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ABSTRACT

Head and neck (HN) cancer is the fifth most pravaiealignancy worldwide with 90%
of them categorized as squamous cell carcinoma€)SCarcinomas of the oropharynx,
pharynx and the oral cavity, comprise a subset BISHC and are referred to as
oropharyngeal squamous cell carcinomas (OPSCCYolg®% of OPSCC and 25% of
HNSCC are positive for high-risk human papillomasgifHR-HPV), primarily HPV16.
HPV positive and HPV negative OPSCC'’s are molebtukand biologically distinct with
differences in risk factors, age of presentatiord antinical behavior. The precise
molecular signatures of each have been well studigld respect to gene expression,
genetic-epigenetic modifications and mutationallyss. However, recent studies have
identified HPV as a racially linked marker for ORSGwvhere African American (AA)
patients present with a higher percentage of HPYy&tiee and aggressive tumors as
compared to European American (EA) patients. Tingsaimed to study the HPV status
and differential gene expression (DEG) profile ®?SLC in AA and EA patients from
South Carolina, using Agilent 8x60k arrays and al doarker system for HPV status. We
characterized all the tumors into HPV-active (DNB#RNA+), HPV-inactive
(DNA+/E7RNA-) and HPV-negative (DNA-/RNA-) based dNNO-LIPA and RT-
gPCR assays. Overall, 59% of OPSCC tissue sameétedt positive for HPV DNA,
while only 48% of those harbored an active HPV ¢tittn and significant differences

were observed when compared by race.
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We observed a higher prevalence of HPV in EA pédidmoth by DNA (69%) as well as
by E7 RNA (39%), when compared to that of AA patse®0% and 10% respectively).
Microarray analysis over a set of 36 oropharyngeadors and 4 normals revealed that
HPV-inactive tumors have gene expression profilssiratt from those of both HPV-
active and HPV-negative SCC, suggesting that HRMtime tumors may constitute a
group of their own. The expression of a selectatepaf genes was confirmed by RT-
gPCR which was in concordance with our microarrayad Our RT-gPCR assays
conformed to the latest MIQE guidelines and dateewmrmalized using three reference
genes through Biogazelle gbase+ software and thaltsewere scaled to the control
group (normal samples). Normalized relative queastifor each gene of interest were
then calculated using gbase+. Selection of the statly expressed candidate reference
genes was done through a comprehensive study @l&mown housekeeping/reference
genes through Normfinder, BestKeeper and GeNornr. r@laroarray studies and RT-
gPCR assays categorized HPV-inactive tumors astacl entity in comparison to the
HPV-negative and —active tumors by race. Also, HRaEtive tumors clustered closer to
the HPV-negative tumors with one exception, sugggshe loss of function of HPV in
the former. Overall, our results confirmed that pétients more often present with HPV-
negative tumors in comparison to EA patients, articated that HPV-negative tumors
exhibit gene expression profiles indicative of \aation of epithelial mesenchymal
transition, while HPV active tumors are characeidy alterations of cell cycle and

growth control.
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CHAPTER 1: INTRODUCTION

1.1. Head & Neck Squamous Cell Carcinoma

Head and neck (HN) cancer is the fifth most commmalignancy worldwide with
an annual mortality rate of 200,00@bout 90% of HN cancer can be classified as head
& neck squamous cell carcinomas (HNSCC), while aamiy are adenocarcinomas or
non-epithelial tumors. HNSCC is highly heterogerse@nd occurs in the stratified
squamous epithelium of the upper aero-digestivet fdADT) with common sites of
presentation being the oral cavity, oropharynxynarand esophagus. About 75% of
HNSCC are attributed to alcohol and tobacco consiemyf, however, more recently,
high-risk human papillomavirus (HR-HPV) infectiomshbeen recognized as a cause of
some HNSCE& Approximately 25% of all HNSCC, and up to 60% asbpharyngeal
cancers are attributed to HPV, predominantly HPVA6 herapeutic strategies for HN
cancer have evolved from mere identification andatiment of the target with
surgery/radiotheragy the ‘anatomic era’, to the modern ‘biological 'ecd targeted
molecular theragy HPV-positive tumors have better prognosis angoed better to
treatment’. However, a deeper understanding of the molequédinogenesis of HPV
positive and HPV negative OPSCC is required toease efficacy of treatment and in

turn improve the survival and quality of life of KFRCC patients.
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1.2 Human Papillomavirus

While there has been a decline in the incidencelSCC related to alcohol and
tobacco consumption, the overall incidence of HNSEEtill on the risk This increase
has been attributed to a surge in the HPV relatepharyngeal squamous cell carcinoma
(OPSCC) worldwide with reports of increasing incide from Canad&! the United
State$**° and Europ®2° Common risk factors of HPV associated OPSCC ielu
number of sexual partners, oral-genital sex, onal@ex, and marijuana abéseThe
International Agency for Research on Cancer (IAR®@nhograph working group reported
that HPV16 is one of the newest etiological facassociated with OPSCE

HPV belongs to th@apillomavididae family, which contains 29 genera formed by
papillomavirus (PV) types comprising papillomaviesghat infect humans (170 typ@s)
non-human mammals, birds and reptiles (64, 3 argp@s, respectivel§§. HPV are
small DNA viruses consisting of an approximateliI8 circular, double stranded DNA
genomé* and an icosahedral capsid. The HPV genome isetiviigto three main regions:
1) the noncoding upstream regulatory region (URRpog control region (LCR) which
regulates viral gene expression and holds the kighegree of variation among different
HPV types. 2) The early (E1, E2, E4, E5, E6, E®Diae involved with replication,
oncogenesis and survival. 3) The late (L1, L2) eagencoding viral capsid proteins,
where the L1 open reading frame (ORF) is the mosserved gene in all PV types. A
new PV type within a species is defined if theren@re than 10% sequence dissimilarity
of the L1 ORF from the closest type; into a subtfgemology is between 2% and 10%
and a variant with less than 2% differeficeThe overall sequence similarity between

different genera of the papillomaviridae familyighin 23 to 43%.
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HPV infects basal cells of stratified squamous heghitim and replicates in
cutaneous and mucosal epithelia, causing benigoni¥& The carcinogenic role of HR-
HPV most often involves disruption of E2 transdoptregulator post viral integration
into the host genome and the deregulated expres$ithre two viral oncogenes- E6 and
E7*"?8 The E6 and E7 proteins are primarily nuclear \gitme cytoplasmic component
reported for both proteif$*’. While E6 binds to and promotes degradation ofttineor
suppressor, tumor protein 53 (TP53) gene prddu&7 binds to and promotes the
degradation of the cellular retinoblastoma (pRb)ndu suppressor gene prodifct
thereby blocking cell cycle regulation and promgtjsroliferatiori>. The E7 protein by
itself can produce cellular transformation and dscogenic potential is further
accentuated by the E6 protein, which however,risiglly incapable of transforming cells
all by itself. The affinity of the E7 protein forRb is higher in HR-HPV types as
compared to low risk types, while low risk E6 irtets with E6 associated proteins
(E6AP) but does not cause p53 degradatidh Hence, these phenomena explain the

increased oncogenic potential of HR-HPV types.

1.3Role of HPV in HNSCC
1.3.1Biology of HPV related HNSCC

The discontinuity of the reticulated epithelium thie tonsillar crypts renders it
susceptible to HPV infectidh and is one of the possible determinants of thé hig
prevalence of HPV-positive tumors in this anatomregion. Since viral oncoproteins
are capable of transforming primary human keragtes?* from either genitaf or oral

epitheliain vitro®*~* they clearly play a role in disrupting cell-cyckgulatory pathways
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leading to a genetic progression to ano-genitalcearand, possibly, also to oral
squamous cell carcinoma (OSCE)However, the exact mechanism by which HPV
mediates malignant transformation of oral keratytes in the upper respiratory tract
epithelia is still uncle&r

HPV-positive cancers exhibit distinct phenotypicatteges including poor
differentiation, scant keratinization and basalpidenotype, quite different from the
keratinizing morphology of HPV-negative squamousdl carcinoma (SCC). With
respect to HPV, variable degrees of viral oncogeqmession and integration have been
observed in many case studfedHPV-E7 mediated inactivation of pRb results ireov
expression of pl6INK4&“ which is often used as a surrogate marker for HPV
mediated carcinogene$i$’. However, high p16INK4A alone has insufficient siéimity
and specificity as a marker of HPV positivity inffdient mucosal sub-sites of
HNSCC®“ In addition to the disruption of cell cycle casitrand the genome
instability****>*produced by HPV oncoproteins, other virus-driveechanisms that may
contribute to evasion of host immune response antbtt progression in HPV-positive
tumors include antigen processing machinery defeetisilitated T helper cell response,

the interplay between cluster of differentiatiorD)@+ and CD8+ T cells and lastly the

presence of circulating and tumor T-regulatorysc€lireg}’”.

1.3.3 Biomarkers of HPV in HNSCC

In surgical pathology, immunohistochemistry for ilNK4a) is a well-known

surrogate marker for HPV expression in cervicakea$®*’ and HNSCE,
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However, the sensitivity and specificity of thioofein as a biomarker for HNSCC
has been highly debat®dand with that its potential to characterize biitally active
HPV-OPSCC increases in combination with DNA/RNA dxhsassays for viral
oncogene¥>° Direct methods for identifying HPV infection incle HPV DNA">® or
E6/E7 mRNA*® detection via polymerase chain reaction (PCRhaitu Hybridization
(ISH)®Y. There is a growing importance of RNA expressiattgrns typical for cervical
carcinomas (CxCaRNAJ*® E6*l and E6*IP*°*%3as a more reliable marker for active
HPV infection in OPSC¥>*%2 The status of these biomarkers was recently sesdedn
combination to other established protein biomarkérslPV mediated oncogenesis such
as p16(INK4a’*®, pRE®, Cyclin DI°° and p53'°%*

RNA-sequencing (RNA-sef®’ is a novel tool for detecting tumor-associated
DNA viruses and identifying viral integration sitesvarious human cancers. In a recent
study of 239 HNSCC samples available in The Cafi@ome Atlas (TCGA) database,
HPV transcripts were detected in 36 tumors with HBY30), HPV33 (5) and HPV35 (1)
as detected types. Viral integration was observedthe host genome at known
chromosomal sites in 24 tumors expressing E6 andri€dgenic proteins. RNA-seq has
achieved complete concordance in the detectioniral @and viral-host transcripts in
HNSCC tumors when compared to other establishetiodst with a ~99.9% probability
of detecting at least one viral sequence in the A@Bhort. RNA-seq can efficiently
detect a frequency of viral genome transcript asds 0.00019%.

However, whether or not an HPV is active (i.e. élctual role of HPV in “driving”
the cancer) probably cannot be ascertained by étection of extremely low levels of

viral transcripts, and a variety of molecular maskare necessary to fully define HPV-
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mediated pathogenesis in a tumor. Prevalence of HPANNSCC/OPSCC and various

assays used for determination the same are as guracha Table 1.1.

1.3.4Targeted Therapy

Major factors considered while treating HPV po&ti®@PSCCs include: a) the
subsets of patients with smoking and alcohol hystby mortality due to second primary
tumors, and c) genetic makeup of tumor metast8sislore recently, phase | clinical
trials involving intra-tumor injection of the quadalent vaccine-Gardasil® (HPV 6, 11,
16 and 18Y%!%"or the bivalent vaccine-Cervarix® (HPV 16, have been introduced
as combinatorial therapies along with anticancegsirand other vaccines in HNSET
However, one of the shortcomings in HPV mediateztapy is the lack of pre-clinical

data fromin vitro experiments.

1.4 Molecular Mechanisms of Origin of HNSCC

Gene amplification, deletions, point mutations, rex@ression/inhibition and
epigenetic modifications are the driving forcesihdhldevelopment of human cancer and
these vital events are being intensely studiednidetstand patterns of development in

head and neck cancer, particularly with respettRY .
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Table 1.1: Prevalence of HPV in Head and Neck Gance
Adapted from Lajer & Buchwald, 2010

Study Year | Type Method No. % HPV
and positive type
location cases
of lesion
Syrjanen et 1987 | LSCC ISH 15/116 13 11, 16,6,
al%® 30
S)gganen ef 1988 OSsccC ISH 6/51 12 16, 18
al.
Chang et al® | 1990 | OSCC ISH/PCR 11/40 28 16, 18)6
Zeuss etal’ | 1991 | OSCC ISH 0/15 0 -
Holladay 1993 | OSCC PCR 7137 19 16, 18
et al’?
Ostwald 1994 | OSCC PCR/SB 16/26 62 16, 18| 6,
etal”® 11
Balaram 1995 | OSCC PCR 67/91 74 16, 18, 6,
etal’ 11
Cruzetal® |1996 | OSCC PCR 19/35 55 16
Wilczynski 1998 | TSCC PCR 14/21 64 16, 33,
et al’® 59
Van N Houten| 2001 | HNSCC | PCR/E6R-PCR  20/84 24 16
et al!
Kojima 2002 | OSCC PCR 35/53 66 38
etal’®
Sugiyama 2003 | OScc PCR 30/86 35 16
etal’”®
Smith et af® | 2004 | OSCC/O| RT-PCR 38/193 20 16, 18,
PSCC 33
Koppikar 2005 | OSccC PCR 6/102 6 16, 18
et al®
Slebos et af? | 2006 | HNSCC | RT-PCR 8/36 22 16
Luo et al® 2007 | OScC PCR based gen#3/51 25 16, 18
chip array 33,52
Zhang et af’ | 2008 | HNSCC | ISH 10/30 33 —
Chuang 2008 | HNSCC | RT-PCR 20/59 34 16
et al®®
Simonato 2008 OSsccC nPCR 5/29 17 -
et al®
Luginbuhl 2009 | TScCC ISH 17/48 35 -
et al®’
Avissar 2009 HNSCC PCR 19/109 17 16
et al®
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Study Year | Type Method No. % HPV

and positive type
location cases
of lesion
Lohavanichb | 2009 OSCC/O| PCR 41/119 35 16
utr et al®® PScCC
Khovidhunkit | 2008 | OSCC PCR 1/65 2 -
et al®
Gudlgtiviciene 2009 HNSCC PCR 13/48 27 16
et al:
Nasman 2009 | TScCC PCR 43/46 93 16, 33,
et al® 35, 59
Shi et al”? 2009 | OPSCC | PCR/RT- 73/111 66 16
gqPCR/ISH/IHC
Straetmans | 2009 | TSCC ISH 33/81 41 16
et al®
Weir;?erger 2009 | OPsCC PCR/IHC 47177 61 16
et al:
Lassen et al: | 2010 | HNSCC | IHC 84/131 25 -
Bennett 2010 | TScC PCR 9/16 56 16
et al®
Hoffg;ann 2010 | TScCC RT-PCR/IHC 21/39 53 16
et al:
Attner et a”® | 2010 | BTSCC | PCR/RT-qPCR| 71/95 75 16, 33
Chernock ef 2011 | HNSCC | HR-ISH/IHC AA-3/26,| AA-11.5, |16, 18,
al® 9/26 34.6 33, 35,
EA- EA-63.5, |45, 51,
04/148, | 83.1 52, 56,
123/148 66
Castilo  et| 2011 | OScC INNO- 39/71 55 16
al® LIPA/RT-gPCR
Schache ef2011 | OPSCC | HR- 108 15 to 57 16
al>® ISH/IHC/qPCR/
RT-gPCR
Heathetal’ | 2012 | OPSCC | IHC/gPCR 31/83 37 16
Gillison et| 2012 OSsccC IHC/PCR 5579 6.7 Total B7
al types
(majority
16)
Liangetal® | 2012 | HNSCC | cLIA/GST ta488/722 | 72,71 16
ELISA/MPG-
SPF/IHC
Bishop et| 2012 | HNSCC | Hybrid 14/24 58 16
alt capture2/ISH/IH
C/qPCR
Byrd etal'™ | 2012 | HNSCC | ISH/RT-gPCR| 110- 63-72 16
125/174
8
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Study Year | Type Method No. % HPV
and positive type
location cases
of lesion

Sethietal® | 2012 | HNSCC | SPF10-LiPA25| 385 29.4 16, [L8,

31, 32,
33, 35,
45, 51,
52, 56, 6,
11, X
Hoffman et| 2012 | HNSCC | MPG-PCR/LCD 22/78 28.2 16, 18
al>® chip array/E6*|
MRNA/ISH
Holzinger et| 2012 | OPSCC MPG- 100/199 49-DNA, | 16, 18,
al* PCR/qPCR/CxC 16-viral | 33, 35
aRNA/ISH load, 20-
CxCaRN
A
Pannone e} 2012 OSCC/O| IHC/consensus | 16/56 4.7 16, 56,
al % PSCC PCR/ISH OSCC, OSCC, 30/ 53, 31,
6/22 OPSCC | 44,70
OPSCC
Deng et al. 2013 | HNSCC| PCR/qPCR/E254/184 29.3 16, 33,
E6 ratio/RT- 35, 58,
gPCR 67,
Paquette et 2013 PCR (GP5+/6+,25/51 49.1 HPV| 31, 16,
all pU1-M/pU-2R) | HPV driven, 18
[CISH/IHC driven, 45.1 HPV
23/51 passenger
HPV
passenger
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1.4.1 Mutational Profile of HNSCC

Recent whole exome sequencing of 92 fresh frozeB8EIBI samples validated 288
mutations of 39 genes (q<0'®) The rate of mutation in HPV positive tumors wa8
less as compared to HPV negative turi8rsLaryngeal cancers exhibited higher
mutation rates and &> T transversion frequencies (P=0.008 & P<0.0004peetively,
rank sum tests) in HPV-negative tumors as compaoethose of oropharynx and
sinonasal cavity®. Major pathways affected by these genetic mutatiamvolved:
regulation of nuclear polarity (SYNE1 and SYNE2 2% and 8% of samples
respectively); processes mediating calcium senginterminal squamous differentiation
(RIMS2 and PCLO mutations in 11% and 12% of casepectively); apoptosis related
genes (CASP8 and DDX3X in 8 & 4% respectively) ayahes related to squamous
differentiation (NOTCH1, IRF6, and TP63). The protlof TP63 promotes renewal of
basal keratinocytes by a mechanism that requiregndegulation of NOTCH1 and
Cyclin-dependent kinase inhibitor 2A (CDKN2A). & separate study, alterations in
PI3K-related genes were found to be common in HN$EG., PIK3CA mutations in up
to 20% of tumors). PI3K is a key signaling pathwayancer, including head and neck
cancer and multiple PI3K inhibitors are currentfydlinical testing for HNSCE®!
Inactivating Notchl mutations have been recentbcdbed for the first time with respect
to HNSCC'2. While sensitizing mutations affecting the intadar domain of the
epidermal growth factor receptor (EGFR) are uncomimHNSCC™® the majority of
HPV negative HNSCC harbor inactivating mutationstumor suppressor genes like
TP53™* and NOTCH1*? while HPV positive tumors are described by fuowsil

inactivation of TP53 and Rb by viral oncoprotéffis*®
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A molecular circuitry of HNSCC was proposed basedhe observed loss and gain
of function of some crucial genes in HNSCC in relato viral genes (Figure. 1.1). Blue
depicts loss of function and red gain of functiarhile HPV markers are depicted in
yellow and genes hypothesized to play a role in BNSare depicted in light blue with
respective fractions of tumors harboring thoseufiesat"".

These observations cumulatively emphasize the needlevelop efficiently
designed targeted therapy for HPV-positive and HRgative cancers, and even for

subsets of the two, further designated by spenifitational and gene expression profiles.

1.4.2 Genetic Modifications: CNV, Methylation, TCGA

Copy number variations (CNV) between HPV-positinel #1PV-negative HNSCC
tumors have been extensively studied through coatipar genomic hybridization
(CGH)"*® Observed patterns of genomic alterations incluajelosses at 3p11.2—26.3,
5011.2-35.2, 18912.1- 23 and 9p21.1- 24, and @ga4in4ql2.1-13.4 in HPV-negative
tumors; b) gain of 18gq12.1- 23 in HPV16-positivenars*'?? c) similar patterns of
gene loss at 13g and gain at 20qg in HPV-positieging cervix SCC and HPV-positive
HNSCC tumor¥! and d) higher number of chromosomal alteratiores amplifications
in HPV-negative OSCE?

The human genome comprises Guanine-Cytosine (@&8)hotspots called CpG
islands, primarily in the gene promoter region, sdnccytosine residues are often
hypermethylated by DNA methyltransfera$&$?* This generally results in
downregulation of the affected gene and, dependpun which genes are affected, may

influence the development of cantér?®

11
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Figure 1.1: Proposed circuitry of HNSCC.

Darker blue- lossf function; re gain of function; yellowviral genes; light blu-
genes putatively implicated HNSCC. The numbers listed beneathheprotein
represent the percentage of tumors harbcamutations, amplifications,r«deletions
in the respective gendsCopyright License number 3245480848122]
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A recent CpG island methylome screening of 15 OP38@abr samples, grouped
into three cohorts based on the status of viral DMAscripts as DNARNA',
DNA'/RNA" and DNA/RNA"; revealed distinct methylation signatures betwel&V-
driven and non HPV-driven OPSCES Two major conclusions were as follows: 1)
HPV-driven promoter methylation signature of 5 geleLDH1A2°, OSR?, GATA4",
GRIA4", and IRX4") strongly correlated to the clinical outcome of ST patients and
2) the presence of viral DNA alone was insuffici¢at explain differences in DNA
methylation, thus emphasizing the potential rol@aaifve viral transcription in driving at
least some of the methylation evéfitsHowever, the mechanism by which viral proteins
direct gene silencing in HPV driven OPSCC is inctetgly understood.

TCGA is a community resource project with a readilyailable online tool that
allows researchers to search, download, and andbtzeacross different cancer models.
Recently, TCGA identified heterogeneous gene mutgbatterns in 279 HNSCC tumors
due to smoking, tobacco and HPV with 15 signifibamhutated genes, among them
CDKN2A(p16), TP53, PIK3CA, NOTCH1, HRAS, and NFEZE2

APOBEC (apolipoprotein B mRNA editing enzyme, cyial polypeptide-like)
cytidine deaminases are involved in innate immyrRINA editing and more recently
APOBEC-mediated mutagenesis was studied in humarecsiincluding HNSCE®. The
analysis spanned 954,247 mutations in 2,680 exd®mes14 cancer types, mostly from
TCGA and depicted a rate of 58% mutations in th@©OBEC gene. The study hinted
towards a probable relationship between HPV and BPO as both cervical SCC and
HNSCC were found to be enriched in APOBEC mutatidnsanother study involving

239 HNSCC tumors from the TCGA database, viralgragon sites were identified in 24

13
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HNSCC tumors expressing E6 and E7 oncogenes bothinwthe viral and host
genome¥. The viral integration was observed in chromosohe3, 5, 9, 13, 14, 15, 16,
18, 19 and 21 with majority of them involving knowancer genes like TP63, RAD51B
and SERPINB3 efé. While we are not quite at the point of being alnierace a true
picture of all of the possible mutational avenudsHINSCC development, data are
accumulating at a high rate and this classificati@y become possible in the near future.
The next step, then, will be to connect specifictatians with molecular mechanisms

that can be utilized for the design of individuatizherapeutic approaches.

1.4.3Biomarkers of HNSCC

HNC treatment involves targeting receptor tyroskieases (RTKs) like the
EGFR®2. However, despite EGFR overexpression in about aff%4umors® the
response to treatment is pb8r This has led to the continuing search of more RTKat
may serve as therapeutic targets. Among these, rtesenchymal epithelial
transition/hepatocyte growth factor receptor (MEGMR), which controls growth,
invasion and metastasis in cancer cells, has bEmmtly proposed as a new therapeutic
target for HNSCC in view of its crosstalk with ti8GFR™>> and its potential as an
inducer of cancer stem cell phenotyfe MET is under the control of TP53 and
therefore should be downregulated in E6 expressellg. This could be an important
marker and driver of proliferation in HPV-negatiwenors. The MET oncogene has been
proposed as a therapeutic target for HNSE€Eowever, differential expression of MET
between HPV-positive and HPV-negative tumors hasebbeen described. Remodeling

of extracellular matrix (ECM) by matrix metallopeitases (MMP’s) plays an important

14
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role in tumor invasion and metastasis. The expoasgrofile of proteinases involved in
the HNSCC-associated degradome are specific togda#tologic characteristics such as
grade, location, size and metastasis of tdfflobne such proteinase, a disintegrin and
metalloprotease 12 (ADAM12) is positively regulatdsy the EGFR and its
overexpression has been implicated in migration @awdsion of oral squamous cell
carcinoma (OSCC) celf¥. Matrix metalloproteinases (MMP’s), a family ofnei
dependent endopeptidases, degrade ECM and thenexpression has been well
documented in HNSCC tumors, cell lines and canssociated fibroblast&®140-144
More recently, HPV8 expressing transgenic mice pih@ positive cervical cancer cell
lines were reported to have overexpression of MMP23 and 14°14°

Two of the important genes up-regulated in HPV fpasicancers include well
documented CDKN2A*#2173nd minichromosome maintenance complex component 2
(MCM2), whereby MCM2 has been reported as a prabddibmarker to assess pre
dysplastic lesions of TSCC with elevated levels severe epithelial dysplasia as
compared to advanced SC&

Transforming growth factor beta-2 (T@E was recently noted as a contextual
oncogene or tumor suppressor in HNSCC in view sfdichotomous role in disease
progressioli®. TGFB receptor Il (TGBRII), Smad2, and Smad4 are often downregulated
during disease progression, with a concomitant gipation of TGB1 ligand®. This
deregulation has a two-fold impact which leads toemaggressive and less differentiated
tumors due to receptor attenuation, and inhibiwdranti-tumor immunity by TGFL
while activating tumor-enhancing inflammation inetimicroenvironment. In a recent

study, BRCA1 was suggested as one of the biomatkatsmay allow to predict the
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taxane sensitivity of HNSCC with acquired CisplatésistancE”. IGFBP3 modulates
the biovailability of IGF and has been reportedhtve anti-angiogenic property in
HNSCC™

Homeobox genes regulate growth & differentiationrimly embryogenesis by
coding for specific transcription factors. One suumeobox gene complex is SIX1
which is involved in organ development. Overexps®f Six1 facilitates breast cancer

metastasis by inducing epithelial-mesenchymal ttians (EMT)™?

and it is being
referred to as a novel target for inhibiting tungenesis. Thus, it would be interesting to
look for its role in HNSCC. Table 1.2 summarizesnsoof the key genes mutated and
deregulated of HNSCC.

In view of current biomarkers and cellular processEHPV and non-HPV driven
HNSCC, Figure 1.2 summarizes recently proposedraaks of tumorigenesis in HN
cancet'’. (A) Squamous differentiation and cellular praiifeon is regulated by TP63
and Notchl in normal adult mucosa, whereby the é&mrmaintains the levels of basal
differentiation markers- Keratin5/14 and the laiteresponsible for differentiation into
spinous and granular layers. Figure 1.2(B) degiatbnarks of HNSCC progression. The
loss of TP53 and CDKN2A, amplification of CCND1,datoss of TGFBR2/SMAD4
causes abnormal proliferation and abrogation ofptgmis’’. However, disrupted cell
cycling may still be compensated by intact différ@imon and apoptotic programs. Loss
of NOTCH1 and/or abnormal expression of TP63, imlmation with dysregulated

“survival’ genes (e.g. CASP8, PIK3CA, EGFR), mammoee additional barriers to tumor

cell proliferation and survivat’.
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Table 1.2: Deregulated Genes in HNSEE*

Chrom Selected Targeted HPV HPV
sGenr:gol S:r::i osomal Gene function downstream therapeuticsin  positive  negative Eﬁéﬁ;
y location targets cancer HNSCC HNSCC

Tissue-dependent role as tumor
suppressor or oncogene. Importa

; ; ) Y Gamma-secretas Somatic 1091121
NOTCH1 Notchl 9p34.3 :?ngzglgité%'rﬁiftﬂn?'Z?,:f,m?rt,'izn Hes/Hey, p21 inhibitors studied Mutation  g1-169
9 ! ry in breast cancer 1 14-15%

development, cancer stem cell
marker
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Chrom Selected Targeted HPV HPV
osomal Gene function downstream therapeutics in positive negative References
location targets cancer HNSCC HNSCC

Gene Gene
symbol name

Cyclin- .
[ Mutation: 9%
o dependen Tumor suppressor. - N 109,112,147,173,1
! Inhibits CDK inhibitors Overexpress Loss of TSRS
CDKN2A _tklpgse 9p21.3 Regulate.s G1 cell cycle CDKA/6 [P27600] ion Heterozygosi 71
inhibitor progression to S phase ) o
oA ty:70-80%

L 2 ] & I
AT I IL
n._JI__JL..w...-UJ-.I J

www.maharaa.com




Chrom Selected Targeted HPV
Gene name osomal Gene function downstream  therapeutics in positive
location targets cancer HNSCC

Gene
symbol

HPV negative Referenc
HNSCC es
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Jd____ Stratum corneum
| @ |Granuar

) \__'J_JSpunous Postmitotic  K1HD  TP&3low, NOTCHY high

!

) J @ JBasm Profiferative  KSM4  TPE3high, NOTCH1 low

Basemont membrane
Apoplosis

Ditterantiation

b— A | !
CONDT) =—— ( BAS) =- (EGFR) = (RIKacA)
f
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Invasion/metasiasis

Proiiferation Lack of differentiation Survival

Figure 1.2: Hallmarks of HNSCC tumorigenesis*’

(A) The normal process of squamous morphogenesieiadhlt mucosa and role

of two major proteins TP63 and Notchl. Light bluepidts rare stem cells i
basal layer undergo terminal differentiation throwgymmetric cell divisionB)
Pathways altered in HNSCC pathogenesis. The caldes are as follows: req
putative and established tumor suppressors; greanegenes; brown- othg
relevant genes/proteins; blue- viral proteif@®) Schematic of HNSCC hallmark
The precise order of acquisition of distinct altienas is still not clear. Multiple
genes (e.g. TP53, TP63 and Notchl) may play aimateore than one hallmark.
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Loss of cell adhesion genes (e.g. FAT1) may pergigase of cells from the
mucosal lining, while invasion through the basenmaetmbrane is promoted by TGFB1
and SMAD3Y. Figure 1.2 (C) describes the purported sequericacquisition of

alterations leading to proliferation, poor diffeti@tion, cell survival and invasion.

1.5. Clinical and Molecular Classification of HNSCC
1.5.1 Molecular Classification

Molecular phenotypes of HPV associated OPSCC'’s \iiese categorized into
three major classes based on copy nhumber of HPV BINAp16 expression: HPV-active
(HPV16 DNA positive/pl6 expressing cancers), HP%etive (HPV16 DNA
positive/p1l6 non-expressing) and HPV-negative tem@ro HPV16 DNA/pl6 non-
expressingy>®

The first ever global gene expression profilingHi?V16 E6 and E7 expressing
HNSCC tumors revealed up-regulation of transcript@md cell cycle specific genes in
comparison to HPV-negative tum&fsA comparison between the expression profiles of
84 HNCs, cervical cancers and site matched norpithiedia confirmed upregulation of
this subset of genes in HPV-positive HNC and cedvaancer$’. On the other hand a
novel relationship between HPV status and a sé&siis-specific genes was ascertained
based on upregulation of this family of geftés

Immunologic profiling of HPV-positive and HPV-negsg OPSCC/HNSCC has
revealed contrasting signatutesuch as: enrichment of circulating CD8+ T cells in

HPV-positive OPSCC resulting in better responseherapy®, higher proportions of

effector and memory T cells as compared to HPV-tiegatumors®® differential
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expression of major histocompatibility class | maces (MHC 1} and lastly, strong
adaptive immune response in HPV-positive vs. aratmnmmunity in HPV-negative
HNSCC, which corroborates with a better survivateran HPV-positive OPSCC
patient$®.

To better describe the molecular and functionalngea in different kinds of
HNSCC, a more comprehensive genome wide analysss agaducted at four major
functional levels viz., methylome, genome, trarstome and miRNonté?

1.5.2 Clinical Classification

In a recent study, integrated genomic analysis \aialation methodology was
employed to classify HNSCC tumors based on tunterasid histology with well-defined
biological and clinical relevant®. Biological characteristics of highly expresseteg
were considered within each group to categorizeotsnas basal (BA), mesenchymal
(MS), atypical (AT), and classical (CL) subtypediefe expression types were well-
represented in defined experimental model systeonspasing 19 esophageal and 18
upper aerodigestive tract cell lines from the Car@ell Line Encyclopedia” following
the same methodology. BA and CL types were derfvaath their counterparts in Lung
squamous cell carcinoma (LUS®) where BA types shared similar expression patterns
with basal cells during early stages of developneéi@8CC and CL types were indicative
of genomic alterations like deletion of 3p and @mplification of 3qg, and focal
amplification of both EGFR and CCNDL1. Thirdly, M@picted tumors with pronounced
epithelial-mesenchymal transition pathways and yJetportrayed either 9p deletion or

absence of EGFR amplification. CL and AT types aspressed stem cell markers like
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SOX2 and ALDH1. Lastly, these signatures were termeomplementary to
classifications based on HPV status and CCND1 ERIvV

Another genome wide approach was employed to iyemovel differentially
methylated CpG dinucleotides found in tumors atoter anatomic sites, as well as those
in relation to HPV status in the oropharyfiX. The oropharyngeal HPV-methylation
study exclusively found more than twice the numbkdifferentially methylated CpG
dinucleotides in HPV positive tumors (564 loci) @smpared to HPV negative tumors,
arising from the same stt& While 74% of HPV negative CpG loci were represdrin
HPV positive tumors, the latter expressed an aafdhli profile of 360 loci which were
exclusive for the group itself and most of it wdsiluted to hypermethylation in the

CpG loci of CDKN2A&* and GALR1 genes.

1.6. Epidemiology of HNSCC

The global HNC incidence for OPSCC cases is hi@$,@0 oral cavity, 213,179
thyroid gland, 150,677 larynx, 136,622 pharynx, 84¢441 nasopharynx cases per year
198199 The incidence of OPSCC is 2.5 times greater in than in women where the age-
standardized incidence rates are 13.5 versus df fmdles in developed and developing
countries, respectively Incidence within female population are, 3.0 verdul, in
developed and developing countries, respectivelyansmission of HPV in OPSCC
occurs both sexually and asexusllywhere the incidence increases with more than 5
sexual partnef€ and in active smokef®. Synergistic effects of alcofohnd human

immunodeficiency virus (HIV)-339%"?**have also been described.
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More recently, HPV has been characterized as daitkr based on race, life style
and sexual behavior impacting survival outcomes Adrican American (AA) and
European American (EA) patients with OPS&E The rate of HPV-associated tumors is
much lower in AA patients as compared to EA pag@ht® Overall, AA patients tend
to present with more HPV negative OPSCC and havwsevprognosis as compared to
both HPV-positive and HPV-negative EA patiéfits®* South Carolina ranks third in the
USA in OPSCC mortality, with most common siteswhbr growth being tongue, gums
and tonsils®®. A study from Georgia found that younger age gspugon-Hispanic
Whites and Hispanics experienced greater increasescidence for HPV-associated
sites, while HNC incidence declined for Non-Hisgamlacks independent of HPV-
associatiorf".

