGTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCA 53 7048 

GTGAGTGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCA 52 7049 

TGTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACA 55 7054 

GTGTTCAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAA 55 7055 

CAGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGT 55 7060 

AGAAGACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTT 55 7061 

ACAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTT 55 7066 

CAACTCTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTA 55 7067 

CTTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTACCT 53 7072 

TTAGGAGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTACCTGCT 55 7073 

AGTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTACCTGCTGAGAT 55 7078 

GTGGTTTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTACCTGCTGA 51 7079 

TTCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTACCTGCTGAGATGGT 52 7084 

TCTCTCCTTGAACTCAGCTTGACAACATGTTCCTTTACCTGCTGAGATGGT 51 7085 

TTGAACTCAGCTTGACAACATGTTCCTTTACCTGCTGAGATGGTCTCAGCT 51 7092 

AACTCAGCTTGACAACATGTTCCTTTACCTGCTGAGATGGTCTCAGCTCAA 51 7095 

AGCTTGACAACATGTTCCTTTACCTGCTGAGATGGTCTCAGCTCAACGAAT 51 7100 

CTTGACAACATGTTCCTTTACCTGCTGAGATGGTCTCAGCTCAACGAATCTT 52 7102 

TTGACAACATGTTCCTTTACCTGCTGAGATGGTCTCAGCTCAACGAATCTTCT 53 7103 

AACATGTTCCTTTACCTGCTGAGATGGTCTCAGCTCAACGAATCTTCTCCA 51 7108 

ATGGTCTCAGCTCAACGAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAA 51 7131 

GTCTCAGCTCAACGAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAA 60 7134 

TCTCAGCTCAACGAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTT 55 7135 

GCTCAACGAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAAA 55 7140 

CTCAACGAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAAAT 55 7141 

CGAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAAATAAACA 55 7146 

GAATCTTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAAATAAACAT 55 7147 

TTCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAAATAAACATGCC 53 7152 

TCTCCAGAGTTCTGGGATTCCAGTTCTAAGTTCACTTTTAAATAAACATGCC 52 7153 

CCGTTGTGAAACTACCTGATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCA 55 7203 

CGTTGTGAAACTACCTGATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAG 55 7204 

TGAAACTACCTGATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAGCCAGC 55 7209 

GAAACTACCTGATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAGCCAGCT 55 7210 

TACCTGATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAGCCAGCTTTGTC 55 7215 

ACCTGATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAGCCAGCTTTGTCT 55 7216 

ATTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAGCCAGCTTTGTCTGGGAT 55 7221 

TTTAATGAGTTCTGCCTTCTCTGTTCATCTTTTGCAGCCAGCTTTGTCTGGGATG 55 7222 

CCTTCTCTGTTCATCTTTTGCAGCCAGCTTTGTCTGGGATGTTCCCATATTA 52 7236 

CTTCTCTGTTCATCTTTTGCAGCCAGCTTTGTCTGGGATGTTCCCATATTAG 52 7237 

ATCTTTTGCAGCCAGCTTTGTCTGGGATGTTCCCATATTAGCAGGCTGAAT 51 7248 

CCCAAGATAGAGCCTTTGAAGAATTATGGTACCATGCAGAGCTATAATTGGG 52 7313 

CCAAGATAGAGCCTTTGAAGAATTATGGTACCATGCAGAGCTATAATTGGG 51 7314 

CTTCACATCCACTAGCAAGTATTCTCACAGAGGATAGAGGCACTGTCACAA 51 7370 

TTCACATCCACTAGCAAGTATTCTCACAGAGGATAGAGGCACTGTCACAAGA 52 7371 
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ATCCACTAGCAAGTATTCTCACAGAGGATAGAGGCACTGTCACAAGAGTCT 51 7376 

TGGGCTGCTGTAGCCATAAGTCCAAAGTTTCAGGAGTAGTGGCTGGTGGCA 51 7465 

AGCCATAAGTCCAAAGTTTCAGGAGTAGTGGCTGGTGGCACCTACACCCAG 51 7476 

CCTAAGGCACAGGCTCTGTGCTTGTGCTACACAGCCAGCCCTGAGGCCTCT 51 7565 

TCCCATGGGAGAACTGGCCACACGTGAAAGACATATTTGGGTCTCTGGCAT 51 7621 

CATGAATTTGAGCCCTATCAACCTTCCCCAAACCCACTTGGAGACCTTTGT 51 7669 

GGTTTCACTGGGTTTCACTTCCCAGATCCCAAGAGCCCTCAGTGGCAAGGT 51 7738 

GCCTCCTTCCTCCCACATACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATG 55 7813 

CCTCCTTCCTCCCACATACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGG 55 7814 

TTCCTCCCACATACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGGAACTT 55 7819 

TCCTCCCACATACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGGAACTTT 55 7820 

CCACATACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGGAACTTTCCTCT 55 7825 

CACATACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGGAACTTTCCTCTG 55 7826 

ACTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGGAACTTTCCTCTGGG 52 7831 

CTGCTGTTTCTTTTGAATAGGAGTTAATAGGAGATGGAACTTTCCTCTGGG 51 7832 

CTGCATATAGCCACATCCTCCATAGAGGATGCTACATAGAGCCTGAATCAAAACA 55 7888 

TGCATATAGCCACATCCTCCATAGAGGATGCTACATAGAGCCTGAATCAAAACAT 55 7889 

ATAGCCACATCCTCCATAGAGGATGCTACATAGAGCCTGAATCAAAACATATCCA 55 7894 

TAGCCACATCCTCCATAGAGGATGCTACATAGAGCCTGAATCAAAACATATCCAG 55 7895 

ACATCCTCCATAGAGGATGCTACATAGAGCCTGAATCAAAACATATCCAGCCTTG 55 7900 

CATCCTCCATAGAGGATGCTACATAGAGCCTGAATCAAAACATATCCAGCCTT 53 7901 

TCCATAGAGGATGCTACATAGAGCCTGAATCAAAACATATCCAGCCTTGGACA 53 7906 

CCATAGAGGATGCTACATAGAGCCTGAATCAAAACATATCCAGCCTTGGACA 52 7907 

ACATAGAGCCTGAATCAAAACATATCCAGCCTTGGACAGCACCCCCAGTGA 51 7921 

ACACACACACACACACACACACACACACACACGTATGCACATAAAGGGAAA 51 8015 

ACACACACACACACACACACACACACACACGTATGCACATAAAGGGAAAGA 51 8017 

GTATGCACATAAAGGGAAAGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTAT 55 8047 

TATGCACATAAAGGGAAAGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATT 55 8048 

ACATAAAGGGAAAGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTT 55 8053 

CATAAAGGGAAAGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTC 55 8054 

AGGGAAAGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTCTGAAT 55 8059 

GGGAAAGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTCTGAATG 55 8060 

AGAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTCTGAATGTCCTC 55 8065 

GAGGGAGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTCTGAATGTCCTCT 55 8066 

AGACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTCTGAATGTCCTCTGGC 53 8071 

GACCAAGAGAGTTCCATGGAGACTCTTTATTCTTTTCTGAATGTCCTCTGGC 52 8072 

TTTTCTGAATGTCCTCTGGCGTGGCAATGGGCACCCATTGCCAGGCAGGCC 51 8104 

TGGGCCTCCCCATCCTCGGCGCTCTCTTGCTTTTCGGGCTCCAGCAGCAGC 51 8196 

CCCATCCTCGGCGCTCTCTTGCTTTTCGGGCTCCAGCAGCAGCAGCTTGCC 51 8204 

CTCTTCCTCGTCCTCCTCCTCTTCCTCGCCCTCTGATGACAGGGAAAAGTT 51 8303 

GCTTCTTCATGGAGGACTCGTGGCCACGGCTGTGACCAGTGTTCTGGGCTG 51 8377 

CCAGTGCTGAGCTTGGCACAGCGGGAACCCATCGCCCACTCCTGTCTCTCT 51 8436 

CTGGACTAGGAGGGAGGCAGCCTGGGTAGCGAGAGAGTGTGAGACTGGTGG 51 8485 

CCCCCACCCCAGAATTTGGAGCTATGCTTACATTTTCCAGGAACCCTGGCT 51 8576 

AGAATTTGGAGCTATGCTTACATTTTCCAGGAACCCTGGCTGAGCTGGAATGATT 55 8586 

AATTTGGAGCTATGCTTACATTTTCCAGGAACCCTGGCTGAGCTGGAATGATT 53 8588 

ATTTGGAGCTATGCTTACATTTTCCAGGAACCCTGGCTGAGCTGGAATGATT 52 8589 

CACAAACTAGAGGAGCTGAACATGTTAACTCATGTGCTGGGAAGATGGTCT 51 8666 

ACAAACTAGAGGAGCTGAACATGTTAACTCATGTGCTGGGAAGATGGTCTCA 52 8667 

CCCATTCCAGCTCTTCATTTTAGTTCACACTTCACCGTAAGGATGCTTGGATTTG 55 8755 

CCATTCCAGCTCTTCATTTTAGTTCACACTTCACCGTAAGGATGCTTGGATTTGG 55 8756 

CCAGCTCTTCATTTTAGTTCACACTTCACCGTAAGGATGCTTGGATTTGGC 51 8761 

TCTTCATTTTAGTTCACACTTCACCGTAAGGATGCTTGGATTTGGCCAATT 51 8766 

GACCTTGTTTTCCCTAGTCCCTTCCCTCAGGCCCCTTCCCTCAGGCCCCTT 51 8861 

CACGGTGTTGTTGAAAAGGAGACAGCAGTCAGTGAATCTCGTGTCAAGCTTTATT 55 8922 
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ACGGTGTTGTTGAAAAGGAGACAGCAGTCAGTGAATCTCGTGTCAAGCTTTATTT 55 8923 