In this study, we employed gene expression prafilioy microarrays, and
guantitative real-time PCR to investigate the gerpression profiles of HPV-positive
and HPV-negative OPSCC derived from AA or EA pateto attempt an identification
of gene expression changes that would charactangedistinguish these tumors, and
provide clues as to the molecular basis of thead&tp distribution and clinical behavior
of the same. In this context, we implemented stédire-art methods for gene expression

assessment by RT-gPCR.

1.7.Reverse Transcription - Quantitative Polymerase Cha Reaction
Ever-since the advent of Real-Time quantitative P&R*°in 1996, the technique
has been extensively implemented in quantitatitenesion of gene copy number and

expression analysis. This is primarily becausenoféased demand to support phenotypic
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observations with quantitative molecular data asdaasupporting assay for protein
expression studie$'®. Furthermore, quantitative Polymerase Chain Reac{fPCR)
based studies were becoming highly unreliable duew experimental transparency and
inconsistency between laboratories leading to ffiesitin replication of published d&td.
The use of various statistical analysis tools,h@ absence of proper guidelines for data
interpretation, added to the ever-growing variépilbetween similar studie$™ A
comparative analysis of multiple Real-Time gPCR mjfigation methods reported
considerable differences in their performafideThus, a case for ‘Minimum Information
for Publication of Quantitative Real-Time PCR Exp®nts’ guidelines was proposed to

target the reliability of Real-Time PCR resuft$

1.7.1 Minimum Information for quantitative estimati on (MIQE)

The MIQE ¢ronounced mykee) guidelines describe the minimum information
necessary for evaluating gPCR experiments and guassas a complete disclosure of all
reagents, sequences, and analysis methods usedesgacher. These guidelines were
designed in order to fully assess the validity loé fprotocols through a checklist of
essential and desirable parameters which accomplaayinitial submission of a
manuscript, and are later published in abbrevi&det or as an online supplement. The
list of essential and desired parameters is ginerable 1.3.

To remove ambiguity associated with Real Time-P@RBantitative-PCR and
Reverse Transcriptase-PCR, the term ‘gPCR’ wasqgseg for quantitative real-time

PCR and ‘RT-qPCR’ for reverse transcription—qPCR.
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Table 1.3: MIQE checklist for authors, reviewers aditor$™*

ITEM TO CHECK

IMPORTANCE

EXPERIMENTAL DESIGN

Definition of experimental and control groups

Number within each group

m

Assay carried out by core lab or investigator'®lab

Acknowledgement of authors' contributions

SAMPLE

Description

Volume/mass of sample processed

Microdissection or macrodissection

Processing procedure

If frozen - how and how quickly?

If fixed - with what, how quickly?

Sample storage conditions and duration (espediallifFPE’ samples)

m|m|m|m|m

NUCLEIC ACID EXTRACTION

Procedure and/or instrumentation

m

Name of kit and details of any modifications

m

Source of additional reagents used

Details of DNase or RNAse treatment

Contamination assessment (DNA or RNA)

Nucleic acid quantification

Instrument and method

Purity (A260/A280)

Yield

RNA integrity method/instrument

RIN/RQI or Cq of 3' and 5' transcripts

Electrophoresis traces

Inhibition testing (Cq dilutions, spike or other)

m o mmo g mm|mm

REVERSE TRANSCRIPTION

Complete reaction conditions

Amount of RNA and reaction volume

Priming oligonucleotide (if using GSP) and cemication

Reverse transcriptase and concentration

Temperature and time

Manufacturer of reagents and catalogue numbers

o|m|m|mjm|m

Cqgs with and without RT

@)
*
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Storage conditions of cDNA D
gPCR TARGET INFORMATION
If multiplex, efficiency and LOD of each assay. E
Sequence accession number E
Location of amplicon D
Amplicon length E
In silico specificity screen (BLAST, etc) E
Pseudogenes, retropseudogenes or other hosffolog D
Sequence alignment D
Secondary structure analysis of amplicon D
Location of each primer by exon or intron (if appble) E
What splice variants are targeted? E
gPCR OLIGONUCLEOTIDES
Primer sequences E
RTPrimerDB Identification Number D
Probe sequences D**
Location and identity of any modifications E
Manufacturer of oligonucleotides D
Purification method D
gPCR PROTOCOL
Complete reaction conditions E
Reaction volume and amount of cDNA/DNA E
Primer, (probe), Mg++ and dNTP concentrations E
Polymerase identity and concentration E
Buffer/kit identity and manufacturer E
Exact chemical constitution of the buffer
Additives (SYBR Green |, DMSO, etc.) E
Manufacturer of plates/tubes and catalog number D
Complete thermocycling parameters E
Reaction setup (manual/robotic) D
Manufacturer of gPCR instrument E
gPCR VALIDATION
Evidence of optimisation (from gradients) D
Specificity (gel, sequence, melt, or digest) E
For SYBR Green |, Cq of the NTC E
Standard curves with slope and y-intercept E
PCR efficiency calculated from slope E
Confidence interval for PCR efficiency or stard error D
r2 of standard curve E
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Linear dynamic range E

Cq variation at lower limit E

Confidence intervals throughout range D

Evidence for limit of detection E

If multiplex, efficiency and LOD of each assay.

m

DATA ANALYSIS

gPCR analysis program (source, version)

Cq method determination

Outlier identification and disposition

Results of NTCs

Justification of number and choice of referenceegen

m|m|m|m|m|m

Description of normalisation method

Number and concordance of biological replicates D

Number and stage (RT or gPCR) of technical reat

m

Repeatability (intra-assay variation)

m

Reproducibility (inter-assay variation, %CV) D

Power analysis D
Statistical methods for result significance E
Software (source, version) E
Cq or raw data submission using RDML D

All essential information (E) must be submitted lwithe manuscript. Desirable
information (D) should be submitted if availablé.primers are from RTPrimerDB,
information on qPCR target, oligonucleotides, pecots, and validation is available
from that source”.

(#) FFPE, formalin-fixed, paraffin-embedded; RINYR integrity number; RQIl, RNA
quality indicator; GSP, gene-specific priming; dNRRoxynucleoside triphosphété

(*) Assessing the absence of DNA with a no—reveraascription assay is essential
when first extracting RNA. Once the sample has bedidated as DNA free, inclusion
of a no—reverse transcription control is desirdhleno longer essentfaf.

(**) Disclosure of the probe sequence is highlyicddde and strongly encouraged;
however, because not all vendors of commercial gmigdied assays provide this
information, it cannot be an essential requiremese of such assays is discouragéd
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These guidelines further accelerated the developwiean XML-based real-time
PCR data markup language (RDML) for the consisteporting of real-time PCR data
215 This consortium is active in the development pprapriate and standardized
terminology, guidelines on minimum information fdsiological and biomedical
investigations, and a flexible and universal dd&astructure with tools to create, process,

and validate RDML fileS"™,

1.7.2 Normalization of RT-qPCR

Many statistical analysis tools have evolved over past decade to accurately
qguantify differential expression of genes with mdpto reference/housekeeping genes
whose levels remain constant across varying exgeriah conditions® 22> Each tool
developed to overcome the limitation of the presigiexisting tool whereby factors like
assessment with multiple reference géhe€®??? primer efficiency correctidi’, inter-
run calibratio”® gene and sample maximization strateGfesnd tissue specific panel of
reference gené$??® have now gained relevarféé While geNorm® was the first
efficient tool to compare a panel of multiple refiece genes, thus ranking them based on
their stability values (M value), BestKeefrcould assess variation in up-to 10
reference genes in an array of 100 samples, Nodeffii returned top two candidate
reference genes based on sample groupings and ¢hne racent software gbase+
incorporated feature of geNorm along with othemdigant parameters for efficient

normalizatiof®.
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1.8. Study Rationale

Considering the limitations of present therapiesuce tumor relapse, a profound
understanding of the HNSCC molecular biology angoemted tumorigenicity is
required to devise efficient therapeutic measusggeting specific cellular and sub-
cellular signaling pathways in view of its recerttolgical factor-HPV. With the
unveiling of a mutational landscape, differenti@ng expression and an epigenetic
profile of HPV driven HNSCC, other risk factorstaal for efficient prognosis remain to
be explored which include racial and geographidé&mnces in a population, which is in
turn guided by the genetic make-up of the individud@his study specifically explored
the molecular basis for the racial differencesnevplence and mortality rate of HNSCC
between AA and EA South Carolinians.

Thus, our approach allowed us to determine whetherot HPV types other than
HPV16 play an important role in HNSCC in AA, andgba dissecting the molecular
profiles of HNSCC in the two racial groups. Thisthe first study of its kind in South
Carolina and includes a direct assessment of tewafmnce of HPV in HNSCC,

particularly AA men and women, for which there igaucity of data.

Our study allowed us to determine whether or noVHypes other than HPV16
play an important role in HNSCC in AA, and begasseicting the molecular profiles of
HNSCC in the two racial groups. With the increasengphasis on accurate determination
of HPV activity in the OPSCC tumors and observedads of HNSCC disparities among
AA and EA patients, our study delineates the pastesf HPV active, inactive and

negative tumors based on viral oncogene expression.
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Lastly, the differential gene expression analy$i©8SCC samples revealed that
HPV-negative and HPV-inactive tumors clearly segtegrom HPV-positive OPSCC in

terms of GO and DEGs (both within a race and incttrabined sample set).
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CHAPTER 2: MATERIALS AND METHODS

2.1. Tissue Samples

This retrospective cohort study included a totabbffresh frozen oropharyngeal
samples collected from African American and Européemerican patients at the
Medical University of South Carolina (MUSC), Chatien, SC. The tissue sample set
included 56 tumor biopsies and 9 normal benignarauluvula and tonsil tissue samples.
The study was approved by the MUSC Institutionali®& Board (IRB) and USC'’s IRB.
A written consent for the use of tissues was okthifrom patients according to the

MUSC Standard Tissue Collection consent.

2.2. Extraction of Nucleic Acids
A) Tissue Homogenization
Fresh frozen tissue samples were homogenized byotrndriven, handheld

homogenizing system which consists of a porcelaggnium miniaturized mortar and
pestle (CryoGrinder™, OPS diagnostics LLC, ProduziCG 08-010) and a cordless,
3.6V, three position screwdriver (Black & DecRerThe CryoGrinder™ was used along
with CryoCooler™ (OPS diagnostics LLC, Product n8.08-07), a portable cryogenic
station which maintained temperatures much belo30*C for up to 5 hours with the
help of a Liquid Nitrogen absorbing Pillow (OPS ghastics LLC, Product no.CG 08-

08).
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Briefly, the CryoCooler™ was disinfected with 70%opropyl Alcohol and the
reservoir was charged with liquid nitrogen using #tosorbent pillow. The level of liquid
nitrogen was adjusted such as it reached 1-2cmeatiws perforated platform. Prior to
this; spatula, pestles and mortars were decontaetinaith Ambion® DNAZap™ and
then autoclaved at 121°C for 15mins. Post stetibmaand cooling, spatula, pestles and
mortars were placed on the perforated platformhef@ryoCooler™ along with a sterile
Petri dish (VWR® International, Catalog no. 25388}, sterile individually wrapped
disposable forceps (VWR® International, Catalog 86001-199), a sterile disposable
scalpel (BD Biosciences, Catalog no. 371620) andcease free 1.5 mLmicrofuge tube
for about 15 minutes. The frozen tissue samples vmandled individually with fresh
gloves each time, to avoid any cross contaminadiuh the sterile Petri dish was used as
an additional platform for fragmenting the frozesstie in the chamber of CryoCooler™.
Tissue was split into two major parts; one part wsed for homogenization and the other
for immunohistochemical staining (see section ZT%e size and weight of fragmented
tissue was maintained under 5mm and 100mg (~ 20-b@espectively, for efficient
grinding. The pre-cooled pestles were handled bgriwg Cryo-gloves (Tempshield,
Product no0.11-394-322) and the screwdriver wasasanhaximum rotation speed for
grinding of tissue fragments. Pulverized tissue wassferred to a labeled microfuge
tube with the help of a sterile spatula and usedh® extraction of nucleic acids.

B) TRIzol extraction

TRIzol® Reagent (Ambion®, by Life Technologies, alag no. 15596-018) was

used to simultaneously extract genomic DNA andl tBfSA from fresh frozen tissues

according to manufacturer’s instructions with ardiidnal step of back extraction
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protocol for higher purity DNA. Briefly, 700ul (fok50mg tissue) or 1000ul (for 50 —
100mg tissue) of TRIzol® Reagent was added to thleepized frozen tissue, and the
mixture was incubated at room temperature for 10Mmthis, 0.2mL of chloroform per
ml TRIzol® Reagent was added and vortexed for 1&om#s. The homogenate was
incubated at room temperature for 3 min and cerged at 12,000xg for 15min at 4°C.
The upper aqueous phase containing the RNA wadullgréransferred to a fresh
nuclease-free microfuge tube. Meanwhile, the oigphase containing DNA and protein
was stored at 4°C., Isopropanol (0.5ml, 100%) wdted to the aqueous phase and the
mixture was incubated at room temperature for 1Qrfolowed by centrifugation at
12000xg, 4°C for 10min. The supernatant was disthahd the pellet was washed with
1 mL75% EtoH/mLof TRIzol® Reagent by centrifugatiah7,500xg, for 5min at 4°C.
The RNA pellet was air-dried (not completely, ibskd remain translucent and not turn
white) and resuspended in RNAase free water at08&-6or 10-15min.

For DNA Isolation, any remaining aqueous phase gasoved from the organic
phase by centrifuging at 12000xg for 5min at 4°G.tfAe interface-organic phase, 5d0
of back extraction buffer (BEB - Guanidine Thiocgss (4 M), Sodium Citrate (50 mM),
Tris (1M)) per 1 mL of TRIzol® Reagent was added ifwitial homogenization. The
sample was vigorously mixed by inversion for 10 aad incubated at room temperature
for 10 min on a shaker, followed by a centrifugatiat 12,000xg for 30 min at room
temperature. The upper, agueous phase containingy \é&$ transferred to a clean tube,
while the interphase and organic phase were stated°C for subsequent protein
isolation. DNA was precipitated by adding equalwoé of isopropanol/mL of TRIzol®

Reagent to the samples, which were then mixed bgréon and incubated at room
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temperature for 10min. DNA was collected by cengétion at 12000xg for 15min at
4°C and resultant pellet was washed with 1mL of 7/5%H per 1ImLTRIzol® Reagent
as previous. Washing steps were repeated for d tdtahree times. DNA was
resuspended in 200ul TE buffer (10mM TrisCl, 1ImMenediaminetetraacetic acid,
pH8) for 5-6 hours at room temperature.

After resuspension in TE buffer, additional washingteps with
chloroform/isoamylalcohol (24:1) were performed tmmpletely remove residual
guanidine from the samples, and at each step phasesseparated by centrifugation and
the upper, aqueous phase collected. An equal whinChloroform:lsoamyl (Cl, 24:1)
was added directly to the resuspended DNA and miyethversion. The mixture was
centrifuged at 12,000xg for 15 min. at room temperato separate the phases. For DNA
precipitation, the aqueous phase was transferreal tew tube, to which 3M Sodium
Acetate pH 5.2 (10% of the volume) and 2.5 voluofe35-100% of ethanol were added.

Total RNA was also isolated from Normal Human Kieratyte (NHKc) and D4
Differentiation Resistant (D4DR) cells with Agileftotal RNA Isolation Mini Kit
(Product no. 5185-6000) according to the manufac&iinstructions. These two samples
were used as Inter-Run Calibrators for RT-gPCR exymnts and as template for primer
efficiency assays.

C) Quantification of Nucleic Acids

Quality and quantity of total RNA and genomic DNAen& assessed by NanoDrop
2000c UV-Vis spectrophotometer (Thermo SCIENTIFIThe integrity of total RNA
was also determined by automated -capillary-elebmogsis on an Agilent 2100

BioAnalyzer (a microfluidics-based platform for equidication and quality control of
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nucleic acids) using the 6000 Nano Assay. Agilel@@®Expert Software automatically
yields an electropherogram of each sample whichaoas the RNA integrity number
(RIN) and concentration along with a visual repr¢éaton of the two ribosomal RNAs
(18s and 28s) bands. Tumor heterogeneity and ndéhgnof freshly biopsied tissues
during freezing procedures are probable causewvdoable RIN (range N/A — 9) in
human tissue samples. Thus, only RNA samples with R 6.3 were included in

downstream applications such as microarrays anGR-P

2.3. HPV Genotyping and HPV Early Gene Expression Balysis
A) INNO-LIPA Assay

The presence of HPV DNA in the oropharyngeal tissamples was detected by
using the INNO-LIPA HPV Genotyping Extra (Innogenstinc., reference no. 81073)
assay according to manufacturer’'s instructionsefBri genomic DNA was diluted to
5ng/ul and 2 pl were used for amplification on gopked Biosystems GeneAmp PCR
System 2700, using the INNO-LIPA HPV Genotyping &xAmp kit (Innogenetics Inc.,
reference no. 81074). The INNO-LiPA HPV Genotypiexira**®?* (Innogenetics Inc.)
assay is based on the reverse hybridization pticgpecific primers (SPF10 primers
738 are used to amplify a 65bp fragment of the La¢e1) region of the HPV genome in
the presence of biotinylated dNTP’s. Amplificatios followed by denaturation and
hybridization with type specific oligonucleotidegtwes which are immobilized as parallel
lines on nitrocellulose strips. Additionally, prinse specific for the human gene

HLADPB1 (Major Histocompatibility Complex, Class IDP Beta 1) are included as an

experimental control for sample quality and eximctt Hybridization is followed by
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stringent washing and binding with streptavidinjogated alkaline phosphatase which
yields a purple precipitate in the presence of ctheomogen BCIP/NBT (5-bromo-4-
chloro-3'-indolyphosphate p-toluidine salt/nitraseltetrazolium chloride). In summary,
the amplification kit synthesizes the standardizedtinylated amplicons which are
subsequently hybridized using a single nitroceieldyping strip. These predesigned
strips have 4 experimental control lines and 28ieage-specific DNA probe lines for
HPV types, which include 18 high-risk HPVs (16, 28, 31, 33, 35, 39, 45, 51, 52, 53,
56, 58, 59, 66, 68, 73, 82), 6 low-risk HPVs (6, 4Q, 43, 44, 54, 70), and 3 other non-
classified HPVs (69, 71, 74). The test was ternafactory if the human DNA control
probe was positive, after which hybridization résubr all HPV typing probes were
recorded to determine the specific type presetitearsample.
B) HPV-E7 and E6/E7 Expression Analysis

The active or inactive status of HPV in the HNSCGnples was determined by
type specific RT-gPCR for HPV E7 oncogene. Brieflypression of HPV E7 oncogene
was assessed for HPV 16 and 66; while for HPV 35ahd 58, E6/E7 junction was

analyzed for expression. The primer efficienciesenalculated as given in section 2.8.

2.4. RNA Amplification and Labeling for Microarray Analysis

Thirty six OPSCC tumor samples and four normalugsspecimens (benign
uvulaand normal tonsil) were considered for genaession analysis based on their HPV
status and racial background. The RIN for RNA sasjphcluded in this study was in the

range of 6.3 — 8.7.
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Agilent’s Low Input Quick Amp Labeling Kit (Catalago. 5190-2306) was used to
generate fluorescently labeled complementary RNRN&) by linear amplification of
MRNA from total RNA. RNA Spike-in from Agilent On@elor RNA Spike-In Kit
(Product no. 5188-5282) was used as an internaralofollowing the manufacturer's
instructions. The cRNA amplification schematic ssgaven in Figure 2.1. The One-Color
Microarray-Based Gene Expression Analysis (Low tQuick Amp Labeling) protocol
is summarized below:

Synthesis of c-DNA

200ng of total RNA was mixed with diluted spikedantrols and primed with T7
oligo (dT) promoter primer for first strand c-DNArghesis. The c-DNA master mix was
prepared by adding 0.1M DTT, pre-warmed 5x Firsai&l Buffer (80°C), 10mM dNTP
mix and AffinityScript RNase Block Mix in that ordeand incubated with the primed
RNA. Thus, first strand c-DNA synthesis was acconiga by second strand cDNA
bearing the T7 promoter sequence at iend.

Labeling and Amplification

The second strand c-DNA obtained from the previstep served as template for T7
RNA polymerase-dependent transcription, the prodoictwhich was labeled with
Cyanine 3-CTP (Cy 3-CTP) (Perkin Elmer Life Scies)ydac, Boston, MA, catalogue no.
NEL622001KT) to generate fluorescently labeled afeol cRNA. Cyanine dyes
denature in the presence of light, therefore stepslving Cy 3 were performed under

low light conditions.
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Purification of Labeled Amplified cRNA

Spin columns from Qiagen’s RNeasy mini kit (Cataloy 74104) were used to
remove any unincorporated Cy 3-CTP’s, primers avlgrperases from labeled amplified
cRNA according to the manufacturer’s protocol.
Quantification of cRNA

Florescent dye labeling density of Cy 3 along wiltke purity of nucleic acid in
labeled cRNA amplicons was measured by NanoDro®@QD/-Vis spectrophotometer.
Cy 3 dye concentration (pmol/ul), RNA absorbancgorg260nm/280nm) and cRNA
concentration (ng/ul) were determined and recoffdeh the microarray application of
the spectrophotometer’s operating software. Tha §oeld and specific activity of each
reaction were calculated as follows:
Total yield of cRNA (1g)
= {(Concentration of cRNA) x 30ul (elution volume)}000
Specific Activity of fluorescent dye (pmol/ug cRNA)
= (Concentration of Cy 3 / Concentration of cRNA)GO0

Calculated vyield and specific activity of the lad@blproducts were well above
minimum recommended values for an 8-pack microafoayat. Total CRNA yield for
all the labeled products was 2.913 - 7.74ug (recentad minimum 0.825ug), while
specific activity of cyanine dye was 8.58 — 18.3%ojpug cRNA (recommended

minimum 6pmol/pg cRNA). All the samples were stoa¢d80°C until hybridization.
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2.5. Microarray Hybridization and Image Acquisition

The following steps were performed under dim lighhditions as they involved
light sensitive fluorescent dyes. Agilent’'s GengEession Hybridization kit (Product no.
5188-5242) was used according to the manufactunessructions and the 8x60K
microarray slides were used.
Preparation of Samples

Sample preparation steps involved fragmentatiooRNA to obtain optimum size
for hybridization and a blocking agent to controinspecific binding. For all the forty
samples, 600ng of Cy 3-labeled linearly amplifi&NA was incubated with pre-warmed
10 x blocking agent (37°C), nuclease free water 2lma fragmentation buffer in a total
volume of 25 pl at 60°C for 30 min, in a PTC-10@rthal cycler (M. J. Research Inc.,
USA). This fragmentation reaction was stopped iragl25u1 of 2X GEx Hybridization
buffer HI-RPM and the resulting hybridization mixtuwas mixed carefully by pipetting
to avoid bubbles, centrifuged at 13,000 revolutipesminute (rpm) for 1 min and placed
on ice for loading immediately.
Hybridization Assembly

The user guide (G2534-90001) from Agilent Microgrtdybridization Chamber
Kit (Product no. G2534A) was referred for instroos on slide loading, assembly and
disassembly of chambers. Fragmented labeled cRN# hwaridized to SurePrint G3
Human Gene Expression 8x60K v2 Microarrays (Catalmg4858A-039494) according
to the manufacturer’s protocol. The 8x60K microgsraontain eight individual arrays on
one slide, each containing 60,000 oligonucleotidebes covering the entire known

complement of human genes. Hybridization experisiemére done in batches of 8
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samples/day on a total of five microarray slide®rall, to accommodate all the 40
samples. A clean gasket was placed facing up imgti@ngular section of the chamber
base and 40ul hybridization sample was carefubgéal in the center of each well of the
slide without touching the gasket. Once all the gaswere loaded onto the slide, the
array slide was put facing down (numeric barcod@nfaup) on the gasket slide and the
sandwiched assembly was clamped safely. This assdmslide chamber was placed in
the rotisserie rack in a hybridization oven andubeted at 65°C with the rotator set to
10rpm for 17 hours. Meanwhile, Gene Expression WRBsfier 2 (Catalog no. 5188-
5326) was warmed overnight at 37°C to prepare éat day washing.
Washing

Prior to washing, gene expression wash buffers d 2anwere prepared by
addingTriton X-102 (final concentration 0.005%), nmadiately after opening a fresh
container. This is done to reduce the artifactsegged during washing of arrays. After
17 hours of hybridization, the hybridization chambeas disassembled in GE Wash
Buffer 1 (Catalog no. 5188-5325) and the slide vegeatedly washed for 1 min each in
separate slide staining dishes containing fresh V&&sh Buffer 1 followed by pre-
warmed (37°C) GE wash buffer 2. The array slide e dried in a coplin jar, by
dipping it in 100% Acetonitrile for 30 seconds. Amatrile scavenges ozone, thus
preventing degradation of the cyanine dye.
Scanning

After washing and drying, the slides were put glide holder with Agilent Ozone-
Barrier Slide Cover on top (Product no. G2505-60%5@ immediately scanned using a

High Resolution Agilent DNA Microarray Scanner Symst (Catalog no. G2565CA).
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AgilentG3_GX_1Color profile was selected from thentol panel and scanned under
green channel with scan area of 61 x 21.6 mm at fgswiution. The images were saved
as 20bit Tagged Image File Format (TIFF) files. tFasmnning, slides were exposed to
nitrogen vapors in a 50mLconical tube covered vabbminium foil and stored in an

orange slide box, in the dark.

2.6. Data Analysis

Data were extracted from TIFF images with Agileetattire Extraction Software
version 10.7.3, where background correction wae pkrformed. The quality control
(QC) metric set was generated post extraction asdlts were reviewed in three ways;
project summary, QC report which included both msary on the header and a table of
metric values and QC chart returned values of eadtric compared across all
extractions in FE Project. In brief, QC metric lelm indentifying wash artifacts,
exposure to ozone and hybridization to cRNA frongrdded total RNA. Thus, any
deviation from normal trends helps in closer insjpec of obtained results. Proper
alignment of the grid with the four corners of thieay was also analyzed through QC
report. Subsequently, background-corrected dataupbsaded into Agilent GeneSpring
GX version 11.5.1 for analysis. In this processadaere log2 transformed, quantile
normalized and base line transformed using the amedf all samples. Then, data were
filtered by flags in such a way that 75% of the plas in at least one of the treatment
groups would have a “detected” flag. Differentiadlypressed genes were determined by
analysis of the data using the non-parametric Mafiikney unpaired test. Cutoff values

of 0.02 and 2 were used for p-value and fold charegpectively. Gene ontology (GO),
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pathway analysis and hierarchical cluster analysise also performed with GeneSpring.
For the latest, Euclidean similarity metrics andri¢alinkage rule® were used along

with Kruskal-Wallis non-parametric one-way analysisariance(ANOVAF*! .

Top canonical pathways, upregulated and downreggilgenes along with most
significant biomarkers were also identified usihg tngenuity Pathway Analysis (IPA©,
Ingenuity Systems Inc. 2000-2013) for differencasHPV negative OPSCC tumors

between AA and EA patients.

2.7. RT-gPCR
A) c-DNA Synthesis and Quantification
I n-vitro transcription

Complementary DNA (c-DNA) was synthesized from t@RNA (1pg — 100ng)
with iScript™ cDNA synthesis Kit (BioRad, catalogu®. 170-8890) in reaction
volumes of 40ul or 60 ul per manufacturer’s indiares. The reaction was conducted in
an Applied Biosystems thermal cycler (Gene Amp® PyBtem 2700) and c-DNA was
stored at -20°C.
Ribogreen Assay

To achieve uniform template concentration for gP@Bsays, c-DNA was
quantified by Quant-iT™ RiboGreen® RNA Assay (Imegen, Reagent-A Catalog no.
R11491). The Quant-iT™ RiboGreen® was originallgigaed for quantification of up
to 1ng/mLof RNA; however, its use can be extramaatio any single stranded nucleic
acid. Ribogreen® is a fluorescent dye which bindssingle stranded nucleic acids.

Briefly, 7ul of freshly transcribed c-DNA was hydyped with 2.1l 1M Sodium
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Hydroxide and 1.8ul 0.25M Ethylenediaminetetraacatid, at 70°C for 15 min and then
neutralized with 3.5ul of 2M HEPES (N-(2-Hydroxygth piperazine-N'-(2-

ethanesulfonic acid)) buffer. High Range (1000ngA20ng/ml) assay was performed if
the starting concentration of RNA was ~1 pg, whilewLRange Assay (50ng/mL-—
1ng/mL) was performed for lower RNA concentratioRNA standards and ribogreen
dilutions were prepared for the respective assa&gording to the manufacturer’s
protocols. The fluorescence intensities were measdrom top (excitation=480nm,
emission=540nm) in a 96well format with a Beckmaoul@er Multimode Detector DTX-

880 and the results were interpreted through Multien Analysis Software version
3.1.0.1. All the samples were diluted to a constamicentration of 0.07ng/ul and a total

of 560pg c-DNA was used per reaction in RT-qPCR.

B) Primer Design and Reaction Efficiency
Eighteen target genes were shortlisted as a vialidaset for differentially

expressed genes by RT-gPCR assays. These geneselected based on their well-
documented or novel relevance in disease mechampignosis and treatment in head
and neck cancers. Eleven Reference genes (B2M, B,T€¥C1, GPDH, SDHA, TOP1,
EIF4A2, UBE2D2, SCLY, PRDM4 and ENOX2-varl) wereoshn from classic and
advanced lists of Human geNorm kits (Primerdesigmd.). The National Center for
Biotechnology Information Reference Sequences fBNW (NCBI RefSeq RNA) was
obtained to design primers for RT-gPCR.

Primer Designing
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For the target genes, primers for T§zFand TP53, were as given in the online
database RTPrimerDB (ID2676 and ID1186, respedfiyvetustom oligonucleotide
primers for the remaining genes were synthesizetamalyzed in-silico. Primers were
designed using both Real-Time PCR sciTool (IntegtddNA Technology) and Primer-
BLAST software (NCBI5*> while the analysis for hairpins, primer dimerada
heterodimers was carried out through OligoAnalyzaiTool (Integrated DNA
Technology).

For Primer-BLAST software, the Refseq mRNA sequefroen Homo sapiens
library for each gene was entered and parameteams aggusted to a product size of 80 —
250bp with optimum primer melting temperature as@(range 58 - 6Z) and
maximum temp difference set étCL Selection was done for primers spanning the e€xon
exon junction for higher primer pair specificityrfa given mRNA. Under advanced
parameters, primer size was set at 20 nucleoticesyé 18-25) and GC content was
within the range of 40 — 65% with rest of the pagtars set to default values. The
resultant primer pairs were shortlisted based omhmlower melting temperatures of
hairpin structures<{( primer annealing TAC) and low free energy of heterodimers and
homodimersAG > -6 kcal/mole).

Primer Efficiency

NHKc and D4DR c-DNA was diluted fivefold for a tbtaf eight serial dilutions to
create a standard curve of reaction efficienciaspsener pair. Briefly, each starting
template was serially diluted into eight sterilecrofuge tubes with nuclease-free water
(USB Corp, 71786) and the resulting templates ware in triplicates/primer pair at

respective annealing temperature (Tm), on a 96-plate format. The sample standards
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and the dilution series were entered in the MyiQi€p software versionl (BIO-RAD)
before starting the run and the primer efficiencgswnoted at the completion of the
experiment.

Ouitliers at the extreme end of the dilution curwese removed in few cases where
Cq values were off the curve, as they indicatedratibn of reaction or no amplification
at that concentration. All the primer details aresammarized in Table 2.1 and 2.2.
Primer efficiencies of only selected panel of refere genes were calculated (Table 2.2).
Tumor DNA was used to calculate efficiencies forVHpYimers where required (Table

2.1).