GTTGTTGAAAAGGAGACAGCAGTCAGTGAATCTCGTGTCAAGCTTTATTTGGCAG 55 8928 

TTGTTGAAAAGGAGACAGCAGTCAGTGAATCTCGTGTCAAGCTTTATTTGGCAGG 55 8929 

GAAAAGGAGACAGCAGTCAGTGAATCTCGTGTCAAGCTTTATTTGGCAGGT 51 8934 

AAAAGGAGACAGCAGTCAGTGAATCTCGTGTCAAGCTTTATTTGGCAGGTG 51 8935 

AGTCAGTGAATCTCGTGTCAAGCTTTATTTGGCAGGTGGCTTTGCTCAGTA 51 8948 

TCAGTGAATCTCGTGTCAAGCTTTATTTGGCAGGTGGCTTTGCTCAGTACT 51 8950 

AGTGAATCTCGTGTCAAGCTTTATTTGGCAGGTGGCTTTGCTCAGTACTCA 51 8952 

TGAATCTCGTGTCAAGCTTTATTTGGCAGGTGGCTTTGCTCAGTACTCAGAT 52 8954 

GAATCTCGTGTCAAGCTTTATTTGGCAGGTGGCTTTGCTCAGTACTCAGAT 51 8955 

CTCAGGGCTCAGACATCGACATGGAATGGTGGTGTGGCCTCACATGATGTT 51 9024 

AGGCAGAATGGACAGGCCTGGGGAGGCTTAGTGATGGTGCCTCCTACATTT 51 9121 

CAGAATGGACAGGCCTGGGGAGGCTTAGTGATGGTGCCTCCTACATTTCCT 51 9124 

GAAAGTCGAGGTTTGCTAGGCTGCCTGGAAGGCAGCAGGGTTTAGATGGGC 51 9223 

TGTGGGGTGCTTACCTCTGCGATGCCGCCTCCTGTGGCGGCAGGAGTGTCT 51 9304 

CCTTCTGCATGACCGACGCCTCTTGTGGATCCTATGTAGCCTCTTACGAGA 51 9361 

CCCTGTGTGTCCTCCCATAGTCCTCTACGCGCTCTGGGCTCAGCCCTTGCC 51 9441 

TCGCGTTCATGGTCTTGTCCAGGCCCCTGGTGCGGACCCTCACTGGGGCTC 51 9506 

CTCACTGGGGCTCCTCATTCGGTAGCGAACCATGGTGCCAGGAGATCAGGA 51 9544 

CTGCAGCTGACCTGGATTGGAGGAGGAGGGACGAAAGCCTGCCCACCTGCT 51 9610 

ATATATAAAGGTAAACCCCACTGTGACCTGTCGGCCCACCCCTGATTGATT 51 9706 

ACAGGGTTTGCAGGACTGGCTTAGGGGCCAAGTTACTCATCTTGCTTTGAA 51 9793 

GCCAAGTTACTCATCTTGCTTTGAAGCATGCTGACTTATTGAATGTGAGATGGC 54 9819 

CCAAGTTACTCATCTTGCTTTGAAGCATGCTGACTTATTGAATGTGAGATGGC 53 9820 

CCTCACACAATGAAGAATGACCTTGAACTTCTAACCCTGGTCCCTTTACCT 51 9872 

CTCACACAATGAAGAATGACCTTGAACTTCTAACCCTGGTCCCTTTACCTC 51 9873 

TTGAACTTCTAACCCTGGTCCCTTTACCTCCCAGGGGTTGGAATCACATAT 51 9894 

CATGGCCTTGGTTGGGCATTCGAGGAAGCACTCTACCAACTCCTAGCAAAA 51 9992 

CTAGCAAAAGCTTCCCACCCACTCCATGTGCATTAAGGACAGTGTAACATATCTT 55 10034 

TAGCAAAAGCTTCCCACCCACTCCATGTGCATTAAGGACAGTGTAACATATCTTC 55 10035 

AAAGCTTCCCACCCACTCCATGTGCATTAAGGACAGTGTAACATATCTTCC 51 10040 

CGCTTCTTAACTTCTTAACTTCCTATCTTGGATCTTAGGCTAACCAGGTCTGCCT 55 10118 

GCTTCTTAACTTCTTAACTTCCTATCTTGGATCTTAGGCTAACCAGGTCTGCCTA 55 10119 

TTAACTTCTTAACTTCCTATCTTGGATCTTAGGCTAACCAGGTCTGCCTACCTCT 55 10124 

TAACTTCTTAACTTCCTATCTTGGATCTTAGGCTAACCAGGTCTGCCTACCTCTA 55 10125 

TCTTAACTTCCTATCTTGGATCTTAGGCTAACCAGGTCTGCCTACCTCTACTTTC 55 10130 

CTTAACTTCCTATCTTGGATCTTAGGCTAACCAGGTCTGCCTACCTCTACTTT 53 10131 

TAACCAGGTCTGCCTACCTCTACTTTCCTGAGGCATATCTGAGACATTTGTTGAT 55 10158 

AACCAGGTCTGCCTACCTCTACTTTCCTGAGGCATATCTGAGACATTTGTTGATT 55 10159 

GGTCTGCCTACCTCTACTTTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAA 55 10164 

GTCTGCCTACCTCTACTTTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAAC 55 10165 

CCTACCTCTACTTTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAACTCTAC 55 10170 

CTACCTCTACTTTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAACTCTACC 55 10171 

TCTACTTTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCT 55 10176 

CTACTTTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTG 55 10177 

TTCCTGAGGCATATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTGATGAA 55 10182 

TCCTGAGGCATATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTGATGAAT 55 10183 

AGGCATATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCC 55 10188 

GGCATATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCA 55 10189 

ATCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATC 55 10194 

TCTGAGACATTTGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATCA 55 10195 

GACATTTGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATCAGAAGG 55 10200 

ACATTTGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATCAGAAGGG 55 10201 

TGTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATCAGAAGGGTGTGG 55 10206 

GTTGATTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATCAGAAGGGTGTG 53 10207 
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TTCTCAACTCTACCTTGCTGATGAATAGTCCAGAATCAGAAGGGTGTGGGA 51 10212 

AGAGGGACATAGTCCCTCATAATTCTTGAATCTGAGCCTGTCACAGGACAAT 52 10270 

GAGGGACATAGTCCCTCATAATTCTTGAATCTGAGCCTGTCACAGGACAAT 51 10271 

ACATAGTCCCTCATAATTCTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTA 55 10276 

CATAGTCCCTCATAATTCTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAG 55 10277 

TCCCTCATAATTCTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTG 55 10282 

CCCTCATAATTCTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGT 53 10283 

ATAATTCTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCT 55 10288 

TAATTCTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTT 55 10289 

CTTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATA 55 10294 

TTGAATCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAA 55 10295 

TCTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCT 55 10300 

CTGAGCCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTA 55 10301 

CCTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTA 55 10306 

CTGTCACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAG 55 10307 

ACAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCA 55 10312 

CAGGACAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAA 55 10313 

CAATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAAAAAGT 55 10318 

AATGAGCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAAAAAGTG 55 10319 

GCAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAAAAAGTGCACAA 55 10324 

CAGTTAGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAAAAAGTGCACAAC 55 10325 

AGTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAAAAAGTGCACAACCG 52 10330 

GTAGTGCTAGCTTAAATAAGATCTAAACTAGTTGCAAAAAGTGCACAACCG 51 10331 

CGCACAACCTAGTAATTTCAGTCTATGGTAGAGTGCAGAGTACACAGTAGATG 53 10380 

GCACAACCTAGTAATTTCAGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCT 55 10381 

ACCTAGTAATTTCAGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCT 55 10386 

CCTAGTAATTTCAGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTT 55 10387 

TAATTTCAGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGG 55 10392 

AATTTCAGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGA 55 10393 

CAGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATA 55 10398 

AGTCTATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAA 55 10399 

ATGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTT 55 10404 

TGGTAGAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTT 55 10405 

GAGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTTGATTT 55 10410 

AGTGCAGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTTGATTTG 55 10411 

AGAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTTGATTTGTTACT 55 10416 

GAGTACACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTTGATTTGTTACTG 55 10417 

CACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTTGATTTGTTACTGTGGC 54 10422 

ACAGTAGATGGCTACTCTTGCTGGAAAATAATAGTTTGATTTGTTACTGTGGC 53 10423 

GTTACTGTGGCCACTGGGCTATAGTGGGAAACACAACTTGTCCAGTTCTTA 51 10465 

CACTGTCTTGGACACTCCATTGAAGATACACGTGACCAAGGCAACTCTTATAA 53 10551 

ACTGTCTTGGACACTCCATTGAAGATACACGTGACCAAGGCAACTCTTATAAG 53 10552 

GCTGGCTTACACTTTCAGAGGTTTAGTCCATTATGATGGGAAACGTGGCAT 51 10623 

CTGGCTTACACTTTCAGAGGTTTAGTCCATTATGATGGGAAACGTGGCATCAT 53 10624 

TTACACTTTCAGAGGTTTAGTCCATTATGATGGGAAACGTGGCATCATCCAGGCT 55 10629 

TACACTTTCAGAGGTTTAGTCCATTATGATGGGAAACGTGGCATCATCCAGG 52 10630 

TTTCAGAGGTTTAGTCCATTATGATGGGAAACGTGGCATCATCCAGGCTGA 51 10635 

TTTAGTCCATTATGATGGGAAACGTGGCATCATCCAGGCTGACTTGGTGCT 51 10644 

AGTCTCTAAACCCATCCCCACAGTGACACACTTCCTCCAACAAGGCCACAC 51 10735 

CCCATATACTTGTTCAAACACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTA 55 10811 

CCATATACTTGTTCAAACACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAA 55 10812 

TACTTGTTCAAACACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTC 55 10817 

ACTTGTTCAAACACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCT 55 10818 

TTCAAACACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACA 55 10823 

TCAAACACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAA 55 10824 
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CACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTA 55 10829 

ACATGAATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAA 55 10830 

AATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTC 55 10835 

ATCTTTGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCC 55 10836 

TGGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGA 55 10841 

GGGTCAAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGAC 55 10842 

AAAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGACAAAAC 55 10847 

AAAGCTCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACC 55 10848 

TCTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGA 60 10853 

CTATAGTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAG 55 10854 

GTCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGAT 55 10859 

TCTGTAATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATC 55 10860 

AATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCC 60 10865 

ATAGTCTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCC 60 10866 

CTCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCC 55 10871 

TCAACAATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCCA 55 10872 

AATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCCACATCA 55 10877 

ATGTTAAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCCACATCAC 55 10878 

AAATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCCACATCACAGAAT 55 10883 

AATGTCCAAAGACAAAACCAAAAAGTAGATCACATATCTCCCACATCACAGAATG 55 10884 

CCAAAGACAAAACCAAAAAGTAGATCACATATCTCCCACATCACAGAATGTACAT 55 10889 

CAAAGACAAAACCAAAAAGTAGATCACATATCTCCCACATCACAGAATGTACATT 55 10890 

ACAAAACCAAAAAGTAGATCACATATCTCCCACATCACAGAATGTACATTATCAT 55 10895 

CAAAACCAAAAAGTAGATCACATATCTCCCACATCACAGAATGTACATTATCATA 55 10896 

CCAAAAAGTAGATCACATATCTCCCACATCACAGAATGTACATTATCATAGTAAA 55 10901 

CAAAAAGTAGATCACATATCTCCCACATCACAGAATGTACATTATCATAGTAAAA 55 10902 

AGTAGATCACATATCTCCCACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAA 60 10907 

GTAGATCACATATCTCCCACATCACAGAATGTACATTATCATAGTAAAAAAATAC 55 10908 

TCACATATCTCCCACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAAC 55 10913 

CACATATCTCCCACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAACC 55 10914 

ATCTCCCACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAACCAAACC 55 10919 

TCTCCCACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAACCAAACCA 55 10920 

CACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAACCAAACCAAAACC 55 10925 

ACATCACAGAATGTACATTATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAG 60 10926 

ACAGAATGTACATTATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAG 55 10931 

CAGAATGTACATTATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGA 55 10932 

TGTACATTATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGACAAAC 55 10937 

GTACATTATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGACAAACT 55 10938 

TTATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGACAAACTCCAAA 55 10943 

TATCATAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGACAAACTCCAAAC 55 10944 

TAGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGACAAACTCCAAACTGATC 55 10949 

AGTAAAAAAATACTGAACCAAACCAAAACCAGCTAGACAAACTCCAAACTGATCC 55 10950 

AAAAATACTGAACCAAACCAAAACCAGCTAGACAAACTCCAAACTGATCCC 51 10955 

CTTTCATCCTTGTTGATTACTGTTGGCAGAGCTGGCATTCAGCAGCAACAAA 52 11012 

TTTCATCCTTGTTGATTACTGTTGGCAGAGCTGGCATTCAGCAGCAACAAACT 53 11013 

TTCCTCAGCAGGTACCTCAGAACTCTGACATCTCTAATAGGTCATCTCCAA 51 11083 

CAGGTACCTCAGAACTCTGACATCTCTAATAGGTCATCTCCAAGGCAACTT 51 11091 

AGGTACCTCAGAACTCTGACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACT 55 11092 

CCTCAGAACTCTGACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACT 55 11097 

CTCAGAACTCTGACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTT 55 11098 

AACTCTGACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTTGTTCT 55 11103 

ACTCTGACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTTGTTCTA 55 11104 

GACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTTGTTCTAGTGTC 55 11109 

ACATCTCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTTGTTCTAGTGTCA 55 11110 

TCTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTTGTTCTAGTGTCATGGG 54 11115 
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CTAATAGGTCATCTCCAAGGCAACTTCAACTTTACTTGTTCTAGTGTCATGGG 53 11116 

GGCAACTTCAACTTTACTTGTTCTAGTGTCATGGGGATGGCATTTCCAACA 51 11134 

GATCCCTTCATGGTGCCAGGCCTCACCTTGCCAAGCATGGCCCCTTCAGTC 51 11233 

CAGGCCTCACCTTGCCAAGCATGGCCCCTTCAGTCCTGCACCTTCATCAAT 51 11249 

TGCTCTCTATGACTCCCTCATGCCTTCAAAACCAGCAACACACACATATCTTACA 55 11333 

GCTCTCTATGACTCCCTCATGCCTTCAAAACCAGCAACACACACATATCTTA 52 11334 

CTATGACTCCCTCATGCCTTCAAAACCAGCAACACACACATATCTTACACATTAC 55 11339 

TATGACTCCCTCATGCCTTCAAAACCAGCAACACACACATATCTTACACATTACC 55 11340 

CTCCCTCATGCCTTCAAAACCAGCAACACACACATATCTTACACATTACCAAGTC 55 11345 

TCCCTCATGCCTTCAAAACCAGCAACACACACATATCTTACACATTACCAAGTCC 55 11346 

CATGCCTTCAAAACCAGCAACACACACATATCTTACACATTACCAAGTCCAGCTG 55 11351 

ATGCCTTCAAAACCAGCAACACACACATATCTTACACATTACCAAGTCCAGCTGT 55 11352 

TTCAAAACCAGCAACACACACATATCTTACACATTACCAAGTCCAGCTGTAGCAC 55 11357 

TCAAAACCAGCAACACACACATATCTTACACATTACCAAGTCCAGCTGTAGCACA 55 11358 

ACCAGCAACACACACATATCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTA 55 11363 

CCAGCAACACACACATATCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTAT 55 11364 

AACACACACATATCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGAT 55 11369 

ACACACACATATCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATT 55 11370 

CACATATCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTT 55 11375 

ACATATCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTG 55 11376 

TCTTACACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTG 55 11381 

CTTACACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGG 55 11382 

ACATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCT 55 11387 

CATTACCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTT 55 11388 

CCAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCA 55 11393 

CAAGTCCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCAC 55 11394 

CCAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTA 55 11399 

CAGCTGTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAA 55 11400 

GTAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGC 55 11405 

TAGCACAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCA 55 11406 

CAAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATG 55 11411 

AAGGTATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGC 55 11412 

ATTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAA 55 11417 

TTAGATTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAAC 55 11418 

TTTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAACTCAAG 55 11423 

TTTTTTGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAACTCAAGC 55 11424 

TGTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTC 55 11429 

GTGCTGGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCT 55 11430 

GGTCTCTTAATCACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACC 55 11435 

GTCTCTTAATCACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCT 55 11436 

TTAATCACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAAC 55 11441 

TAATCACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACT 55 11442 

ACTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTC 55 11447 

CTGTTAACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCT 55 11448 

AACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCC 55 11453 

ACCAGCATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCA 55 11454 

CATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTG 55 11459 

ATTATGCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGA 55 11460 

GCTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTT 60 11465 

CTTGAACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGA 55 11466 

ACTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTA 55 11471 

CTCAAGCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAG 55 11472 

GCTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATC 55 11477 

CTTTTCTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCT 55 11478 

CTTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTG 55 11483 
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TTCACCTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGC 55 11484 

CTTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTG 55 11489 

TTGAACTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGT 55 11490 

CTTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCT 55 11495 

TTGCTCTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTG 55 11496 

CTGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATT 55 11501 

TGTCCCAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTA 55 11502 

CAAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGT 55 11507 

AAGCTGACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTG 55 11508 

GACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTGTGTAC 55 11513 

ACTTTGAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTGTGTACC 55 11514 

GAATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTGTGTACCACCAT 55 11519 

AATTTAGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTGTGTACCACCATG 55 11520 

AGAGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTGTGTACCACCATGC 51 11525 

AGATCTGCTTGCCTTTGTCTTCTGGGATTAAAAGTGTGTACCACCATGCGT 51 11527 

AAGATCTAGATCAAAAAGGTCTGTGCCCTCCATCCTACCTTTCTGGATTGT 51 11609 

CCCTCCATCCTACCTTTCTGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGA 55 11634 

CCTCCATCCTACCTTTCTGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAA 55 11635 

ATCCTACCTTTCTGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACAT 55 11640 

TCCTACCTTTCTGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATC 55 11641 

CCTTTCTGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACC 55 11646 

CTTTCTGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCT 55 11647 

TGGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTC 55 11652 

GGATTGTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCA 55 11653 

GTAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCAACTGT 55 11658 

TAAAGTTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACAC 60 11659 

TTTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACAC 55 11664 

TTTCCAGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACACA 55 11665 

AGGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATA 60 11670 

GGTTAAAAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACACAAACAAC 55 11671 

AAAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATAG 55 11676 

AAATCCAAATGAAAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATAGC 55 11677 

CAAATGAAAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATAGCTGGGT 55 11682 

AAATGAAAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATAGCTGGGTG 55 11683 

AAAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATAGCTGGGTGGGATC 55 11688 

AAACATCTAACCTTGTTCAACTGTAAACACAAACAACCATAGCTGGGTGGGATCT 55 11689 

TCTAACCTTGTTCAACTGTAAACACAAACAACCATAGCTGGGTGGGATCTTGCCT 55 11694 

CTAACCTTGTTCAACTGTAAACACAAACAACCATAGCTGGGTGGGATCTTGC 52 11695 

CTTGTTCAACTGTAAACACAAACAACCATAGCTGGGTGGGATCTTGCCTGA 51 11700 

TTGTTCAACTGTAAACACAAACAACCATAGCTGGGTGGGATCTTGCCTGAG 51 11701 

TAAACACAAACAACCATAGCTGGGTGGGATCTTGCCTGAGGAGTCTCTAAA 51 11712 

ACCTCCTAATAGTGCCACTCCCTAATAGTGGCTTCCCATATGCTTGTTCAAA 52 11802 

CCTCCTAATAGTGCCACTCCCTAATAGTGGCTTCCCATATGCTTGTTCAAA 51 11803 

TAATAGTGCCACTCCCTAATAGTGGCTTCCCATATGCTTGTTCAAACACATGAAT 55 11808 

AATAGTGCCACTCCCTAATAGTGGCTTCCCATATGCTTGTTCAAACACATGAATC 55 11809 

TGCCACTCCCTAATAGTGGCTTCCCATATGCTTGTTCAAACACATGAATCTTTGG 55 11814 

GCCACTCCCTAATAGTGGCTTCCCATATGCTTGTTCAAACACATGAATCTTTGGT 55 11815 

TCCCTAATAGTGGCTTCCCATATGCTTGTTCAAACACATGAATCTTTGGTAAAGT 55 11820 

CCCTAATAGTGGCTTCCCATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTT 55 11821 

ATAGTGGCTTCCCATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATA 55 11826 

TAGTGGCTTCCCATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAG 55 11827 

GCTTCCCATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAGTCTAT 55 11832 

CTTCCCATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAGTCTATA 55 11833 

CATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAA 60 11838 

ATATGCTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAAC 60 11839 
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CTTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAAC 55 11844 

TTGTTCAAACACATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACG 55 11845 

CAAACACATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTT 55 11850 

AAACACATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGT 60 11851 

CATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAA 60 11856 

ATGAATCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAG 60 11857 

TCTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAG 55 11862 

CTTTGGTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGT 55 11863 

GTAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTT 55 11868 

TAAAGTTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTC 55 11869 

TTCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGA 55 11874 

TCTATAGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGAT 55 11875 

AGTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATG 55 11880 

GTCTATAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGC 55 11881 

TAATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCT 55 11886 

AATAGTCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTG 55 11887 

TCTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTGTTAGC 55 11892 

CTCAACGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTGTTAGCT 55 11893 

CGAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTGTTAGCTGTGAT 55 11898 

GAAGTTAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTGTTAGCTGTGATT 55 11899 

TAAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTGTTAGCTGTGATTCCC 53 11904 

AAATGTCCAAAGTCTCTTCTAAGATTCATGCAATCTGTTAGCTGTGATTCCC 52 11905 

CCCTAAAATGACAAAGCAAGAAGCAGATCACATACCTCCCACATCACAGGATATA 55 11955 

CCTAAAATGACAAAGCAAGAAGCAGATCACATACCTCCCACATCACAGGATATAC 55 11956 

AATGACAAAGCAAGAAGCAGATCACATACCTCCCACATCACAGGATATACATTAC 55 11961 

ATGACAAAGCAAGAAGCAGATCACATACCTCCCACATCACAGGATATACATTACC 55 11962 

AAAGCAAGAAGCAGATCACATACCTCCCACATCACAGGATATACATTACCATTCC 55 11967 

AAGCAAGAAGCAGATCACATACCTCCCACATCACAGGATATACATTACCATTCCA 55 11968 

AGAAGCAGATCACATACCTCCCACATCACAGGATATACATTACCATTCCAAAATG 55 11973 

GAAGCAGATCACATACCTCCCACATCACAGGATATACATTACCATTCCAAAATGT 55 11974 

AGATCACATACCTCCCACATCACAGGATATACATTACCATTCCAAAATGTCATAA 55 11979 

GATCACATACCTCCCACATCACAGGATATACATTACCATTCCAAAATGTCATAAC 55 11980 

CATACCTCCCACATCACAGGATATACATTACCATTCCAAAATGTCATAACCAAAG 55 11985 

ATACCTCCCACATCACAGGATATACATTACCATTCCAAAATGTCATAACCAAAGC 55 11986 

TCCCACATCACAGGATATACATTACCATTCCAAAATGTCATAACCAAAGCAAAAC 55 11991 

CCCACATCACAGGATATACATTACCATTCCAAAATGTCATAACCAAAGCAAAACC 55 11992 

ATCACAGGATATACATTACCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAA 55 11997 

TCACAGGATATACATTACCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAAC 55 11998 

GGATATACATTACCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCT 55 12003 

GATATACATTACCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTA 55 12004 

ACATTACCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAA 55 12009 

CATTACCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAA 55 12010 

CCATTCCAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCA 55 12015 

CATTCCAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAA 55 12016 

CAAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGA 55 12021 

AAAATGTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGAT 55 12022 

GTCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGC 55 12027 

TCATAACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCA 55 12028 

ACCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCACTCCA 55 12033 

CCAAAGCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCACTCCAT 55 12034 

GCAAAACCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCACTCCATGTTAG 55 12039 

CAAAACCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCACTCCATGTTAGC 55 12040 

CCAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCACTCCATGTTAGCA 51 12045 

CAAAAACCAGCTAGACAAACTCCAAACTGATCTGGCACTCCATGTTAGCAGCTTT 55 12046 

TTTCCTCAGCAGGTACCTCAGAGCTCTGACATCTCTAACATGTTGAAGTCT 51 12098 
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GTACCTCAGAGCTCTGACATCTCTAACATGTTGAAGTCTCCAAGGCAACTT 51 12110 

TACCTCAGAGCTCTGACATCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACT 55 12111 

CAGAGCTCTGACATCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACT 55 12116 

AGAGCTCTGACATCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTT 55 12117 

TCTGACATCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTT 55 12122 

CTGACATCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTA 55 12123 

ATCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTC 55 12128 

TCTCTAACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCT 55 12129 

AACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGAT 55 12134 

ACATGTTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATC 55 12135 

TTGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGT 55 12140 

TGAAGTCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTG 55 12141 

TCTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATC 55 12146 

CTCCAAGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCT 55 12147 

AGGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAG 55 12152 

GGCAACTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGG 55 12153 

CTTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCT 55 12158 

TTCAACTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCTC 55 12159 

CTTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCTCATTTC 55 12164 

TTTACTTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCTCATTTCT 55 12165 

TTGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCTCATTTCTCCA 53 12170 

TGTTTTAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCTCATTTCTCCA 52 12171 

TAGTGTCTGGGATCCACGTGTAATCTTCTAGGCTCCTCATTTCTCCAGCTC 51 12176 

TCTTGGTGATCATCCCATGGTGATGGCATCTCCCAACATTTTCCACTGCAA 51 12275 

ATGGTGATGGCATCTCCCAACATTTTCCACTGCAACTAGGCTTCACCAATA 51 12291 

CATCTCCCAACATTTTCCACTGCAACTAGGCTTCACCAATAGCCTCTCATA 51 12301 

ATCTCCCAACATTTTCCACTGCAACTAGGCTTCACCAATAGCCTCTCATAG 51 12302 

AACATTTTCCACTGCAACTAGGCTTCACCAATAGCCTCTCATAGGATCCCTTCAT 55 12309 

ACATTTTCCACTGCAACTAGGCTTCACCAATAGCCTCTCATAGGATCCCTT 51 12310 

ATCCCTTCATGGTGCCAGGTCTTACCTTGCCAAGCATGGCCCCTTCAGTCC 51 12354 

TGGTCTCTCACAGTGCCAAGCCTCAGCTGCTCTCTATGACTCCCTCATGCC 51 12453 

CTCTCTATGACTCCCTCATGCCTTCAAAACCAGCACCACACACATATCTTA 51 12482 

TCTCTATGACTCCCTCATGCCTTCAAAACCAGCACCACACACATATCTTACA 52 12483 

ATGACTCCCTCATGCCTTCAAAACCAGCACCACACACATATCTTACACACAA 52 12488 

TGACTCCCTCATGCCTTCAAAACCAGCACCACACACATATCTTACACACAA 51 12489 

CCTCATGCCTTCAAAACCAGCACCACACACATATCTTACACACAAGGTACTACTT 55 12495 

CTCATGCCTTCAAAACCAGCACCACACACATATCTTACACACAAGGTACTACTTT 55 12496 

GCCTTCAAAACCAGCACCACACACATATCTTACACACAAGGTACTACTTTGGCTA 55 12501 

CCTTCAAAACCAGCACCACACACATATCTTACACACAAGGTACTACTTTGGCTAT 55 12502 

AAAACCAGCACCACACACATATCTTACACACAAGGTACTACTTTGGCTATCTCTG 55 12507 

AAACCAGCACCACACACATATCTTACACACAAGGTACTACTTTGGCTATCTCTGG 55 12508 

AGCACCACACACATATCTTACACACAAGGTACTACTTTGGCTATCTCTGGAACAC 55 12513 

GCACCACACACATATCTTACACACAAGGTACTACTTTGGCTATCTCTGGAACACA 55 12514 

ACACACATATCTTACACACAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTT 55 12519 

CACACATATCTTACACACAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTT 55 12520 

ATATCTTACACACAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTG 55 12525 

TATCTTACACACAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGC 55 12526 

TACACACAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTC 55 12531 

ACACACAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCT 55 12532 

CAAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCT 55 12537 

AAGGTACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTT 55 12538 

ACTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCA 55 12543 

CTACTTTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCAC 55 12544 

TTGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTA 55 12549 

TGGCTATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAA 55 12550 
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ATCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCT 55 12555 

TCTCTGGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTT 55 12556 

GGAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTC 55 12561 

GAACACAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCC 55 12562 

CAGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTA 55 12567 

AGGTTTTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAA 55 12568 

TTTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGC 55 12573 

TTTGTGCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCA 55 12574 

GCTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGAT 55 12579 

CTGGTCTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATT 55 12580 

CTCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATTGTCGC 55 12585 

TCTTCTTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATTGTCGCA 55 12586 

TTAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATTGTCGCAGTAGT 55 12591 

TAATCACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATTGTCGCAGTAGTC 55 12592 

ACTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATTGTCGCAGTAGTCGC 52 12597 

CTGTTAATTTCTTAGCTCCTGCTAACCAGCATTGATTGTCGCAGTAGTCGC 51 12598 

TTGTTCTATTGCATCCCTCATTGCCTAGGCTTGACTGTCCTAGAACTTGCT 51 12696 

TAGGCTTGACTGTCCTAGAACTTGCTCTGGACATTGACCTTGAACTCAAGA 51 12721 

GCTTGACTGTCCTAGAACTTGCTCTGGACATTGACCTTGAACTCAAGAGAT 51 12724 

CTTGACTGTCCTAGAACTTGCTCTGGACATTGACCTTGAACTCAAGAGATCAT 53 12725 

CTGTCCTAGAACTTGCTCTGGACATTGACCTTGAACTCAAGAGATCATGCTTTTC 55 12730 

TGTCCTAGAACTTGCTCTGGACATTGACCTTGAACTCAAGAGATCATGCTTTTCT 55 12731 

TAGAACTTGCTCTGGACATTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACC 55 12736 

AGAACTTGCTCTGGACATTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCA 55 12737 

TTGCTCTGGACATTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCATGAAC 55 12742 

TGCTCTGGACATTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCATGAACT 55 12743 

TGGACATTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTC 55 12748 

GGACATTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCT 55 12749 

TTGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCC 55 12754 

TGACCTTGAACTCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCA 55 12755 

TTGAACTCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTG 55 12760 

TGAACTCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGA 55 12761 

TCAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGACTTAG 55 12766 

CAAGAGATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGACTTAGT 55 12767 

GATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGACTTAGTGATCT 55 12772 

ATCATGCTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGACTTAGTGATCTG 55 12773 

CTTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGACTTAGTGATCTGCTT 52 12779 

TTTTCTTCACCATGAACTTGCTCTGTCCCAAGCTGACTTAGTGATCTGCTTG 52 12780 

CAAGCTGACTTAGTGATCTGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTA 51 12808 

AAGCTGACTTAGTGATCTGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTA 53 12809 

GACTTAGTGATCTGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTACCATT 53 12814 

ACTTAGTGATCTGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGT 55 12815 

GTGATCTGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGTA 51 12820 

TGATCTGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGTAGA 52 12821 

TGCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGTAGACCTAAACT 55 12826 

GCTTGCCTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGTAGACCTAAA 52 12827 

CCTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGTAGACCTAAACTCTTCAT 55 12832 

CTGTCTCCTGGGATTAAAAGTGTGTACTACCATTCGTAGACCTAAACTCTTCATG 55 12833 

TCCTGGGATTAAAAGTGTGTACTACCATTCGTAGACCTAAACTCTTCATGGC 52 12838 

CCTGGGATTAAAAGTGTGTACTACCATTCGTAGACCTAAACTCTTCATGGC 51 12839 

GCCACTATTCCTCAAGATCTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGAT 55 12888 

CCACTATTCCTCAAGATCTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATC 55 12889 

ATTCCTCAAGATCTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGAT 55 12894 

TTCCTCAAGATCTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATC 55 12895 

CAAGATCTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAA 55 12900 
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AAGATCTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAAT 55 12901 

CTAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATT 55 12906 

TAGATCAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTA 55 12907 

CAAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTAAAAAT 55 12912 

AAAAAGGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTAAAAATC 55 12913 

GGTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTAAAAATCCAGAT 55 12918 

GTCTGTGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTAAAAATCCAGATG 55 12919 

TGTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTAAAAATCCAGATGAAAGT 55 12924 

GTCTTCCAGTCTCAAGATCTGGATCATAAATGTATTAAAAATCCAGATGAAAGTA 55 12925 

CCAGTCTCAAGATCTGGATCATAAATGTATTAAAAATCCAGATGAAAGTAAACAC 55 12930 

CAGTCTCAAGATCTGGATCATAAATGTATTAAAAATCCAGATGAAAGTAAACACA 55 12931 

TCAAGATCTGGATCATAAATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTA 60 12936 

CAAGATCTGGATCATAAATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAG 60 12937 

TCTGGATCATAAATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGG 60 12942 

CTGGATCATAAATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGC 55 12943 

TCATAAATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGT 55 12948 

CATAAATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGTG 55 12949 

ATGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATC 55 12954 

TGTATTAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATCT 55 12955 

TAAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATCTTGTCC 55 12960 

AAAAATCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATCTTGTCCT 55 12961 

TCCAGATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATCTTGTCCTG 51 12966 

AGATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATCTTGTCCTGGCAT 52 12969 

GATGAAAGTAAACACAAACAACCTTAGCTGGGTGGGATCTTGTCCTGGCAT 51 12970 

GGATCTTGTCCTGGCATCCTCAGGTAGCTAGGAGTCTCTAAACCCATCCCC 51 13004 

GTCACACCTCCTAATAGTGCCACTCCCTGAACCCTATATCACTCCAACTTTAAAA 55 13080 

TCACACCTCCTAATAGTGCCACTCCCTGAACCCTATATCACTCCAACTTTAAAAG 55 13081 

CCTCCTAATAGTGCCACTCCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGT 55 13086 

CTCCTAATAGTGCCACTCCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTG 55 13087 

AATAGTGCCACTCCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTG 55 13092 

ATAGTGCCACTCCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGT 55 13093 

GCCACTCCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATC 55 13098 

CCACTCCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCT 55 13099 

CCCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTA 55 13104 

CCTGAACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAA 55 13105 

ACCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAA 55 13110 

CCCTATATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAG 55 13111 

TATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTC 55 13116 

ATCACTCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCA 55 13117 

TCCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCAGCTTT 55 13122 

CCAACTTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCAGCTTTA 55 13123 

TTTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCAGCTTTACTTCC 55 13128 

TTAAAAGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCAGCTTTACTTCCT 55 13129 

AGTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCAGCTTTACTTCCTGGTGC 55 13134 

GTTGGTGTTGTGTTTATCTCCTTAAATGAAGGATTCAGCTTTACTTCCTGGTGCC 55 13135 

CCCTTTAGTCTTTTCTAAGCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCT 55 13189 

CCTTTAGTCTTTTCTAAGCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTT 55 13190 

AGTCTTTTCTAAGCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTT 55 13195 

GTCTTTTCTAAGCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTC 55 13196 

TTCTAAGCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAAT 55 13201 

TCTAAGCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATT 55 13202 

GCTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACT 55 13207 

CTTGCTATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTA 55 13208 

TATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATC 55 13213 

ATGCTCAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCT 55 13214 
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CAATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGG 55 13219 

AATCAAAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGT 55 13220 

AAATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCA 55 13225 

AATGCTCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAG 55 13226 

TCTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAG 55 13231 

CTTCATGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGG 55 13232 

TGAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAA 55 13237 

GAGGCTTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAA 55 13238 

TTCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGT 55 13243 

TCCTTTCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTC 55 13244 

TCTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCT 55 13249 

CTCAATTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTT 55 13250 

TTCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCA 55 13255 

TCAACTAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAA 55 13256 

TAATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAA 55 13261 

AATATCTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAAT 55 13262 

CTCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTC 55 13267 

TCTAGGTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCC 55 13268 

GTTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATT 55 13273 

TTTTCAGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATTC 55 13274 

AGACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATTCCTACT 55 13279 

GACGAGGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATTCCTACTA 55 13280 

GGCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATTCCTACTAGGATG 55 13285 

GCAAAAAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATTCCTACTAGGATGG 55 13286 

AAGCAGTCATTCTTTACCAAAAGAATTCTTCCATATTCCTACTAGGATGGC 51 13291 

GCCTGTTATTCCTCACTTAAACCATTCCACTGCTTTTATAAATCCAAATTCCCAA 55 13340 

CCTGTTATTCCTCACTTAAACCATTCCACTGCTTTTATAAATCCAAATTCCCAAA 55 13341 

TATTCCTCACTTAAACCATTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCA 55 13346 

ATTCCTCACTTAAACCATTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCAT 55 13347 

TCACTTAAACCATTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCATATTCC 55 13352 

CACTTAAACCATTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCATATTCCT 55 13353 

AAACCATTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCATATTCCTCCAAA 55 13358 

AACCATTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCATATTCCTCCAAAC 55 13359 

TTCCACTGCTTTTATAAATCCAAATTCCCAAAATCCATATTCCTCCAAACAAAAA 55 13364 

TCCACTGCTTTTATAAATCCAAATTCCCAAAATCCATATTCCTCCAAACAAAAAC 55 13365 

TGCTTTTATAAATCCAAATTCCCAAAATCCATATTCCTCCAAACAAAAACATTCATTGGG 60 13370 

GCTTTTATAAATCCAAATTCCCAAAATCCATATTCCTCCAAACAAAAACATTCATTGGG 59 13371 

TATAAATCCAAATTCCCAAAATCCATATTCCTCCAAACAAAAACATTCATTGGG 54 13376 

ATAAATCCAAATTCCCAAAATCCATATTCCTCCAAACAAAAACATTCATTGGG 53 13377 

GGCTAGCTTACAGTTGCAAAGGTTCAGTCCATTATGGTGAGAAGCATGGTATCAT 55 13429 

GCTAGCTTACAGTTGCAAAGGTTCAGTCCATTATGGTGAGAAGCATGGTATCATC 55 13430 

CTTACAGTTGCAAAGGTTCAGTCCATTATGGTGAGAAGCATGGTATCATCCAAGC 55 13435 

TTACAGTTGCAAAGGTTCAGTCCATTATGGTGAGAAGCATGGTATCATCCAAGCC 55 13436 

CCGAATTGGTACTGGAGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGG 51 13489 

CGAATTGGTACTGGAGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGGCA 52 13490 

TGGTACTGGAGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGGCAGACA 51 13495 

GTACTGGAGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAA 52 13497 

TACTGGAGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAAGACT 55 13498 

GAGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAAGACTG 51 13503 

AGAAGGAGCTGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAAGACTGG 51 13504 

AGCTGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAAGACTGGCATCCT 51 13510 

CTGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAAGACTGGCATCCTCA 51 13512 

TGAAAGTTCTACATCTTGTTCTGAAGGCAGACAGAAGACTGGCATCCTCAG 51 13513 

AGGATGCTCCCCACAGTTCCAACAAGGCCACACCCTGGCCAAACATTGAAA 51 13573 

AGCTTCTCCAAGAGACTCAGGTGTGGCCTTATATCTCAAGAGTTAGAATGA 51 13635 
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TAAAAACCTTGTGCACAGAGGCCCTCAGACACGTCTCCCCTATGCCTTTCT 51 13721 