C) RT-gPCR Assays

Single color RT-gPCR assays were performed in wé&lb6format using Bio-Rad’s
MyiQ Single Color Real-Time PCR Detection Systenn-Bad’'s iQ™ SYBR® Green
Supermix was used as the reaction mix and the agaaycarried out on iQ™ 96-Well
PCR Plates (Catalog n0.223-9441), sealed with Meat® 'B' Adhesive Seals (Catalog
no.MSB-1001). The results were interpreted throdghQ Optical software version 1
(BIO-RAD). Overall, three kinds of assays were amrtdd: gradient RT-gPCR to
determine the ideal Tm for each primer pair, priraficiency RT-gPCR to determine
specific reaction efficiencies and differential geexpression RT-gPCR. For gradient
RT-gPCR; reaction was done in duplicates with 20Qmmer mix (2.5um stock of
Forward + Reverse primers), 1X SYBR® Green Superamg nuclease-free water to
make up the volume of 20ul, with 1ng NHKc /D4ADR/mmsample as template c-DNA

depending on the expression of each gene in theesouganism.
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Table 2.1: Primer list- Target genes

Gene ID | Refseq | Forward Primer Reverse Primer Primer | Tm Ampli | Template Design

ID Efficien | (°C) | con for Primer | Tool
cy (%) size Efficiency
(bp)

ADAM12 | NM_003 | AACTAAGTATGTGGAGC | GGTCTGTAAAACTTGTCAA | 93.1 62.7 | 220 Tumor IDT

474.4 TGGTG CGTG Sample
3814

BRCAl NM_007 | TAT CAG GGT GAA GCA| TAG AAG GCT GGC TCC| 89.4 63.4 | 190 NHKc NCBI

298.3 GCA TCT GG CAT GC Primer
Blast

CDKN2A | NM_058 | GGCACCAGAGGCAGTA | TCTTTCAATCGGGGATGTC | 100.2 63.8 | 70 NHKc IDT
197 ACCA TGAGG

IGFBP3 | NM_000 | TAGTGAGTCGGAGGAA | ACGGCAGGGACCATATTC |91.0 64.4 | 232 NHKc Primer
598.4 GACCG TGT Blast

IL1B NM_000 | AACAGATGAAGTGCTCC | GGTGGTCGGAGATTCGTA | 97.8 555 | 78 NHKc Primer
576.2 TTCCA GC Blast

KRT15 NM_002 | AATGTGGAGATGGACGC | TGGATCATTTCTGTGTTGG | 81.3 64.4 | 170 NHKc IDT
275 AG AGG

MAL NM_002 | TCTGTGTTCTGCTTCGTG| TTTTCATGGTAGTGCCTGT | 95.1 64.4 | 200 NHKc IDT
371 G AGG

MCM2 NM_004 | ATCTACGCCAAGGAGAG | GCTGCCTGTCGCCATAGAT| 103.1 56.1 | 105 NHKc IDT
526.3 GGT T

MET NM_000 | GAC TCC TAC AAC CCG| ATA GTG CTC CCC AAT|95.6 55.5 | 146 NHKc IDT
245.2 AAT ACT G GAA AGT AG

MMP10 NM_002 | ACAAAGAAGGTAAGGG | GTACTTTTCTAGGTATTGC | 98.8 58.7 | 147 NHKc IDT
425 CAGTGA TGGGC

MMP13 NM_002 | AAGATGCGGGGTTCCTG | TCGCCATGCTCCTTAATTC | 107.0 64.4 | 240 D4DR IDT
427.3 ATG CA

MMP14 NM_004 | AGCAACTTTATGGGGGT | GTTCCCGTCACAGATGTTG| 87.6 64.4 | 128 NHKc IDT
995.3 GAGT G
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MMP7 NM_002 | GGAACAGGCTCAGGACT| GCATCTCCTTGAGTTTGGC | 97.2 58.7 | 92 NHKc IDT
423.3 ATCTC TTC
NOTCH1 | NM_017 | TCATCAACTCACACGCC | GTCTCCTCCCTGTTGTTCT | 98.4 63.8 | 148 NHKc Primer
617.3 GAC GC Blast
SIX1 NM_005 | CAA AGG TAT GCC AAC| CCA ATG ACA GCA ATA|74.4 58.0 | 165 D4DR Primer
982.3 GAATC CAC CA Blast
TGFB2 NM_003 | AGA GTG CCT GAA CAA| CCA TTC GCC TTC TGd 96.8 62.3 | 117 NHKc RTPrime
238.3 CGG ATT TCTT rDB ID :
2676
TLR10 NM_030 | GCTTTTGCCACCAACCT | TCACATCTCCTTTTGATAG | 94.1 63.8 | 107 Tumor IDT
956 GAA CCTTAC Sample 6
TP53 NM_000 | TCA ACA AGA TGT TTT | ATG TGC TGT GAC TGC| 96.0 64.6 | 118 NHKc RTPrime
546.4 GCC AAC TG TTG TAG ATG rDB ID :
1186
HPV16 NC_001 | CCG GAC AGA GCC CAT| ACG TGT GTG CTT TGT| 91.6 645 | 83 D4DR 23
E7 526.2 TAC AAT ACG CAC
HPV35 M74117 | GGT GGA CAG GTC GGTGTT GCC TCG GGT TCQG9l1.5 615 | 120 Tumor &
E6/7 GTATGTC AAA TC DNA, HS45
HPV52 X74481 | GTT GGA CAG GGC GCTCCT CCT CAT CTG AGC| 146.0 61.5| 166 Tumor e
E6/7 GTTC TGT CAC C DNA, HS23
HPV58 D90400 | AGG GCG CTG TGC AGTCAT CCT CGT CTG AGC 92.3 615 | 172 Tumor &
E6/7 GTGT TGT CAC A DNA, HS23
HPV66 U31794 | GCACCGCAAACGGAAA | TGG CCG CTC CAG CAA 110.0 55.7 | 96 Tumor NCBI
E7 TTGACCT ATG GT DNA, TB | Primer
3700, 3814 | Blast
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Table 2.2:

Primer List-Reference Genes

Gene ID | Refseq ID Forward Primer Reverse Primer Priner Tm (C) | Amplic | Avg Cq | Design
Efficiency on size| for Tool
(%) (bp) NHKc

ATP5B | NM_001686.3| TGG TAT CAA GGT TGT GGT ATA AAT CAT TGC | 97.7 63.9 188 21.7 IDT
CGATCT G CTT CAC GG

B2M NM_004048.2 | GGC ATT CCT GAA GCTGGA TGA AAC CCA GAC| 94.7 63.9 188 20.57 IDT
GAC AG ACATAG C

CYCi NM_001916.3| TCC CAA AAC CAT AGT AGA GAC CTT CCC| 88.2 55.5 174 23.35 IDT
ACC CCA AC GCAG

EIF4A2 | NM_001967.3| CCA CAT TTG CTA TTT CCA TAT AGT CTC CAA|98.5 58.9 132 22.6 IDT
CCATCCTG GTG CCA G

GAPDH | NM_002046.3| CAA TGA CCC CTT CAT GAC AAG CTT CCC GTT| 99.8 55.5 106 21.8 IDT
TGA CC CTC AG

SDHA NM_004168.2 | CCC TCC AAT TAA ACQ GCT GAT TTT CCC ACA| 93.2 57.5 178 23.2 IDT
AAA CGC ACCTTC

TOP-1 NM_003286.2| AGT CCA AAG AGA TGG GTG TAG ATT GAT| 98.9 61.4 152 24.2 IDT
TGA AAG TCC G GTG CTC

UBE2D2 | NM_003339.2| TTT CCC AAC AGA TTA AAC AGA GAA CAG ATG | 95.1 58.9 165 22.2 IDT
CCCCTTC GAC AAG AG

SCLY NM_016510.5| CCC TAT GCT ATT TGGTGA CCG AAT TCA GCT| N/A 64.4 180 28.5 IDT
AGG TGG TCC AG

PRDM4 | NM_012406.3| GCC TTC TGC TCT GTCGTT AGG GTG GAT GTA| N/A 55.4 193 26 IDT
TTT AAT G CTG TGG

ENOX2- | NM_006375.3| CTT CTG CCA CAT TCGGTT TAC ACT CCC ACT| N/A 64.4 164 27.5 IDT

Varl CTTTG CAT ACA GG
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The plate setup for gradient PCR was modulatedarMyiQ Optical software with
range set from 54°C to 64°C (Increasing temperdtora Row H - Row A). For primer
efficiency assays, reactions were carried out sii#inting template concentrations of each
dilution mix in triplicates at the respective aning@ temperatures with 200nm primer
mix and 1X SYBR® Green Supermix, in 25ul reactiamumne. Finally, for differential
gene expression assays, a sample maximizatioegyrat was employed, so that all the
samples for a particular gene were run on one .plEbeis, for our analysis, c-DNA
derived from 49 tumor samples was used at a stdizéar concentration of 560pg per
reaction and assays were split into two 96-welltgslaper gene. The reactions were
carried out in duplicates with same parametersstexdlabove and 25ul total volume.

Two types of experimental controls were run peteplper gene, 1) NHKc and
D4DR c-DNA used as the inter-run calibrators/gend @) NHKc c-DNA run with
GAPDH primers/plate, to make sure that reactiorcieficies were constant in all wells
and across different assays (A7, C2, C11, E7, A4, &d H7). To investigate the
optimum number of reference genes for RT-gPCR nlizaten, eight candidate
reference genes (B2M, ATP5B, CYC1, GPDH, SDHA, TORIF4A2 and UBE2D2)
were shortlisted from a total batch of 11 genesetdaon the similarities in expression
levels in normal human keratinocytes. The assay® warried out as for differential
expression of genes, keeping the experimental @gntonstant, throughout. Lastly, all
the template c-DNA was derived from a common stémk each set of differential
expression assays involving respective target afetence genes. Thus, each time a new
batch of c-DNA was synthesized, an assay for rateregenes was run along with the

new set of target genes to maintain consistentlgarpost-run analysis by alleviating the
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experimental errors introduced with each cycle @ferse transcription and c-DNA
guantification.

The cycling conditions for the RT-gPCR assays wapt constant in the MyiQ
icycler software with an initial denaturation ofrtplate at 95°C for 3 min followed by 40
cycles of denaturation at 95°C for 10 sec and priammealing at respective temperature
for 1 min. The characteristics of melt curve of Hraplified products were assessed by
initial denaturation at 95°C for 1 min, followed lbgpoling at 60°C for another min and

80 cycles of 10 sec each from 60°C to 100°C witinarement of 0.5°C.

D) Data Analysis

The RT-gPCR data were analyzed by gbase+ softwaston 2.5, according to the
instructions listed in the gbase+ manual (reviseii3204-23). Qbase+ is an advanced,
and proven model for previously defined gbase sméf It performs relative
guantification that uses gene-specific amplificatedficiencies and allows normalization

with multiple reference genes. The analysis isessdbed below.

Extraction of Cq Data

In the ‘View Post-Run Data’ tab of MyiQ softwaréet analysis mode was set at
PCR baseline subtracted curve fit option, to caleuthe threshold cycle for each run.
While the baseline cycles were auto-calculated,thineshold position was user defined

and kept at a constant value of 70 Relative Fluamse Unit (RFU).
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Data | mport

A new project file, called MUSC-HNSCC, was creabgdclicking the+ sign from
the gbase+ toolbar. Under the project tab, a ngverxent palm was created for a group
of assays with same experimental parameters,drestant batch of c-DNA and identical
number of runs. Thus, differential expression rssidr the target and reference genes of
all biological replicates of sample c-DNA were idéd in separate experiments to
maintain consistency in post-run analysis. All gust-run Cq data files (.xIs format) for
each run were exported from MyiQ software and ingmbras new runs under a
predefined experiment palm in the gbase+ toolbarce) the files were imported,
samples and targets were annotated for each rundmpally entering the sample Id’s
and target gene names per plate. To minimize wsakyple ID’s were copied onto
different runs with identical plate format usingethapply run layout’ function. Also,
custom sample properties were listed based on HAWissand Race, in the sample

properties window of the Annotations section.

Calculation Parameters

Under the Settings node of each experiment in tbggt explorer tree, respective
icons for Calculation parameters and Quality cdnirere selected by double clicking. In
the calculation parameters window, target spec#rmplification efficiencies were
selected along with reference genes as the nomtializstrategy. Thearithmetic mean of
each technical replicates per sample were caladiltegive a mean Cq value. All the

mean Cq values were then scaled to the normaldr@togroup). For quality control
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settings, exclusion parameters were set to 39 dudeafor Cq values such as all
guantification cycle values above 39 were excludech the analysis.
I nter-Run Calibration

The Inter-run calibration feature of gbase+ elin@savariations between runs post
normalization of data. The basic concept behingl phocedure is that identical sample(s)
(preferably one or more) are run in each reactiatepalong with the sample of interest
for ‘n’ number of reaction plates per gene and ldbcaion factor is calculated based on
the normalized quantity of these IRC’s. In our stutbmor derived c-DNA from 49
samples were split into two 96 well plates withntieal IRC’'s (NHKc and D4DR as
IRC1 and IRC2 respectively) repeated on both tlagepl per gene assay. All the IRC’s
were annotated as IRC1, IRCla and IRC2, IRC2a legtwxgo runs for same gene under

the Inter-run Calibration tab within the intermadiaesults section.

Normalization of RT-gPCR

The most stable group of reference genes was edlbgt simultaneous analysis of
the RT-qPCR data obtained from 49 oropharyngeapkssrior a panel of eight reference
genes. The software and tools used to analyzedfaeade as listed below:

Normfinder %%’

is freely available software which employs novefaleation
strategy, called the “model-based approach to esithm of expression variation.” The
sample set should minimally contain 8 samples Ugr@and the number of candidates

should be at least 3 for technical reasons, buD & recommended. This approach

entails description of the expression values megshy RT-qPCR, separate analysis of
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the sample subgroups, estimation of both the in&nad the intergroup expression
variation, and calculation of a candidate genebisitg value.” Thus, we estimated the
‘intergroup expression variations’ which allowed f&election of the best suited genes
and the ‘intragroup variance’ which provided a matway of identifying the number of
genes to include. The optimal number of genesashed when addition of a further gene
leads to a negligible reduction in the averagehef gene variance estimates. This tool
allowed us to identify the two most stably exprelsgenes to use as internal reference

genes across our samples.

BestKeepef'? is a password protected, freely available, exesket tool which is
able to compare expression levels of up to tendieeping genes (HKGs) together with
ten target genes (TGs), each in up to hundred diicdb samples. Descriptive statistics of
the derived crossing points (CP or Ct) are comptde@ach HKG: the geometric mean
(GM), arithmetic mean (AM), minimal (Min) and maxan (Max) value, standard
deviation (SD), and coefficient of variance (CV)of the genes considered stably
expressed, th8estKeeper Index specific for the respective sample is calculatedhas
geometric mean of its candidate HKGs CP valuesesionate inter-gene relations of all
possible HKG pairs, numeroymir-wise correlation analyses were performed. Within
each such correlation thearson correlation coefficient (r) and the probability value
were calculated and highly correlated HKGs were lmoed into an index. Then,
correlation between each candidate HKG and thexiwdgs calculated, describing the
relation between the index and the contributing datste HKG by the Pearson

correlation coefficientr(, coefficient of determinatiorr?) and thep-value. Thus all the
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reference genes were ranked based on their caoreledefficient values, with highest

value signifying the most stably expressed gene.

220 is the most popular algorithm to find the stableference

GeNorm
(housekeeping) genes from a set of tested candiddtence genes in a given
experimental condition. From this, a gene expressiormalization factor can be
calculated for each sample, based on the geonmawgan of a user-defined number of
reference gene§&eNorm has been integrated in the gbase+ gPCR data-aabfsware
(Biogazelle) and provides fully automated calcalas, handling of missing data and
ranking of candidate reference genes up to thdesimgst stable gene. Thus, GeNorm

tool was used to shortlist top three candidatereefee genes based on their M value and

coefficient of variation (V).

Quality Control & Results

Target specific amplification efficiencies wereaadhted through primer efficiency
RT-gPCR assays. These user defined values weneeéritg selecting the ‘target specific
amplification efficiencies’ option in the Calculati parameters window of the software.
Failed replicates were excluded by deselectingptrécular well for a given sample. For
multiple reference gene normalization experimergfenence target stability was
determined by the software, which listed genesdasetheir stable expression across the
given dataset. The threshold values for paramékergoefficient of variation (> 0.2) and

geNorm M value (> 0.75) were adjusted, such asgenth values above the threshold

56

www.manaraa.com



were considered less stable. Sample specific narati@n factors indicated towards

differential expression of reference genes per gamp

The final analysis flowchart is as listed: all tledative quantities per sample/gene
pair were calculated scaled to the control groupotipwing the delta Cq method. These
relative quantities were converted into normalizetative quantities with the help of
sample specific normalization factor, leading tormalized relative quantities per
sample-gene pair. The calibration factor calculdtedugh inter-run calibration finally

converts the normalized relative quantities intomalative normalized relative quantities.

Statistics

All the statistical analysis was as defined by $ttat wizard function in the project
explorer tree in Qbase+. The goal of the analysis gelected as Mean comparison and
the software then compared all the samples based#iRw status through one way
ANOVA. The calculated CNRQ values were extracteaasel sheet from the software
and statistical analysis was performed on seledtdsets. Similar analysis was done
based on racial distribution of samples with respediPV status by manually entering

the calculated CNRQ values from the software intapBpad Prism (version6).

Figure 2.2 describes the overall schemata of methapplied. The detailed

demographics and HPV type distribution of microgstudy samples is also given.
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CHAPTER 3: NORMALIZATION of RT-gPCR — A QUEST for

OPTIMAL REFERENCE GENES

3.1. Introduction

Several advancements in Real Time-quantitative rRetgse Chain Reaction have

been made in pursuit of accurate normalizatiore?*’

and uniformity in reporting
results and experimental paramet&rs#?>23* One critical aspect of all differential
gene expression studies is normalization of datdéomost stably expressed reference
genel/s which is specific to the respective tismaisline$**?*2*° The most popular
analysis tools for identifying best candidate refee genes have been- GeN&fn
Normfindef?’, BestKeepéet®, Delta Ct methotf® and more recently a web based tool
(refFinderf*>**°which gives a cumulative result utilizing the famtools. With respect

to HNSCC, only one study so far has addressedsheeiby comparing results from

Normfinder and GeNorf?>.

We aimed to study a panel of commonly used refergemes and shortlist the best
candidates to be used for efficient normalizatibR®-qgPCR assays for OPSCC tumors.
For this purpose, we designed primers for elev&reace genes (B2M, ATP5B, CYC1,
GAPDH, SDHA, TOP1, EIF4A2, UBE2D2, SCLY, PRDM4, ENXN@wvarl) and
conducted a preliminary expression analysis withKKHc-DNA to assess normal

expression levels of each gene.
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3.2 Results

Eight genes (B2M, ATP5B, CYC1, GAPDH, SDHA, TOPIF#A2, UBE2D2)
were selected with an average Cq of 22.4 (ranger720.24.2) eliminating the ones with
lower expression levels. We analyzed these 8 geynd®T-gPCR with c-DNA obtained
from 44 OPSCC and 4 normal tonsil/uvula tissue dasaur study was in compliance
with the recent MIQE guidelines for optimum sharifgRT-gPCR datd* A flowchart
describing the overall methodology is given in Fegg3.1. Raw Cq values of selected 8
genes were plotted to see an overall variatiorxpression values (Figure 3.2). We then
compared the expression levels of 8 reference gémeagh BestKeeper, Normfinder,

GeNorm/gbase+ and compared the ranking of genasebatall the five tools.

The first analysis was conducted with excel-baselyais tool- BestKeeper. The
Cq values were referred to as, crossing points @R)the overall trend of raw CP values
is as given in Figure 3.3. The inter-gene relatgos of all the reference
genes/housekeeping genes (HKG) were analyzed lateg pair-wise correlation and
their respective coefficients (r) and p values wagtermined (Table 3.1). Figure 3.4 (A
& B) gives geometric means and standard deviaB®) (f each gene across 48 samples.
Respective values of SD were plotted to represeatstability of all HKG’s, where
stability increases from left to right, in Figuré83C). A standard deviation of more than
1 makes a gene unsuitable as a reference genen&tyses, which in our data was

applicable for GAPDH.
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B2M, ATP5B, CYC1, GAPDH, SDHA, TOP1,
EIF4A2, UBE2D2, SCLY, PRDM4, ENOX2-varl

e & .o
o2 »®
RT-qPCR with NHKC
c-DNA
@
e
B2M, ATP5B, CYC1, GAPDH, SDHA,
TOP1, EIF4A2, UBE2D2
® ©
. "
2
Normfinder,
BestKeeper-1,
® geNorm-gbase+
@
SDHA, TOP1, ATP5B

Figure 3.1: Flowchart of reference gene selecti. Expression levels of 1
commonly used reference genes were assithrough NHKC cBNA. Eight
candidate reference genes with a closer rangeno€@values were analyz
for their stability through three softwi- Normfinder, BestKeeper and geNc-
gbase+. Final candidates were selected as per gi-gbase+ analysis.
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Table 3.1: Descriptive statistics of pair-wise etation (Pearson’s correlation, r)

GAPDH ATP5B | EIF4A2 | TOP1 SDHA CYC1 UBE2D2 B2M
VS. HKG 1 HKG 2 HKG 3 HKG 4 HKG 5 HKG 6 HKG 7 HKG 8
HKG 2 | 0.849 - - - - - - -
P 0.001 - - - - - ; ;
value
HKG 3 | 0.633 0.785 - - - - - -
p_

0.001 0.001 - - - - - -
value
HKG 4 | 0.848 0.911 0.799 - - - - -
p_

0.001 0.001 0.001 - - - - -
value
HKG 5 | 0.783 0.883 0.841 0.876 - - - -
p- 2.14E-

0.001 0.001 0.001 - - - -
value 16
HKG 6 | 0.844 0.92 0.751 0.861 0.882 - - -
P 0.001 0.001 0.001 0.001 0.001 - - -
value
HKG 7 | 0.592 0.776 0.681 0.751 0.76 0.695 - -
P 0.001 0.001 0.001 0.001 0.001 0.001 - -
value
HKG 8 | 0.375 0.533 0.489 0.506 0.526 0.556 0.66 -
P | 0.009487 0.001 0.001 0.001 0.001 0.001 0.001 -
value

Bestkeeper correlates each gene to the other bgges pairwise correlation analysis
and the respective pearson’s coefficient (r) alewith its p value is given for each

comparison. (HKG-Housekeeping Gene)
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Figure 3.3: BestKeeper Analysis- CP of Housekeepingenes
Raw threshold cycle numbers are represented asimgopoints (CP) in BestKeeper
analysis and the graph show the overall distribugbCP per sample per gene across
the data set. The respective genes are represeiitedolor coded signs given on the
right.
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Figure 3.4: BestKeeper Analysis- Housekeeping Gesébility
A) Geometric means of all CP values per gene amengivith their
respective standard errors. B) Overall standardatien of gene
expression/gene. The lower the standard deviatiorsa the
sample set, more stably expressed is the refegare
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Normfinder algorithr?®’, an excel add-in, returns a stability value forctea
reference gene and thus ranks them based on #r&tion of expression across a given
sample set. Figure 3.5 (A) depicts the inter-gregapation of each gene, whereby the
samples were grouped as HPV-active, -inactive,atiég and controls. The intra-group
variations are as depicted by the error bars df gane. The most stably expressed gene
was CYCL1 with a stability value of 0.140 and topteandidate reference genes with a
cumulative stability value of 0.111 were, CYC1 &@DHA. The stability values of all
genes are as given in Figure 3.5 (B) with the twetlzandidate genes highlighted in a

square. The stability increases from left to righEigure 3.5 (B).

GeNorm is now available in combination with the RFER analysis software
gbase+ and we conducted our gene expression analygshe same platform. One novel
feature of GeNorm which was utilized in assessimg éxpression variations was the
introduction of Inter-run calibration. Two samphegre consistently used as IRC’s and
the calibration factors were calculated as a geoocetean of these two IRC’s per plate
per gene (Figure 3.6 (A)). The closer the valuesabbration factors per gene, the less
are the inter-run variations. GeNorm also rankezl dlven set of genes based on their
stability values (M value) which is given in FiguBe6 (B). The Stability Values of
Reference genes ranged from 0.8327 — 1.8016, whibigher than the set threshold of
0.75. Figure 3.6 (C) depicts the stability valuésdidferent number of reference genes
when considered together. This geNorm V values estgg that optimum number of
reference genes for this analysis are 3 with topdickate being- ATP5B, SDHA and

TOP1.
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Figure 3.5: Normfinder Analysis

A) The intergroup variation of 8 reference genesosg 4
major groups: HP-active, HPV-inactive, HP\fregative ant
Controls. The error bars indicate ir-group variation.

B) The overall ranking of genes based on stabi#le. The
genes are represented in the increasing ordembiligt from
left to right.

67

www.manaraa.com



) -]

Caiibration Factors (CF)

Plate-1 Plate-2

ATP-5B 1.8327 1.2832 Ldsx03 13224003
B2zM L8015 oll2 (1330004 (L06060.001
CYC 1 0.9131 0.0870 2.017+0.083  2.23240.033
EiF4AZ 1.0363 0.4281 0.60910.019  0.64440.008
GAPDH L1473 0.5803 0.9360.026  1.2844H0.033
SDHA 1.8647 1.3149 LIS0£0.080  1.33640.011
TOP-1 0.83358 0.2765 13064004 14120025

TBEZDZ 1.0918 1.7133 NeA NiA

Stability Value (M

Figure 3.6: GeNorm Analysit

A) The stability values (M), coefficient of variati across the sample set and
inert+run calibration factors per plate are given forregene, respectively. The valt
are as calculated by the gbase+ softw

B) Increasing order of stability of rerence genes from left to right based
respective M values.

C) GeNorm returned V values for determining theimmpm number of referenc
genes. The horizontal grey line indicates the tiwkekcutoff for maximum stability ¢
reference genes. GeNorm sucted the use of geometric means of 3 reference -
ATP5B, TOP1 and SDHA as the optimum normalizatiactdr

68

www.manaraa.com



In view of the recently reported refFinder and Be&lit method for evaluating most
stable reference genes, we analyzed our data reeigth web-based tool refFinder and
compared the gene ranking as given in Table 3.2. RéfFinder tool calculates stability
values for each analysis tool (BestKeeper, NorngindseNorm and Delta Ct) and
returns a comprehensive ranking list of genes. rEfieinder’s stability values and the
ranking of reference genes for GeNorm and Normfindels were inaccurate when
compared to our previously calculated values. Tlk#aDCt stability values are as given
by the refFinder. The genes given in bold werelfoendidates for normalization and

depict variation in their rankings.
3.3 Discussion

There is a growing emphasis on use of multiple rezfee genes for efficient
normalization which is a modified Pfaffl's equatiand utilizes the geometric mean of
the given reference genes as a normalization f&ttde attempted to compare the
stability of a panel of 8 reference genes acros®R&CC tumor and 4 normal samples in
pursuit of identifying the top candidates suited fiormalization of our gene expression
dataset. All three analysis tools indicated comiplarbut different results with respect to
reference gene stability. While these tools util&milar algorithms to calculate gene
stability, differences might have risen due to nasideration of reaction efficiencies (in
both BestKeeper and Normfinder), or inter-run aoizs (BestKeeper and Normfinder),
or intergroup variations (Bestkeeper). GeNorm/ghasean advanced algorithm which
takes into account the reaction efficiencies arsdrépancies involved with expression of
genes measured across multiple runs. Also oneiandalitadvantage with using gbase+

over other tools is the choice of multiple refeegenes for normalization.
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Table 3.2: Reference Gene Ranking based on 5 tools.

Rank of | BestKeeper Norm_ﬁ_nder GeNorm Delta Ct refFinder

Genes | (Std dev) | (Stability MValue) | AY9 SY Cumulative)
Value) dev)

1 UBE2D2 CYcC-1 ATP-5B ATP5B ATP5B

2 CyC1i SDHA TOP-1 TOP1 CyCi

3 TOP1 TOP-1 SDHA CyC1i TOP1

4 ATP5B ATP-5B CYC-1 SDHA UBE2D2

5 SDHA EIF4A2 EIF4A2 UBE2D2 SDHA

6 B2M UBE2D2 UBE2D2 | EIF4A2 EIF4A2

7 EIF4A2 B2M GAPDH GAPDH GAPDH

8 GAPDH GAPDH B2M B2M B2M

Comparative analysis of reference genes as givethéywweb based tool- refFinder. It
ranks the genes based on BestKeeper, Normfindétpfae and Delta Ct algorithm and
finally returns a cumulative ranking based on theségorithms.
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Thus, we accepted the gene ranking as given by @Gefgbase+ for further
analysis. Also, we observed medium reference tastgility (M value 0.83 — 1.80) over
our sample set which is common with heterogeneanspkes arising from tumors or
cancer cell lines. More homogenous samples sugbriasary cell lines yield a higher

stability of reference genes with M values belo®&(inbuilt threshold for GeNorm).

Relative quantities of genes can vary due to tecmrrors like different starting
guantity or run-dependent differences besides erttedifferential expression. We
introduced the novel practice of quantifying owarshg c-DNA template with ribogreen
assay in addition to using constant amount of isafRNA for in-vitro transcription.
Based on the Ribogreen assay, which quantifieslesisiyjanded c-DNA molecules, a

constant amount of 560pg of cDNA was used in eaahtion.

To tackle the problems of run-to-run variationsgene expression, gbase+ has
incorporated a special feature of inter-run catibra This algorithm calculates a
correction factor which is employed post normalat of data and corrects the
normalized relative quantities for any technicatoes that might affect the final
expression values. An experiment can be setupreetivays, 1) All samples on one
plate, 2) All genes on one plate or 3) maximum nemdf samples and genes on one
plate. We used the third design due to the numbsamples being analyzed and thus
carefully assessed inter-run calibration accorgingwo IRC’s were used per run and
both the IRC’s measured technical variation to shene extent in all genes with an
exception of one gene where IRC could not be caledlowing to variation in number of
runs. Overall, quality control of the IRC’s indiedt reliability of our gene expression

data.
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The optimum number of reference genes for our study 3 or 4 genes and we
normalized our data with geometric means of ATPSBHA and TOP1 using the

gbase+ software.

3.4 Conclusion

Our comparison of three major reference gene setectools revealed
discrepancies in stability of a panel of genes widny few similarities. The use of
multiple tools for shortlisting reference genes Imigorroborate the choice of reference
genes and we need to be careful in consideringtealfactors like reaction efficiencies,
run-run errors and differences in starting con@mn in our assessment. This critical
observation might explain variations in gene exgies studies arising from the use of
different candidate reference genes. One way tanmee this error is by the use of
multiple reference genes which considers the intied#ferences in gene expression
arising from a heterogeneous population, e.g. elwthcancer models and cell lines.
Thus, our study confirms the need of tissue andagis model specific array of reference

genes for efficient normalization of gene expreassio
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CHAPTER 4: DIFFERENTIAL GENE EXPRESSION PATTERNS in

HPV-POSITIVE and HPV-NEGATIVE OROPHARYNGEAL
CARCINOMAS

4.1 Results

4.1.1 Patient demographics and HPV prevalence andtvity in OPSCC samples

The demographic characteristics of tumor and nosaaiples and their respective
HPV status are presented in Tables 4.1-3. Oncsahwles were analyzed for HPV, we
classified them into three categories based on helneHPV DNA was present and
transcribed (HPV-active), HPV DNA was present bot manscribed (HPV-inactive) or
HPV DNA was not detected (HPV-negative). The prenaé of HPV, based on presence
of HPV DNA, was 59% overall (Table 4.1). The RX®l&aconfirmed the distribution of
HPV-active, HPV-inactive and HPV-negative sampleshé statistically significant (p
value = 0.0393) by race. However, only a fractibnhose (48% of the samples positive
for HPV by INNO-LIiPA) expressed the HPV E7 oncogem@NA (Table 4.1). Only one
of the 9 normal tissue samples was positive for HRMNNO-LIPA (Table 4.2). HPV
typing revealed the presence of HR-HPV types oalyd among them HPV16 was
present in about 83% of the OPSCC samples podiyvéNNO-LIiPA (Figure 4.1 A).

Other HPV types detected were HPV66, 35, 52 an@Fifire 4.1).
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Table 4.1: Demographical characteristics and HRYstof tumor samples

Study No.of HPV  HPV  HPV THOPt‘\i/' Median

Population ~ Samples Negative Active Inactive Positi Age

ositive
n (%) n (%) n (%) N (%)

AA All 20 12 (60) 2 (10) 6 (30) 8 (40) 61
11 6 (54) 1 (10) 4 (36) 5 (45) 58
9 6 (66) 1(11) 2 (22) 3 (33) 61

EA All 36 11(30.5) 14(39) 11(30.5) 25(69.5) 60
29 8 (28) 14 (48) 7 (24) 21 (72) 57
7 3 (43) 0 4 (57) 4 (57) 63

Total All 56 23 (41) 16 (29) 17 (30) 33 (59 60
40 14 (35) 15 (38) 11 (27) 26 (65) 57
16 9 (56) 1(6.3) 6 (37) 7 (44) 63

Total number of samples distributed by race andlgeis given in the first two columns.
This is followed by respective number of samplethwiPV-negative, HPV-active and
HPV-inactive status and the overall fraction of péam having HPV-positive infection by
DNA. Last column depicts the group median age.

Table 4.2: Characteristics of normal tissue samples

Age Race Gender Histologic Calssification HPV DNA HPV
(INNO-LiPA) Type

49 EA M benign uvula NEG

45 EA M benign uvula, tonsil NEG

31 EA M benign uvula, tonsil NEG

49 EA M benign uvula, tonsil NEG

42 EA M tonsillitis, tonsil hypertrophy, POS* 16

benign uvula

32 EA F normal tonsil NEG

61 EA M normal tonsil NEG

34 EA M normal tonsil NEG

30 AA F benign uvula, normal tonsil NEG

Normal tissue samples included benign uvula andiitesamples and all but one tested
negative for HPV expression. (*) Positive for HPMiY INNO-LiPA and could not be
tested for HPV activity due to low RIN.
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HPV Inactive
HPV Active
HPVX
HPV352, 58
HPV35
HPV66
HPV16

&S EA-F
HE EA-M
B AA-F
B AA-M

Emenemed 83%

S o o » ©
Number of Patients
B
Race AA EA Total
Gender M F M
HPV16 4 2 19 4 29
HPV66 1 1 2
HPV35 1 1
HPV52, 58 1 1
HPV X 1 1
HPV Active 1 1 14 0 16
HPYV Inactive 4 2 7 4 17

Figure 4.1: HPV type distribution in tumor samples.A) Graphical representation
of different HPV types in our study population lagze and gender. HPV16 was the

most prominent type.

B) Number of samples expressing respective HPV hypeace and gender. Overall

HPV-active and HPV-Inactive samples are given anl#st two rows.
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4.1.2HPV type distribution and prevalence by race

Forty percent of the samples from AA patients giesitive for HPV DNA by
INNO-LIPA. However, only 10% of these expressed lBRNA. These numbers were
much greater in samples from EA patients, 69% atkwkvere positive for HPV DNA,

with 39% of total EA patients exhibiting HPV-actiwdection (Figure 4.2A).

Therefore, AA patients were more likely to preseith HPV negative tumors as
compared to EA patients (Figure 4.2A): the oddbafing a HPV-positive tumor in EA
OPSCC patients in comparison with AA patients w8ré, with a 95% confidence
interval of 1.08-10.7, p=0.035. The odds of presgnivith an HPV-active tumor among
EA OPSCC patients in comparison with AA patientsenB.7, with 95% confidence

interval 1.15-28.6, p=0.033 (Figure 4.2A).

When sample mean ages were compared by HPV staittes,and gender, we
observed HPV-active patients were considerably geurthan HPV-negative patients

(Figure 4.2B).

When compared within EA population, HPV-active pats were younger than
HPV-negative patients and similar analysis coult e done within AA population as
only 2 HPV-active AA patients were available andgmo statistical significance could

be established in this case (Figure 4.2B).
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EA AA
* p=0.035
*1=0.033
B
Race Gender HPV-Active HPYV-Inactive HPV-Negative HPV-Negative
) (m) (m) ()
F 44 (1) 66 (2) 61 (6)
AA 57(12)
M 34(1) 64 (4) 53 (6)
EA F N/A (0) 64 (4) 65(3) 65 (1)
M 52 (14) 58(7) 71 (8)

Figure 4.2: HPV prevalence in orapharyngeal cancesamples from EA and AA
patients and overall incidence by ageA) HPV prevalence in EA and AA patients
with higher rates in former when compared to latt€ddds ratio for HPV DNA
positivity in oropharyngeal cancer from EA vs AAtigats: 3.4; 95% confidenc
interval: 1.08-10.7; p=0.035. ** Odds ratio fortime HPV in oropharyngeal cancer
from EA vs AA patients: 5.7; 95% confidence intdrdal5-28.6; p=0.033

B) Mean age of HPV-active, HPV-inactive and HPV-aigge patients segregated by
race and gender. The distribution of EA HPV-actimales v/s EA HPV-negativg
males was found to be statistically significanthmt = 0.0003. Also, within HPV
negative patients, AA men were considerably youtiggn EA men (p = 0.0023)

4%

D
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4.1.3 Gene expression profiling of HPV-active, HPV-inacte and HPV-negative

OPSCC samples: Lists of differentially-expressed ges

Forty RNA samples, (36 tumor and 4 normal tissuapas) of RIN_>6.5 were
included in the analysis, conducted on 8x60 K Humaicroarrays (Agilent
Technologies). Analysis of the microarray data wassducted as described in Materials
and Methods. The complete lists of differentialkpeessed genes obtained from seven
analyses are given in Tables A.1-G.1. All the digantly altered genes with fold change
of 2 and above were listed. The p value cutoffdibibut the analysis in Tables G.1 was
0.02, and the latter had p value cutoff of 0.05rr€dions applied for false discovery
rates (FDR) have been listed where applicable. R®Rlirectly proportional to the
number of samples and hence it could be appliedrity one analysis which contained
all 36 tumors, while the rest could not be corrddtr FDR due to smaller sample size.
Briefly, Benjamini-Hochberg correction was appliat gene list in Table A.1, and no
correction for the rest. Non-parametric tests wemeducted overall with Kruskal-Wallis
test for comparisons involving more than two groupsl Mann-Whitney test for

comparison between two groups only.