GGCAAGATCTGTACAGGTGGCTTGGTAGTCAATATTGGGAATTCTTTTGAAGC 53 13774 

GCAAGATCTGTACAGGTGGCTTGGTAGTCAATATTGGGAATTCTTTTGAAGCC 53 13775 

ATCTGTACAGGTGGCTTGGTAGTCAATATTGGGAATTCTTTTGAAGCCCTT 51 13780 

CCCCAAGCCCAAGGACCAAGAGGCAGGAATGGGATGAGTTTTCAACATTTA 51 13875 

CCCAAGGACCAAGAGGCAGGAATGGGATGAGTTTTCAACATTTATTGACAG 51 13882 

CCAAGGACCAAGAGGCAGGAATGGGATGAGTTTTCAACATTTATTGACAGGT 52 13883 

GACCAAGAGGCAGGAATGGGATGAGTTTTCAACATTTATTGACAGGTGGCATTGT 55 13888 

ACCAAGAGGCAGGAATGGGATGAGTTTTCAACATTTATTGACAGGTGGCATTGTT 55 13889 

GAGGCAGGAATGGGATGAGTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTA 55 13894 

AGGCAGGAATGGGATGAGTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAG 55 13895 

GGAATGGGATGAGTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGC 55 13900 

GAATGGGATGAGTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCT 55 13901 

GGATGAGTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCTCCTGT 55 13906 

GATGAGTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCTCCTGTT 55 13907 

GTTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCTCCTGTTTTTCA 55 13912 

TTTTCAACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCTCCTGTTTTTCAT 55 13913 

AACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCTCCTGTTTTTCATCGGAC 55 13918 

ACATTTATTGACAGGTGGCATTGTTCCTTAGCAGGCTCCTGTTTTTCATCGGA 53 13919 

CATTGTTCCTTAGCAGGCTCCTGTTTTTCATCGGACGGTGGCATTTTTCAA 51 13937 

ATTGTTCCTTAGCAGGCTCCTGTTTTTCATCGGACGGTGGCATTTTTCAAGATGT 55 13938 

GCGAGATGCTCTTGAAGTCTGGTAAAATTCTCACGCAGGAGTTTTGATGGA 51 13994 

CGAGATGCTCTTGAAGTCTGGTAAAATTCTCACGCAGGAGTTTTGATGGACTT 53 13995 

TGCTCTTGAAGTCTGGTAAAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTC 55 14000 

GCTCTTGAAGTCTGGTAAAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCT 55 14001 

TGAAGTCTGGTAAAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCA 55 14006 

GAAGTCTGGTAAAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCAT 55 14007 

CTGGTAAAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGT 55 14012 

TGGTAAAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTA 55 14013 

AAATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTT 55 14018 

AATTCTCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTT 55 14019 

TCACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTTACACC 55 14024 

CACGCAGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTTACACCT 55 14025 

AGGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTTACACCTTATGG 55 14030 

GGAGTTTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTTACACCTTATGGT 55 14031 

TTTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTTACACCTTATGGTGTATG 55 14036 

TTGATGGACTTGCTATTCTGTGCATCTAGTATTTTTTACACCTTATGGTGTATGA 55 14037 

GGACTTGCTATTCTGTGCATCTAGTATTTTTTACACCTTATGGTGTATGAGCG 53 14042 

GACTTGCTATTCTGTGCATCTAGTATTTTTTACACCTTATGGTGTATGAGCG 52 14043 

ATCTAGTATTTTTTACACCTTATGGTGTATGAGCGGCGGCGACGGCAGCAT 51 14060 

TCCCAGACTGCCCAGTCCCGCACCCCACACCCCCCACAGCCCAGCCCAGCC 51 14143 

TACTTACTTCGCCTCCTCCGCCGGCAGCATCGCCTCCTCCGTCTGCGACAT 51 14197 

CATCTGCTCCTGCTTTTGCTGCGGCAGCATCGGTATCTGGCCATGGTGCTG 51 14266 

TGGCTCAGAGCAGGGGACACCACCTGGGTCGAGCCAGCCAACCTGTGAGCA 51 14331 

CTCTTATAGATACTAGTGGCCCCTAGGAATTATGAAGTCAAAGAGGACCAG 51 14426 

GCCAGTGAGGACCTGTACCATGTCCAAATATGGGCATGAGAGGGGTGGGCA 51 14493 

TTTGGCATCAGGAGTTGCTTGTGTCACAGTCAAGAAGTGACAAAGATGGCAT 52 14548 

TTGGCATCAGGAGTTGCTTGTGTCACAGTCAAGAAGTGACAAAGATGGCAT 51 14549 

ATCAGGAGTTGCTTGTGTCACAGTCAAGAAGTGACAAAGATGGCATCCACTT 52 14554 

TCAGGAGTTGCTTGTGTCACAGTCAAGAAGTGACAAAGATGGCATCCACTT 51 14555 

AGTTGCTTGTGTCACAGTCAAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCA 55 14560 

GTTGCTTGTGTCACAGTCAAGAAGTGACAAAGATGGCATCCACTTGAGTGTT 52 14561 

TTGTGTCACAGTCAAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGT 55 14566 

TGTGTCACAGTCAAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTC 55 14567 

CACAGTCAAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCA 55 14572 
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ACAGTCAAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAG 55 14573 

CAAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAG 55 14578 

AAGAAGTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGG 55 14579 

GTGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGGTGTTA 55 14584 

TGACAAAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGGTGTTAA 55 14585 

AAGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGGTGTTAAGTG 53 14590 

AGATGGCATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGGTGTTAAGTG 52 14591 

CATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGGTGTTAAGTGCCACA 51 14597 

ATCCACTTGAGTGTTCAGTTAGTCACTCAGCTTAGGTGTTAAGTGCCACACA 52 14598 

TGTTCAGTTAGTCACTCAGCTTAGGTGTTAAGTGCCACACACCTGCTTCTA 51 14609 

TTAGGTGTTAAGTGCCACACACCTGCTTCTAGGCTAGGTCCTGATAGATAA 51 14629 

CAGGTGGGTGAAACAGCCACATGGATTTGAACTGTGAAAAGCACACATCTT 51 14692 

AGGTGGGTGAAACAGCCACATGGATTTGAACTGTGAAAAGCACACATCTTCA 52 14693 

GGTGAAACAGCCACATGGATTTGAACTGTGAAAAGCACACATCTTCAGACTG 52 14698 

GTGAAACAGCCACATGGATTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCA 55 14699 

ACAGCCACATGGATTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCAGAGAA 55 14704 

CAGCCACATGGATTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCAGAGAAT 55 14705 

ACATGGATTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCAGAGAATGCTGC 55 14710 

CATGGATTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCAGAGAATGCTGCT 55 14711 

ATTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCAGAGAATGCTGCTGAG 53 14716 

TTTGAACTGTGAAAAGCACACATCTTCAGACTGCTCAGAGAATGCTGCTGAG 52 14717 

CACACATCTTCAGACTGCTCAGAGAATGCTGCTGAGGGAACTTGACCTTTTAAGAAATTA 60 14733 

ACACATCTTCAGACTGCTCAGAGAATGCTGCTGAGGGAACTTGACCTTTTAAGAA 55 14734 

TCTTCAGACTGCTCAGAGAATGCTGCTGAGGGAACTTGACCTTTTAAGAAATTAT 55 14739 

CTTCAGACTGCTCAGAGAATGCTGCTGAGGGAACTTGACCTTTTAAGAAATTATC 55 14740 

GACTGCTCAGAGAATGCTGCTGAGGGAACTTGACCTTTTAAGAAATTATCCAACG 55 14745 

ACTGCTCAGAGAATGCTGCTGAGGGAACTTGACCTTTTAAGAAATTATCCAACGC 55 14746 

GAGGGAACTTGACCTTTTAAGAAATTATCCAACGCCCCAGTGAGGCACTGA 51 14766 

GGTGGGCTCTAGTAAAACATTGAGGCCCCATCAAGTGCTTCAGGTATAAAT 51 14851 

ATCAAGTGCTTCAGGTATAAATGGGAGCCACATGGATGCAGAGCAGTGTTT 51 14880 

ATGCAGAGCAGTGTTTGGACTGAGGGAGGTGTTGGACATTACTAGACAGAA 51 14915 

CTGCTACTGGCCCCTGCTCCCAGCCTGAGAGGGAAGCTGAAAGGTGGACAG 51 14980 

GAATTGGCTGAGGTGGAGTGGGACCTCACGGTGCCCCCATGAACTTTTGGT 51 15073 

CCCATGAACTTTTGGTGTATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGG 55 15108 

CCATGAACTTTTGGTGTATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGT 55 15109 

AACTTTTGGTGTATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGA 55 15114 

ACTTTTGGTGTATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAG 55 15115 

TGGTGTATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTA 55 15120 

GGTGTATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAG 55 15121 

ATAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAG 55 15126 

TAGAGGATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGG 55 15127 

GATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAA 55 15132 

ATTGCAGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAG 55 15133 

AGTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCT 55 15138 

GTTCATATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTT 55 15139 

TATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTG 55 15144 

ATTAGACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGT 55 15145 

ACTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTT 55 15150 

CTTGGCATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTC 55 15151 

CATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTCTGCCA 55 15156 

ATCTGGTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTCTGCCAA 55 15157 

GTCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTCTGCCAACCAGA 55 15162 

TCAAGAGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTCTGCCAACCAGAG 55 15163 

AGAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTCTGCCAACCAGAGAG 52 15168 

GAAGTAGTATAGGATGAAGAGGCTTTGTTGTGCTTTCTGCCAACCAGAGAG 51 15169 
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ATGTCCTGAGGATACACAGGTAGGCAGAAGGGTGATAGGCACCTTTTTTTT 51 15227 

TGTCCTGAGGATACACAGGTAGGCAGAAGGGTGATAGGCACCTTTTTTTTG 51 15228 

CCTGGATCTCACTCTGTAGACCAGGCTGGCCTCGAACTCAGAAGTTCACCT 51 15327 

CCTCGAACTCAGAAGTTCACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTA 60 15356 

CTCGAACTCAGAAGTTCACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTAT 55 15357 

ACTCAGAAGTTCACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTAT 55 15362 

CTCAGAAGTTCACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATT 55 15363 

AAGTTCACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATT 55 15368 

AGTTCACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATTT 55 15369 

ACCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATTTTACCA 55 15374 

CCTGCCTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATTTTACCAC 55 15375 

CTCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATTTTACCACTGCCT 55 15380 

TCTGCCTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATTTTACCACTGCCTG 55 15381 

CTCCAAAGTACTGGGTTTTATTTTATTTTATTTTATTTTACCACTGCCTGGCTTT 55 15386 

ATTTTATTTTATTTTATTTTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGG 60 15461 

TTTTATTTTATTTTATTTTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGT 60 15462 

TTTTATTTTATTTTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGT 55 15467 

TTTATTTTATTTTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTG 55 15468 

TTTATTTTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCT 55 15473 

TTATTTTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTG 55 15474 

TTATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTG 55 15479 

TATTTTATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGT 55 15480 

TATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGTCTAAA 55 15485 

ATTGGATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGTCTAAAG 55 15486 

ATAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGTCTAAAGATGCA 55 15491 

TAGGCACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGTCTAAAGATG 52 15492 

ACCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGTCTAAAGATGCAGAG 52 15497 

CCTTCTTGACAGCTGCTTCTTGGTGTTTCTGAAGTGTCTAAAGATGCAGAG 51 15498 

TGAAGTGTCTAAAGATGCAGAGGGGACTGCGAAGCGGGAGTGAGTAGATAT 51 15527 

CCTCAAACAAACAGCACCTTTCCCATCAATGGCTTGGGCTTCTTTCACTCT 51 15612 

GTTCTCAGAGTTGCCTCCCCAGGCAGTTGTGCCGTCTGTGGATTACTCAAA 51 15680 

ATTACTCAAAAGCCTCTAGGCAAGGGACTGAGTAGACGGTAGAAGTGGTAA 51 15721 

CCCATGTTGTAGGTGTTTCTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAG 55 15802 

CCATGTTGTAGGTGTTTCTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGG 55 15803 

TTGTAGGTGTTTCTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGA 55 15808 

TGTAGGTGTTTCTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAG 55 15809 

GTGTTTCTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGA 55 15814 

TGTTTCTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAA 55 15815 

CTCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTC 55 15820 

TCACACAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCA 55 15821 

CAAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTT 55 15826 

AAGACCTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTG 55 15827 

CTGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAA 55 15832 

TGTTTGTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAA 55 15833 

GTTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGG 55 15838 

TTATTGTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGA 55 15839 

GTCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGACTAAA 55 15844 

TCCATAGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGACTAAAG 55 15845 

AGCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGACTAAAGGCTAG 55 15850 

GCTCAGGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGACTAAAGGCTAGT 55 15851 

GGGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGACTAAAGGCTAGTGCTGG 55 15856 

GGTTGAGCTTGAATTTTCAAGTTTGAACAAAGGTGGACTAAAGGCTAGTGCTGGC 55 15857 

TCTCACCTACTGTCCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTA 51 15927 

TCACCTACTGTCCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACT 51 15929 

ACCTACTGTCCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAA 60 15931 
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CTACTGTCCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTT 55 15933 

TACTGTCCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTA 55 15934 

TCCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAG 55 15939 

CCAAACATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGC 55 15940 

CATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCT 55 15945 

ATGAGGGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTC 55 15946 

GGAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACA 55 15951 

GAAAAGTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACAT 55 15952 

GTGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACATAAACG 55 15957 

TGGGTGGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACATAAACGC 55 15958 

GGGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCC 55 15963 

GGATAAAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCC 55 15964 

AAGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCCTGATC 55 15969 

AGGTGTTACTGTCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCCTGATCA 55 15970 

TTACTGTCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCCTGATCACCCAC 55 15975 

TACTGTCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCCTGATCACCCACA 55 15976 

TCTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCCTGATCACCCACAGA 52 15981 

CTAGTTAAAGAGCTATCTCACACATAAACGCTGTCCCTGATCACCCACAGA 51 15982 

TAAAGAGCTATCTCACACATAAACGCTGTCCCTGATCACCCACAGAGCACTTTAA 55 15987 

AAAGAGCTATCTCACACATAAACGCTGTCCCTGATCACCCACAGAGCACTT 51 15988 

TCCCAACCTACAGCCTACAGTGAGATGTCCAACAATCCAGCTTCAGGCCAC 51 16087 

GCTGATGTTCACTGGATGAGTCCTCCATCAGCTCAAGGACCTACACAGGGC 51 16172 

CCCACACTTAAAGAGTGGACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCA 55 16222 

CCACACTTAAAGAGTGGACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAG 55 16223 

CTTAAAGAGTGGACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATT 55 16228 

TTAAAGAGTGGACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTG 55 16229 

GAGTGGACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTGAAACC 55 16234 

AGTGGACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTGAAACCT 55 16235 

ACATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTGAAACCTCCAGT 55 16240 

CATTGTGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTGAAACCTCCAGTG 55 16241 

TGTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTGAAACCTCCAGTGTGTTC 55 16246 

GTGTGCCTGCCTCAGAATATTACATCTTCAGTCATTGAAACCTCCAGTGTGTT 53 16247 

CCTGCCTCAGAATATTACATCTTCAGTCATTGAAACCTCCAGTGTGTTCCC 51 16252 

CCCTGCAGTCAACGTAATCATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATA 55 16319 

CCTGCAGTCAACGTAATCATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATAC 55 16320 

AGTCAACGTAATCATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTG 55 16325 

GTCAACGTAATCATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGT 55 16326 

CGTAATCATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTAT 55 16331 

GTAATCATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTATT 55 16332 

CATTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCT 55 16337 

TTTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTAC 60 16339 

TTTTTTGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACT 60 16340 

TGTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACT 55 16345 

GTCAGCCTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACTT 55 16346 

CCTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACTTTTCTTGTTGC 60 16351 

CTGGATTTGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACTTTTCTTGTTGCT 60 16352 

TGTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACTTTTCTTGTTGCTGTAGTAG 60 16359 

GTGAGTATGTCATACTTTTGTGTTATTTTTCTTATTTACTTTTCTTGTTGCTGTAGTAGA 60 16360 

TATGTCATACTTTTGTGTTATTTTTCTTATTTACTTTTCTTGTTGCTGTAGTAGAATGCC 60 16365 

ATGTCATACTTTTGTGTTATTTTTCTTATTTACTTTTCTTGTTGCTGTAGTAGAATGCC 59 16366 

GACTCAGTCTCTAGGATTCCATCTGCAGTGGTTGGGGGCTTGTATGGTGAG 51 16458 

GGCTTGTATGGTGAGGTGAGCAATATTACAATGACGTCATCTAGACTCACTCA 53 16494 

GCTTGTATGGTGAGGTGAGCAATATTACAATGACGTCATCTAGACTCACTCAGGA 55 16495 

TATGGTGAGGTGAGCAATATTACAATGACGTCATCTAGACTCACTCAGGAGACAG 55 16500 

ATGGTGAGGTGAGCAATATTACAATGACGTCATCTAGACTCACTCAGGAGACAGA 55 16501 
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GAGGTGAGCAATATTACAATGACGTCATCTAGACTCACTCAGGAGACAGATACAT 55 16506 

AGGTGAGCAATATTACAATGACGTCATCTAGACTCACTCAGGAGACAGATACATG 55 16507 

AGCAATATTACAATGACGTCATCTAGACTCACTCAGGAGACAGATACATGAGCAT 55 16512 

GCAATATTACAATGACGTCATCTAGACTCACTCAGGAGACAGATACATGAGCATT 55 16513 

ATTACAATGACGTCATCTAGACTCACTCAGGAGACAGATACATGAGCATTTCTGT 55 16518 

TTACAATGACGTCATCTAGACTCACTCAGGAGACAGATACATGAGCATTTCTGTA 55 16519 

ATGACGTCATCTAGACTCACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGC 55 16524 

TGACGTCATCTAGACTCACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCA 55 16525 

TCATCTAGACTCACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCATTTCT 55 16530 

CATCTAGACTCACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCATTTCTA 55 16531 

AGACTCACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCATTTCTAGATTA 55 16536 

GACTCACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAG 55 16537 

ACTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAA 55 16542 

CTCAGGAGACAGATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAAT 55 16543 

GAGACAGATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAATTGACA 55 16548 

AGACAGATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAATTGACAC 55 16549 

GATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAATTGACACAGGAA 55 16554 

ATACATGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAATTGACACAGGAAG 55 16555 

TGAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAATTGACACAGGAAGGC 52 16560 

GAGCATTTCTGTAAGAGCATTTCTAGATTAGGGTAATTGACACAGGAAGGC 51 16561 

TAGATTAGGGTAATTGACACAGGAAGGCCCGTTCTATATGTGAGCAGCACC 51 16584 

AAAAGGAGAAAGTAGGCAGGGCACCAGCGCTAATCTCTCTGCTTTCTGGAT 51 16664 

TTCAGCTTCCTGCTAGCTTGGCCTCCCCACCAAGATGAGCTGTCCCCTCCT 51 16738 

CTCCTCACTATGAGCCAAATGTCCTGTCCCTTGAGGGTATTTTGTCACAAT 51 16784 

TCCTCACTATGAGCCAAATGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTT 53 16785 

ACTATGAGCCAAATGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTTGCCACAT 55 16790 

CTATGAGCCAAATGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTTGCCA 51 16791 

AGCCAAATGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTTGCCACATGTAACT 55 16796 

GCCAAATGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTTGCCACATGTAA 52 16797 

ATGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTTGCCACATGTAACTGGA 52 16802 

TGTCCTGTCCCTTGAGGGTATTTTGTCACAATGTTGCCACATGTAACTGGA 51 16803 

TGTCCCTTGAGGGTATTTTGTCACAATGTTGCCACATGTAACTGGACACATGT 53 16808 

GTCCCTTGAGGGTATTTTGTCACAATGTTGCCACATGTAACTGGACACATGT 52 16809 

GCCTTTTTCTACATGTCATCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACC 55 16862 

CCTTTTTCTACATGTCATCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCA 55 16863 

TTCTACATGTCATCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAAT 55 16868 

TCTACATGTCATCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAATG 55 16869 

ATGTCATCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGT 55 16874 

TGTCATCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTG 55 16875 

TCATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACAT 55 16880 

CATCATTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATA 55 16881 

TTGTGGATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATAG 51 16886 

TGGATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATAGCAT 51 16889 

ATCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAA 53 16892 

TCAGGAAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAA 52 16893 

AAGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAAGGTTCGTT 55 16898 

AGCAGAGACCTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAAGGTTC 51 16899 

AGACCTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAAGGTTCGTTCC 51 16904 

ACCTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAAGGTTCGTTCCCT 51 16906 

CTTTAGACCAGAAATGGAAGTGGACATAGCATCCAAAGGTTCGTTCCCTCA 51 16908 

TTTAGACCAGAAATGGAAGTGGACATAGCATCCAAAGGTTCGTTCCCTCAGT 52 16909 

CATCCAAAGGTTCGTTCCCTCAGTGACCTGTGTCTGGTGGCTAAGGTGCAT 51 16937 

GCCAACCATTCACTCCACATTCAGATTTTAGCAGTTATAGCCTACCTTCAGAG 53 17033 

CCAACCATTCACTCCACATTCAGATTTTAGCAGTTATAGCCTACCTTCAGAGC 53 17034 

CCCTAGAATCACATCTCCAAGCAGTTCCCTTGGAGTGGCATAGAAACTAAGATAT 55 17129 
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CCTAGAATCACATCTCCAAGCAGTTCCCTTGGAGTGGCATAGAAACTAAGATATG 55 17130 

AATCACATCTCCAAGCAGTTCCCTTGGAGTGGCATAGAAACTAAGATATGGG 52 17135 

ATCACATCTCCAAGCAGTTCCCTTGGAGTGGCATAGAAACTAAGATATGGG 51 17136 

ATAGAAACTAAGATATGGGCATGAGGTGCCCAACTGTGGGGCACTGCTGCT 51 17168 

GCCTCTGTGTGTGTGTGCTCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTT 60 17245 

CCTCTGTGTGTGTGTGCTCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGT 55 17246 

GTGTGTGTGTGCTCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTC 55 17251 

TGTGTGTGTGCTCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCC 55 17252 

GTGTGCTCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCCATATG 55 17257 

TGTGCTCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCCATATGT 55 17258 

TCCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCCATATGTAACTG 55 17263 

CCAAGACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCCATATGTAACTGA 55 17264 

ACTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCCATATGTAACTGACGTTT 55 17269 

CTGTGAGTTTTCTGGATACATCAAAGTATGTATTTCCATATGTAACTGACGTTTC 55 17270 

AGTTTTCTGGATACATCAAAGTATGTATTTCCATATGTAACTGACGTTTCATGTG 55 17275 

GTTTTCTGGATACATCAAAGTATGTATTTCCATATGTAACTGACGTTTCATGTGA 55 17276 

CTGGATACATCAAAGTATGTATTTCCATATGTAACTGACGTTTCATGTGACTGGA 55 17281 

TGGATACATCAAAGTATGTATTTCCATATGTAACTGACGTTTCATGTGACTGGAA 55 17282 

ACATCAAAGTATGTATTTCCATATGTAACTGACGTTTCATGTGACTGGAACCCTG 55 17287 

CATCAAAGTATGTATTTCCATATGTAACTGACGTTTCATGTGACTGGAACCCTGA 55 17288 

AAGTATGTATTTCCATATGTAACTGACGTTTCATGTGACTGGAACCCTGACTGTA 55 17293 

AGTATGTATTTCCATATGTAACTGACGTTTCATGTGACTGGAACCCTGACTGTAT 55 17294 

GTATTTCCATATGTAACTGACGTTTCATGTGACTGGAACCCTGACTGTATTGAAA 55 17299 

TATTTCCATATGTAACTGACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAG 55 17300 

CCATATGTAACTGACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAGCCACA 55 17305 

CATATGTAACTGACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAGCCACAA 55 17306 

GTAACTGACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAGCCACAAAATGT 55 17311 

TAACTGACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTA 55 17312 

GACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTAGGCAT 55 17317 

ACGTTTCATGTGACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATC 55 17318 

TCATGTGACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAA 55 17323 

CATGTGACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATCAG 51 17324 

GACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAAGTT 52 17329 

ACTGGAACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGA 55 17330 

AACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGAGCAGA 55 17335 

ACCCTGACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGAGCAGAT 55 17336 

GACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGAGCAGATTAGAA 55 17341 

ACTGTATTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGAGCAGATTAGAAC 55 17342 

ATTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGAGCAGATTAGAACCAGAG 55 17347 

TTGAAAGCCACAAAATGTAGGCATCAGGAAGTTCAGAGCAGATTAGAACCAGAGG 55 17348 

CCCTCAATAGAGTCCCAATTTGATGGGTCTGTAGAAGATGGAGCTTGGTTA 51 17428 

CCTCAATAGAGTCCCAATTTGATGGGTCTGTAGAAGATGGAGCTTGGTTAGA 52 17429 

ATAGAGTCCCAATTTGATGGGTCTGTAGAAGATGGAGCTTGGTTAGAGGAAGTGA 55 17434 

TAGAGTCCCAATTTGATGGGTCTGTAGAAGATGGAGCTTGGTTAGAGGAAGTGAT 55 17435 

TCCCAATTTGATGGGTCTGTAGAAGATGGAGCTTGGTTAGAGGAAGTGATTCACT 55 17440 

CCCAATTTGATGGGTCTGTAGAAGATGGAGCTTGGTTAGAGGAAGTGATTCA 52 17441 

TTTGATGGGTCTGTAGAAGATGGAGCTTGGTTAGAGGAAGTGATTCACTGG 51 17446 

GGTGGGTCCTTGCAACTACACCAATCCCTTGTCCCTTCCTGTAGTCCCACT 51 17498 

ACTGTGAGGGTTTGTATATGCTTGGCCCGGTGAGTGGCACTATTAGGTATA 51 17546 

CTTAATATCCTTGTCCTAGCTACCTGGAAGCCAGTCTTCTAGTAGCCTTCA 51 17634 

TTAATATCCTTGTCCTAGCTACCTGGAAGCCAGTCTTCTAGTAGCCTTCAGATGA 55 17635 

CTAGCTACCTGGAAGCCAGTCTTCTAGTAGCCTTCAGATGAAGATGTAGAA 51 17649 

TAGCTACCTGGAAGCCAGTCTTCTAGTAGCCTTCAGATGAAGATGTAGAACT 52 17650 

TGGAAGCCAGTCTTCTAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTT 55 17658 

GAAGCCAGTCTTCTAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTTGT 55 17660 
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AAGCCAGTCTTCTAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTTGTA 55 17661 

AGTCTTCTAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTTGTACCATG 55 17666 

GTCTTCTAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTTGTACCATGC 55 17667 

CTAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTTGTACCATGCCT 52 17672 

TAGTAGCCTTCAGATGAAGATGTAGAACTCAGCTCTGTTTGTACCATGCCTG 52 17673 

TTCAGATGAAGATGTAGAACTCAGCTCTGTTTGTACCATGCCTGCCTGGAT 51 17681 

ATGCTGCCATGCTCCTACCTAGATGATAATAGACTGAACCTCTGAACCTGTAA 53 17730 

TGCTGCCATGCTCCTACCTAGATGATAATAGACTGAACCTCTGAACCTGTAA 52 17731 

CCATGCTCCTACCTAGATGATAATAGACTGAACCTCTGAACCTGTAAGCCA 51 17736 

CATGCTCCTACCTAGATGATAATAGACTGAACCTCTGAACCTGTAAGCCAG 51 17737 

TGTCCTTATAAGAGTTGCCTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTG 55 17802 

GTCCTTATAAGAGTTGCCTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGA 55 17803 

TATAAGAGTTGCCTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAG 55 17808 

ATAAGAGTTGCCTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAGA 55 17809 

AGTTGCCTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTTG 55 17814 

GTTGCCTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTT 53 17815 

CTTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTG 52 17820 

TTGGTCATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTGC 52 17821 

ATGGTGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGA 51 17827 

GTGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGAGTA 51 17830 

TGTCTGTTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTA 55 17831 

GTTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTATTGCT 55 17836 

TTCACAGCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTATTGCTA 55 17837 

AGCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTATTGCTATGATA 55 17842 

GCAGTAAAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTATTGCTATGATAG 55 17843 

AAAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTATTGCTATGATAGGC 52 17848 

AAATCTTGAGACAGAAGTTGGTGCCAGGAGTAGAGTATTGCTATGATAGGC 51 17849 

GCCTGACCATGCTTTTGTTTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAA 55 17898 

CCTGACCATGCTTTTGTTTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAA 55 17899 

CCATGCTTTTGTTTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGT 55 17904 

CATGCTTTTGTTTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTA 55 17905 

TTTTGTTTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTAGAATG 55 17910 

TTTGTTTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTAGAATGT 55 17911 

TTGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTAGAATGTTTAAG 55 17916 

TGGAAGAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTAGAATGTTTAAGT 55 17917 

GAATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTAGAATGTTTAAGTGGG 53 17922 

AATGTGGATTTTGGGACTTTGGATTTTTAAAGCAGTAGAATGTTTAAGTGGG 52 17923 

GCCATCCTAGTAGAAATATGCAAGACTTGGTTCCTGAGGGTCATTTGAACTG 52 17984 

CCATCCTAGTAGAAATATGCAAGACTTGGTTCCTGAGGGTCATTTGAACTGG 52 17985 

ATTCTGGCTCTAGAGGTTTCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTT 55 18040 

TTCTGGCTCTAGAGGTTTCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTT 51 18041 

GCTCTAGAGGTTTCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATA 55 18046 

CTCTAGAGGTTTCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATAT 55 18047 

GAGGTTTCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGG 55 18052 

AGGTTTCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGT 55 18053 

TCAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGA 55 18058 

CAGAGAATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAA 55 18059 

AATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGG 55 18064 

ATTTTAGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGC 55 18065 

AGCGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCT 51 18070 

CGTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTT 55 18072 

GTGTGGCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTT 55 18073 

GCAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCT 55 18078 

CAAAGGGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTT 55 18079 

GGACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTG 55 18084 
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GACTGTTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGA 55 18085 

TTCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGT 55 18090 

TCTTGTGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTC 55 18091 

TGATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCT 55 18096 

GATATTTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTG 55 18097 

TTTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCT 55 18102 

TTGGTGTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTA 55 18103 

GTAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTA 55 18108 

TAGAATGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAA 55 18109 

TGTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGA 55 18114 

GTGGCTGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGAT 55 18115 

TGCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATA 55 18120 

GCTTTTTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATAT 55 18121 

TTACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATT 55 18126 

TACTCTTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTG 55 18127 

TTGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTG 55 18132 

TGTCTGAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGA 55 18133 

GAAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGATGAAG 55 18138 

AAGAGTCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGATGAAGT 55 18139 

TCTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGATGAAGTCTCAA 55 18144 

CTACCTGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGATGAAGTCTCAAA 55 18145 

TGAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGATGAAGTCTCAAAAAAGCC 56 18150 

GAGGCTAAAGTAAAGAGATTTATATTAATTGCATTGATGAAGTCTCAAAAAAGCC 55 18151 

CCCAGCAGAGACTTTGTTCTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGT 55 18204 

CCAGCAGAGACTTTGTTCTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTA 55 18205 

AGAGACTTTGTTCTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAG 55 18210 

GAGACTTTGTTCTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGC 55 18211 

TTTGTTCTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGA 55 18216 

TTGTTCTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAA 55 18217 

CTCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAA 55 18222 

TCTACTTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAA 55 18223 

TTGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAAAATAT 55 18228 

TGTCTCATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAAAATATA 55 18229 

CATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAAAATATAAAATA 55 18234 

ATGAAGAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAAAATATAAAATATATTGC 60 18235 

GAGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAAAATATAAAATATATTGC 55 18240 

AGCGTTTTGAACAAGTGTAGCAAGCTTAGAAAGGAAAAATATAAAATATATTGCTTGAGT 60 18241 

GAACAAGTGTAGCAAGCTTAGAAAGGAAAAATATAAAATATATTGCTTGAGTATTAAAGG 60 18249 

AACAAGTGTAGCAAGCTTAGAAAGGAAAAATATAAAATATATTGCTTGAGTATTAAAGGG 60 18250 

GGCACCAGGAAGTGAAATGGAACTGAATACTGTATTCAAGGATATTAAATTGAAT 55 18309 

GCACCAGGAAGTGAAATGGAACTGAATACTGTATTCAAGGATATTAAATTGAATT 55 18310 

AGGAAGTGAAATGGAACTGAATACTGTATTCAAGGATATTAAATTGAATTAAGGG 55 18315 

GGAAGTGAAATGGAACTGAATACTGTATTCAAGGATATTAAATTGAATTAAGGGT 55 18316 

TGAAATGGAACTGAATACTGTATTCAAGGATATTAAATTGAATTAAGGGTGTGGT 55 18321 

GAAATGGAACTGAATACTGTATTCAAGGATATTAAATTGAATTAAGGGTGTGGTG 55 18322 

GGAACTGAATACTGTATTCAAGGATATTAAATTGAATTAAGGGTGTGGTGACCTT 55 18327 

GAACTGAATACTGTATTCAAGGATATTAAATTGAATTAAGGGTGTGGTGACCTTG 55 18328 

GAATACTGTATTCAAGGATATTAAATTGAATTAAGGGTGTGGTGACCTTGGG 52 18333 

AATACTGTATTCAAGGATATTAAATTGAATTAAGGGTGTGGTGACCTTGGG 51 18334 

GGCAAGATCCTACCCAGCTAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAA 55 18384 

GCAAGATCCTACCCAGCTAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAAT 55 18385 

ATCCTACCCAGCTAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAG 55 18390 

TCCTACCCAGCTAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAGG 55 18391 

CCCAGCTAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAGGAGGCA 55 18396 

CCAGCTAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAGGAGGCAG 55 18397 
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TAAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAGGAGGCAGAAGCA 55 18402 

AAATTTAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAA 55 18403 

TAGGTCCAGGCATGTTATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAAG 51 18408 

AGGCATGTTATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAAGCAGGTCT 51 18415 

GCATGTTATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAAGCAGGTCTCT 51 18417 

CATGTTATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAAGCAGGTCTCTGAGTT 55 18418 

TATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAAGCAGGTCTCTGAGTTCAA 53 18423 

ATTACAAGTCTTTAATCCCAGGAGGCAGAAGCAAGCAGGTCTCTGAGTTCAA 52 18424 

CCGATTCTAGGTGAAGAAAAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGT 55 18494 

CGATTCTAGGTGAAGAAAAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTC 55 18495 

CTAGGTGAAGAAAAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTG 55 18500 

TAGGTGAAGAAAAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGT 55 18501 

GAAGAAAAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGTTCAGG 55 18506 

AAGAAAAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGTTCAGGA 55 18507 

AAGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGTTCAGGAGATAG 55 18512 

AGTTTAAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGTTCAGGAGATAGA 55 18513 

AAATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGTTCAGGAGATAGAGC 52 18518 

AATTCAGGCATGGTGGTACACACCTTTAGTCTAGTGTTCAGGAGATAGAGC 51 18519 

AAGTTCCAGGACAGCCAAGCATAGGCAGAGAGGGAGTTGAAAAAACAGAAA 51 18607 

CAGGACAGCCAAGCATAGGCAGAGAGGGAGTTGAAAAAACAGAAAGCTAGTATTA 55 18613 

AGGACAGCCAAGCATAGGCAGAGAGGGAGTTGAAAAAACAGAAAGCTAGTATTAG 55 18614 

AGCCAAGCATAGGCAGAGAGGGAGTTGAAAAAACAGAAAGCTAGTATTAGAATAA 55 18619 

GCCAAGCATAGGCAGAGAGGGAGTTGAAAAAACAGAAAGCTAGTATTAGAATAAG 55 18620 

GCATAGGCAGAGAGGGAGTTGAAAAAACAGAAAGCTAGTATTAGAATAAGGG 52 18625 

CATAGGCAGAGAGGGAGTTGAAAAAACAGAAAGCTAGTATTAGAATAAGGG 51 18626 

AGGGAGTTGAAAAAACAGAAAGCTAGTATTAGAATAAGGGGGCTATGTTCC 51 18637 

CCTTAGAGTCAAGAGTAGAAGGGACTACCAGGACAACTGATGCTGATTAGTT 52 18736 

CTTAGAGTCAAGAGTAGAAGGGACTACCAGGACAACTGATGCTGATTAGTTG 52 18737 

TCAAGAGTAGAAGGGACTACCAGGACAACTGATGCTGATTAGTTGGAGCTA 51 18744 

AAGAGTAGAAGGGACTACCAGGACAACTGATGCTGATTAGTTGGAGCTACGAAAT 55 18746 

AGAGTAGAAGGGACTACCAGGACAACTGATGCTGATTAGTTGGAGCTACGAAATT 55 18747 

AGAAGGGACTACCAGGACAACTGATGCTGATTAGTTGGAGCTACGAAATTAG 52 18752 

GAAGGGACTACCAGGACAACTGATGCTGATTAGTTGGAGCTACGAAATTAG 51 18753 

CGGTGATTAAAAACAGACCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTG 55 18804 

GGTGATTAAAAACAGACCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGA 55 18805 

TTAAAAACAGACCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCA 55 18810 

TAAAAACAGACCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCAC 55 18811 

AGACCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAA 55 18818 

ACCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAACT 55 18820 

CCAGCATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAA 52 18821 

ATCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAACTGTGTTC 55 18826 

TCACTGAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAACTGTGTTCC 55 18827 

GAGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAACTGTGTTCCAG 52 18832 

AGGTGAAATCTGGGAAGTGTTTTCTGAGAGCACAAAGAAACTGTGTTCCAGC 52 18833 

AGAAACTGTGTTCCAGCGGCTGGTGTTGGTGAGTGAGCTCTGCAGGGTTGG 51 18868 

CAAAGAAGACGGAAAAAGTCTCTGGAGTCGATCAACTCTAGGCTCCAACTTGTTA 55 18956 

AAAGAAGACGGAAAAAGTCTCTGGAGTCGATCAACTCTAGGCTCCAACTTGTTAT 55 18957 

AGACGGAAAAAGTCTCTGGAGTCGATCAACTCTAGGCTCCAACTTGTTATGAACA 55 18962 

GACGGAAAAAGTCTCTGGAGTCGATCAACTCTAGGCTCCAACTTGTTATGAA 52 18963 

TCTGGAGTCGATCAACTCTAGGCTCCAACTTGTTATGAACAGTGGGAAGTAT 52 18976 

CTGGAGTCGATCAACTCTAGGCTCCAACTTGTTATGAACAGTGGGAAGTAT 51 18977 

GTCGATCAACTCTAGGCTCCAACTTGTTATGAACAGTGGGAAGTATGTGCT 51 18982 

TCGATCAACTCTAGGCTCCAACTTGTTATGAACAGTGGGAAGTATGTGCTG 51 18983 

TACAAACAGACTCTGAAGATGATCAGACAAGGCAAAGCCAAGTTGGTTATCCTCA 55 19037 

ACAAACAGACTCTGAAGATGATCAGACAAGGCAAAGCCAAGTTGGTTATCCTCAC 55 19038 



www.manaraa.com

271 
 

 
 

AGACTCTGAAGATGATCAGACAAGGCAAAGCCAAGTTGGTTATCCTCACCAACAA 55 19044 

GACTCTGAAGATGATCAGACAAGGCAAAGCCAAGTTGGTTATCCTCACCAA 51 19045 

TGAAGATGATCAGACAAGGCAAAGCCAAGTTGGTTATCCTCACCAACAACTGT 53 19050 

GAAGATGATCAGACAAGGCAAAGCCAAGTTGGTTATCCTCACCAACAACTGT 52 19051 

GCAAAGCCAAGTTGGTTATCCTCACCAACAACTGTCCAGCTTTGAGGAAAT 51 19068 

CAAAGCCAAGTTGGTTATCCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAA 55 19069 

CCAAGTTGGTTATCCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAAATAGA 55 19074 

CAAGTTGGTTATCCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAAATAGAG 55 19075 

TGGTTATCCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAAATAGAGTACTA 55 19080 

GGTTATCCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAAATAGAGTACTAT 55 19081 

TCCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAAATAGAGTACTATGCCAT 55 19086 

CCTCACCAACAACTGTCCAGCTTTGAGGAAATCTGAAATAGAGTACTATGCCATG 55 19087 

ACTACAGTGGCAATAATATTGAACTGGGCACAGCGTGTGGAAAACACTACA 51 19164 

TGTGGAAAACACTACAGAGTATGGACACTGGCTATCATTGACCCAGGTGATTCTGATATT 60 19199 

GTGGAAAACACTACAGAGTATGGACACTGGCTATCATTGACCCAGGTGATTCTGATATTA 60 19200 

ACTGGTGAGAAGTAAACAAGAAAGTTTTCCTTTAATAAAACTTTGCCAGCG 51 19280 

AAGAAAAGAAAAGAAAAAGAAAAAGAAACTGTGTTCCAGAGATGGCCAAGG 51 19351 

GGTGGTACTGGTTTTGAAGGCATGAAGGTGTCATGGAAAGCATGAGGCTCG 51 19450 

ATGAAGGTGTCATGGAAAGCATGAGGCTCGGTACTGTGGGAGGCCAGGGAA 51 19471 

GTAGTTGATGGTCAGGATGGAAGGGTTCATGCAAAGAAGCTGAGGCTTGGC 51 19550 

TGGTGAAGCCTAGTTGCGGTGGAAAACCCCAGCATGTTGGAGATGCCAGCA 51 19629 

AGCATGTTGGAGATGCCAGCACCATGAGATGATCAACAAGAACAACAGCAACAAT 55 19659 

CATGTTGGAGATGCCAGCACCATGAGATGATCAACAAGAACAACAGCAACAAT 53 19661 

ATGTTGGAGATGCCAGCACCATGAGATGATCAACAAGAACAACAGCAACAATG 53 19662 

AGAGCTGGAGAAATGACCCAGAAGATCATGTGCAGATTCCAGACATTGGAA 51 19754 

AGCTGGAGAAATGACCCAGAAGATCATGTGCAGATTCCAGACATTGGAACAAGAA 55 19756 

GCTGGAGAAATGACCCAGAAGATCATGTGCAGATTCCAGACATTGGAACAA 51 19757 

AGAAATGACCCAGAAGATCATGTGCAGATTCCAGACATTGGAACAAGAAGCTATG 55 19762 

GAAATGACCCAGAAGATCATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGA 55 19763 

GACCCAGAAGATCATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGAAG 52 19768 

ACCCAGAAGATCATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGA 55 19769 

GAAGATCATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGAAGTTG 55 19774 

AAGATCATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGAAGTTGC 55 19775 

CATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGAAGTTGCCTT 53 19780 

ATGTGCAGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGAAGTTGCCTTGGA 55 19781 

CAGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGAAGTTGCCTTGGAGA 52 19786 

AGATTCCAGACATTGGAACAAGAAGCTATGAAGCTGAAGTTGCCTTGGAGAC 52 19787 

CTTGGAGACCCCACGATATTTGAGATGCCCGAGCCATGGGCTATCTGCTGA 51 19830 

CCAGGAGAAAGCAGTCTGTTGCAGTCAACAAAGATGAAAAAGGAGTGGAGAT 52 19911 

CAGGAGAAAGCAGTCTGTTGCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGA 55 19912 

GAAAGCAGTCTGTTGCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACC 55 19917 

AAAGCAGTCTGTTGCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCA 55 19918 

AGTCTGTTGCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTG 55 19923 

GTCTGTTGCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGA 55 19924 

TGCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGACATCAA 55 19930 

GCAGTCAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGACATCAAA 55 19931 

CAACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGACATCAAACATGG 55 19936 

AACAAAGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGACATCAAACATGGA 55 19937 

AGATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGACATCAAACATGGAGATGC 55 19942 

GATGAAAAAGGAGTGGAGATCTGAAGACCACTTTGACATCAAACATGGAGATGCA 55 19943 
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APPENDIX C: Factors identified by CENTIPEDE 

MOTIF ID 
MOUSE 
GENE 

SYMBOL 

SPEARMAN RHO  
(POOLED SPERM 

VS CONTROL) 

NUCLEOSOME 
PERIODICITY 

HOMEOBOX 
MOTIF 

AVERAGE 
TESTIS TPM 

M01432 Hoxd8 0.21 TRUE TRUE 25.43 

M01200 Ctcf -0.03 TRUE FALSE 24.21 

M01259 Ctcf -0.03 TRUE FALSE 24.21 

MA0139.1 Ctcf -0.10 TRUE FALSE 24.21 

M01474 Esx1 0.23 TRUE TRUE 21.04 

MA0138.2 Rest 0.12 TRUE FALSE 18.34 

M00138 Pou2F1 0.26 TRUE FALSE 13.00 

M01354 Pou2F1 0.21 TRUE TRUE 13.00 

M00422 Foxj2 0.29 TRUE FALSE 4.62 

M01348 Prrx1 0.25 TRUE TRUE 4.52 

M01406 Hoxc6 0.21 TRUE TRUE 1.77 

M01367 Lhx9 0.22 TRUE TRUE 1.57 

M01328 Isl2 0.24 TRUE TRUE 1.08 

M01420 Tlx2 0.22 TRUE TRUE 1.01 

M01391 Pax6 0.24 TRUE TRUE 0.72 

M01316 Pou3F1 0.23 TRUE TRUE 0.64 

M01454 Hoxc5 0.23 TRUE TRUE 0.61 

M01477 Pou3F2 0.23 TRUE TRUE 0.48 

M01353 Lhx5 0.23 TRUE TRUE 0.40 

M01355 Alx3 0.24 TRUE TRUE 0.10 

M01431 Barx2 0.22 TRUE TRUE 0.10 

M01356 Phox2B 0.23 TRUE TRUE 0.10 

M00510 Lhx3A 0.22 TRUE TRUE 0.08 

M01471 Lhx3 0.23 TRUE TRUE 0.08 

M01971 Lhx3B 0.24 TRUE TRUE 0.08 

MA0135.1 Lhx3 0.22 TRUE TRUE 0.08 

M01360 Dbx2 0.22 TRUE TRUE 0.08 

M01424 Hoxb4 0.23 TRUE TRUE 0.03 

M00724 Foxa3 0.37 TRUE FALSE 0.03 

M01335 Vsx1 0.23 TRUE TRUE 0.03 

M00791 Foxa2 0.32 TRUE FALSE 0.00 

M01363 Lmx1B 0.23 TRUE TRUE 0.00 

M01465 Pou1F1 0.22 TRUE TRUE 0.00 

M01473 Pou3F4 0.21 TRUE TRUE 0.00 

M01483 Dbx1  0.26 TRUE TRUE 0.00 
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ABSTRACT 

TOWARDS A UNIFIED MODEL OF SPERM CHROMATIN STRUCTURE 

by 

GRAHAM D. JOHNSON 
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Advisor: Dr. Stephen A. Krawetz 

Major:  Molecular Biology and Genetics 

Degree: Doctor of Philosophy 

Sperm possess several layers of information that are delivered to the oocyte alongside 

the paternal DNA. Examples of potential sperm borne molecular cues of probable use to the 

embryo include RNAs and local and global chromatin structure. To identify candidate sperm RNAs 

that likely reach the oocyte cytoplasm following fertilization patterns of transcript 

compartmentalization in the mature gamete were identified. Though all sperm RNAs exhibited a 

preferential peripheral enrichment, a subset of RNAs were identified in which this trend was 

reduced. These RNAs are thought to be embedded with perinuclear theca and are correlated with 

late spermatogenic transcription. Malat1, a well-known nuclear non-coding RNAs, was relatively 

abundant within the intra-nuclear compartment of the gamete although enriched within the sperm 

extra-nuclear compartment. If these transcript are localized to the condensed sperm nucleus 

Maltat1 may contribute to the retention of somatic-like chromatin structures following nuclear 

remodeling. Histone-bound regions which persist in mature sperm are of interest as they may be 

informative of past spermatogenic and future embryonic genomic regulation. Genome wide 

nucleosome mapping in mature mouse sperm was complimented with a nuclease foot printing 

approach to identify sites of factor retention throughout the paternal gamete. Applying this 

analysis to a transgenic mouse model harboring the human protamine locus, highlighted the 

potential regulatory impact of the chromatin environment at the local and domain level.  
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Consideration of these results within the context of the endogenous mouse protamine locus 

identified a candidate transcriptional regulatory mechanism. Factors predicted to be bound in 

mature sperm were correlated with genomic elements utilized in the testis and the very early 

embryo. This included Ctcf, which was significantly enriched within the boundary regions of 

topologically associated domains and the promoter regions of genes expressed in the zygote. 

These patterns were not observed in human or bull sperm. It is suggested that delivery of the 

paternal genome in association with regulatory factors may reflect the accelerated preimplantation 

development of the murine embryo. Sites of Ctcf retention in mature sperm were considered 

within a novel model of spermatogenic nuclear remodeling.  
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