Table A.1 lists differentially expressed genes fromiltiple comparison of all
HPV-active, -inactive and —negative tumors. Th@eetive DEGs within total population
were as follows: 692 down /1273 up in HPV-activeHRV-inactive, 705 down /1260 up
in HPV-active vs HPV-negative and 1127 down /838 impHPV-inactive vs HPV-
negative tumors. This comparison was also condueiédn the EA population and a
total of 1657 DEGs were observed with 752 down/ 8@5in HPV-active vs HPV-

inactive, 673 down / 984 up in HPV-active vs HP&gative and 896 down / 761 up in
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HPV-inactive vs HPV-negative tumors (Table B.1). Vdlso conducted a multiple
comparison of HPV-inactive and HPV-negative tumioosn both the races (Table C.1)
which yielded a total of 367 DEGs. Additionally, Mfnactive tumors from both AA

and EA population were compared by race (Table &ntl)to the HPV-negative tumors
(Table D.1 & E.1 respectively). On the other hawithin the AA population, 74 genes
were upregulated and 96 downregulated in HPV-imacts HPV-negative tumors (Table
D.1) and the number of differentially expressedegewithin EA population were a little

higher with 286 upregulated and 170 downregulatsteg (Table E.1).

When compared by race, both HPV-inactive and HPY¥atiee tumors appeared to
express differential patterns with a total of 13yehes differentially regulated in HPV-
inactive tumors from EA patients when comparedhtat bf AA patients. Out of these,
985 were upregulated and 362 were downregulatedl€Ta.1). HPV-negative tumors
from AA patients had 191 downregulated and 72 ugetgd genes in comparison to that

from EA patients (Table F.1).

4.1.4 Gene expression profiling of HPV-active, HPV-inacte and HPV-negative

OPSCC samples: Unsupervised cluster analysis

Unsupervised hierarchical clustering of differelyisexpressed genes (DEGS)
between different groups of HPV-active, -inactivel anegative samples across the two
racial groups allowed for a series of observatiohs.HPV-active tumor samples,
irrespective of race, segregated very clearly fibn HPV-negative and HPV-inactive

tumors (Figure 4.3).
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2) When analyzed within the EA population, HPV-ithae tumors clustered with
the HPV-negative tumors, with the exception of timaor sample that clustered with the

HPV-active tumors (Figure 4.4).

When HPV-negative and HPV-inactive tumors were cara@ to each other, they
clearly separated by race and HPV status in anpemgised cluster analysis, with HPV-
inactive and HPV-negative tumors exhibiting distimnd separable gene expression

profiles within each racial group (Figure 4.5).

Additionally, the biomarker tool of Ingenuity Patay Analysis (IPA, Ingenuity
Systems, Inc. 2000-2013) highlighted three majorege(ADAM12, IL1B, MMP14) as
plausible markers for differences in HPV-negativieSTC tumors between AA and EA
patients (Table 4.3). When the data were sorted wivalue 0.02 and FC 2, ADAM12
emerged as the only significant biomarker. Highighgenes in Table 4.3 were selected

for RT-gPCR based validation.

4.1.4 Gene Ontology and Ingenuity Pathway Analysisf microarray results

Gene Ontology (GO) profiles indicated that in HP&thee OPSCC samples that
express E7, gene expression patterns show distlteriations of biological processes
including cell proliferation, cell cycle checkpasnand mitosis, with relatively little
involvement of pathways of EMT, invasion and angiogsis (see Figure 4.6 for
representative processes). HPV-negative OPSCC samptsented the opposite picture,
with alterations of gene expression pathways iritieaof EMT, angiogenesis,
chemotaxis and cell motility, all pointing to pddsi invasive behavior and metastatic

potential (Figure 4.6).
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Figure 4.3: Unsupervised Hierarchical Clustering of 36 tumor samples,
including HPV Active - HPV Inactive - HPV Negative tumors Non-parametric
test (Kruskal-Wallis one way anova) was used wittajue and fold change cutoff
0.02 & 2, respectively. False discovery rate cdioecapplied was Benjaminit
Hochberg. Clustering conditions were Euclideanatises and Ward'’s variances.
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Figure 4.4: Unsupervised Hierarchical clustering oHPV Active, Inactive and
Negative in European American population only. Non-parametric test
(Kruskal-Wallis one way anova) was used with p gahnd fold change cutof
0.02 & 2, respectively. No false discovery ratelddoe applied here. Clustering
conditions were Euclidean distances and Ward'sanass.
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Figure 4.5: Unsupervised Hierarchical clustering ofHPV Inactive v/is HPV
Negative in African American and European American patients. Non-
parametric test (Kruskal-Wallis one way anova) wasd with p value and fol
change cutoff 0.02 & 2, respectively. No false digry rate could be applie
here. Clustering conditions were Euclidean distararel Ward’s variances.
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In addition, a direct comparison of gene ontologgidpical processes between
HPV-active, HPV-inactive and HPV-negative tumorenfr EA patients revealed that
HPV-inactive tumors present with an intermediatefifg which resembles, but does not
completely overlap with the HPV-negative or —actiuenors (Figure 4.7 and 4.8). The
pathway analysis tool of genespring (Cutoff: p eal0.05, Fold Change 2) on
differentially expressed genes between AA vs EA Hi®gative tumors, significantly
represented TP63 transcriptional factor networksl arytokine-cytokine receptor

interactions among 40 other pathways.

4.1.5RT-gPCR analysis of selected genes in an expandexhyple set

RT-gPCR assays confirmed the expression profile$8otelected DEGs (Figure
4.9, 4.10 and 4.11) within HPV-active, HPV-inactaed HPV-negative tumors in the 36
tumor samples used for microarray analysis anchiadditional set of 13 samples, for a
total of 49 samples, including 5 normal and 44 tusamples. The mRNA expression
data for genes that were significantly differedyi@xpressed in this sample set are shown
in Figures 4.8, 4.9 and 4.10. As expected, HPWactiancers expressed significantly
higher levels of CDKN2A mRNA than that of HPV-negat tumors (Figure 4.9). We
detected overexpression of BRCA1 and KRT15 in HRWva in comparison with HPV-
negative tumors; MMP10 expression was lower in HRYve tumors and there was a
significant difference in the expression of MMP18tween HPV-inactive and -active

tumors (Figure 4.9 and 4.10).
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Figure 4.6: Comparison of Gene Ontology profiles oHPV Active and HPV
Negative tumors. The GO profiles were generated by Genespring stschHPV-
active tumors were compared to the controls andaimHPV-negative tumors wers
compared to the same control group. Absolute Logveded P (AbsLogP) valug
were calculated for the combined ontologies andilainmelationships in both thg¢
analysis were identified. The most significantlypnesented ontologies wele
shortlisted.
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Figure 4.7: Comparison of Gene Ontology profiles fsm HPV Negative and HPV
Inactive tumors from European American (EA) patients. The GO profiles werg
generated by Genespring such as, EA HPV-negativers were compared to EA
controls and similarly EA HPV-inactive tumors waerempared to the same control
group. Absolute Log converted P (AbsLogP) valuesavealculated for the combingd
ontologies and similar relationships in both thalgsis were identified. The most
significantly represented ontologies were sho#tist
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Figure 4.8: Comparison of Gene Ontology profiles fsm HPV-Active and HPV-
Inactive tumors from European American (EA) patients. The GO profiles were
generated by Genespring such as, EA HPV-active tsim@re compared to EA
controls and similarly EA HPV-inactive tumors werempared to the same control
group. Absolute Log converted P (AbsLogP) valuesavealculated for the combingd
ontologies and similar relationships in both thalgsis were identified. The most
significantly represented ontologies were shogtist
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Table 4.3: Ingenuity Pathway Analysis: Biomarkealgais for HPV negative tumors- AA vs. EA patients

Symbol Gene Name Location Family Drug(s) Fold Biomarker Application(s)
Change
ADAM12 ADAM Plasma peptidase -4.085 diagnosis
metallopeptidase Membrane
domain 12
ADAMTS10 ADAM Extracellular peptidase -2.028 diagnosis
metallopeptidase Space
with
thrombospondin
type 1 motif, 10
GJAlL gap junction Plasma transporter -2.243 disease progression
protein, alpha 1, Membrane
43kDa
IGFBP3 insulin-like Extracellular other -3.025 diagnosis, disease progression
growth factor Space efficacy, prognosis, response to
binding protein therapy, safety
3
IL1B interleukin 1, Extracellular cytokine IL-1 trap, +4.04 diagnosis, efficacy, prognosis,
beta Space canakinumab safety
MMP14 matrix Extracellular peptidase  marimastat -2.136 diagnosis, prognosspecified
metallopeptidase Space application
14 (membrane-
inserted)
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TP53 was overexpressed in HPV-active vs -inactiwamors, and c-MET and
MCM2 were overexpressed in all tumor samples wegpect to controls, with a trend for

the highest levels of c-MET expression in HPV-negatumors (Figure 4.10 and 4.11).

A similar behavior was observed for ADAM12, IL1, T2 and IGFBP3 (Figure
4.9 and 4.11). HPV-active tumors had minimum lexd#lMAL as compared to HPV-
negative and inactive tumors, while all the tumsih®wed downregulation of MAL as
compared to controls (Figure 4.10). Figure 4.12 4@ show the results of RT-gPCR
for each of the selected DEGs, separated by HPwisstand by race. c-MET was
overexpressed in HPV-negative tumors in compansibim HPV-active tumors from EA
patients (Figure 4.11). HPV-inactive and HPV-negatumors in AA patients exhibited
lover levels of c-MET RNA (Figure 4.12). A similarend was observed for TG,
with the highest levels of expression in HPV-negatiumors from EA patients (Figure
4.13). TP53 mRNA levels were high in HPV-active amn (all of them from EA
patients) and similar to normal tissue in all oth#?V-status categories (Figure 4.11).
Similarly, we observed significant up-regulation 8NA for the BRCA1l tumor
suppressor gene in HPV-active tumors from EA p#&ieas compared to the HPV-
negative and inactive tumors from both racial ggoup addition, expression levels of
IL1B and MAL were significantly lower in HPV-negaé tumors from EA patients than
in HPV-negative tumors from AA patients (Figure2).1Summary of statistical analyses
conducted on all the DEG’s is given in Table 4.4f¢dences by race and HPV status)

and Table 4.5 (differences by HPV status alone).

Overall, the RT-gPCR results confirmed the micragrdata as well as the IPA

biomarker profile, and pointed to differences imgexpression between HPV-active and

89
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HPV-negative tumors within each racial group. Thaaordance rate of gene regulation
as observed by RT-gPCR and microarray was 95.89MfokM2, TP53, MAL, KRT15,
NOTCH1, TP53, CDKNZ2A, TLR1O in total tumor poputati 83.3% for BRCAL, MAL,
CDKN2A, NOTCH1, TP53, MMP13, MMP10, TGFB2, MET, TllR, MCM2, KRT15
within EA population and 71.4% for IGFBP3, IL1B, AM12, MMP14, MMP7, MAL,
MMP10 within HPV-negative tumors from AA and EA pdation. These data also
suggest more subtle differences between HPV-negatnd HPV-inactive tumors, and
possibly in tumors derived from EA and AA patienddl the gene expression values
were represented as LoglO transformed cumulativenalzed relative quantities

(Logl0CNRQ).

4.2 Discussion
4.2.1 Markers and indicators of HPV-driven tumorigenesis in HNC

Human Papillomavirus is an established independesk factor for the
development of OPSCC and its detection in squamselixarcinoma of the oral cavity
has truly come of age with the advent of RNA baassgays to test HPV activity. In
surgical pathology, immunohistochemistry for pla{#) is a well-known surrogate
marker for HPV expression in cervical cané®&f§ and HNSCE. However, the
sensitivity and specificity of this protein as aomiarker for HPV-driven HNSCC is
highly debatetf. This biomarker's potential to characterize bidtadly active HPV
related OPSCC increases in combination with DNA/RNMAsed assays for viral

oncogene¥
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Table 4.4: ANOVA Summary-by HPV status

96

Target p r2 | Comparison Ratio | 95% ci| 95% ci | Significant | Value Mean | 95% 95% Datapoints
Gene low high value | value
cilow | cihigh
CDKN2A | 0.0 (0.4
0 2
ACTIVE/ 22.6 15 345.2 | Yes ACTIVE 22.6 17.1 30.0 14
CONTROL
ACTIVE/ 39.9 5.8 276.5 | Yes CONTRO[L1.0 0.3 3.9 4
INACTIVE
ACTIVE/ NEG | 15.8 2.9 85.6 Yes INACTIVEO.6 0.1 2.7 11
INACTIVE/ 0.6 0.0 9.4 No NEG 14 0.5 4.0 19
CONTROL
NEG/ 14 0.1 20.2 No
CONTROL
NEG/ 2.5 0.4 15.6 No
INACTIVE
MMP13 0.0 0.3
0 9
ACTIVE/ 28.9 0.5 1723.1] No ACTIVE 28.9 10.3 81.2 13
CONTROL
ACTIVE/ 0.0 0.0 0.7 Yes CONTROL1.0 0.1 8.0 3
INACTIVE
ACTIVE/NEG | 0.1 0.0 0.7 Yes INACTIVES79.0 | 98.8 3393.9 10
INACTIVE/ 579.0 | 8.7 38624.| Yes NEG 407.6| 105.5 1574.1 19
CONTROL 8
NEG/ 407.6 | 7.7 21470.| Yes
CONTROL 5
NEG/ 0.7 0.1 8.5 No
INACTIVE
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MMP10 0.0 ({03
0 3
ACTIVE/ 18.4 0.8 436.7 No ACTIVE 18.4 8.5 39.9 14
CONTROL
ACTIVE/ 0.4 0.0 4.0 No CONTROL 1.0 0.1 111 4
INACTIVE
ACTIVE/NEG | 0.1 0.0 0.9 Yes INACTIVE 43.4 55 342.1 11
INACTIVE/ 43.4 1.7 1129.8| Yes NEG 150.9 59.2 384. 19
CONTROL
NEG/ 150.9 7.0 3253.3| Yes
CONTROL
NEG/ 3.5 0.4 28.8 No
INACTIVE
MAL 0.0 (0.3
0 0
ACTIVE/ 0.1 0.0 1.7 No ACTIVE 0.1 0.0 0.2 14
CONTROL
ACTIVE/ 8.8 0.9 87.7 No CONTROL 1.0 0.2 5.2 4
INACTIVE
ACTIVE/NEG | 4.1 0.5 30.3 No INACTIVE 0.0 0.0 0.0 11
INACTIVE/ 0.0 0.0 0.2 Yes NEG 0.0 0.0 0.1 19
CONTROL
NEG/ 0.0 0.0 0.4 Yes
CONTROL
NEG/ 2.2 0.2 18.8 No
INACTIVE
MCM2 0.0 (0.2
3 2
ACTIVE/ 4.1 1.4 12.4 Yes ACTIVE 4.1 2.9 5.8 14
CONTROL
ACTIVE/ 1.2 0.5 2.7 No CONTROL 1.0 0.5 2.2 5
INACTIVE
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ACTIVE/NEG | 15 0.7 3.2 No INACTIVE 3.6 2.1 6.2 11
INACTIVE/ 3.6 11 11.2 Yes NEG 2.7 1.7 4.3 19
CONTROL
NEG/ 2.7 0.9 7.9 No
CONTROL
NEG/ 0.8 0.3 1.7 No
INACTIVE
ADAM12 |0.0 |04
3 3
ACTIVE/ 4.8 0.9 25.9 No ACTIVE 4.8 2.5 9.1 12
CONTROL
ACTIVE/ 1.8 0.2 20.3 No CONTROL 1.0 0.2 6.3 5
INACTIVE
ACTIVE/NEG | 0.3 0.0 2.0 No INACTIVE 2.7 0.0 2083.3| 2
INACTIVE/ 2.7 0.2 37.9 No NEG 18.8 1.4 249.5 3
CONTROL
NEG/ 18.8 1.8 190.3 Yes
CONTROL
NEG/ 7.0 0.4 127.4 No
INACTIVE
KRT15 0.0 (0.2
3 1
ACTIVE/ 2.9 0.4 195 No ACTIVE 2.9 1.6 5.2 14
CONTROL
ACTIVE/ 3.7 0.9 14.6 No CONTROL 1.0 0.2 5.6 4
INACTIVE
ACTIVE/NEG | 4.1 1.3 13.4 Yes INACTIVEO.8 0.3 2.6 10
INACTIVE/ 0.8 0.1 5.8 No NEG 0.7 0.4 13 19
CONTROL
NEG/ 0.7 0.1 4.5 No
CONTROL
NEG/ 0.9 0.2 3.3 No
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INACTIVE

IL1 00|01
6 7
ACTIVE/ 6.3 0.8 48.7 No ACTIVE 6.3 3.4 115 14
CONTROL
ACTIVE/ 1.8 0.4 8.8 No CONTROL 1.0 0.2 4.8 5
INACTIVE
ACTIVE/NEG | 0.8 0.2 3.0 No INACTIVE 3.5 11 10.9 11
INACTIVE/ 3.5 0.4 20.1 No NEG 8.3 3.8 18.3 19
CONTROL
NEG/ 8.3 11 59.7 Yes
CONTROL
NEG/ 2.4 0.5 10.5 No
INACTIVE
IGFBP3 0101
1 4
ACTIVE/ 2.5 0.7 9.3 No ACTIVE 2.5 1.7 3.6 14
CONTROL
ACTIVE/ 0.9 0.3 2.6 No CONTROL 1.0 0.8 13 5
INACTIVE
ACTIVE/NEG | 0.7 0.3 1.7 No INACTIVE 2.7 1.6 4.6 11
INACTIVE/ 2.7 0.7 10.6 No NEG 3.6 1.9 6.6 19
CONTROL
NEG/ 3.6 1.0 12.8 Yes
CONTROL
NEG/ 13 0.5 3.4 No
INACTIVE
TLR-10 0.1]0.2
4 9
ACTIVE/ 0.3 0.0 3.2 No ACTIVE 0.3 0.1 0.7 12
CONTROL
ACTIVE/ 1.3 0.1 29.4 No CONTROL1.0 0.0 35.8 4
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00T

INACTIVE
ACTIVE/NEG | 5.5 0.4 78.2 No INACTIVE 0.2 0.0 62.6 2
INACTIVE/ 0.2 0.0 8.3 No NEG 0.1 0.0 0.1 3
CONTROL
NEG/ 0.1 0.0 1.3 No
CONTROL
NEG/ 0.2 0.0 9.9 No
INACTIVE
MMP-14 0.2 (0.0
5 9
ACTIVE/ 3.2 0.6 18.3 No ACTIVE 3.2 2.2 4.7 14
CONTROL
ACTIVE/ 0.9 0.2 3.6 No CONTROL 1.0 0.7 1.3 5
INACTIVE
ACTIVE/NEG | 0.9 0.3 2.8 No INACTIVE 3.4 1.8 6.7 11
INACTIVE/ 3.4 0.6 20.6 No NEG 3.8 1.6 8.7 19
CONTROL
NEG/ 3.8 0.7 20.1 No
CONTROL
NEG/ 11 0.3 3.9 No
INACTIVE
NOTCH1 | 0.3 | 0.0
2 8
ACTIVE/ 2.3 0.7 7.7 No ACTIVE 2.3 1.6 3.4 14
CONTROL
ACTIVE/ 13 0.6 3.1 No CONTROL 1.0 0.5 1.9 4
INACTIVE
ACTIVE/NEG | 1.2 0.6 2.5 No INACTIVE 1.7 1.0 3.0 11
INACTIVE/ 1.7 0.5 6.0 No NEG 2.0 1.3 3.1 19
CONTROL
NEG/ 2.0 0.6 6.4 No
CONTROL
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NEG/ 1.2 0.5 2.6 No
INACTIVE
MMP-7 09 (0.0
2 1
ACTIVE/ 11 0.0 49.7 No ACTIVE 11 0.4 3.3 14
CONTROL
ACTIVE/ 13 0.1 145 No CONTROL 1.0 0.2 5.6 3
INACTIVE
ACTIVE/NEG | 1.7 0.2 13.9 No INACTIVE 0.9 0.1 4.9 11
INACTIVE/ 0.9 0.0 41.2 No NEG 0.7 0.2 2.1 19
CONTROL
NEG/ 0.7 0.0 26.5 No
CONTROL
NEG/ 0.8 0.1 7.3 No
INACTIVE
BRCA-1 0.0 (0.2
1 8
ACTIVE/ 2.1 11 4.0 Yes ACTIVE 2.1 1.7 2.7 14.0000
CONTROL
ACTIVE/ 1.6 1.0 2.5 Yes CONTROL1.0 0.5 1.9 4.0000
INACTIVE
ACTIVE/NEG | 1.7 11 2.5 Yes INACTIVE1.3 1.0 1.8 11.0000
INACTIVE/ 13 0.7 2.6 No NEG 13 11 1.6 19.0000
CONTROL
NEG/ 1.3 0.7 2.4 No
CONTROL
NEG/ 1.0 0.6 15 No
INACTIVE
MET 0.0 (0.2
2 4
ACTIVE/ 2.6 0.9 7.7 No ACTIVE 2.6 1.9 3.6 14.0000
CONTROL
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ACTIVE/ 11 0.5 2.3 No CONTROL 1.0 0.3 3.2 4.0000
INACTIVE
ACTIVE/NEG | 0.6 0.3 1.3 No INACTIVE 2.4 15 3.9 11.0000
INACTIVE/ 2.4 0.8 7.3 No NEG 4.1 2.8 6.0 19.0000
CONTROL
NEG/ 4.1 14 11.6 Yes
CONTROL
NEG/ 1.7 0.8 3.5 No
INACTIVE

TP-53 00|01

4 9

ACTIVE/ 1.4 0.5 3.9 No ACTIVE 1.4 1.0 1.9 14.0000
CONTROL
ACTIVE/ 2.3 11 4.8 Yes CONTROL1.0 0.5 1.9 4.0000
INACTIVE
ACTIVE/NEG | 1.8 1.0 3.5 No INACTIVE 0.6 0.3 11 11.0000
INACTIVE/ 0.6 0.2 1.8 No NEG 0.7 0.5 1.0 19.0000
CONTROL
NEG/ 0.7 0.3 2.1 No
CONTROL
NEG/ 1.2 0.6 2.5 No
INACTIVE

TGFB-2 0001

8 5

ACTIVE/ 1.8 0.5 5.7 No ACTIVE 1.8 11 2.7 14.0000
CONTROL
ACTIVE/ 0.9 0.4 2.1 No CONTROL 1.0 0.3 3.6 4.0000
INACTIVE
ACTIVE/NEG | 0.6 0.3 1.2 No INACTIVE 2.0 1.2 3.4 11.0000
INACTIVE/ 2.0 0.6 6.6 No NEG 2.9 2.0 4.2 19.0000
CONTROL
NEG/ 2.9 0.9 9.1 No
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CONTROL
NEG/ 15 0.7 3.3 No
INACTIVE
SIX-1 0.2 0.2
8 0
ACTIVE/ 2.1 0.6 8.0 No ACTIVE 2.1 15 2.9 12.0000
CONTROL
ACTIVE/ 2.2 0.4 12.8 No CONTROL 1.0 0.1 131 4.0000
INACTIVE
ACTIVE/NEG | 0.9 0.2 4.0 No INACTIVE 0.9 0.1 7.6 2.0000
INACTIVE/ 0.9 0.1 6.9 No NEG 2.3 1.0 54 3.0000
CONTROL
NEG/ 2.3 0.4 13.2 No
CONTROL
NEG/ 2.4 0.3 19.6 No
INACTIVE

=
o
w
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Table 4.5: ANOVA Summary-by HPV status and Race

ADAM-12

F 6.985 | Tukey's multiple comparisons test Mean| 95% CI of diff. Significant? Summary
Diff.

P value 0.0005% EA-Control vs. EA-NEGATIVE -1.49 -2.346 to -0.6330Yes rork

P value| *** EA-Control vs. AA-NEGATIVE -1.125 -1.953t0 -@975 | Yes o

summary

(P <0.05) Yes EA-Control vs. EA-INACTIVE -1.278 | 2.217 t0 -0.3400| Yes *x

R square 0.4995 EA-Control vs. AA-INACTIVE -1.307 -2.210 to -0.4042 Yes o

BRCA-1

F 4,222

P value 0.0035

P value| ** Tukey's multiple comparisons test Mean | 95% CI of diff. Significant? Summary

summary Diff.

(P <0.05) Yes EA-Active vs. AA-Negative 0.2886| 0%008 to| Yes *x

0.5182
R square 0.3399EA-Active vs. EA-Control 0.36 0.04799 toYes *
0.6721

KRT-15

F 2.557

P value 0.0424

P value| *

summary

(P <0.05) Yes

R square 0.2427

MAL

F 8.024 | Tukey's multiple comparisons test Mean| 95% CI of diff. Significant? Summary
Diff.
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SOT

P value 0.0002 EA-Control vs. EA-NEGATIVE 2.396 0.9258t0 3.866] e Fhx

P value| *** EA-Control vs. AA-INACTIVE 2.585 1.006 to 4.165 | Yes *hk

summary

(P <0.05) Yes EA-NEGATIVE vs. AA-NEGATIVE| -1.148 |-2.272 to -| Yes *

0.02354

R square 0.5258 AA-NEGATIVE vs. AA-INACTIVE | 1.337 0.07383 t0 2.600 Yes *

IL-1

F 4.25

P value 0.0079 Tukey's multiple comparisons test Mean | 95% CI of diff. Significant? Summary
Diff.

P value| ** EA-Control vs. AA-NEGATIVE -1.218 -2.297 t0 -0308 | Yes *

summary

(P <0.05) Yes EA-NEGATIVE vs. AA-NEGATIVE| -0.8625|-1.700 to -| Yes *

0.02481

R square 0.3695AA-NEGATIVE vs. AA-INACTIVE | 0.9947 0.05324 t0 1.936 Yes *

MCM2

F 2.845

P value 0.0419

P value| *

summary

(P <0.05) Yes

R square 0.2818

MET

F 3.953

P value 0.0051

P value| **

summary

(P <0.05) Yes Tukey's multiple comparisons test eaMm 95% CI of diff. Significant? Summary
Diff.

R square 0.3253 EA-Control vs. EA-NEGATIVE -0.7404 -1.274t0 -0.206 Yes *x

MMP-10

F 4.812

P value 0.0042 Tukey's multiple comparisons test Mean 95% CI &t di | Significant?| Summary
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Diff.

P value| ** EA-Control vs. EA-NEGATIVE -2.599 -4.3381t0-0631 | Yes *x
summary
(P <0.05) Yes EA-Control vs. AA-NEGATIVE -1.8 81 to -|Yes *
0.08888
R square 0.3989
MMP-13
F 4.641 | Tukey's multiple comparisons test Mean| 95% CI of diff. Significant? Summary
Diff.
P value 0.0056 NaN vs. EA-NEGATIVE -3.048 -5.2211t0 -0.8748 Yes *x
P value| ** NaN vs. AA-NEGATIVE -2.216 -4.362 to - Yes *
summary 0.07065
(P <0.05) Yes NaN vs. EA-INACTIVE -3.013 -5.5@8-0.5237 | Yes *
R square 0.4074NaN vs. AA-INACTIVE -2.596 -4.900 to -0.2908 Yes *
TGFB2
F 2.855
P value 0.0266
P value| *
summary
(P <0.05) Yes Tukey's multiple comparisons test eai 95% CI of diff. Significant? Summary
Diff.
R square 0.2582 EA-Negative vs. EA-Control 0.6554 0.06919t0 1.24Xes *
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RNA  expression patterns  characteristic ~ of  cervicatarcinomas
(CxCaRNAJ?>3°652833ra also being explored as markers of active Hiféction in
OPSCC?%%% HpV status in formalin fixed paraffin embeddedFRE) OPSCC
specimens was recently assayed by immunohistochéemalysis of HPV linked genes
such as pl6INK4A, pRb, Cyclin D1 and p53. Thesdlistl determined that high
pl6INK4a combined with low pRb provided a reliabiearker for active HPV16
infectiorr®. Another study on FFPE OPSCC specimens employeaiel combinatorial
strategy utilizing viral mMRNA expression and inashybridization for HPV DNA and
MRNA, along with RT-gPCR for five genes functioyalélated to HPV (p53, Myc, Rb,
pl6 and p21). In this study, RT-gPCR and RiNAitu hybridization for viral genes were

found to be 100% concordant in assessing HPV &fatus

We categorized our OPSCC sample set for HPV stadsed on dual markers of

viral DNA presence and viral RNA expression.

A recent study classified OPSCC tumors into HPVIVC{DNA+RNA+), Inactive
(DNA+RNA-) and Negative (DNA-RNA-) based on mulegl nested PCR for HPV E6
DNA and E6I/E1"E4 RNA®. Our algorithm involved INNO-LiPA based HPV DNA
detection and determination of E7-E6/7 expresstmough RT-gPCR. Thus, tumors
positive for both INNO-LIPA and E7-E6/7 RT-gPCR wetlassified as HPV Active,
INNO-LIPA positive but E7-E6/7 RT-gPCR negative waslassified as HPV Inactive
and the ones which tested negative for both weassifled as HPV Negative. Amongst
the tumor samples that tested negative for HPV DINAINNO-LIPA, one sample
expressed HPV16 E7 mRNA and hence was categorzddP& Active. We presume

that the negative DNA result in this sample maylbe to loss of the L1 ORF, perhaps a
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consequence of integration events. Our HPV typimg gene expression results led to
two major conclusions that are concordant with med¢eends: (1) the HPV status of a
HNC cannot be defined solely by the presence of HMNA or by pl6 expression
patterns, rather a combination of several differerarkers is needdt®**%? (2) the
presence of HPV DNA alone, in the absence of HPhWegexpression, does not indicate a

HPV-driven pathogenesis in OPS¥&204

4.2.2 Prevalence of active HPV in OPSCC from European Antecan and African

American patients

The prevalence of HPV in our set of 56 OPSCC tunweais in agreement with
previously reported trends: AA patients exhibitecbren HPV negative tumors as
compared to EA patierts?®-?°> HPV prevalence in African American patients hasrb
previously studied using a variety of methods teeas HPV positivity, including the
presence of HPV DNZ&®, HPV DNA and p16INK4A expressioff, in-situ hybridization
for HR-HPV?® and more recently HPV16 DNA copy numBférHowever, to the best of
our knowledge, no study has so far assessed thetddPV prevalence in AA and EA
patients based on the combined presence of HPV [HAMA expression of viral
oncogenes. While prevalence measured by HPV DNAIQNLIPA) was a little less than
twice in EA as compared to AA patients, the prewedeof active HPV by RNA (E7,
E6/7 RT-gPCR) was four times higher in EA than iA patients. Overall, the odds of
EA patients having an HPV active cancer were 5nési higher than for AA patients.
HPV16 was the dominant HR-HPV type detected overath HPV types of the alpha 9
genus (16, 35, 52 and 58) common in tumors frompB#ents, and alpha 9 and alpha 10

genera (16 and 66) in AA patients. The observeddsein HPV prevalence and
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differential HPV type representation might derivenii differences in lifestyle, sexual
practices and possibly also genetic makeup of dividual which renders EA patients

more susceptible to HPV infection.

4.2.3 Gene expression profiles of HPV-active, -inlee and —negative tumors in

European American and African American patients

We further investigated the molecular differencesoag HPV-active, HPV-
inactive and HPV-negative tumors from AA and EAigatis by conducting differential
gene expression analysis in 40 samples, 36 camcked anormal. We had only one AA
patient with an HPV-active tumor, and thus the gsial involving HPV active AA

population was not performed.

Data are now available from landmark studies cotetlito investigate the role of

HPV in OPSCC with respect to gene expression pettet 47187192241 ganetic and

e1|§9,192,196,242,243 112
)

epigenetic profil mutational landscap and more recently a
comprehensive study on a small set of samplestiaggéhe four-omics: methylation,
transcription, miRNA and genomic based anafyéisThe molecular mechanisms
governing HPV mediated OPSCC are better understoodew of these studies. The
global CpG island differential methylation profdeudied in HPV-active (DNA+/RNA+),

HPV-inactive (DNA+/RNA-) and HPV-negative (DNA-/RNA OPSCC tumors
categorized HPV-inactive group much more closeth® HPV-negative$® which is

similar to our findings. Additionally, we could @&et two (homeobox A6 (HOXAG) and
Homo sapiens paired box 9 (PAX9)) of the 11 gerestlsted from non-HPV driven

tumors for massARRAY, in our DEG lists. We obseroegrexpression of HOXA6 and
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PAX9 in HPV-active tumors when compared to HPV-riegaand —inactive tumors,
where HPV-inactive tumors exhibited an intermedjatafile. These expression patterns
can be directly related to hypermethylation of teepective gene promoters in HPV-

negative tumors as listed in the previous study.

The novelty of our results lies in listing the diféntial expression patterns of
OPSCC (HPV related and unrelated) arising in AA &#dpatients. We observed that
HPV-active OPSCC’s segregated clearly from the HRfA¢tive and HPV-negative
group in the overall population. Further investigatof HPV-negative and -inactive
tumors revealed clear differences between the twdskof tumors within AA and EA
patients. These observations support our hypothbsis differential patterns of gene
expression distinguish not only HPV-inactive andfregative tumors, but also tumors

from AA and EA patients.

Hence, we can begin to define a new class of OP®@rs as those that harbor
HPV DNA but lack expression of viral oncogenes. SéhédPV Inactive tumors were
analyzed in comparison to HPV negative tumors witAA population, HPV negative
and Active tumors within EA population and overdlven though the HPV inactive
OPSCC comprised only four tumor samples, the unsigsel hierarchical clustering of
samples clustered them as a separate entity frerhfl#V actives entirely and somewhat
from HPV negatives. We propose that such profitecate that HPV-inactive tumors
might have originated as HPV-active, and have degtendence on HPV during disease
progression. With respect to HPV methylation stsfdfe no clear understanding of the

molecular and pathogenetic nuances of an “inactirels state is available so far.

110

www.manaraa.com



4.2.4 Individual differentially-expressed genes that chaacterize HPV-active, -

inactive and —negative tumors and may have relevardo pathogenesis

Recent studies have highlighted the relevancembtidegradome components like

matrix metalloproteinases (MMP§:#4>-248

and a disintegrin and metalloproteinase
domain 12 (ADAM125*®**in the tumor progression of HPV negative OPSCOar
Microarray studies detected about 25 fold up-regutafor MMP10 and 23 fold for
MMP13 in HPV-negative tumors as compared to the Hiewwe tumors from EA
patients while such differences were not obseruettheé total tumor pool, indicating that
MMP’s might act as a EA specific biomarker for EMiediated disease progression in
HPV negative tumors. Of note, are the differergigbression profiles of MMP £{24°2>0
and MMP13 as the potential tumor and salivary bikeis of disease progression in
OSCC?**2* These studies emphasized that detection of MMf#il@rfrom saliva of

OPSCC patients will provide us with a less invasivethod to detect and monitor the

growth of oral malignancies.

Within the subgroup of HPV negative tumors arisirgm two racial groups, we
observed upregulation of ADAM12, MMP10 and MMP1i3;0ugh microarray and RT-
gPCR, in EA patients as compared to AA patients.fuviler confirmed the expression
of three biomarkers (ADAM12, IL1B, MMP14), as givéy IPA, through RT-qPCR.
Other degradome components validated through RTRgR@luded- MMP7 and
MMP14. Keratinl5 was found reported as downregdlate all HNC and cervical
cancers as compared to controls in a recent $tlayd our results showed similar levels
of KRT15 in HPV-negative and HPV-inactive tumorstasthat of controls, while an

overexpression of the same was visible in HPV-adiinmors.
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We also assessed the expression levels of Notapnethat has recently received
considerable attention as an important determiimam{N carcinogenest&®**? Notch1
functions as an oncogene in acute lymphoblastikeleigt>* and tumor suppressor in
HNSCC*#1%! Notchl dysregulation has been reported primatilg to activating point
mutations of the same and differential expressiattepns with respect to HNSCC
haven't been reported. In a recent study, HPV16nk6lvement overexpresses Notchl
in human keratinocyté¥. Also, Notchl has been implicated in proliferatiand self-
renewal of dental follical ceff8®> We could not observe any significant differential
expression patterns for Notchl between HPV-actwé -anegative tumors. However,
Notchl was found to be overexpressed in all tumadrsn compared to controls, while a
trend of overexpression in HPV-active when compdce¢iPV-inactive and —negative

could be faintly observed.

One interesting finding in our study samples wasdignificant overexpression of
BRCAL in HPV-active tumors as compared to the adatand HPV-negative tumors. A
genome wide profiling of OSCC tumors revealed feagualterations including gene
amplifications within fanconi anemia related DNAnukge response pathway including
BRCA1** BRCAL has been reported to interact with zingdindomain of E6 and E7
proteins in vitro without any proteolytic degradation of the forfi@r Thus, the
overexpression of BRCA1l in HPV-active tumors whesmpared to HPV-negatives

might explain a compensatory mechanism for E6-Bdibg of BRCAL in the former.

The cytokine Interleukin 1-beta (IL1B) has beenomgd to convert normal
periodontal ligament fibroblasts to tumor associdteroblasts and further cause EMT in

SCC-25 co-culturés® and was recently proposed as a biomarker for OSEC
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unstimulated whole saliva from pre and post opemapatients’’. Overexpression of
ILIB was observed in AA HPV-negative tumors in camgon to EA population,
indicating a possible role of IL1B as a biomarker PV negative OPSCC'’s specific to
tumors in AA patients. Myelin and lymphocyte-assbed protein (MAL) is found to be
down-regulated in HNSCE® and similar trend was observed in our set of sampiith
maximum down-regulation in EA HPV negative tumois @ompared to AA HPV
negative and EA HPV active tumors. We also validdke expression levels of an innate
immunity linked gene- Toll-like Receptor 10 (TLR1@hich plays a significant role in
pathogen recognition and thus provides primary mfefrom invading pathogens.
Downregulation of TLR10 was observed in HPV-actiieactive and -negative tumors
as opposed to the controls. While TP63 network @adscriptional targets oANp63
isoforms were well represented in HPV negative tarfoom both racial groups, the
differential gene expression analysis revealed mphasis on tumor degradome profile
for OPSCC'’s arising from EA patients (MMP10, MMPISDAM12) as compared to

tumor suppressor and cytokine based proliferatiohA patients (TGB2, IL1).

Another important biomarker considered in our asiglyvas c-MET oncogene. The
c-MET/HGF pathway has been well studied in HNSCGhwi-MET overexpression
patterns are reported in 80% of cd8e$%*with its recent role as a potential cancer
stem cell markér® However, c-MET’s role with respect to HPV has nyet been

reported®*

Our study indicates differential expression pateohc-MET, with HPV negative
tumors exhibiting maximum overexpression as conpaoeinactive and active tumors

both in the general sample set and within the Eputation. Additionally, HPV negative
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tumors arising from EA patients expressed higheel&eof c-MET when compared to
those of AA patients. This difference confirms #pthelial-mesenchymal transition and
proliferative nature of HPV negative tumors, angbahdicates that HPV negative tumors

from EA patients may be driven by c-MET to a largetent than those in AA patients.

Therefore, we propose a novel profile of differalyi expressed biomarkers
(ADAM12" MMP1d", MMP13" c-MET", IL1°", MAL"" and TGB2") for HPV
negative tumors arising from European American wi$cAn American patients. These
biomarkers deserve further investigation as possibarkers of particularly invasive,

EMT-based tumor phenotypes amenable to differetitexiapeutic interventions.

4.3 Conclusion

In summary, our study allowed us to determine HRY types other than HPV16
do not play an important role in OPSCC in EA or patients, and began dissecting the
gene expression profiles of OPSCC in tumors from & AA patients, uncovering
subtle but potentially important differences. Irddidn, the differential gene expression
analysis of OPSCC samples revealed that HPV-negatid HPV-inactive tumors do not
completely overlap in terms of gene expressionilenfsuggesting that the HPV-inactive
tumors may have arisen by yet a separate mechdnmsmboth HPV-active and HPV-

negative cancers. Further studies are needed, leoweviully explore this concept.
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Our working hypothesis is that HPV-inactive tumensly begin as HPV-active
lesions, and that in the course of tumor progressiatational events and/or epigenetic
changes may re-direct the tumor development proglessy lines more similar to those
of HPV-negative tumors. It will be of interest tesass how risk factors such as smoking

and alcohol consumption behave in the patient @djonl affected by HPV-inactive

tumors.
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CHAPTER 5- OVERALL DISCUSSION and FUTURE DIRECTIONS

5.1 Overall Discussion

Differential gene expression analysis of 36 OPS@@Mmes revealed that HPV-
negative and HPV-inactive tumors clearly segredae HPV-active OPSCC in terms
of GO and DEGs (both within a Race and in the comdbipopulation). The significance
of presence of viral DNA as sole criteria for HP\édmted tumorigenesis in OPSCC has
been greatly subverted by growing emphasis on egfme of viral oncogenes and its
downstream regulators. This method of charactéoizatesults in more conclusive
segregation of HPV driven tumors and our methodpfog determining HPV status was

in agreement with current norms.

We attempted to address a new group of HPV rel@fe8CC called HPV-inactive
tumors with distinctive gene expression profilethivi race and a somewhat intermediate
ontology when compared to HPV-active and HPV-nega®PSCC'’s. These findings led
us to hypothesize their probable origin as HPVvactumors and a loss of dependence on
HPV driven pathogenesis during later stages. Oguli® are in line with recent
differential methylation profile of HPV-active, aative and negative tumors, with HPV-
inactive tumors representing a more HPV-negative lprofile with respect to
methylation patterns. This segregation of HPV-egaumors into HPV-active and HPV-
inactive will be beneficial in efficiently diagnasiand prognosis of the concerned

malignancies.
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5.2 Future Directions

The results from our study have opened various we&nof research and
therapeutics for a novel subgroup of HPV-positiveSTC, referred to as HPV-inactive
tumors and highlighted the importance of HPV as@atly linked marker. In addition,
specific molecular markers of malignancies withiRSCC tumors arising from AA and
EA patients will help in addressing the issue ofj¢ééed therapeutics. The new age cancer
therapeutics relies on the fundamentals of devetppatient specific treatment which in
turn depends on genetic, epigenetic and transengtiprofile of these tumors. Thus our
study is a significant drop in the ocean of desigra definite cure for malignancies like

OPSCC.
5.2.1 EGFR-MET crosstalk and p16INK4A status

EGFR overexpression and mutation patterns have Hesaribed in HNSCE’,

where constitutive activation of EGFR is well edigtied in HPV-negative tumors. It

is known that a possible reason for failure of EGlaRyeted therapeutics in HNSCC
might be the crosstalk between MET and EGFR pretaihich possibly substitutes for
EGFR activity in these tumorS. A recent study on the association between EGFR
variant Ill, HPV DNA, pl16, c-MET, EGFR gene copymiber and response to EGFR
inhibitors in patients with recurrent or metastddidSCC detected 40% EGFR variant Il
mutation raté®’. However, no clear association between role daf@diPV infection and

EGFR-MET expression was made as viral mMRNA levasawot studied.

It would be of interest to study this profile inetlyiven sample set, in view of c-

MET expression patterns and racial distribution. diéidnally, the relevance of
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p16INK4A as a surrogate biomarker for HPV positivan be determined by comparing

the viral oncogene expression levels to immunobismical analysis of the same.
5.2.2 Mutational profile of OPSCC by Race and HPVtatus

It would be informative to conduct a mutational lggs of 40 most commonly
mutated genes in HNSCC, including MET, TP53, NOTCHGFR, in these OPSCC
samples and to attempt correlating mutation prefilgith HPV status and gene
expression profiles. This study would be done ewbf currently published differential
mutation profiles between HPV-positive and HPV-riegatumors from whole exome
sequencing of 75 tumor-normal paffs where HPV-positive tumors exhibited less

mutations than HPV-negative HNSCC.
5.2.3 Host and Viral DNA methylation patterns

In view of recent studies concerning differentiashDNA and viral methylation
patterns from HPV-driven OPSEE?*® a comprehensive knowledge of methylation
profile of viral DNA within the HPV—inactive tumomnight help solve the puzzle as to
why HPV becomes inactive in certain tumors and tmediate HPV independent
tumorigenesis. In addition, we may attempt to rdpoe these mechanisms of “escape”
from HPV in HPV-transformed human keratinocyties vitro. We can answer the
guestion of ‘How’ such HPV independence takes piacaumors by replicating these
methylation patterns in-vitro and gain a deepereustéinding of altered molecular

pathways.
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APPENDIX A - DEG ALL TUMORS

Table A.1: HPV-active vs HPV-inactive vs HPV-negatiFC 2, p0.02

HPV-Active vs -

HPV-Active vs -

Inactive Negative Gene Genbank
FC Direction FC Regulatio Symbol | Accession
(Abs) of change (Abs) n
490 |up 10.37 | up 2.11 |up AACSP1 | NR_024035
2.09 |up 1.65 |up 1.26 | down AACSP1 | NR_024035
1.52 | down 2.06 | down 1.36 | down AATK EM—00108039
5.72 | up 5.05 | up 1.13 | down ABCA13 | NM_152701
6.57 | up 11.55 | up 1.76 |up ABCA3 NM_001089
1.96 | down 2.16 | down 1.10 | down ABCC2 NM_000392
3.51 | down 2.13 | down 1.65 | up ABCC9 NM_005691
2.17 | up 1.87 |up 1.16 | down ABHDS8 NM_024527
2.14 | up 1.68 |up 1.27 | down ABI2 NM_005759
2.14 | down 1.81 | down 1.19 |up ABL1 NM_007313
1.74 | down 2.67 | down 1.53 | down ABL2 NM_007314
1.27 |up 2.22 | up 1.75 | up ACACB NM_001093
429 |up 3.85 | up 1.12 | down ACBD7 ZIM—00103984
1.98 | down 2.71 | down 1.37 | down ACOT8
2.46 | up 2.66 | up 1.08 | up ACOXL ?M_00114280
242 | up 2.69 |up 1.11 |up ACPL2 NM_152282
2.74 | up 3.37 |up 1.23 | up ACSS1 NM_032501
2.46 | down 3.55 | down 1.44 | down ACTG2 NM_001615
1.47 | down 2.56 | down 1.74 | down ACTN1 NM_001102
1.60 | down 2.62 | down 1.64 | down ACTN3 NM_001104
2.25 |up 2.08 | up 1.08 | down ACTR3C | BX640643
2.64 | up 2.46 | up 1.07 | down ADAM1 NR_036636
2.61 | up 4.05 |up 155 |up ADAM22 | NM_021721
191 |up 3.07 |up 1.61 |up ':‘?AMTS NM_139057
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2.06 | down 2.74 | down 1.33 | down ﬁEAMTS NM_019032
2.36 | down 1.82 | down 1.30 | up ﬁEAMTS NM_025008
10.50 | up 10.76 | up 1.02 | up ADARB2 | NM_018702
4.22 | up 4.60 |up 1.09 |up ADARB2 | NM_018702
3.26 | up 3.35 | up 1.03 |up ADARB2 | NM_018702
2.57 |up 3.42 | up 1.33 | up ADCY5 NM_183357
219 | up 254 | up 1.16 |up ADCY6 NM_015270
1.63 | down 2.02 | down 1.24 | down AFAP1L1 | NM_152406
2.19 |up 1.44 | up 1.52 | down AGAP1 TM—OOlOWlS
1.33 | down 2.23 | down 1.68 | down AGPAT4 | NM_020133
1.43 | down 2.35 | down 1.64 | down AGPAT4 | NM_020133
1.80 | down 4.12 | down 2.28 | down AGPAT4 | NM_020133
1.73 | down 2.23 | down 1.29 | down AGPAT9 | NM_032717
2.01 |up 1.98 |up 1.01 | down AHDC1 SIM—00102988
1.58 | down 3.12 | down 1.98 | down AHNAK2 | NM_138420
1.63 | down 3.10 | down 1.90 | down AHNAK2 | NM_138420
2.47 | down 2.85 | down 1.15 | down AlG1
2.04 | up 1.70 |up 1.20 | down AKAP1 NM_003488
6.20 | down 6.49 | down 1.05 | down AKR1C3 | NM_003739
5.93 | down 6.56 | down 1.11 | down AKR1C4 | NM_001818
1.78 |up 2.79 | up 1.57 |up AKR1EZ2 I;IM—00104017
6.79 | up 8.64 | up 1.27 | up ':‘LDHlL NM_012190
191 |up 2.36 | up 1.23 | up ALDH2 NM_000690
2.28 | up 1.02 | down 2.32 | down ALS2 NM_020919
2.37 | down 1.82 | down 1.30 | up AMFR NM_001144
2.54 | down 3.10 | down 1.22 | down AMIGO2 | NM_181847
2.60 |up 483 | up 1.86 | up AMOT NM_133265
6.76 | up 8.31 |up 1.23 | up AMY1C glM_OOlOOSZl
6.40 | up 6.87 | up 1.07 |up AMY1C l;lM_OOlOOSZl
2.96 | down 1.72 | down 1.72 | up ANGPT4 | NM_015985
3.09 |up 2.84 | up 1.09 | down Q_’:ITKlRDl XR_109155

ANKRD2 | NM_00101242
212 | up 2.35 |up 1.11 |up 0A2 1
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ANKRD2

4.39 | up 3.80 |up 1.15 | down OASP NR_040113
ANKRD2

3.62 |up 3.36 |up 1.08 | down OASP NR_040113
ANKRD2

4.48 | up 4.18 | up 1.07 | down OAQP NR_027995

478 | up 3.20 | up 1.49 | down ANKRD3 | NM_00116444
3B 0

2.32 | up 2.75 |up 1.18 | up QNKRD?’ EM_00116431

2.07 |up 2.29 |up 1.10 | up QNKRDS EM—00116431

1.31 |up 2.12 |up 1.62 | up QNKRD?’ EM_00116431

1.89 |up 2.02 |up 1.07 |up Q[B\IKRDS NM_025190

1.87 |up 2.14 | up 1.14 | up QBNKRD?’ NM_025190
ANKRD3

192 |up 3.28 | up 1.71 |up 6BP2 BX648045
ANKRD3

1.80 |up 2.46 | up 1.37 | up 6BP2 AK097649
ANKRD3

155 |up 2.29 | up 1.48 | up 6BP2 NR_015424
ANKRD3

1.46 |up 2.03 |up 1.39 | up 6BP2 NR_015424

4.64 |up 9.58 |up 2.06 |up QNKRDA' NM_175873

1.74 |up 2.15 |up 1.24 | up ANKRD6 TM—00124281

2.31 |up 3.03 |up 1.31 |up QNKRDG glM_OOlMSZl

1.93 |up 2.16 |up 1.12 | up ANO9 gM—OOlOlZBO

7.62 | down 4.73 | down 1.61 | up ANXA10 | NM_007193

3.03 | down 2.74 | down 1.10 |up ANXAL13 ZIM—OONOB%

2.28 | up 1.77 | down 4.03 | down ANXAS NM_005139

3.65 | up 5.68 | up 1.56 |up AP3B2 NM_004644

1.64 | down 2.37 | down 1.44 | down AP4S1 NM_007077

1.72 | down 2.57 | down 1.49 | down AP4S1 EIM—OOMZSlZ
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3.17 |up 2.40 |up 1.32 | down QEOBEC NM_004900
2.68 | up 2.34 | up 1.14 | down ,::\CPOBEC NM_014508
2.58 |up 2.64 | up 1.02 | up QEOBEC NM_145298
3.26 |up 2.31 |up 1.41 | down ?(F;OBEC NM_021822
2.80 | down 7.49 | down 2.68 | down AREG NM_001657
2.91 | down 8.27 | down 2.85 | down AREG NM_001657
422 | up 2.84 | up 1.49 | down ARF3
154 |up 2.01 |up 1.31 |up QEHGAP AK130576
3.31 |up 3.35 | up 1.01 |up QGRHGAP NM_015071
2.57 | up 2.46 | up 1.04 | down g‘; HGAP NM_052948
191 |up 3.57 |up 1.87 | up QRHGAP TM—00116474
451 |up 2.18 |up 2.07 | down ':‘?HGEF NM_014448
3.51 |up 2.09 |up 1.68 | down ?EHGEF NM_153213
3.39 |up 2.79 | up 1.21 | down ':‘SI;HGEF NM_153213
3.00 |up 3.94 | up 1.31 |up QEHGEF NM_015595
2.21 | up 1.38 |up 1.61 | down ARID1A | NM_006015
2.27 | up 181 |up 1.25 | down ARL3 NM_004311
3.67 | down 4.09 | down 1.12 | down ARL4D NM_001661
2.56 |up 1.12 | up 2.28 | down ARL9 NM_206919
570 | up 755 | up 1.32 |up ARNT2 NM_014862
1.78 | down 2.42 | down 1.36 | down ARTN NM_057090
550 | up 6.59 | up 1.20 |up ASCL4 NM_203436
242 | up 196 |up 1.23 | down ASF1B NM_018154
1.58 | down 2.17 | up 3.43 |up ASPA NM_000049
2.30 |up 1.44 | up 1.60 | down ASPM NM_018136
2.15 | up 154 |up 1.39 | down ASPM NM_018136
17.65 | down 5.97 | down 2.95 |up ASPRV1 | NM_152792
193 |up 2.21 | up 1.15 | up ASRGL1 EIM—00108392
2.47 | up 1.81 |up 1.36 | down ATAT1 NM_024909
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3.43 |up 292 | up 1.18 | down ATF5 NM_012068
291 |up 1.28 |up 2.28 | down ATL2 NM_022374
2.02 |up 1.36 | up 1.49 | down ATL2 NM_022374
1.56 | down 2.14 | down 1.37 | down ATL3 NM_015459
2.37 |up 1.21 |up 1.95 | down ATP2B4 | NM_001684
2.03 |up 1.08 | down 2.19 | down ATP2B4 gM_OOlOOlSQ
2.77 | up 2.05 |up 1.35 | down ATP2C1 EM—00119918
2.01 |up 1.52 | up 1.33 | down ATP5A1 ?M_00100193
4.44 | up 146 |up 3.04 | down ATP5B NM_001686
221 |up 2.68 | up 1.21 | up QTPGVOE NM_145230
2.28 | up 1.88 | up 1.21 | down ATP7A AB208828
13.79 | down 4.60 | down 3.00 |up ATP8B3 | NM_138813
2.00 | down 1.45 | down 1.38 |up AVP NM_000490
2.96 |up 143 |up 2.07 | down ESGALT NM_194318
4.20 | down 4.17 | down 1.01 | up _?i'GALN NM_001478
2.13 | down 1.69 | down 1.26 | up BAALC
1.56 | down 2.36 | down 1.52 | down BAG2 NM_004282
3.42 |up 3.14 |up 1.09 | down BAI2 NM_001703
1.74 |up 2.27 | up 1.31 |up BAI2 NM_001703
2.21 | up 201 |up 1.10 | down BARD1 NM_000465
1.54 | down 2.24 | down 1.46 | down BBS5 NM_152384
2.11 | down 3.44 | down 1.64 | down BCAT1 NM_005504
2.87 | down 3.34 | down 1.16 | down BCAT1 NM_005504
4.14 | down 2.46 | down 1.69 | up BCHE NM_000055
430 |up 292 | up 1.47 | down BCL11A | NM_022893
2.71 |up 3.62 | up 1.33 | up BCL11A | NM_022893
2.52 |up 2.80 |up 1.11 | up BCL11A | NM_018014
2.21 | up 259 | up 1.17 |up BCL11A | NM_138559
3.22 |up 3.79 |up 1.18 | up BCL2 NM_000633
2.24 | up 255 | up 1.14 | up BCL2 NM_000657
2.82 | down 1.35 | down 2.10 |up BCO2 NM_031938
221 |up 1.95 |up 1.13 | down BCOR BC128456
1.70 | down 2.93 | down 1.73 | down BDKRB1 | NM_000710
BDNF-
1.62 |up 2.36 | up 1.46 | up AS1L NR_002832
5.09 | up 412 | up 1.23 | down BIRC3 NM_001165
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3.59 |up 452 | up 1.26 | up 52250D1 NR_024355
1.49 | down 3.06 | down 2.05 | down BNC1 NM_001717
2.44 | up 2.05 |up 1.19 | down BRCA2 NM_000059
1.96 | down 2.84 | down 1.45 | down BRI3 TM—00115949
2.21 | down 3.26 | down 1.47 | down BTBD11 QIM—OOlOlSW
3.66 | down 3.09 | down 1.19 |up BTBD16 | NM_144587
6.26 | up 14.72 | up 2.35 | up BTNL9 NM_152547
2.38 | up 4.38 | up 1.84 | up BZRAP1 | NM_004758
1.55 | down 2.32 | down 1.49 | down Bzw1 SM—00120706
2.44 | down 2.17 | down 1.13 |up C10orf114 TM_00101091
2.99 |up 1.06 |up 2.81 | down C10orf47 | NM_153256
2.12 | down 2.01 | down 1.06 | up C10o0rf57 | NM_025125
2.22 | down 1.67 | down 1.32 |up Cllorf71 | NM_019021
3.78 |up 3.68 |up 1.03 | down Cllorf85 EM_00103722
29.00 | up 42.97 | up 1.48 |up Cllorf92 | NR_034154
5.03 | up 8.93 | up 1.78 | up Cl1orfo3 EM_0011361O
2.43 | down 1.93 | down 1.26 |up Cllorf9s EIM—OOMMQB
2.31 |up 2.57 |up 1.12 | up Cl20rf34 | NM_032829
1.57 | down 3.41 | down 2.17 | down C13orfl6 | NM_152324
1.68 | down 2.19 | down 1.30 | down Cl40rf109 TM—00109862
1.48 | down 2.15 | down 1.45 | down Cl4orf126| NM_080664
2.23 | up 2.00 |up 1.12 | down Cl4o0rf132| NR_023938
1.98 | down 3.15 | down 1.59 | down Cl40rf149| NM_144581
3.28 | down 4.37 | down 1.33 | down Cl40rf33 | NR_027123
3.31 | down 4.68 | down 1.41 | down Cl40rf33 | NR_027123
3.38 | down 4.41 | down 1.30 | down Cl40rf33 | NR_027123
3.20 | down 7.06 | down 2.21 | down Cl4orf34 | NR_026796
3.01 | down 2.21 | down 1.36 |up Cl4o0rf37 gNLOOlOOlS?
251 |up 2.03 |up 1.24 | down Cl5orf2 NM_018958
1.65 |up 2.03 |up 1.23 | up Cl6orf5 ?M_00119905
1.96 | down 3.22 | down 1.64 | down Cl6orf57 | NM_00120491]
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2.12 | down 2.57 | down 1.21 | down Cl6orf74 | NM_206967
2.45 | down 1.31 | down 1.87 | up C170rf105 I;IM—00113648
1.04 | up 2.04 |up 1.96 |up Cl70rf108 gIM—OOlO7668
1.99 | down 3.25 | down 1.63 | down Cl7orf51 ?M—00111343
2.00 | down 1.98 | down 1.01 |up C1l7orf51 ?M—00111343
2.03 | down 1.98 | down 1.03 |up C1l7orf51 ZIM—00111343
2.07 | down 1.91 | down 1.09 |up Cl7orf51 ZIM—00111343
2.12 | down 2.02 | down 1.05 |up Cl7orf51 ?M—00111343
2.36 | up 1.60 | up 1.48 | down Cl70orf53 | NM_024032
3.28 |up 290 |up 1.13 | down Cl70rf88 | NR_026770
2.07 |up 2.17 |up 1.05 | up C190rf25 | NM_152482
1.03 | down 2.73 | down 2.65 | down C190rf33 | NM_033520
294 | up 3.47 |up 1.18 |up C190rf46 gM—00103987
8.01 |up 7.69 | up 1.04 | down C190rf57 | NM_024323
5.70 | down 2.82 | down 2.02 |up C19orf81 EIM—OOMQSO?
2.27 | down 2.09 | down 1.09 |up C1iD NM_006333
2.02 |up 1.56 |up 1.30 | down Clorfl12 | NM_018186
3.68 |up 2.49 | up 1.48 | down Clorf213 | NR_033690
2.26 | up 1.26 | up 1.79 | down Clorf213 | NR_033691
2.08 | down 1.53 | down 1.36 | up Clorf229 | NM_207401
3.13 | up 4.15 |up 1.33 |up Clorf51 NM_144697
1.97 |up 2.08 |up 1.05 |up Clorf63 NM_020317
1.71 |up 2.02 |up 1.18 |up Clorfo3 EIM—OOM%?S
4.00 |up 3.71 |up 1.08 | down C2lorfl5 | NR_026755
2.14 | down 1.69 | down 1.27 |up C210rf33

1.75 | up 2.07 |up 1.18 |up C2lorf63 | NM_058187
1.73 |up 2.11 |up 1.22 | up C2lorf63 | NM_058187
1.62 |up 2.13 |up 1.32 | up C2lorf63 | NM_058187
3.23 |up 3.22 |up 1.00 | down C2lorf71 | NR_024092
2.18 |up 3.85 |up 1.76 | up C21lorf81 | NR_027270
5.25 | up 5.23 | up 1.00 | down C220rf45 | NR_028484

150

www.manaraa.com



194 |up 219 | up 1.13 | up c2CcD2 NM_015500
2.61 |up 2.30 |up 1.14 | down C2CD4D I;IM—OOM%OO
453 |up 2.78 | up 1.63 | down C2orfl5 NM_144706
8.47 | up 451 |up 1.88 | down C2orf54 NM_024861
6.71 | up 5.09 |up 1.32 | down C2orf55 NM_207362
2.93 | up 3.11 | up 1.06 | up C2orf65 NM_138804
2.21 |up 1.86 | up 1.19 | down C3orfl4 NM_020685
2.22 | up 191 |up 1.16 | down C3orfl7 NM_015412
2.72 | down 2.17 | down 1.26 | up C3orf33 NM_173657
6.64 | down 7.58 | down 1.14 | down C3orf67 NM_198463
2.10 |up 1.76 | up 1.19 | down C4dorf21 AK002193
2.05 | down 1.62 | down 1.26 |up C4orf32 NM_152400
2.07 | up 1.58 |up 1.31 | down C4orf46 I;IM—00100839
57.41 | up 231'3 up 2.29 |up C4orf7 NM_152997
3.55 | up 449 | up 1.27 | up C5 NM_001735
1.71 | down 2.57 | down 1.50 | down C5AR1 NM_001736
1.66 |up 221 |up 1.33 | up C5orf25 AK299336
2.29 | down 1.33 | down 1.72 | up Chorf27 NR_026936
2.33 | up 1.93 | up 1.21 | down C50rf30 NM_033211
2.88 | up 2.80 |up 1.03 | down C5orf34 NM_198566
2.00 |up 2.05 |up 1.02 | up C5orf54 NM_022090
3.84 | up 4.02 |up 1.05 | up C5orf56 AK096941
3.39 | up 3.58 | up 1.06 | up C5orf56 AK025221
2.63 | up 2.68 |up 1.02 |up C5orf56 NR_045116
1.39 | down 2.02 | down 1.45 | down C6orf1l70 | NM_152730
8.62 | up 4.18 | up 2.06 | down C7orfl3 NR_026865
295 |up 2.47 | up 1.19 | down C7orfl13 NR_026865
2.35 |up 2.77 | up 1.18 | up C7orf46 ?M_00112736
219 |up 2.56 | up 1.17 |up C7orf46 NM_199136
1.97 |up 2.20 |up 1.12 |up C7orf46 NM_199136
8.44 | up 9.61 |up 1.14 | up C8G NM_000606
3.66 | up 4.73 | up 1.29 | up C8G NM_000606
2.09 |up 1.35 | up 1.55 | down C8orf39 NR_027259
3.18 |up 3.20 |up 1.01 |up C8orfa5 NM_173518
3.54 |up 2.73 | up 1.30 | down C8orfs51 NR_026785
1.61 |up 2.10 |up 1.30 |up C8orf80 lglM_OOlOlOQO
2.08 | up 2.68 | up 1.29 | up C9orfl74 | NM_020893
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2.16 |up 1.89 | up 1.14 | down C9orf3 NM_032823
1.65 |up 2.02 |up 1.23 | up C9orfal NM_153045
2.29 | down 4.83 | down 2.10 | down CAl12 NM_001218
1.54 | down 2.19 | down 1.42 | down CAB39 l;IM_00113084
2.05 | down 1.76 | down 1.17 | up CALCRL | NM_005795
1.38 | down 2.05 | down 1.49 | down CAP1 NM_006367
2.60 | down 3.49 | down 1.34 | down CAP2 NM_006366
542 | up 7.24 | up 1.34 |up CAPN14 EM—00114512
1.00 |up 2.28 | down 2.29 | down CAPSL NM_144647
2.21 | down 1.93 | down 1.14 | up CARDG6 NM_032587
2.97 | down 2.62 | down 1.13 |up CARDG6 NM_032587
3.29 |up 159 |up 2.07 | down CASC2 NR_026939
1.97 |up 2.08 | up 1.06 | up CASP2 NM_032982
3.66 | up 2.39 |up 1.53 | down EQTSPE NM_172097
2.12 | down 3.91 | down 1.84 | down CAV1 NM_001753
2.17 | down 3.65 | down 1.68 | down CAV1 NM_001753
1.46 | down 2.76 | down 1.89 | down CAV2 NM_001233
2.63 | down 4.34 | down 1.65 | down CAV3 NM_001234
1.10 | down 2.11 |up 2.31 |up CBFA2T3 | NM_005187
6.91 | up 9.65 | up 1.40 | up CBLN2 NM_182511
6.83 | up 490 |up 1.40 | down CBs NM_000071
2.36 | up 295 | up 1.25 | up CBX5 l;IM_00112732
2.39 |up 2.40 |up 1.00 | up CBX6 NM_014292
2.30 | up 3.30 |up 1.43 | up CBX7 NM_175709
2.33 |up 2.34 | up 1.00 | up CCDC14 | NM_022757
3.13 | up 2.32 | up 1.35 | down CCDC146| NM_020879
1.36 | down 3.11 | down 2.28 | down CCDC147 I;IM—OONOS?Z
2.36 | up 1.74 | up 1.36 | down CCDC150 glM_OOlOBOSS
2.83 | up 1.58 | up 1.79 | down CCDC24 | NM_152499
2.42 | up 2.48 | up 1.02 | up ECDC% NM_024296
2.02 |up 153 |up 1.32 | down CCDC34 | NM_030771
2.30 |up 3.05 |up 1.33 |up (B:CDCM NM_207310
2.13 | up 1.78 | up 1.20 | down CCDC93 | NM_019044
7.16 | up 5.62 | up 1.27 | down CCL20 NM_004591
152

www.manaraa.com




2.78 | down 3.31 | down 1.19 | down CCL26 NM_006072
1.65 | down 2.03 | down 1.23 | down CCNC NM_005190
2.36 | up 1.65 | up 1.43 | down CCNE2 NM_057749
271 |up 2.39 |up 1.13 | down CCNG2 NM_004354
6.26 | up 7.95 | up 1.27 | up CCNI2 ISIM_00103978
3.82 |up 2.53 |up 1.51 | down CCNJL NM_024565
1.86 | down 2.09 | down 1.12 | down CCNK EM—00109940
3.87 |up 3.05 |up 1.27 | down CCNO NM_021147
1.21 | down 2.00 | down 1.65 | down CCNYL1 | NM_152523
3.62 | down 2.04 | down 1.77 | up CCRL1 NM_178445
3.02 | down 2.63 | down 1.15 |up CD209 NM_021155
4.25 | down 3.24 | down 1.31 |up CD209 I;IM—00114489
12.26 | down 1.93 | down 6.36 | up CD36 I;IM—00100154
2.01 |up 2.38 | up 1.18 | up CD40 NM_001250
2.27 | down 1.89 | down 1.20 |up CD55 NM_000574
1.30 | down 2.00 | down 1.54 | down CcDe68 NM_001251
6.64 | up 6.24 | up 1.06 | down CcD8B NM_004931
6.47 | up 5.65 | up 1.15 | down CD8B NM_004931
5.72 | up 480 |up 1.19 | down CD8B NM_172102
2.61 | down 3.74 | down 1.43 | down CDA NM_001785
2.02 |up 1.44 | up 1.40 | down CDC25A | NM_001789
2.05 |up 1.69 |up 1.21 | down CDC25C | NM_001790
3.73 | up 2.94 | up 1.27 | down SDC42EP NM_012121
2.25 | up 2.18 | up 1.03 | down CDC7 NM_003503
2.64 | up 2.06 | up 1.28 | down CDCA7 NM_031942
2.20 |up 1.25 | down 2.75 | down CDCP1 NM_178181
3.45 | down 5.57 | down 1.62 | down CDH15 NM_004933
2.84 | down 1.96 | down 1.45 | up CDHR1 NM_033100
411 |up 2.17 | up 1.90 | down CDK1 gM—00117040
3.66 |up 212 |up 1.73 | down CDK18 NM_212503
2.17 |up 1.95 |up 1.11 | down CDK20 EM—OOlOSQSO
2.01 | down 3.03 | down 1.51 | down CDK®6 NM_001259
31.15 | up 24.37 | up 1.28 | down CDKN2A | NM_000077
12.93 | up 13.10 | up 1.01 |up CDKNZ2A | NM_058197
5.12 | up 4.27 | up 1.20 | down CDKN2B- | NR_003529
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AS

451 |up 441 | up 1.02 | down ESKNZB_ NR_003529
341 | up 511 | up 1.50 |up CDKN2C | NM_078626
291 |up 4.19 |up 1.44 | up CDON NM_016952
15.88 | down 25.99 | down 1.64 | down CDSN NM_001264
499 |up 3.44 | up 1.45 | down fEACAM NM_001712
1.57 | down 2.19 | down 1.39 | down CEBPE NM_001805
519 | up 5.12 | up 1.01 | down CECRY NR_015352
4.60 | up 11.39 | up 247 | up CELF4 NM_020180
2.65 |up 3.52 |up 1.33 | up CELF4 NM_020180
2.60 |up 1.56 |up 1.67 | down CELSR2 | NM_001408
3.29 | up 3.69 | up 1.12 | up CELSR3 NM_001407
2.64 | up 1.84 |up 1.44 | down CENPF NM_016343
2.20 | up 141 |up 1.56 | down CENPF NM_016343
2.68 | up 1.78 |up 1.50 | down CENPH NM_022909
2.52 |up 2.36 | up 1.07 | down CENPJ NM_018451
297 | up 2.32 | up 1.28 | down CENPK NM_022145
2.36 | up 2.47 | up 1.05 | up CENPM gM—OOlOOZW
1.76 |up 243 | up 1.38 | up CENPM NM_024053
221 |up 1.71 |up 1.29 | down CENPO EM—OOHQQSO
2.15 | down 2.13 | down 1.01 |up CEP112 NM_145036
2.31 |up 1.85 |up 1.25 | down CEP152 NM_014985
1.82 |up 2.18 |up 1.19 |up CEP68 BX648774
2.37 |up 3.98 |up 1.68 | up CGNL1 NM_032866
198 |up 341 | up 1.73 | up CHADL NM_138481
2.28 | up 2.03 |up 1.12 | down CHAF1A | NM_005483
2.11 |up 2.26 | up 1.07 | up CHAF1A | NM_005483
2.34 | up 2.62 | up 1.12 | up CHAF1B | NM_005441
8.45 | up 9.20 | up 1.09 |up CHDH NM_018397
2.60 | up 290 |up 1.11 |up CHDH NM_018397
2.06 | down 1.97 | down 1.05 | up CHPF
3.14 | up 3.50 |up 1.11 | up CHPT1 NM_020244
3.07 |up 2.68 | up 1.15 | down ?:RFAM NM_139320
2.01 |up 1.79 |up 1.13 | down CHRNA6 | NM_004198
1.33 | down 2.08 | down 1.56 | down CHRNB1 | NM_000747
5.70 | down 1.65 | down 3.44 | up CIDEA NM_001279
2.44 | up 2.01 |up 1.22 | down CIDEB NM_014430
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2.29 | up 2.14 | up 1.07 | down CIRBP NR_023312
2.80 |up 2.62 | up 1.07 | down CIT NM_007174
1.57 | down 4.26 | down 2.71 | down CLCA2 NM_006536
2.05 | down 3.25 | down 1.59 | down CLCF1 NM_013246
4.32 | up 3.27 |up 1.32 | down CLDN1 NM_021101
70.03 | up 38.41 | up 1.82 | down CLDN10 | NM_182848
9.51 |up 9.57 |up 1.01 | up CLDN10
1.36 | up 1.68 | down 2.28 | down CLDN12 | NM_012129
12.76 | up 30.52 | up 2.39 |up CLDN3 NM_001306
558 | up 2.64 | up 2.11 | down CLDN7 NM_001307
2.37 |up 2.04 | up 1.16 | down CLDN7 NM_001307
2.65 | down 1.68 |up 4.46 |up CLEC3B | NM_003278
4.44 | down 2.10 | down 211 |up CLEC4G | NM_198492
11.46 | up 8.77 |up 1.31 | down CLGN NM_004362
1.40 | down 2.15 | down 1.53 | down CLIC4 NM_013943
1.77 | down 2.19 | down 1.23 | down CLIP4 NM_024692
1.89 | down 2.55 | down 1.35 | down CLIP4 NM_024692
1.62 |up 2.06 | up 1.27 | up CLK4 NM_020666
2.29 | up 251 |up 1.09 |up CLMN NM_024734
2.01 | down 2.45 | down 1.22 | down CLMP NM_024769
2.35 |up 1.94 | up 1.22 | down CLTC-IT1 ;(M—OOSMBM
1.97 | down 2.15 | down 1.10 | down CLTCL1 | NM_007098
2.09 |up 150 |up 1.40 | down CNOT4 BC035590
1.86 | down 2.07 | down 1.12 | down CNST SM—00113945
2.34 | up 2.31 |up 1.01 | down CNTLN NM_017738
2.45 | down 1.84 | down 1.33 | up CNTNAP | NM_00120138
3B 0
2.58 | down 1.83 | down 1.41 | up ;:BN TNAP AK054645
2.58 |up 2.53 |up 1.02 | down CNTRL AK097636
22.02 | up 491 |up 4.48 | down COL22A1
12.09 | up 3.97 | up 3.04 | down COL22A1 | NM_152888
3.05 |up 5.34 | up 1.75 | up COL4A4 | NM_000092
12.35 | down 12.16 | down 1.02 | up COL4A6 | NM_033641
470 |up 5.16 | up 1.10 |up COL9A2 | NM_001852
2.37 | down 1.77 | down 1.34 |up COPZz2 NM_016429
2.93 | up 2.03 | up 1.44 | down CcOoQ4 AK301333
2.13 |up 1.90 |up 1.12 | down COX19 I;IM—00103161
2.49 | down 1.98 | down 1.26 | up COX7A1 | NM_001864
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190 |up 3.92 | up 2.07 |up CPEB1 NM_030594
3.05 |up 11.32 | up 3.72 | up CR2 gIM—OOlOOGGS
1.73 |up 2.22 | up 1.29 | up CREB3L4 | NM_130898
1.73 | down 2.76 | down 1.60 | down CREB5 NM_182898
5.66 | down 4.85 | down 1.17 | up CREG2 NM_153836
1.73 |up 2.72 | up 1.57 |up CRIP3 NM_206922
2.34 | up 2.23 | up 1.05 | down CRIPAK | NM_175918
153 |up 2.08 | up 1.36 | up CRNDE NR_034105
151 |up 2.48 | up 1.64 | up CRNDE NR_034105
2.14 | up 1.87 |up 1.15 | down CRYGS NM_017541
CSGALN | NM_00113051
2.06 | down 1.78 | down 1.16 | up ACT1 8
1.82 |up 2.22 | up 1.22 | up CTRC NM_007272
1.25 | down 2.08 | down 1.67 | down CTSsL1 NM_001912
1.34 | down 2.25 | down 1.68 | down CTSL1P8 | NR_033405
1.61 | down 2.71 | down 1.69 | down CTTN ISIM—00118474
1.82 |up 2.40 |up 1.32 | up CuUL3 NM_003590
2.37 |up 2.60 | up 1.10 | up CuUL9 NM_015089
2.70 |up 3.04 |up 1.13 | up CX3CL1 | NM_002996
1.22 |up 2.46 | up 2.02 |up CX3CR1 | NM_001337
3.17 |up 259 |up 1.22 | down CXADR NM_001338
6.05 | up 4.05 | up 1.49 | down CXCL10 | NM_001565
5.04 | up 3.67 | up 1.37 | down CXCL10 | NM_001565
4.45 | down 1.75 | down 254 |up CXCL12 EM—OOlOSSSS
6.05 | down 5.02 | down 1.20 | up CXCL14 | NM_004887
2.74 | down 2.32 | down 1.18 | up CXorf48 gM—OOlOSNO
4.09 |up 4.00 |up 1.02 | down CXXC4 NM_025212
3.03 |up 2.35 | up 1.29 | down CYB5R2 | NM_016229
2.40 | down 1.22 | down 1.97 | up CYBRD1 | NM_024843
10.95 | up 3.10 |up 3.54 | down CYP24A1 | NM_000782
7.59 |up 2.48 | up 3.07 | down CYP24A1 | NM_000782
3.34 | up 481 | up 1.44 | up CYP27A1 | NM_000784
2.36 | up 195 |up 1.21 | down CYP2D6 | NM_000106
451 |up 5.16 | up 1.15 | up CYP2E1 NM_000773
496 |up 3.00 |up 1.65 | down CYP2J2 NM_000775
12.13 | up 11.76 | up 1.03 | down CYP4X1 | NM_178033
9.19 | up 6.60 | up 1.39 | down CYP4Z1 NM_178134
7.53 | up 6.17 | up 1.22 | down CYP4z1 NM_178134
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581 | up 5.34 | up 1.09 | down CYP4Z1 NM_178134
1.63 |up 2.06 | up 1.26 | up D2HGDH | NM_152783
1.99 | down 3.30 | down 1.66 | down DAAM1 NM_014992
1.87 | down 2.20 | down 1.18 | down DAAM2 BC078153
3.42 | up 1.98 |up 1.73 | down DAGLA NM_006133
1.88 |up 219 | up 1.17 |up DBP NM_001352
1.58 | down 2.07 | down 1.31 | down DCBLD1 | NM_173674
1.84 | down 2.03 | down 1.10 | down SCUNlD NM_173475
1.97 | down 2.77 | down 1.41 | down ECUNlD NM_032299
1.69 |up 2.17 |up 1.28 | up DDB2 NM_000107
3.19 | up 201 |up 1.59 | down DDX11 NM_152438
2.69 |up 2.20 |up 1.22 | down DDX11 NM_030653
255 | up 2.18 | up 1.17 | down DDX11 NM_030653
1.68 |up 2.18 | up 1.30 |up DDX17 NM_006386
2.48 | up 2.56 | up 1.03 | up DDX26B | NM_182540
2.15 | up 2.39 | up 1.11 |up DDX26B | NM_182540
313'3 up 8.01 |up 14.15 | down DDX3Y EM—OOMZZGG
3.74 | up 1.66 |up 2.25 | down DDX3Y NM_004660
2.02 | up 141 |up 1.43 | down DEM1 NM_022774
1.44 |up 2.18 |up 151 |up BENNDZ NM_024901
2.12 | up 155 |up 1.37 | down DENR NM_003677
3.40 |up 462 | up 1.36 | up DERL3 NM_198440
1.71 | down 2.72 | down 1.59 | down DFNA5 NM_004403
2.70 |up 2.78 | up 1.03 | up DHFR NM_000791
1.72 |up 2.49 | up 1.44 | up DHRS3 NM_004753
2.14 | up 1.10 |up 1.94 | down DHX34 NM_014681
2.03 |up 2.13 |up 1.05 | up DIDO1 NM_080797
5.70 | down 2.47 | down 2.31 |up DIRAS1 NM_145173
DKFZp54
2.03 |up 2.01 |up 1.01 | down 2G183 AL359570
DKFZP58
4.17 | down 2.98 | down 1.40 | up 6K1520 AL050153
DKFZp77
2.76 | down 2.63 | down 1.05 | up OMO0B52 NR_027134
2.08 |up 1.87 | up 1.11 | down DLG3 NM_021120
2.18 | down 4.17 | down 1.91 | down DLX1 NM_178120
2.10 | down 5.02 | down 2.39 | down DLX2 NM_004405
3.74 | up 3.02 | up 1.24 | down DMD NM_004010
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291 |up 1.97 |up 1.47 | down DMD NM_004021
3.65 | down 4.10 | down 1.12 | down DMKN NM_033317
3.89 | down 4.05 | down 1.04 | down DMKN SM—OOlOSE’Sl
21.02 | up 23.04 | up 1.10 | up DMRTA2 | NM_032110
145 |up 2.04 | up 1.41 | up DNHD1 NM_144666
1.22 |up 3.48 | up 2.85 | up gNMlM NR_003260
1.17 |up 3.77 |up 3.22 |up ENM1P4 NR_003260
1.14 | up 246 |up 216 |up 6DNM1P4 NR_003260
2.08 |up 1.77 |up 1.18 | down DNMT1 EM—OOHSOSZ
3.64 | up 4.17 | up 1.15 | up DOC2B NM_003585
2.34 | up 2.78 | up 1.19 |up DOC2B NM_003585
1.31 | down 2.29 | down 1.74 | down DOCK5 NM_024940
2.24 | up 1.77 |up 1.26 | down DOTL1L NM_032482
1.06 | down 2.53 |up 2.68 | up DPT NM_001937
18.78 | down 9.20 | down 2.04 |up DSC1 NM_004948
5.11 |up 6.64 | up 1.30 | up DSCR6 NM_018962
3.47 | down 10.15 | down 2.93 | down DSG1 NM_001942
2.32 | up 2.19 |up 1.06 | down DTL NM_016448
2.72 | up 2.06 | up 1.32 | down DTX2 ?M_00110259
2.69 |up 1.97 |up 1.36 | down DTX2 NM_020892
2.62 | up 1.89 |up 1.38 | down DTX2 NM_020892
2.30 |up 1.79 |up 1.28 | down DTX2 NM_020892
4.66 |up 4.03 |up 1.16 | down DYDC2 NM_032372
1.38 | down 2.18 | down 1.57 | down DYNLT3 | NM_006520
2.16 | down 1.94 | down 1.11 |up DYRKA4 NM_003845
3.64 |up 2.46 | up 1.48 | down DZANK1 I;IM—00109940
2.13 | up 2.35 | up 1.11 |up E2F2 NM_004091
3.40 |up 2.29 |up 1.49 | down E2F7 NM_203394
2.66 | up 2.05 | up 1.29 | down E2F7 NM_203394
2.46 | up 2.19 |up 1.13 | down E2F8 NM_024680
2.54 | up 2.30 |up 1.10 | down EBF4 ?M_OOlllOSl
2.90 |up 2.71 |up 1.07 | down ECE1l ?M—00111334
1.51 | down 2.07 | down 1.38 | down ECHDC1 | NM_018479
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1.75 |up 2.56 | up 1.46 | up ECHDC2 | NM_018281
2.14 | down 1.30 | down 1.65 | up EDA ISIM_00100561
2.10 |up 1.36 | up 1.54 | down [E)DARAD NM_080738
1.59 | down 2.80 | down 1.76 | down EFNB3 NM_001406
2.07 | down 1.40 | down 1.47 | up EGFL7 NM_201446
435 |up 422 | up 1.03 | down EGOT NR_004428
20.29 | up 495 | up 4.10 | down EIF1AY NM_004681
2.46 | up 1.93 | up 1.28 | down EIF3D
4.95 | down 1.20 | down 412 |up EIF4G3
2.01 | down 2.63 | down 1.31 | down EML1 ?M_OOlOOS?O
2.05 |up 1.98 |up 1.04 | down EMP2 NM_001424
2.14 | up 1.32 | up 1.62 | down ENO1 NM_001428
420 |up 497 |up 1.18 | up ENPP5 NM_021572
153 |up 2.02 |up 1.32 | up iPB41L4 NM_022140
2.49 | up 1.98 |up 1.26 | down EPB41L5 | NM_020909
434 | up 6.20 | up 1.43 | up EPHA10 SM—00109943
2.62 | up 439 |up 1.68 | up EPHX2 NM_001979
3.11 |up 241 | up 1.29 | down EPHXS3 NM_024794
2.73 | up 2.34 | up 1.16 | down fPMZAIP NM_014805
1.61 | down 2.00 | down 1.25 | down EPT1 NM_033505
1.65 | down 2.11 | down 1.28 | down ERBB2 AB025286
2.92 |up 3.14 | up 1.08 | up ERO1LB | NM_019891
2.15 |up 2.70 |up 1.26 | up ERVKl?’_ NR_040023
2.30 |up 1.76 |up 1.31 | down ESPL1 NM_012291
295 |up 2.82 | up 1.05 | down ESPN NM_031475
3.04 |up 3.84 | up 1.26 | up ESR1 NM_000125
1.60 | down 2.52 | down 1.58 | down ETNK1 TM—00103948
3.61 |up 1.36 | down 4.89 | down ETV4 EM—001O7967
2.23 | up 2.29 |up 1.03 | up ETV6 NM_001987
452 | up 9.08 | up 2.01 |up EXOC3L4 ZIM—001O7759
1.39 | down 2.92 | down 2.09 | down EXOC6B | NM_015189
2.29 |up 2.04 | up 1.12 | down EXOC7 AK022397
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2.39 | up 4.60 | up 1.92 |up EYA2 NM_005244
1.75 |up 3.09 |up 1.77 | up EZH1 NM_001991
2.03 | up 2.27 | up 1.11 |up EZH2 NM_004456
7.38 | down 10.67 | down 1.45 | down F2RL1 NM_005242
1.01 | down 3.02 | down 3.00 | down F3 NM_001993
295 | up 3.69 | up 1.25 | up FAAH2 NM_174912
46.59 | down 3.98 | down 11.70 | up FABP4 NM_001442
2.88 |up 3.73 |up 1.29 |up FADS2 NM_004265
2.48 | up 255 |up 1.03 |up EAMl%C NR_026810
2.15 |up 1.57 |up 1.37 | down II:,:\M108 AK090438
1.96 | down 2.67 | down 1.36 | down FAM110C SM—00107771
2.02 | down 2.54 | down 1.26 | down FAM110C SM—00107771
2.42 | up 2.81 |up 1.16 | up FAM111B | NM_198947
1.70 |up 2.48 | up 1.46 | up ;AMH? NM_030802
2.05 | down 2.49 | down 1.21 | down ;AMIZG NM_032581
2.22 | down 2.53 | down 1.14 | down ;AMIZG NM_032581
3.04 | down 3.53 | down 1.16 | down ZAMlZG
1.76 | up 256 |up 1.45 |up ;AMMQ NM_015398
6.16 | up 6.15 | up 1.00 | down FAM150B glM_OOlOOZQl
5.89 |up 6.16 | up 1.05 |up FAM150B glM_OOlOOZQl
2.86 |up 1.72 | up 1.66 | down ;AMlGl NM_032180
259 |up 158 | up 1.64 | down ;AMlGl NM_032180
210 |up 2.67 |up 1.27 |up ;AM164 NM_016010
1.72 | up 3.23 |up 1.87 |up ;AM164 NM_016010
205 | up 276 | up 135 |up FAM171 | NM_00101092
Al 4
1.03 | down 3.31 | down 3.21 | down FAM176 | NM_00113503
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A 2
3.43 |up 4.26 | up 1.24 | up ;’;Mmg NM_004816
3.04 | up 751 | up 247 | up ;’;Mlgg NM_004816
2.96 | up 156 |up 1.89 | down FAM24B | NM_152644
3.19 | up 254 | up 1.26 | down FAM27E3 ;(M—00172046
18.03 | up 17.87 | up 1.01 | down FAM3B NM_058186
2.72 | up 2.18 | up 1.24 | down FAM65C | NM_080829
4.65 |up 3.75 | up 1.24 | down FAM81A | NM_152450
1.44 | down 5.15 | down 3.57 | down FAM83A | NM_207006
1.47 | down 4.38 | down 2.97 | down FAM83A | NM_032899
1.07 |up 2.10 | down 2.23 | down FAM83B l;lM_OOlOlOS?
3.27 | down 3.27 | down 1.00 | down FAM89A | NM_198552
1.43 | down 2.48 | down 1.73 | down EAM91A NM_144963
2.35 |up 1.93 | up 1.22 | down FANCA gM_OOlOlSll
2.09 |up 164 |up 1.28 | down FANCB ’;M—OOlOlSll
243 | up 2.79 | up 1.15 | up FANCC NM_000136
2.32 | up 1.71 |up 1.36 | down FANCD2 gM_OOlOlSll
2.18 | up 1.73 |up 1.26 | down FANCG NM_004629
245 | up 2.36 | up 1.04 | down FANCL NM_018062
241 | up 219 |up 1.10 | down FANCL EIM—OOMMGS
2.28 | up 1.65 | up 1.38 | down FAR1 NM_032228
211 | up 2.04 | up 1.03 | down FAT2 NM_001447
1.65 | up 2.10 |up 1.27 |up FAT3 TM—OMOOS?S
2.09 | up 2.21 | up 1.05 |up FBF1 l;IM_00108054
1.73 | down 2.54 | down 1.47 | down FBLIM1 | NM_017556
1.87 | down 2.88 | down 1.54 | down FBLIM1 EM—00102421
1.35 | down 2.00 | down 1.48 | down FBXO3 NM_033406
3.57 |up 3.91 |up 1.10 |up FBX0O43 ISIM_00102986
2.67 | up 3.83 | up 1.44 | up FCGBP NM_003890
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2.24 | down 3.38 | down 1.51 | down FERMT2 SM—OOHSE’OO
2.53 | down 2.39 | down 1.06 | up FERMT2 SIM—00113499
1.83 | down 2.29 | down 1.25 | down FEZ1 NM_005103
3.38 | down 3.08 | down 1.10 | up FFAR3 NM_005304
4.47 | up 3.95 |up 1.13 | down FHAD1 NM_052929
1.73 |up 2.38 | up 1.38 | up FICD NM_007076
2.39 |up 191 |up 1.25 | down FIGNL1 EM—00104276
2.77 | up 2.96 |up 1.07 | up FLJ11710| AK021772
6.62 | down 13.13 | down 1.98 | down FLJ13744 | AK023806
2.17 |up 1.81 |up 1.20 | down FLJ14186 | NR_037596
2.03 | up 2.07 | up 1.02 |up FLJ14186 | NR_037596
2.33 | down 2.21 | down 1.05 |up FLJ16779 | NR_024389
4.04 | down 6.01 | down 1.49 | down FLJ22447 | NR_039985
2.20 | up 2.07 | up 1.06 | down FLJ25694 | AK127969
1.75 | down 2.45 | down 1.40 | down FLJ30838 | NR_033873
2.73 | down 2.21 | down 1.24 | up FLJ31713 | AK056275
5.02 | up 1.72 |up 2.91 | down FLJ35024 | NR_015375
4.49 | up 1.83 |up 2.45 | down FLJ35024 | NR_015375
4.15 | up 3.75 | up 1.11 | down FLJ35024 | BC090887
2.62 | up 1.44 |up 1.82 | down FLJ35024 | NR_015375
5.96 | up 4.30 |up 1.39 | down FLJ37638 | AK127565
5.32 | up 3.20 | up 1.66 | down FLJ37638 | AK094957
498 | up 442 | up 1.13 | down FLJ37638 | AK127565
2.50 | down 3.95 | down 1.58 | down FLJ37786 | XR_108343
2.14 | up 3.13 | up 1.47 | up FLJ38109 | AK095428
2.63 | up 3.40 | up 1.29 | up FLJ38717 | XR_108650
198 |up 2.40 | up 1.21 |up FLJ39653 | BC132927
421 |up 3.69 |up 1.14 | down FLJ40852 | NR_015392
4.98 | down 4.24 | down 1.17 | up FLJ41200 | NR_033863
2.00 |up 2.03 |up 1.02 | up FLJ42289 | NR_028139
2.83 | down 2.69 | down 1.05 | up FLJ45248 | AK127183
3.03 | down 2.71 | down 1.12 | up FLJ45248 | AK127183
2.37 | up 2.06 | up 1.15 | down FLJ45340 | NR_024368
10.67 | up 5.96 | up 1.79 | down FLJ45482 | AK127393
7.01 | up 498 | up 1.41 | down FLJ45482 | AK127393
1.51 | down 2.12 | down 1.41 | down FLJ46906 | NR_033896
2.03 |up 1.82 | up 1.12 | down FLNA AK125630
1.64 | down 3.03 | down 1.85 | down FLRT2 NM_013231
1.93 | down 5.93 | down 3.07 | down FLRT3 NM_198391
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2.23 | up 2.26 | up 1.02 |up FMNL3 NM_175736
5.65 | down 2.84 | down 1.99 |up FNDC1 NM_032532
5.27 | down 3.43 | down 1.54 |up FONG NR_034096
1.18 | down 3.21 | down 2.72 | down FOSL1 NM_005438
7.80 |up 5.61 |up 1.39 | down FOXA1 NM_004496
6.68 | up 7.62 | up 1.14 | up FOXD3 NM_012183
3.17 |up 2.54 | up 1.25 | down FOXD4 NM_207305
1.60 | down 2.22 | down 1.39 | down FOXF2 NM_001452
1.65 | down 2.31 | down 1.40 | down FOXP1 glM_OOlZMSO
2.17 | up 1.64 | up 1.32 | down FOXP4 gM—OOlOlMZ
4.27 |up 3.60 |up 1.19 | down ZOXRED NM_024955
2.57 |up 2.40 |up 1.07 | down ZOXRED NM_024955
2.14 | up 1.75 |up 1.22 | down ERAlOAC NM_145246
2.85 |up 3.14 | up 1.10 | up FRMD4A | AK001072
2.44 | up 1.99 |up 1.23 | down FRMD4A | NM_018027
1.22 | down 2.23 | down 1.83 | down FSDI1L NM_031919
1.89 | up 1.95 | down 3.68 | down FST NM_013409
2.28 | down 2.85 | down 1.25 | down FSTL3 NM_005860
3.35 |up 2.83 |up 1.18 | down FXYD3 SM—OOHSGOO
2.19 |up 2.63 | up 1.20 | up FXYD6 NM_022003
146 |up 2.38 | up 1.63 | up FzD8 NM_031866
43.03 | up 22.78 | up 1.89 | down GABRP NM_014211
10.88 | up 8.27 |up 1.32 | down GAD1 NM_000817
4.35 | down 6.06 | down 1.39 | down GAL NM_015973
2.04 | down 1.69 | down 1.21 |up GALNT1 | NM_020474
2.45 | down 2.89 | down 1.18 | down GALNT6 | NM_007210
5.21 | down 3.94 | down 1.32 | up SALNTL NM_054110
3.82 | down 4.09 | down 1.07 | down GAST NM_000805
2.36 | up 3.49 | up 1.48 | up GATM NM_001482
2.42 | up 2.72 | up 1.13 | up GBP4 NM_052941
3.98 |up 4.76 | up 1.20 | up GCET2 SM—OOHQOZS
2.40 |up 2.72 | up 1.13 | up GCET2 SM—OOHQOZS
2.10 |up 2.49 | up 1.18 | up GCHFR NM_005258
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201 |up 2.17 | up 1.08 | up GGA2 NM_015044

2.06 | up 1.63 |up 1.27 | down GGT7 NM_178026
2.32 | up 2.24 | up 1.04 | down GHRLOS | NR_004431
2.22 | up 1.72 |up 1.29 | down GINS1 NM_021067
2.60 | up 2.29 | up 1.14 | down GINS4 NM_032336
2.26 | down 2.74 | down 1.21 | down GJAlL NM_000165
1.59 | down 1.32 | up 211 |up GJA4 NM_002060
1.91 | down 4.10 | down 2.14 | down GJB2 NM_004004
5.67 | up 1.75 |up 3.24 | down GJB4 NM_153212
7.49 | down 13.62 | down 1.82 | down GJB6 NM_006783
1.73 |up 2.20 |up 1.28 | up GKAP1 NM_025211
3.39 | up 3.77 | up 1.11 |up GLB1L2 NM_138342
10.43 | up 10.96 | up 1.05 | up GLS2 NM_013267
2.14 | down 1.56 | down 1.37 |up GNG11 NM_004126
3.48 | down 4.59 | down 1.32 | down GNGT1 NM_021955
2.04 |up 1.83 | up 1.11 | down GNRH1 NM_000825
194 | up 240 |up 1.24 | up S;)LGAZ NR_024261
2.41 | down 1.38 | down 1.74 | up S%LG'% XR_110303
5.41 | down 10.62 | down 1.96 | down (BEOLGA7 I;IM—00101091
2.17 |up 2.13 |up 1.02 | down iOLGAS NR_027409
6.39 | up 6.93 | up 1.08 | up GOLT1A | NM_198447
3.05 |up 2.85 |up 1.07 | down GPC2 NM_152742
1.30 | down 2.10 | down 1.61 | down GPM6B 2|M_00100199
298 |up 2.17 | up 1.38 | down GPR126 NM_020455
2.11 |up 152 |up 1.39 | down GPR137 NM_020155
2.80 |up 2.76 | up 1.01 | down GPR137C l;IM_00109965
8.92 | down 451 | down 1.98 |up GPR158 NM_020752
2.84 | up 470 | up 1.66 | up GPR64 gIM_00107985
2.45 | up 5.38 | up 2.20 |up GPT NM_005309
1.65 | down 2.49 | down 1.51 | down GPX8 $ M_00100839
2.02 | up 2.09 | up 1.03 | up GRAMD4 | NM_015124
7.88 | up 13.33 | up 1.69 | up GRIN2C | NM_000835
1.97 |up 2.24 | up 1.14 | up GRIN2C NM_000835
1.34 | down 2.40 | down 1.78 | down GRIN3B | NM_138690
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3.18 | up 1.39 |up 2.29 | down GRMS8 NM_000845
2.08 | down 5.36 | down 2.58 | down GSDMC NM_031415
2.15 | down 1.65 | down 1.30 | up SUCYZG NR_028134
2.26 | up 2.35 | up 1.04 |up GUSBP1 | NR_027028
2.03 |up 2.14 | up 1.06 | up GUSBP1 | NR_027028
1.92 |up 2.03 |up 1.06 | up GUSBP11| NR_024448
3.73 | up 2.66 | up 1.40 | down GUSBP3 | AK124130
2.48 | down 1.80 | down 1.38 | up H2AFJ NM_177925
2.17 | up 1.63 | up 1.33 | down H2AFV NM_138635
2.00 | up 2.13 | up 1.07 | up H6PD NM_004285
154 |up 2.87 | up 1.86 | up HAAO NM_012205
3.12 | up 2.19 |up 1.42 | down HAUS3 NM_024511
2.39 |up 2.39 |up 1.00 | down HAUSS5 NM_015302
2.37 |up 1.31 |up 1.81 | down HCFC1 NM_005334
1.24 | down 2.04 | down 1.65 | down HCG18 NR_024052
2.45 | up 1.70 |up 1.44 | down HCG27 NR_026791
295 | up 2.29 | up 1.29 | down HCN3 NM_020897
2.06 | up 150 |up 1.37 | down HDAC10 | NM_032019
1.49 | down 2.00 | down 1.35 | down }:EATRS BC062720
2.00 | down 2.31 | down 1.15 | down :EATR? ISIM_00109928
2.08 | up 196 |up 1.06 | down HELLS NM_018063
1.89 |up 2.05 | up 1.08 | up HELLS NM_018063
1.78 |up 2.06 | up 1.16 | up HENMT1 | NM_144584
2.54 | up 2.62 | up 1.03 | up HESX1 NM_003865
1.88 | down 2.34 | down 1.25 | down HIF1A NM_181054
1.95 | down 2.17 | down 1.11 | down HIF1A NM_181054
HIST2H2 | NM_00104087
2.89 | down 2.19 | down 1.32 |up AAL 4
2.06 | up 1.72 |up 1.20 | down HIVEP1 NM_002114
3.74 | up 255 | up 1.47 | down HIVEP3 NM_024503
2.71 | up 1.85 |up 1.46 | down HIVEP3 NR_038260
5.81 | up 9.96 | up 1.71 |up HLF NM_002126
2.23 | up 2.39 |up 1.07 | up HLTF NM_003071
1.37 | down 4.13 | down 3.01 | down HMGA2 NM_003484
1.96 |up 2.11 |up 1.08 | up HMGB2 NM_002129
2.10 | up 251 |up 1.19 |up HMGN5 NM_030763
1.91 | down 2.48 | down 1.30 | down HMOX1 NM_002133
3.11 |up 294 | up 1.06 | down HMP19 AK098398
4.11 | up 5.71 | up 1.39 | up HMSD NM_00112336
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155 |up 2.04 | up 1.32 | up HNRNPU NR_026778
-AS1
3.15 | down 3.66 | down 1.16 | down HOMER2 | NM_199330
1.25 | down 2.06 | down 1.65 | down HOMERS3 QIM—00114572
1.29 | down 2.16 | down 1.68 | down HOMER3 | NM_004838
1.33 | down 2.46 | down 1.84 | down HOMERS3 ZIM—00114572
2.43 | up 1.61 |up 1.51 | down HOOK2 NM_013312
1.39 |up 2.31 |up 1.66 | up HOXAG6 NM_024014
1.32 | down 5.67 | up 7.46 | up HOXA7 NM_006896
23.59 | up 49.45 | up 2.10 |up HOXB13 | NM_006361
2.30 | down 1.67 | down 1.38 |up HOXB2 NM_002145
4.24 | down 4.94 | down 1.17 | down HOXC13 | NM_017410
3.14 | up 4.62 | up 1.47 | up HOXC6 NM_153693
3.03 | down 2.07 | down 1.46 | up HOXD8 NM_019558
1.66 |up 2.06 | up 1.25 | up HP1BP3 NM_016287
241 |up 2.81 |up 1.17 | up HPCA NM_002143
1.37 | down 2.08 | down 1.51 | down HPSE NM_006665
1.30 | down 3.20 | down 2.45 | down HS1BP3 BC038847
299 | up 1.99 |up 1.51 | down HS3ST1 NM_005114
6.83 | up 15.30 | up 2.24 | up HS3ST4 NM_006040
2.75 |up 2.26 | up 1.21 | down HSD17B7 | AK022929
2.90 | down 3.91 | down 1.35 | down HSPA12A | NM_025015
18.11 | down 11.25 | down 1.61 |up HSPB3 NM_006308
277 | up 1.64 | up 1.69 | down HSPG2 NM_005529
2.88 | down 2.99 | down 1.04 | down HTR7 NM_019859
2.12 | down 2.00 | down 1.06 | up HTR7P1 | NR_002774
1.80 |up 2.02 | up 1.12 | up HVCN1 ?M_00104010
1.62 |up 2.10 | up 1.29 |up HVCN1 I;IM—00104010
1.76 |up 2.70 |up 1.53 | up ICAL NM_004968
1.65 |up 251 |up 1.53 | up ICAL NM_004968
4.09 | up 4.04 | up 1.01 | down ICAM4 NM_022377
3.21 |up 3.10 |up 1.04 | down ICOSLG
1.80 |up 2.04 | up 1.13 | up IFT122 NM_018262
2.24 | down 3.86 | down 1.72 | down IGF2BP2 | NM_006548
4.43 | down 7.80 | down 1.76 | down IGF2BP2 | NM_006548
3.43 | down 3.64 | down 1.06 | down IGFBP6 NM_002178
1.96 |up 2.06 | up 1.05 | up IGFBPL1 | NM_00100756
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6.39 | down 8.70 | down 1.36 | down IGFL2 gM_00100291
2.13 | up 191 |up 1.11 | down IGLL1 NM_020070
3.26 | up 2.87 | up 1.13 | down IGSF9 NM_020789
254 | up 2.10 | up 1.21 | down IKBKE NM_014002
3.56 | up 2.81 | up 1.27 | down IKZF3 NM_012481
1.40 |up 3.79 | down 5.33 | down IL11 NM_000641
1.77 |up 2.25 |up 1.27 | up IL11RA NM_147162
9.01 |up 8.70 | up 1.04 | down IL17RB NM_018725
2.08 | up 2.53 | down 5.25 | down IL1A NM_000575
1.69 | down 2.48 | down 1.47 | down ILIRAP NM_134470
1.57 | down 5.16 | down 3.29 | down IL20 NM_018724
3.82 |up 3.44 | up 1.11 | down IL23A NM_016584
1.31 | down 8.06 | down 6.17 | down IL24 gM—00118515
3.33 | up 3.30 |up 1.01 | down IL27RA NM_004843
3.67 | up 2.34 | up 1.57 | down IL2RG NM_000206
2.02 |up 2.34 | up 1.16 | up IL2RG NM_000206
154 |up 2.18 |up 1.41 | up IL34 NM_152456
2.56 | up 2.60 | up 1.01 |up IL411 NM_172374
201 |up 2.13 | up 1.06 | up ILDR1 NM_175924
2.70 | down 3.59 | down 1.33 | down INHBB NM_002193
3.04 | up 3.50 |up 1.15 |up INPP1 NM_002194
2.34 | up 2.13 |up 1.10 | down INPP5F NM_014937
1.86 |up 2.11 |up 1.13 | up INPP5J I;IM—OONOZSB
294 | up 1.25 |up 2.34 | down INTS4 NM_033547
1.43 | up 1.47 | down 2.10 | down INTS6 NM_012141
2.42 | down 3.88 | down 1.60 | down IRS1 NM_005544
2.65 | down 3.71 | down 1.40 | down IRS1 NM_005544
1.94 |up 2.12 |up 1.10 | up IRX3 NM_024336
595 | up 5.20 | up 1.14 | down IRX6 NM_024335
11.21 | up 9.93 |up 1.13 | down ISL1 NM_002202
2.88 | up 2.75 |up 1.05 | down ISYNA1 NM_016368
2.72 | up 2.93 | up 1.08 | up ISYNAL NM_016368
1.29 | down 2.03 | down 1.58 | down ITGAS NM_002205
1.16 | down 2.42 | down 2.10 | down ITGAG6 NM_000210
1.19 | down 2.65 | down 2.22 | down ITGAG6 NM_000210
2.25 | down 1.71 | down 1.32 |up ITGAD NM_005353
1.36 | down 2.03 | down 1.49 | down JKAMP NM_016475
1.80 | down 2.68 | down 1.49 | down JPH2 NM_020433
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5.13 | up 4.82 | up 1.06 | down EATNAL NM_031303
401 | up 4.06 | up 1.01 |up EATNAL NM_031303
10.81 | up 11.15 | up 1.03 |up KCNA2 l;IM_00120426
2.63 | down 1.83 | down 1.44 | up KCNAG6 NM_002235
10.06 | up 13.08 | up 1.30 | up KCNB2 NM_004770
1.11 | down 2.09 | down 1.88 | down KCNE1L | NM_012282
3.44 | down 2.61 | down 1.32 | up KCNE4 NM_080671
294 | up 1.92 | up 1.54 | down KCNIP4 I;IM_00103500
291 |up 2.06 | up 1.42 | down KCNJ14 NM_170720
1.62 | down 2.46 | down 1.52 | down KCNJ15 NM_170736
2.28 | down 1.57 | down 1.45 | up KCNJ8 NM_004982
1.13 | down 2.17 |up 2.45 | up KCNK17 | NM_031460
2.31 | down 1.33 | down 1.74 | up KCNQ4 NM_004700
97.87 | up 63.01 | up 1.55 | down KCNS1 NM_002251
2.40 |up 1.69 | up 1.41 | down KDM4C ?M—00114669
11.79 | up 4.36 | up 2.70 | down KDM5D | NM_004653
9.73 | up 13.35 | up 1.37 | up KEL NM_000420
2.23 | down 1.36 | down 1.64 |up KGFLP1 | NR_003674
2.49 | up 2.83 | up 1.14 | up KHK NM_000221
2.24 | up 4.62 | up 2.06 | up ?IAAOlZ NR_026800
2.72 | up 1.53 | up 1.78 | down SII_AA031 AB058740
3.28 | up 2.47 | up 1.33 | down :IAAOBG gIM—00108039
2.38 | up 2.34 | up 1.02 | down EIAAO48 AB007954
2.58 |up 212 | up 1.22 | down $IAA114 gM_OOlOSOBQ
2.14 | up 211 | up 1.02 | down 5'AA114 QIM—00108039
2.12 |up 2.11 |up 1.00 | down :IAABZ NM_020776
191 |up 2.32 | up 1.22 | up $IAA14O NM_020817
2.78 | up 155 |up 1.80 | down SIAAISZ NM_020888
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1.79 |up 2.35 |up 1.31 |up SIAA168 NM_025249
3.18 | up 6.04 | up 1.90 |up SIAAZOZ ?M—00100853
1.18 | down 2.11 | down 1.78 | down KIF13A NM_022113
241 | up 1.70 |up 1.42 | down KIF15 NM_020242
2.32 | up 1.57 |up 1.47 | down KIF20A NM_005733
3.00 |up 2.21 |up 1.36 | down KIF24 NM_194313
10.15 | up 14.69 | up 1.45 | up KIF25 NM_030615
2.13 |up 1.34 | up 1.58 | down KIF2C NM_006845
1.75 | down 2.28 | down 1.30 | down KIRREL | NM_018240
2.12 | down 2.24 | down 1.06 | down KIRREL | AK090554
2.14 | up 2.39 | up 1.12 | up KITLG NM_000899
1.43 | down 3.02 | down 2.11 | down KLC3 NM_177417
1.76 | down 2.34 | down 1.33 | down KLF7 NM_003709
3.62 | up 3.46 | up 1.05 | down :LHDC? NM_138433
2.77 | up 2.26 | up 1.23 | down KLHL23 | NM_144711
10.91 | up 9.55 |up 1.14 | down KLHL35 SM_00103954
2.94 | down 5.16 | down 1.76 | down KLK10 NM_002776
3.03 | down 6.78 | down 2.24 | down KLK8 NM_ 144505
5.67 | down 5.84 | down 1.03 | down KLK9 NM_012315
292 | up 2.62 | up 1.11 | down KNTC1 NM_014708
2.32 | down 451 | down 1.94 | down KPNA7 EM—00114571
2.76 | down 4.47 | down 1.62 | down KPNA7 gM—00114571
3.30 |up 3.00 |up 1.10 | down TREMEN SM—00103957
8.30 | up 483 | up 1.72 | down ;REMEN NM_172229
15.86 | up 10.00 | up 1.59 | down KRT13 NM_002274
1.22 | up 3.41 | down 4.16 | down KRT14 NM_000526
7.60 | up 4.45 | up 1.71 | down KRT15 NM_002275
1.11 |up 3.36 | down 3.73 | down KRT17 NM_000422
;37'2 up 43.31 | up 3.17 | down KRT19 NM_002276
84.61 | up 33.18 | up 2.55 | down KRT19P2 | NR_036685
1.66 | down 4.34 | down 2.61 | down KRT42P NR_033415
7.39 | down 4.59 | down 1.61 |up KRT42P NR_033415
2.25 | up 1.96 | up 1.15 | down KRT86 NM_002284
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12.66 | down 16.24 | down 1.28 | down KRTDAP | NM_207392
3.75 | up 4.22 | up 1.13 | up IfMBTL NM_032107
3.05 |up 2.47 | up 1.24 | down IiSMBTL NM_032107
2.47 | up 2.96 |up 1.20 | up IfMBTL XR_109604
2.44 | up 2.86 | up 1.17 |up IiSMBTL XR_109604
421 |up 4.62 | up 1.10 | up :SMBTL NM_173464
3.91 |up 3.94 | up 1.01 |up ZSMBTL NM_173464
2.00 | down 2.03 | down 1.01 | down LAMA4 EIM—OOMOSZO
2.24 | down 1.66 | down 1.35 | up LAMA4 SM—OOHOE’ZO
2.56 | up 1.88 | down 4.83 | down LAMC2 NM_018891
1.88 | down 2.74 | down 1.46 | down LANCL3 | NM_198511
7.41 | down 491 | down 151 |up LCE2A NM_178428
5.64 | down 7.09 | down 1.26 | down LCE3C NM_178434
2.44 | up 1.69 |up 1.45 | down LCORL NM_153686
2.35 | down 1.61 | down 1.46 | up LDB3 glM_OOll?lGl
6.04 | up 3.26 |up 1.85 | down LDHC NM_002301
3.33 | up 2.75 | up 1.21 | down LEAP2 NM_052971
2.13 | down 2.16 | down 1.01 | down LEPROT EM—OOHQ%S
2.03 | down 2.59 | down 1.27 | down LETM2 NM_144652
1.49 | down 155 |up 2.31 |up LGALS4 | NM_006149
2.39 |up 1.89 |up 1.27 | down LGALS9 | NM_009587
2.26 | up 2.14 | up 1.05 | down I(':GALSQ IE:IM_00104007
3.10 |up 3.00 |up 1.04 | down LHFPL1 NM_178175
3.48 | down 8.44 | down 2.43 | down LHX1 NM_005568
10.91 | up 6.94 | up 1.57 | down LHX2 NM_004789
3.37 |up 3.35 |up 1.01 | down LIFR NM_002310
2.70 |up 2.56 | up 1.05 | down LIG1 NM_000234
LIMS3-
2.96 | down 2.89 | down 1.02 | up LOC4408 | NR_027145
95
2.23 | up 2.87 | up 1.28 | up LINC0O002 | NR_024358
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1.55 | down 2.04 | down 1.32 | down ;INCOOlS NR_024204

3.37 |up 2.80 |up 1.20 | down ;INCOO” NR_027346

2.89 |up 2.73 | up 1.06 | down ;INCOON NR_027345

7.40 |up 2.88 | up 2.57 | down I&JA'\\ICOOZB' NR_002161

2.06 | up 2.59 |up 1.26 | up ;INCOOZA' NR_026775

2.38 | up 1.89 |up 1.26 | down ;INCOO% NR_026762

3.42 |up 2.57 | up 1.33 | down ;INCOOBl NR_026960

2.00 |up 1.49 |up 1.34 | down ;INCOOM NR_026807

2.17 | down 1.51 | down 1.44 | up I;INCOO48 NR_038369

9.68 | up 5.26 | up 1.84 | down LINGO2 | NM_152570

3.08 | down 1.88 | down 1.64 | up LIPC NM_000236

1.35 |up 3.11 | up 2.30 |up LIPE NM_005357

498 | up 3.48 | up 1.43 | down LMO4 NM_006769

493 |up 3.37 |up 1.46 | down LMO4 NM_006769

2.47 | down 2.18 | down 1.13 | up LMOD1 NM_012134
LOC1001

2.42 | down 2.14 | down 1.13 | up 27891 XR_108812
LOC1001

4.06 | up 4.23 | up 1.04 | up 27909 XR_111781
LOC1001

2.19 |up 2.89 |up 1.32 | up 28191 NR_027157
LOC1001

4.28 | up 5.24 | up 1.22 | up 98252 NR_036522
LOC1001

3.06 | up 4.07 | up 1.33 |up 28252 NR_036522
LOC1001

2.06 |up 1.68 | up 1.22 | down 28361 NR_036505
LOC1001

2.20 |up 2.29 |up 1.04 | up 28402 AK124574
LOC1001 | XM_00171951

2.00 | down 1.35 | down 1.49 |up 28869 8

1.73 | down 2.83 | down 1.64 | down LOC1001 | NR_036480
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28881
LOC1001

3.79 |up 4.00 |up 1.06 | up 29148 NR_033999
LOC1001

1.66 |up 211 | up 1.27 | up 29196 NR_034182
LOC1001 | NM_00124285

2.77 | up 1.88 | up 1.48 | down 29216 3
LOC1001

2.79 |up 2.15 |up 1.30 | down 29387 NR_024490
LOC1001

2.56 | up 2.95 |up 1.15 | up 29534 NR_024489

2.11 | down 4.21 | down 2.00 | down LOC1001 XR_109259
29781 -

2.78 | down 4.19 | down 1.51 | down LOC1001 XR_109258
29781 -
LOC1001

2.04 | up 1.98 |up 1.03 | down 29917 NR_036511
LOC1001

294 | up 2.75 | up 1.07 | down 30093 NR_024485
LOC1001

2.00 |up 1.65 | up 1.21 | down 30463 AK124300
LOC1001

2.27 | up 2.53 |up 1.11 | up 30930 AK126579
LOC1001

2.35 | down 3.67 | down 1.57 | down 30938 XR_110148

2.60 | down 4.66 | down 1.80 | down LOC1001 XR_110148
30938 -
LOC1001

3.02 | down 4.11 | down 1.36 | down 30938 XR_110148
LOC1001

2.09 |up 3.20 |up 1.53 | up 31096 NR_040071

1.99 | down 2.09 | down 1.05 | down LOC1001 AK124483
31242
LOC1001

1.97 |up 299 | up 1.52 |up 31355 AK124217
LOC1001

1.84 |up 2.62 | up 1.42 | up 31564 NR_034089
LOC1001

1.84 |up 2.60 | up 1.42 | up 31564 NR_034089
LOC1001

5.16 | up 547 | up 1.06 | up 31654 AK124891

3.14 | up 2.33 | up 1.35 | down LOC1001 | AK126439
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3.43 | up 299 | up 1.15 | down I:;(z)]iiliOOl NR_024237
2.40 |up 1.96 | up 1.22 | down I:;(z)l%l?OOl BC006438
2.19 |up 2.24 | up 1.02 | up 222(;17001 EM—OOM%%
221 | up 182 |up 1.22 | down ;202(;3]%001 NR_028322
2.22 |up 2.38 |up 1.07 | up ;(233%12001 AK023536
2.17 | up 201 |up 1.08 | down 223%}2001 NR_028058
2.03 | up 1.79 |up 1.13 | down ;208(1:32001 NR_028058
2.15 | up 2.08 | up 1.03 | down 520(35]6001 NR_027503
2.68 | up 241 | up 1.11 | down ;3?:5115001 NR_029192
2.10 |up 1.68 | up 1.25 | down 223%11001 NR_028327
244 | up 2.23 | up 1.10 | down I;L?g)]éooj' BQ706985
2.56 | up 2.86 | up 1.12 | up I;OOQC;)lgOOl NR_024054
2.20 | up 3.48 | up 1.58 | up 221(252002 AK126241
3.65 | up 217 | up 1.68 | down ;202(?&3002 NR_027439
2.60 | up 3.28 | up 1.26 | up 23;18002 ZM—00311910
1.65 | down 2.57 | down 1.56 | down g?;iooz NR_040245
2.28 | up 2.07 |up 1.10 | down ;806(::317002 NR_038253
2.12 | down 1.87 | down 1.13 |up IéggC]-]:.LOOZ NR_037631
2.28 | down 1.96 | down 1.17 |up Iég;llooz NR_037631
1.80 |up 2.19 |up 1.22 | up ;90537002 )1<M—00234389
2.36 | up 251 | up 1.06 | up LOC1002 | NR_036530
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1.55 | up 2.34 |up 1.50 | up ;;%6004 NR_027418
2.23 | up 241 | up 1.08 | up 525813005 NR_038926
2.31 |up 1.76 | up 1.32 | down 8?6(;&3005 AK125393
211 | up 1.86 |up 1.14 | down 8?6(;3](.3005 NR_040772
2.42 | down 3.06 | down 1.27 | down IO_(S)E%IéOOS XR_112556
2.11 | down 1.54 | down 1.37 |up Iégé:?toos TM—00124353
2.20 | down 2.34 | down 1.06 | down 826(5:3]%005 NR_038301
1.39 | up 2.61 |up 1.88 | up 827(:1%9005 XR_110561
2.65 | down 2.72 | down 1.03 | down 527(322005 XR_108524
141 |up 3.27 | up 2.32 | up 8?7(;;005 XR_111953
7.46 | up 255 | up 2.93 | down 32;2005 XR_110336
1.68 |up 2.06 | up 1.23 | up IéggisBOOS XR_108741
2.81 | down 1.18 | down 2.39 |up 859(:72005 XR_110096
6.13 | up 3.89 | up 1.58 | down 820((3)2005 XR_109785
2.89 |up 3.34 |up 1.16 |up 85;2005 NR_040097
2.66 | up 3.45 | up 1.30 |up 53;2005 NR_040097
1.65 | down 2.09 | down 1.27 | down ggl%toos NR_038948
3.17 |up 2.07 |up 1.54 | down '622%15005 éM—00340363
2.72 | up 2.28 | up 1.19 | down 532212005 XR_109925
3.47 |up 1.93 | up 1.80 | down 823(:12005 NR_038920
2.19 | down 1.71 | down 1.29 | up LOC1005 | XR_112081
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15.22 | up 212 | up 7.19 | down IO'(GD:SZJéOOS AK055877
7.42 | up 1.61 |up 4.62 | down 535218005 AKO055877
5.82 | up 1.45 | up 4.03 | down 823(:2;005 AKO055877
2.05 |up 2.15 |up 1.05 | up 829?412005 XR_108862
244 | up 231 | up 1.05 | down IO'(GD;EOOS XR_108672
2.39 | up 2.16 |up 1.11 | down 5606212005 NR_040535
3.54 | up 2.65 | up 1.33 | down 825%%005 XR_109701
3.98 |up 4.02 | up 1.01 | up '655%18005 XR_108868
2.97 | up 3.39 | up 1.14 |up 535(3513005 XR_109636
3.75 |up 2.57 | up 1.46 | down 82&10005 NR_038927
1.95 | down 2.20 | down 1.13 | down |6(6)7C114-1005 NR_038956
2.81 | down 4.61 | down 1.64 | down 537(3118005 XR_110230
13.48 | down 3.80 | down 3.55 | up 827(;313005 NR_038435
2.17 |up 2.35 |up 1.08 | up '6;?211005 XR_109474
1.97 | down 2.62 | down 1.33 | down IO'(GDSCGJ(')OOS XR_108813
2.34 | down 2.26 | down 1.03 |up 53;2005 XR_110520
3.94 | down 9.82 | down 2.49 | down 82;15005 NR_038276
2.05 |up 2.36 | up 1.15 | up '62;)10005 AK090827
2.00 |up 1.88 | up 1.07 | down Iégg%tOOS AK090827
2.83 | up 2.29 | up 1.23 | down 82;;1005 XR_109940
2.80 | up 2.65 | up 1.06 | down LOC1005 | XR_113296
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8.94 | up 494 | up 1.81 | down IO'(GDQ(ELOOS NR_038281
4.05 | down 2.19 | down 1.85 |up Ié(ﬁ)g(;15005 XR_108482
2.27 | up 2.45 | up 1.08 | up 835:12005 XR_108884
2.81 |up 2.96 | up 1.05 | up I(S%;ZOOS NR_037884
3.67 | up 3.32 | up 1.11 | down IO'SO%JAOOS XR_109558
3.07 | down 10.03 | down 3.27 | down 531217005 NR_038291
2.75 | up 198 |up 1.39 | down I67O]?32:IE.3005 XR_109038
2.05 | up 196 |up 1.05 | down IO'SJZEOOS XR_132713
2.38 | up 231 |up 1.03 | down I6(7)l(3513005 XR_110384
2.48 | up 3.38 | up 1.36 | up ;Sl%lloos ;(M—00311887
1.97 | up 2.47 |up 1.25 | up '6(732%%3005 NR_037888
212 | up 1.72 | up 1.24 | down 53:5112005 XR_113288
3.92 |up 3.78 |up 1.04 | down 83:;1005 XR_133567
3.10 | down 6.08 | down 1.96 | down 8705210005 XR_110876
7.95 |up 9.39 |up 1.18 |up '6(73:211005 SM—OO“%Z?
3.35 | down 3.64 | down 1.09 | down I&SAZEOOS XR_110179
3.48 | down 3.51 | down 1.01 | down 83522005 XR_110179
2.04 |up 2.33 |up 1.14 | up 835(%)11005 NR_039999
3.12 | down 1.91 | down 1.64 |up 535(351005 XR_108428
3.31 |up 3.16 |up 1.05 | down 835(;%005 XR_109752
1.80 | down 2.35 | down 1.31 | down LOC1005 | XR_110188
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229 |up 2.31 |up 1.01 | up '6%;13005 XR_132568
2.71 | up 157 |up 1.72 | down ES%EOOS XR_113110
1.71 | down 2.01 | down 1.18 | down 8809(:510005 XR_112293
2.07 |up 255 | up 1.23 |up '6;;;15005 XR_111214
425 | up 3.40 | up 1.25 | down IO'SOC;EOOS XR_111772
3.32 | up 410 | up 1.24 | up 8900(:715005 XR_111771
40.65 | up 8.91 |up 456 | down 881(:211005 Z(M—00312033
2.48 |up 2.66 | up 1.07 |up IO_SZCGJéOOS ?M—00340344
231 | up 2.33 | up 1.01 |up ;(7)9(:61005 NR_037642
3.15 |up 2.04 | up 1.54 | down 526%;006 NR_038258
2.22 |up 2.69 |up 1.21 | up ';23;112006 XR_132665
2.49 | up 3.55 | up 1.42 | up ;;)9(3117006 XR_132741
3.32 | down 1.86 | down 1.79 |up 22;13006 )Z(M_00340347
3.52 | up 2.33 | up 1.51 | down 220(23310006 XR_132913
1.32 |up 2.17 |up 1.65 | up '5;21%13006 ?M—00340383
1.60 |up 2.08 | up 1.29 | up ;3?:522006 XR_133136
1.73 | down 2.07 | down 1.20 | down ;2;%3006 XR_133053
2.64 |up 2.74 |up 1.04 |up 'iOOC1151 NR_026927
190 |up 2.35 | up 1.23 | up EOOC1151 NR_026927
159 |up 2.10 | up 1.32 |up ;§C1432 AL049428
2.47 | down 4.87 | down 1.97 | down LOC1497 | NR_034147
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3.53 | down 4.89 | down 1.38 | down ;§C1497 NR_034147
1.69 |up 253 | up 1.50 |up ;SClSlG AK091114
2.62 | up 1.67 |up 1.57 | down IéOOC1578 AK025743
1.89 |up 2.39 |up 1.26 | up ;gczozo AL713660
221 | up 1.86 |up 1.19 | down Iég-)02021 NR_026921
3.23 | up 3.75 | up 1.16 |up I:;?C2197 NR_038222
2.92 | down 1.53 | down 191 |up ;70(:2540 AK024653
8.03 |up 11.72 | up 1.46 | up ;§C2545 NR_015411
5.39 | up 8.50 |up 1.58 |up ;§C2545 NR_015411
5.08 | up 9.66 | up 1.90 |up ESCZSM NR_024424
2.20 | down 1.58 | down 1.39 |up I;SC2551 BC031230
2.47 | up 1.02 | up 2.42 | down ;gC%?S BC041894
7.90 | up 10.04 | up 1.27 | up I;L?C2831 NR_024344
7.83 |up 8.83 |up 1.13 |up ;§c2831 NR_024344
7.15 |up 7.91 |up 1.11 | up ';fCZ&O’l NR_024344
3.58 | up 3.70 | up 1.03 | up ;2C2831 NR_024344
2.26 | down 1.62 | down 1.40 |up ;§C2833 AK097496
3.96 | down 5.19 | down 1.31 | down I&?C2834 NR_027358
13.82 | up 37.54 | up 2.72 | up Ié(s)C2834 AK093862
2.10 | up 3.08 | up 1.47 | up ESCZSW AK094982
2.25 | up 1.40 | up 1.60 | down LOC2840 | NR_024349
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6.20 | up 6.14 | up 1.01 | down I:;OOC2846 AK096384
2.93 | up 3.45 | up 1.17 |up ;SC2848 NR_026961
193 |up 2.04 | up 1.05 |up ;SC2848 NR_026961
1.81 |up 2.90 |up 1.60 | up ;SC2848 NR_026961
66.28 | up 83.68 | up 1.26 | up IéL?C2850 NR_038897
33.88 | up 48.47 | up 1.43 | up ngZSSO NR_038897
1.87 |up 2.47 |up 1.32 | up ';OOC2855 NR_037934
2.21 | down 1.90 | down 1.16 |up :SC2858 NR_027117
2.06 | up 2.75 | up 1.33 | up Ié(l)C2861 AK091672
1.14 |up 201 |up 1.77 | up ESCZSG?’ NR_024011
1.77 |up 2.20 |up 1.24 | up SSC3387 NR_002809
3.76 | up 4.09 | up 1.09 |up IiSCS?’BS NR_033890
4.69 | down 4.47 | down 1.05 |up I;OOC3392 NR_001443
6.40 | down 4.24 | down 151 |up I;OOC3392 NR_001443
2.38 | down 2.20 | down 1.08 | up IO'(7)C3398 NR_034023
1.66 |up 2.82 | up 1.71 |up ;(6)C3491 NR_027000
17.66 | up 18.94 | up 1.07 |up ;§C3751 NR_028386
3.58 | down 2.89 | down 1.24 | up ;§C3752 NR_040001
4.02 | down 3.36 | down 1.20 |up ;(S)C3752 NR_040001
455 | down 3.50 | down 1.30 |up ;gc3752 NR_040001
1.72 | down 3.80 | down 2.21 | down LOC3887 | XR_109642
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271 | up 2.09 |up 1.30 | down IO'(23C3896 XR_108709
1.88 |up 2.21 | up 1.18 | up Z?C%% NR_033928
5.38 | up 2.84 | up 1.89 | down ;?(3898 ISIM—00124248
4.75 | up 3.04 | up 1.56 | down ;?(3898 AK123495
4.68 | up 3.18 |up 1.47 | down ':;(13(3898 SM—00124248
2.36 | up 3.29 | up 1.40 | up ;2(3898 NR_027420
2.16 | up 341 |up 1.58 | up ;fC3898 NR_027420
211 |up 456 |up 2.16 |up ':;L?C3898 NR_027420
1.69 |up 2.35 | up 1.39 |up ;2C3898 NR_027420
231 |up 1.77 |up 1.31 | down |600c3999 XR_ 111182
1.79 |up 231 |up 1.29 | up |é§<34010 XR_110024
481 | up 545 | up 1.13 |up ggmon NR_034088
243 | up 2.71 | up 1.12 | up 890(:4011 NR_034088
271 |up 5.74 |up 2.12 |up ;?CA'OM NR_027040
3.56 | up 4.86 | up 1.36 | up Ié(13C4015 AY129027
2.92 | down 1.64 | down 1.78 |up ;OOC4399 NR_038464
416 |up 3.95 |up 1.05 | down ;§C4407 AB051440
2.86 |up 3.61 |up 1.26 | up ESCMlZ AK125166
141 |up 290 |up 2.06 |up ;SC4972 BC030211
1.53 | down 2.02 | down 1.32 | down ;?C54l4 NR_024373
14.82 | up 10.38 | up 1.43 | down LOC5414 | NR_003602
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2.27 | up 2.23 | up 1.02 | down IO'§C5531 NR_037898
6.21 | up 7.36 | up 1.19 |up ggCMZS XR_108597
2.09 | up 2.25 | up 1.08 | up ;90C6443 XR_132877
2.09 |up 2.20 |up 1.05 | up ;§C6446 NR_036539
2.20 | down 2.12 | down 1.04 |up I£(2)C6457 XR_132630
1.11 | down 2.53 | down 2.27 | down ;90C6463 NR_034120
3.09 | up 2.32 | up 1.33 | down 590C6467 XR_112726
2.45 | up 3.01 |up 1.23 |up ;§C6467 XR_132648
4.25 |up 2.82 |up 1.51 | down Z(G)C6479 NR_024391
414 |up 290 |up 1.43 | down :§C6479 BC035184
2.02 | down 1.54 | down 1.31 |up ;L?C6492 AK091259
2.87 | up 1.50 |up 1.91 | down IéOOC6531 NR_037869
2.03 | down 1.16 | down 1.76 |up ;OOC6537 ;(M—00234482
257 |up 3.02 |up 1.18 | up E?CDBO AK025151
2.76 | up 2.48 | up 1.11 | down :SCYZB]' AK096262
2.12 | down 1.63 | down 1.30 |up ;OOC7281 NR_024397
3.04 | up 456 | up 1.50 |up ;SCDBS NR_038386
1.96 |up 3.45 |up 1.76 |up ;(73(7285 NR_038386
495 | up 5.33 | up 1.08 | up Ii(SDC7287 Z(M—00311952
3.04 | down 1.53 | down 1.99 |up ;80C7291 NR_034115
2.44 | up 2.45 | up 1.01 |up LOC7293 | AK055581
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3.41 |up 2.17 | up 1.57 | down ;§C7295 AK096995
2.59 |up 3.46 | up 1.34 | up ;§C7297 XR_132886
2.32 | down 1.61 | down 1.44 | up IéSC?ZgS BC052334
3.32 |up 7.06 | up 2.13 |up IéOC8485 NR_026827
3.15 | up 6.06 | up 1.92 |up EOC8485 NR_026827
2.20 |up 1.88 | up 1.17 | down ZOCQO?S NR_026984
4.70 | down 2.44 | down 1.93 | up LPL NM_000237
1.34 | down 2.06 | down 1.54 | down LPPR4 NM_014839
1.64 | down 2.29 | down 1.39 | down LRP11 NM_032832
2.40 |up 2.08 |up 1.15 | down LRPAP1 | NM_002337
2.20 |up 1.18 | up 1.86 | down LRRC42
3.20 | up 3.85 | up 1.20 | up LRRC56 NM_198075
2.13 |up 1.93 | up 1.10 | down LRRC61 SM—00114292
2.62 | down 2.63 | down 1.01 | down LRRC69 ISIM_00112989
2.99 | down 2.71 | down 1.10 |up LRRC69 SM—OOHZ%Q
2.11 |up 1.87 |up 1.13 | down LRRC8B | NM_015350
6.09 | up 401 |up 1.52 | down LRRIQ1 SM_00107991
531 |up 3.96 |up 1.34 | down LRRN1 NM_020873
2.11 |up 1.35 |up 1.56 | down LSM14B | NM_144703
21.08 | up 27.98 | up 1.33 | up LTF NM_002343
254 | up 2.19 |up 1.16 | down LTN1 BC031633
512 | up 3.84 |up 1.33 | down LY75 NM_002349
2.16 |up 1.96 | up 1.10 | down '\SZACRO BC035876
3.59 | down 2.79 | down 1.29 | up MAGEA6 | NM_175868
2.39 |up 1.84 |up 1.30 | down MAGI3 NM_152900
3.69 |up 1.79 | up 2.06 | down MAK NM_005906
13.22 | up 8.79 |up 1.50 | down MAL NM_002371
3.30 |up 2.88 | up 1.14 | down ZAAM bC NM_206920
2.00 | down 2.13 | down 1.06 | down MAP1LC | NM_022818
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1.65 | down 2.11 | down 1.28 | down MAP2K4 | NM_003010
2.88 |up 2.53 |up 1.14 | down gAAP?’Kl NM_004721
2.64 | up 3.19 |up 1.21 |up ZAAP?’KI NM_003954
2.57 |up 2.36 | up 1.09 | down MAP3K6 | NM_004672
1.88 | down 2.43 | down 1.30 | down MAP7 NM_003980
10.68 | up 12.22 | up 1.14 | up MAP7D2 | NM_152780
2.24 | up 242 | up 1.08 | up MAP7D2 | NM_152780
1.72 | down 2.19 | down 1.27 | down MAP7D3 | NM_024597
2.62 | up 473 | up 1.80 | up MAPKA4 NM_002747
2.02 |up 1.50 |up 1.35 | down MAPK8 AB074280
2.58 | up 141 |up 1.84 | down MARVEL | NM_00103860
D2 3
2.45 | up 1.68 |up 1.46 | down I\D/I'ZA RVEL AK055094
2.23 | up 1.89 | up 1.18 | down MAST4 ZIM—OOMMGG
2.49 | up 455 | up 1.82 | up MAT1A NM_000429
3.35 | up 3.44 | up 1.03 | up MCF2L NM_024979
241 | up 3.09 |up 1.28 | up MCF2L NM_024979
455 |up 6.49 | up 1.43 | up MEFaL- NR_034002
AS1
1.53 | down 2.11 | down 1.38 | down MCFD2 NM_139279
2.26 | up 159 |up 1.42 | down MCM10 NM_182751
3.45 | up 3.38 | up 1.02 | down MCM2 NM_004526
2.19 |up 2.04 | up 1.07 | down MCM3 NM_002388
201 |up 150 |up 1.34 | down MCM4 NM_005914
2.17 |up 2.40 |up 1.11 | up MCM5 NM_006739
2.20 | up 2.57 | up 1.16 |up MCM5 NM_006739
2.17 |up 1.93 |up 1.13 | down MCM7 NM_182776
2.59 |up 2.60 |up 1.00 | up MCM8 NM_182802
1.62 | down 2.55 | down 1.58 | down MDFI NM_005586
1.96 |up 2.89 |up 1.48 | up MDK ZIM—00101233
2.38 | up 2.48 | up 1.04 | up MDM1 NM_017440
2.42 | up 2.69 | up 1.11 |up MDM2 NM_002392
2.12 | up 1.79 | up 1.18 | down MDM2 NM_002392
2.78 | down 3.44 | down 1.24 | down ME1 NM_002395
254 | up 3.64 | up 1.43 | up MECOM | NM_005241
2.08 | up 3.05 |up 1.47 | up MECOM | NM_00116400
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6.59 | up 7.12 |up 1.08 | up MEI1 NM_152513
251 |up 2.75 | up 1.10 |up MEIS1 NM_002398
1.87 |up 2.88 | up 1.54 |up MESP1 NM_018670
1.83 | down 1.65 |up 3.02 |up "XIETTL? NM_014033
2.52 |up 1.69 |up 1.49 | down MFI2 NM_005929
MFI2-
2.09 | up 252 | up 1.21 |up AS1 NR_038285
1.31 | down 2.61 | down 1.99 | down MFSD2A EM—OOHSMQ
4.37 | up 4.39 |up 1.00 |up MFSD4 NM_181644
8.28 | up 11.71 | up 1.41 | up MGAT3 NM_002409
2.07 |up 150 |up 1.38 | down MIB1 NM_020774
2.81 | up 2.92 | up 1.04 |up MICALL2 | NM_182924
2.00 |up 2.05 | up 1.02 |up MID1 IE;IM_00119327
1.91 | down 2.07 | down 1.08 | down (I\S/”RMSH NR_027180
4.46 | up 3.33 | up 1.34 | down (I\BMRGOOH NR_026677
221 |up 2.17 |up 1.02 | down I\BALZLEW NR_027033
2.33 |up 1.62 |up 1.44 | down MKI67 NM_002417
2.62 | up 2.36 | up 1.11 | down MLF1IP NM_024629
1.69 |up 201 |up 1.19 |up MLLT6 NM_005937
1.61 |up 2.24 | up 1.39 | up MLPH NM_024101
2.15 | up 2.84 | up 1.32 | up MMAA NM_172250
2.23 | down 1.66 | down 1.34 | up MME NM_007289
3.71 | down 3.52 | down 1.05 | up MME NM_007289
1.66 | down 2.89 | down 1.74 | down MMRN2 | XR_111094
1.72 |up 1.75 | down 3.01 | down MNAT1 NM_002431
3.85 |up 2.27 | up 1.69 | down MNS1 NM_018365
3.54 | down 2.96 | down 1.20 | up MORN4 BC022054
1.30 |up 2.46 | up 1.89 | up MOSC2 NM_017898
1.63 | down 2.35 | down 1.44 | down MOSPD1 | NM_019556
2.55 |up 4.00 |up 1.57 | up MOXD1 | NM_015529
1.53 | down 2.43 | down 1.58 | down MPDU1 AKO027742
7.22 | up 4.16 | up 1.73 | down MPP2 NM_005374
4.04 |up 2.24 | up 1.80 | down MPP2 NM_005374
1.44 | down 2.55 | down 1.77 | down MPP6 NM_016447
4.09 | down 5.64 | down 1.38 | down MPPED1 | NM_00104437
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1.69 | down 2.23 | down 1.32 | down MPZL3 NM_198275
2.03 | down 1.68 | down 1.21 | up MRGPRG ?M—00116437
2.06 |up 1.75 |up 1.17 | down MSH2 NM_000251
2.04 | up 211 | up 1.03 |up MST1 NM_020998
1.70 |up 2.17 |up 1.28 | up MST1 NM_020998
2.74 | down 2.87 | down 1.05 | down MST1 BC044862
460 |up 2.67 |up 1.72 | down MST1R NM_002447
4.70 | down 4.36 | down 1.08 |up MSX2P1 | NR_002307
2.02 | down 2.17 | down 1.07 | down MT1E NM_175617
1.48 |up 2.74 | up 1.85 | up QATERFD NR_028049
1.55 | down 2.06 | down 1.33 | down FTHFDl NM_015440
1.97 | down 2.28 | down 1.15 | down EATHFDl NM_015440
1.26 | down 2.35 | down 1.86 | down MTSS1 NM_014751
2.14 | up 1.70 |up 1.26 | down MTX3 IIIM_00101089
22.78 | up 9.42 | up 2.42 | down MuUC21 glM_OOlOlOQO
2.34 | down 2.79 | down 1.19 | down MUSK NM_005592
3.07 |up 3.09 |up 1.01 | up MXD3 EM—00114293
1.48 | down 2.07 | down 1.40 | down MXRA7 l;IM_00100852
5.04 | up 5.36 | up 1.06 | up MYB NM_005375
555 | up 4.86 |up 1.14 | down MYCN NM_005378
2.27 | up 1.98 |up 1.14 | down MYEOV | NM_138768
211 | up 2.81 | up 1.33 |up MYO15B | AK074680
1.41 | down 2.17 | down 1.54 | down MYO1B NM_012223
10.70 | up 9.94 | up 1.08 | down MYO3A | NM_017433
7.21 | up 8.41 |up 1.17 |up MYO3A BC036079
2.77 | down 2.90 | down 1.05 | down MYO5A | NM_000259
3.19 |up 1.77 |up 1.80 | down MYO5B ?M_00108046
1.70 |up 299 |up 1.76 |up MYO5C NM_018728
1.89 |up 2.17 |up 1.15 | up MZT2A BC017694
5.91 | down 3.01 | down 1.96 | up NAP1L2 | NM_021963
2.82 |up 1.95 |up 1.45 | down NASP NM_002482
1.86 | down 2.28 | down 1.22 | down NAV1 NM_020443
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1.85 | down 4.30 | down 2.33 | down NAV3 NM_014903
2.66 | down 2.05 | down 1.30 | up NAV3 NM_014903
2.02 | up 1.79 |up 1.13 | down NBPF15 BX538005
151 |up 2.08 | up 1.38 | up NCK2 SM—OOlOOMZ
29.20 | up 9.13 |up 3.20 | down SfBF\;NAO NR_001544
2.00 |up 1.37 |up 1.46 | down NDC80 NM_006101
1.52 | down 2.17 | down 1.43 | down NDEL1 NM_030808
2.61 | down 2.26 | down 1.15 |up NDST2 BC018681
6.97 | down 451 | down 1.54 | up NEB NM_004543
3.08 | up 2.73 |up 1.13 | down NEDD1 NM_152905
3.97 |up 3.14 | up 1.26 | down NEDDA4L ?M—OOHM%
3.39 | up 3.14 | up 1.08 | down NEDD4L | NM_015277
2.07 |up 2.65 |up 1.28 | up NEURL NM_004210
291 |up 2.54 | up 1.14 | down :EURLl TM—00114265
13.00 | up 6.64 | up 1.96 | down NEURL3 | NR_026875
3.25 | down 3.10 | down 1.05 |up NEXN NM_144573
2.57 | down 2.22 | down 1.16 | up NFASC IE;IM_00100538
3.75 | up 3.75 | up 1.00 | down NFE2L3 NM_004289
2.93 | up 254 | up 1.15 | down NFIB NM_005596
2.28 | up 1.93 |up 1.18 | down NFKB2 I;IM—00107749
2.32 | up 1.93 |up 1.20 | down NFKBID | NM_139239
150 |up 3.56 | down 5.32 | down NGEF NM_019850
6.71 | up 2.85 |up 2.36 | down NGFR NM_002507
3.00 |up 2.86 | up 1.05 | down NINJ1 NM_004148
242 | up 2.44 | up 1.01 |up NINL NM_025176
1.84 |up 2.46 | up 1.34 | up NINL NM_025176
1.23 | down 2.59 | down 2.11 | down NIPAL1 NM_207330
2.87 | down 3.32 | down 1.16 | down NIPAL4 gM_00117229
1.90 | down 2.19 | down 1.16 | down NME4 NM_005009
3.77 | up 2.80 |up 1.35 | down NMU NM_006681
3.82 | down 2.69 | down 1.42 |up NNMT NM_006169
341 |up 8.91 |up 2.61 |up NOS2 NM_000625
4.38 | up 3.21 |up 1.37 | down NOTCH1 | NM_017617
1.04 |up 3.02 | up 291 |up NOVA1 NM_002515
3.26 | up 3.92 | up 1.20 | up NPB NM_148896
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4.17 | up 5.08 | up 1.22 | up NPPC NM_024409
9.39 | down 1.94 | down 4.85 | up NPTX1 NM_002522
3.30 | down 4.56 | down 1.38 | down NQO1 NM_000903
3.96 |up 6.73 | up 1.70 | up NR3C2 NM_000901
1.16 | down 3.38 | down 2.91 | down NRG1 AF176921
1.33 | down 4.11 | down 3.10 | down NRG1 NM_004495
1.54 | down 5.49 | down 3.57 | down NRG1 NM_004495
2.78 | up 3.76 | up 1.35 | up NRG2 NM_013982
2.01 | down 1.85 | down 1.08 | up NRP1 SM—00102462
3.96 |up 2.59 |up 1.53 | down NSUN7 NM_024677
2.75 | up 1.47 | up 1.87 | down NT5DC3 TM—OOlOSNO
2.32 | down 4.09 | down 1.76 | down NT5E NM_002526
3.03 | down 4.38 | down 1.45 | down NT5E NM_002526
2.18 | up 2.49 | up 1.14 |up NT5M NM_020201
3.46 | up 4.07 | up 1.18 | up NUP210 NM_024923
2.02 |up 1.72 |up 1.18 | down NUP62 NM_153719
192 |up 2.29 | up 1.19 |up NUP62CL | NM_017681
2.00 |up 1.94 | up 1.03 | down NUSAP1 | NM_016359
2.06 | down 1.35 | down 1.52 | up NXF5 NM_032946
2.22 | up 2.42 | up 1.09 | up NYNRIN | NM_025081
555 | up 8.46 | up 1.52 |up OCA2 NM_000275
5.16 | up 9.89 | up 1.92 |up ODAM NM_017855
141 |up 2.01 |up 1.43 | up OGT NM_181672
491 |up 7.39 |up 151 |up OLFM1 NM_014279
3.95 |up 5.14 | up 1.30 |up OLFM1 NM_006334
2.12 |up 2.26 | up 1.07 | up SNECUT NM_004852
2.18 | down 1.46 | down 1.49 |up OR10GS8 ?M—OOlOOMG
2.04 | down 1.28 | down 1.59 | up OR1K1 NM_080859
2.14 | up 2.09 |up 1.02 | down OR7G1 gM_OOlOOSlQ
2.26 | up 1.56 |up 1.45 | down ORC1 NM_004153
9.16 | up 3.06 |up 2.99 | down OSTalpha| NM_152672
2.86 | up 3.47 | up 1.21 |up OXER1 NM_148962
3.88 | down 12.92 | down 3.33 | down P01115
2.53 |up 1.97 |up 1.28 | down P39188
1.44 | down 2.82 | down 1.96 | down P39194
2.16 | up 252 | up 1.17 |up P39195
2.33 | up 2.13 | up 1.09 | down PABPC1L | NM_00112475
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2.54 | up 2.72 | up 1.07 | up PABPCA4L ZIM—OOMM?B
2.89 | up 157 |up 1.84 | down PACRGL | NM_145048
2.26 | up 1.76 |up 1.29 | down g?FAHl NM_002573
1.84 |up 291 |up 1.58 | up PAPLN NM_173462
1.96 | down 2.75 | down 1.40 | down PAPPA NM_002581
1.91 | down 3.65 | down 1.91 | down PAQRS5 ?M—00110455
241 | up 2.09 | up 1.16 | down PARDG6A | NM_016948
2.82 |up 2.17 |up 1.30 | down PARD6B | NM_032521
5.07 | up 6.36 | up 1.25 | up PARM1 NM_015393
1.40 |up 2.70 | up 1.93 |up PASK NM_015148
69.13 | up 39.48 | up 1.75 | down PAX1 NM_006192
4.02 | up 8.41 |up 2.09 | up PAX6 NM_000280
557 | up 3.19 | up 1.75 | down PAX9 NM_006194
2.02 | up 2.34 | up 1.16 |up PBX1 NM_002585
2.00 |up 3.40 |up 1.70 | up PBX1 NM_002585
3.90 |up 3.15 |up 1.24 | down PBX4 NM_025245
1.85 | down 2.21 | down 1.19 | down PCDH18 | NM_019035
2.53 | down 2.43 | down 1.04 | up PCDHB2 | NM_018936
2.61 | down 2.05 | down 1.28 | up ZCDHGB NM_032098
3.75 | up 2.89 |up 1.30 | down PCLO NM_014510
250 |up 2.16 |up 1.16 | down PCNA NM_002592
2.33 | up 2.13 | up 1.09 | down PCNA NM_002592
2.28 | up 2.14 | up 1.06 | down PCNA NM_002592
1.51 |up 2.00 |up 1.33 |up PCNA- NR_028370
AS1
1.80 |up 3.86 | up 2.14 | up PCOLCE2| NM_013363
2.30 | up 2.84 | up 1.24 | up PCP2 NM_174895
4.53 | down 5.99 | down 1.32 | down PCSK1 NM_000439
3.25 | down 2.70 | down 1.20 | up PCSK5 NM_006200
3.66 | down 2.37 | down 155 |up PCSK5 NM_006200
2.33 | down 1.22 | down 1.91 |up PDE1A EM—OOlOO%S
2.63 | down 1.80 | down 1.46 |up PDE2A NM_002599
2.06 | up 2.00 |up 1.03 | down PDE4DIP | AK024906
1.58 |up 2.20 |up 1.40 | up PDEA4DIP
250 |up 2.13 |up 1.17 | down PDE6B NM_000283
3.00 | down 1.47 | down 2.04 | up PDE7B NM_018945
188

www.manaraa.com




291 |up 3.07 |up 1.05 |up PDXK NM_003681
6.24 | down 1.51 | down 413 |up PEG3 NM_006210
5.18 | up 2.87 | up 1.80 | down PER3 NM_016831
479 | up 2.68 | up 1.79 | down PER3 NM_016831
2.03 |up 1.87 | up 1.09 | down PFN1P2 NR_003242
1.48 | down 2.09 | down 1.41 | down PGM3 l;IM_00119991
1.62 | down 2.03 | down 1.25 | down PGM3 NM_015599
2.14 | up 231 | up 1.08 | up PGPEP1 NM_017712
2.04 | up 154 |up 1.32 | down ZHACTR BC068508
1.91 | down 2.95 | down 1.54 | down PHEX NM_000444
1.85 |up 201 |up 1.09 |up PHF17 NM_024900
2.75 |up 3.09 |up 1.12 | up PHGDH NM_006623
1.61 | down 4.00 | down 2.49 | down PHLDB2 SM—00113443
2.42 | down 4.98 | down 2.06 | down PI15 NM_015886
2.08 | up 2.76 | up 1.33 | up PIDD NM_145886
1.46 | down 2.09 | down 1.43 | down PIGL NM_004278
2.06 | up 2.46 | up 1.19 |up PIK3R3 NM_003629
1.85 | down 2.06 | down 1.11 | down PITPNM2 | NM_020845
5.19 |up 2.73 | up 1.90 | down PITX1 NM_002653
5.53 | up 6.92 | up 1.25 | up PKDCC NM_138370
5.03 | up 573 | up 1.14 | up PKDCC NM_138370
2.14 | up 2.84 | up 1.33 | up PKIA NM_006823
7.28 | up 6.75 | up 1.08 | down PLACS NM_016619
3.38 |up 1.62 | up 2.09 | down PLACS8L1 l;IM_00102986
2.65 | down 3.87 | down 1.46 | down PLB1 BC065041
2.69 | down 1.88 | down 1.43 |up PLCB1 AX721082
2.35 |up 1.96 |up 1.20 | down PLCH2 NM_014638
3.33 | up 3.62 | up 1.09 | up ZLEKHG NM_015432
3.26 | up 3.52 |up 1.08 | up ZLEKHG NM_015432
2.00 |up 1.89 |up 1.06 | down ELEKHG NM_018173
2.85 |up 3.26 | up 1.14 | up PLGLB1 SIM—00103239
2.45 | up 1.49 |up 1.64 | down PLK4 NM_014264
1.20 | down 2.01 | down 1.67 | down PLS3 NM_005032
2.97 | up 2.50 |up 1.19 | down PLXNA1 | NM_032242
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242 | up 194 |up 1.25 | down PLXNB1 | NM_002673
1.34 | down 2.15 | down 1.60 | down PMP22
2.32 | up 2.00 | up 1.16 | down PMS2L2 BC010535
1.81 |up 2.63 | up 1.45 | up PNMAL2 | NM_020709
5.38 | up 6.30 | up 1.17 | up PODXL2 | NM_015720
420 | up 579 | up 1.38 | up PODXL2 | NM_015720
2.62 | up 2.37 |up 1.11 | down POGZ BC057773
2.10 |up 191 |up 1.10 | down POLAl NM_016937
2.02 | up 1.67 |up 1.21 | down POLA2 NM_002689
2.18 |up 2.17 |up 1.00 | down POLD1 NM_002691
293 |up 1.48 | up 1.98 | down POLE NM_006231
2.35 |up 2.03 |up 1.16 | down POLE NM_006231
2.76 | up 2.80 |up 1.02 | up POLH NM_006502
2.04 | up 241 | up 1.18 | up POLH NM_006502
2.27 | up 1.89 |up 1.20 | down POLQ NM_199420
2.12 | down 7.40 | down 3.50 | down POPDC3 | NM_022361
6.24 | up 5.87 | up 1.06 | down POU4F1 NM_006237
3.21 |up 298 |up 1.08 | down PP12719 )7(M—00340352
191 |up 2.08 | up 1.09 | up PPAP2B | NM_003713
2.77 | down 1.87 | down 1.48 |up PPAPDC3| NM_032728
3.30 | down 2.52 | down 1.31 |up PPAPDC3
1.58 | down 2.01 | down 1.27 | down PPARD NM_006238
3.18 | up 2.84 | up 1.12 | down EEARGC NM_133263
251 |up 2.29 |up 1.09 | down EEARGC NM_133263
401 | up 2.61 | up 1.54 | down PPFIA4 NM_015053
2.99 |up 3.04 |up 1.02 | up PPFIBP2 | NM_003621
1.60 | down 2.22 | down 1.39 | down PPIF NM_005729
2.23 | up 2.16 |up 1.03 | down PPM1N TM—00108040
2.07 |up 1.94 |up 1.07 | down PPM1N TM—00108040
2.31 | down 3.23 | down 1.40 | down PPP1R1C EM—00108054
259 | up 2.38 | up 1.09 | down PPP1R26 | NM_014811
5.42 | down 2.73 | down 1.99 |up PPP1R27 I;IM—OONO?SB
1.58 |up 2.27 | up 1.44 | up PPP1R3E| NR_026862
2.69 | down 4.10 | down 1.52 | down PPP2R2C| NM_181876
2.79 | up 3.16 | up 1.13 | up PPP2R3B-{ NR_027232
190

www.manaraa.com




AS1

1.75 |up 2.28 | up 1.30 |up PRC1 NM_003981
2.89 | up 2.89 | up 1.00 |up PRELID2 | NM_138492
2.11 | down 1.88 | down 1.12 | up ERICKLE NM_153026
6.35 | up 6.91 |up 1.09 | up PRIMA1 | NM_178013
3.93 |up 3.79 |up 1.03 | down PRINS NR_023388
4.45 | up 2.40 |up 1.86 | down PRKXP1 | AIO16765
2.38 | up 1.72 |up 1.38 | down PRKY NR_028062
5.54 | up 2.71 |up 2.04 | down PRLR NM_000949
1.61 | down 3.35 | down 2.08 | down PROC NM_000312
2.64 | down 3.24 | down 1.23 | down PROC NM_000312
1.75 |up 2.45 | up 1.40 | up PROCA1 | NM_152465
2.31 | down 3.49 | down 1.51 | down PROCR NM_006404
4.67 | up 7.31 | up 1.56 |up PRODH NM_016335
4.64 | up 6.17 | up 1.33 | up PRODH NM_016335
2.07 | down 2.19 | down 1.06 | down PROS1 NM_000313
191 |up 2.13 |up 1.11 | up PRPF40A | NM_017892
259 |up 2.38 | up 1.09 | down PRR19 NM_199285
1.74 | down 2.40 | down 1.38 | down PRRG1 NM_000950
5.46 | up 4.04 |up 1.35 | down PRSS12 NM_003619
2.68 | down 3.47 | down 1.29 | down PRUNE2 | NM_015225
2.08 | up 2.60 | up 1.25 | up PSIP1 NM_033222
1.71 |up 2.52 |up 1.48 | up PSIP1 NM_021144
277 | up 1.98 | up 1.40 | down PSMC3IP | NM_013290
2.13 |up 1.59 |up 1.33 | down PSMD5 AK001065
2.03 |up 1.33 | up 1.53 | down PTCD2 NM_024754
3.30 | down 1.76 | down 1.88 |up PTGER3 | NM_198719
5.40 | down 18.45 | down 3.42 | down PTHLH NM_198965
7.81 |up 8.61 | up 1.10 | up PTN NM_002825
1.48 | down 2.13 | down 1.43 | down PTP4A1 NM_003463
3.67 | down 2.75 | down 1.33 | up PTPLA BC027709
2.13 |up 153 |up 1.39 | down PTPN13 NM_080685
5.66 | up 3.24 | up 1.75 | down PTPRF BC048416
3.00 |up 2.11 |up 1.42 | down PTPRF NM_002840
2.06 | down 1.12 |up 2.31 |up PTPRN2 | NM_002847
1.74 |up 2.44 | up 1.41 | up PTPRS NM_002850
2.00 | down 1.83 | down 1.10 | up PTS NM_000317
2.00 |up 1.83 |up 1.09 | down PTTG1 NM_004219
1.80 | down 2.12 | down 1.18 | down PVT1 NR_003367
1.91 | down 2.06 | down 1.08 | down PVT1 NR_003367
2.10 | down 2.25 | down 1.07 | down PVT1 NR_003367
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2.42 | down 3.76 | down 1.55 | down PYGL NM_002863
1.97 | down 3.84 | down 1.94 | down Q6P4E4
3.51 | down 6.93 | down 1.97 | down Q9RWL9
2.00 |up 2.10 |up 1.05 | up QRICH2 | NM_032134
1.35 | down 2.07 | down 1.54 | down QSOX1 ZM—OOlOOMZ
155 |up 2.24 | up 1.45 | up Eﬁ‘BllFl NM_032932
2.70 | up 4.04 | up 1.50 |up RAB26 NM_014353
1.70 |up 2.38 | up 1.40 | up RAB36 NM_004914
2.01 | down 3.78 | down 1.88 | down RAB38 NM_022337
3.17 | up 3.39 |up 1.07 | up RAB42 NM_152304
2.24 | down 1.40 | down 1.61 |up RAB44 AK125083
2.01 |up 1.49 |up 1.35 | down RAD54B | NM_012415
2.30 | up 1.87 |up 1.23 | down RAD54L | NM_003579
5.88 | up 431 |up 1.36 | down RALGPS1| NM_014636
2.39 | up 2.29 | up 1.04 | down RALGPS1| NM_014636
11.04 | up 9.32 |up 1.18 | down RANBP17 | NM_022897
1.73 |up 2.72 | down 4.70 | down EZAPlGA NM_015085
2.43 | up 2.25 | up 1.08 | down RARB NM_000965
3.35 |up 241 |up 1.39 | down RASEF AKO056176
2.58 |up 4.83 | up 1.87 | up RASEF NM_152573
2.98 | up 247 | up 1.21 | down RASIP1 NM_017805
2.50 |up 1.63 |up 1.53 | down RBBP4 NM_005610
2.13 |up 1.39 |up 1.53 | down RBBP8 NM_002894
2.19 |up 1.66 |up 1.32 | down RBBP9 NM_006606
1.39 |up 2.02 | up 1.45 | up RBM10 NM_005676
4.37 | up 2.47 | up 1.77 | down RBM14 NM_006328
211 | up 1.83 |up 1.16 | down RBM15 NM_022768
2.00 | up 2.16 | up 1.08 | up RBM19 l;IM_00114669
2.10 |up 2.28 | up 1.09 | up RBMZ6- NR_038991
AS1
2.22 | down 2.46 | down 1.11 | down RBM44 ZIM—OONBOSO
1.40 |up 3.39 |up 2.42 | up RBP5 NM_031491
4.17 | up 3.88 | up 1.07 | down RDM1 SM—00103483
2.92 |up 2.67 |up 1.09 | down REC8 SM—00104820
3.25 | down 2.40 | down 1.35 | up RECK NM_021111
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2.24 | up 1.85 | up 1.21 | down RECQL4 | NM_004260
2.13 |up 2.08 | up 1.02 | down RELB NM_006509
6.51 | up 6.24 | up 1.04 | down REM1 NM_014012
3.53 |up 2.18 |up 1.62 | down REPS2 NM_004726
2.17 | down 2.03 | down 1.07 |up REREP3 | NR_033735
2.10 |up 1.17 |up 1.79 | down RFC3 NM_181558
2.16 | up 2.57 | up 1.19 |up RFPL3- NR_001450
AS1
2.26 | down 1.59 | down 1.42 |up RFTN2 NM_144629
191 |up 2.06 | up 1.08 | up RFX5 NM_000449
4.48 | up 156 |up 2.87 | down RGNEF I;IM—OOM??GQ
4.40 | up 2.09 |up 2.11 | down RGNEF I;IM—OOM??GQ
1.97 | down 2.98 | down 1.51 | down RGPD1 ?M—OOlOZMS
2.77 | down 7.63 | down 2.76 | down RGS20 NM_170587
1.33 |up 2.10 |up 1.58 | up RGS5 NM_003617
8.94 | up 8.46 | up 1.06 | down RHBDL3 | NM_138328
2.86 | up 191 |up 1.49 | down RHEBL1 | NM_144593
2.10 | down 2.13 | down 1.01 | down RHOB NM_004040
2.50 | down 2.05 | down 1.22 | up RHOB NM_004040
1.69 | down 4.25 | down 2.51 | down RHOD NM_014578
449 | up 490 | up 1.09 |up RHOXF1 | NM_139282
2.22 | up 2.60 |up 1.17 | up RHPN1 NM_052924
19.14 | up 9.96 | up 1.92 | down RIBC2 NM_015653
255 | up 494 | up 1.94 |up RIC3 NM_024557
2.31 |up 1.36 | up 1.70 | down RIC8B NM_018157
1.86 | down 3.38 | down 1.81 | down RIMS3 NM_014747
1.47 |up 2.18 |up 1.49 | up RINL gM—OOll%S?’
3.31 |up 1.96 | up 1.69 | down RIPK4 NM_020639
2.02 |up 1.56 |up 1.30 | down ZRL\IASEH NM_006397
2.32 | down 2.39 | down 1.03 | down RNF112 NM_007148
2.04 | up 1.12 | down 2.29 | down RNF115 NM_014455
4.74 | up 4.82 | up 1.02 |up RNF150 NM_020724
7.71 | up 5.05 |up 1.53 | down RNF165 NM_152470
550 | up 4.88 | up 1.13 | down RNF207 BC119780
4.63 | up 5.73 | up 1.24 | up RNF207 NM_207396
3.22 | up 5.02 | up 1.56 |up RNF207 NM_207396
14.63 | up 16.31 | up 1.11 | up RNF212 NM_00113103
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12.23 | up 11.52 | up 1.06 | down RNF212 NM_194439
2.07 | down 3.34 | down 1.61 | down RNF217 NM_152553
6.30 | up 571 |up 1.10 | down RNF32 NM_030936
299 | up 2.56 | up 1.17 | down RNF43 NM_017763
1.85 |up 2.02 |up 1.09 | up RNF44 NM_014901
211 | up 2.63 | up 1.25 | up RNPC3 AK289844
1.85 |up 2.25 | up 1.22 | up RNPC3 NM_017619
2.18 | down 1.95 | down 1.12 | up RNU12 NR_029422
4.23 | down 3.70 | down 1.14 |up RNU2-2 NR_002761
2.24 | up 2.32 | up 1.03 | up ROBO2 NM_002942
2.48 | up 2.30 |up 1.08 | down RPA2 NM_002946
2.36 | up 2.35 |up 1.01 | down RPA2 NM_002946
1.46 | down 2.01 | down 1.38 | down RPF2 NM_032194
2.19 | down 1.84 | down 1.19 |up RPL22L1 EM—00109964
2.09 |up 2.00 | up 1.05 | down RPL32P3 | AK096589
2.62 | down 2.92 | down 1.12 | down RPL3L NM_005061
2.22 | up 1.85 | up 1.20 | down RPRD2
2.36 | up 1.87 |up 1.26 | down TgSlSAP NR_026768
2.20 | up 2.44 | up 1.11 |up RPS23 NM_001025
345'9 up 13.57 | up 32.87 | down RPS4Y1 NM_001008
327'4 up 12.31 | up 34.72 | down RPS4Y2 ? M_00103956
3.71 | up 231 | up 1.61 | down RTKN2 NM_ 145307
2.65 |up 2.25 |up 1.18 | down RTKN2 BC025765
50.71 | up 16.42 | up 3.09 | down RTP3 NM_031440
2.18 | down 1.91 | down 1.14 |up RUNX2 NM_004348
2.54 | up 2.05 |up 1.24 | down RUNX3 ISIM_00103168
2.52 |up 1.82 |up 1.39 | down RUNX3 ISIM_00103168
2.02 | down 1.35 | down 1.50 |up S100A5 NM_002962
2.10 |up 2.16 |up 1.03 | up S1PR5 NM_030760
2.27 | up 2.65 | up 1.17 |up SAMD10 | NM_080621
1.68 | down 2.46 | down 1.46 | down SAMD4A | NM_015589
1.81 | down 2.41 | down 1.33 | down SAMD4A | NM_015589
1.92 | down 2.29 | down 1.19 | down SAMDS8 NM_144660
2.13 | up 2.09 | up 1.02 | down SAP18 NM_005870
2.21 |up 1.70 |up 1.30 | down SAP30 NM_003864
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2.14 | up 1.92 | up 1.12 | down SAP30L NM_024632
2.07 |up 154 |up 1.34 | down SASS6 NM_194292
3.46 | up 291 |up 1.19 | down SBK1 TM—OOlOZMO
2.57 |up 2.40 |up 1.07 | down SCAI NM_173690
2.02 |up 191 |up 1.05 | down SCAPER | AB040887
3.14 | up 2.56 | up 1.23 | down ;?ARNA DWwW407923
2.53 |up 1.90 |up 1.33 | down SCD5 SM—00103758
5.88 | down 4.31 | down 1.36 | up SCG2 NM_003469
1.96 | down 3.88 | down 1.98 | down SCG5 NM_003020
3.63 | up 3.52 |up 1.03 | down SCML2 NM_006089
2.31 | down 1.93 | down 1.20 | up SCN3A NM_006922
2.18 | up 253 | up 1.16 |up SCPEP1 NM_021626
3.71 | up 154 |up 2.41 | down SDC4 NM_002999
2.69 |up 2.16 |up 1.24 | down SDHAP1 | AK125217
142 |up 2.15 | up 1.51 |up SEC31B NM_015490
2.04 | down 3.04 | down 1.49 | down SEMA3C | NM_006379
2.48 | up 2.18 |up 1.13 | down SEMA4C | NM_017789
1.28 | down 1.93 | up 2.47 | up SEMASB EM—OOlOSNO
3.75 | up 5.16 | up 1.38 | up SEMAGA | NM_020796
2.09 | down 1.39 | down 1.50 |up SEMA6C TM—00117806
448 | up 3.74 | up 1.20 | down SEPT3 NM_145733
2.19 | down 2.27 | down 1.04 | down SEPX1 NM_016332
1.33 | down 2.53 | down 1.89 | down SERINC2 | NM_178865
1.57 |up 2.25 | down 3.53 | down ?ERPINB NM_002639
2.49 | down 4.00 | down 1.60 | down fERPINE NM_000602
3.14 | down 2.37 | down 1.32 | up SESN3 NM_144665
1.52 | down 2.01 | down 1.32 | down SETD3 NM_199123
2.20 |up 1.75 | up 1.26 | down SETD5 ?M_00108051
1.69 |up 2.22 | up 1.32 | up SFI1 ?M—OOlOOMG
3.97 | down 2.00 | down 1.98 | up SGCA NM_000023
3.25 |up 3.16 |up 1.03 | down SGPP2 AK096323
1.89 | down 3.14 | down 1.66 | down SH2D5 TM—OOMO?’lG
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4.03 |up 2.62 | up 1.54 | down SH3BP2 EM_00114585
3.85 | up 2.40 |up 1.60 | down SH3TC1 | BC068094
2.75 | up 2.25 | up 1.22 | down SH3TC1 NM_018986
1.43 |up 2.29 | up 1.60 |up SHE EM—OOlOlOM
3.39 |up 1.89 |up 1.79 | down EHROOM NM_020859
3.32 |up 1.92 | up 1.73 | down EHROOM NM_020859
1.80 |up 2.14 | up 1.19 |up SIGIRR NM_021805
9.99 |up 13.09 | up 1.31 |up SIM2 NM_005069
2.71 | down 1.61 | down 1.68 | up SIRPB2
5.44 | up 198 |up 2.75 | down SIX4 NM_017420
2.08 | up 141 |up 1.48 | down SKA1 EM_00103953
2.53 |up 1.89 |up 1.34 | down SKA3 NM_145061
1.91 | down 2.40 | down 1.26 | down SLC10A6 | NM_197965
1.01 |up 2.92 | down 2.94 | down SLC11A1 | NM_000578
3.12 | up 5.12 | up 1.64 | up SLC12A7 | NM_006598
2.62 | up 2.48 | up 1.06 | down SLC12A7 | NM_006598
1.05 | down 3.21 | down 3.05 | down gLC%Al NM_018593
1.45 | down 3.26 | down 2.24 | down gLClBAl NM_018593
5.96 | up 554 | up 1.07 | down SLC16A8 | NM_013356
443 | up 411 |up 1.08 | down SLC1A1 | NM_004170
2.22 | down 2.52 | down 1.14 | down ELCZZAZ NM_015482
2.06 |up 1.53 | up 1.34 | down ELCZSAZ NM_024698
2.56 | up 3.23 | up 1.26 | up §L025A2 NM_024103
1.65 |up 221 |up 1.34 | up ELCZSA?’ NM_201520
2.00 | up 1.74 | up 1.15 | down SLC26A5 | NM_206883
1.52 | down 2.18 | down 1.43 | down SLC28A1 | NM_004213
1.84 | down 2.07 | down 1.12 | down SLC2A14 | BC060766
1.33 | down 2.37 | down 1.79 | down SLC2A3 NM_006931
1.91 | down 2.14 | down 1.12 | down SLC35D1 | NM_015139
2.79 |up 2.43 | up 1.15 | down SLC35E2 | NM_182838
2.17 | up 2.47 | up 1.14 | up SLC35E2 | NM_182838
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2.56 | down 2.01 | down 1.27 |up SLC37A2 | NM_198277
2.02 | down 1.55 | down 1.31 |up SLC38A1 | DC378344
2.06 | up 156 |up 1.32 | down SLC45A4 TM—00108043
5.06 | down 5.38 | down 1.06 | down SLC47A2 | NM_152908
1.96 | down 3.89 | down 1.99 | down SLC5A10 | NM_152351
2.43 | up 1.76 |up 1.39 | down SLC5A6 | NM_021095
2.04 |up 1.67 | up 1.22 | down SLC5A6 NM_021095
1.49 |up 2.06 | up 1.38 | up SLC6A16 | NM_014037
2.25 | down 1.82 | down 1.23 | up SLC6A17 gM_OOlOlOSQ
7.23 | down 10.35 | down 1.43 | down SLC6A2 TM—OOM?ZSO
3.40 | down 5.42 | down 1.59 | down SLC7A11 | NM_014331
2.13 | down 3.97 | down 1.86 | down SLC7A5 NM_003486
3.80 | down 6.15 | down 1.62 | down SLC7A8 | NM_182728
4.02 | down 7.10 | down 1.77 | down SLC7A8 NM_182728
1.74 |up 2.20 |up 1.26 | up SLC9A7 | NM_032591
155 |up 2.31 |up 1.49 | up fLCQA?P NR_033801
2.22 | up 191 |up 1.16 | down SLC9A8 | NM_015266
2.33 | down 1.68 | down 1.38 |up SLC9B2 NM_178833
5.06 | up 6.29 | up 1.24 | up SLFN13 NM_144682
2.56 | down 6.78 | down 2.65 | down SLITRK6 | NM_032229
2.43 | up 3.36 | up 1.38 | up SMA4 NR_029426
2.69 |up 2.46 | up 1.09 | down SMARCA NM_139045
1.96 |up 2.16 |up 1.10 | up SMARCA NM_139045
94.60 | up 84.20 | up 1.12 | down SMC1B NM_148674
211 | up 198 |up 1.07 | down SMC5 NM_015110
2.07 |up 1.81 |up 1.14 | down SMG9 NM_019108
5.17 |up 411 |up 1.26 | down :MPDLS SM—OOlOOQSG
1.64 | down 2.44 | down 1.49 | down SMTN NM_134269
1.75 | down 2.29 | down 1.31 | down SNAI2 NM_003068
2.26 | down 1.58 | down 1.43 | up SNAR-I NR_024343
2.37 | down 1.61 | down 1.46 | up fNORAl NR_002953
2.09 | down 1.54 | down 1.36 | up fg‘ORAl NR_003711
2.23 | down 2.30 | down 1.03 | down SNORA1 | NR_002958
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2.26 | down 2.13 | down 1.06 | up SNORAl NR_002917
2.06 | down 1.78 | down 1.16 |up fNORAZ NR_002576
2.17 | down 2.08 | down 1.04 |up ENORAZ NR_002962
2.32 | down 2.16 | down 1.07 | up ?NORAZ NR_002575
2.64 | down 2.58 | down 1.02 |up :NORAZ NR_002964
2.69 | down 2.34 | down 1.15 |up SNORA3 | NR_002580
2.20 | down 2.66 | down 1.21 | down ?NORAA' NR_002975
2.03 | down 2.10 | down 1.03 | down SNORAS NR_002585
2.20 | down 1.70 | down 1.29 | up SNORAS NR_002990
2.56 | down 2.34 | down 1.10 |up iNORAG NR_002326
2.09 | down 2.18 | down 1.04 | down ENORAES NR_002449
1.98 | down 2.21 | down 1.12 | down ?);IORA? NR_002911
2.27 | down 2.33 | down 1.03 | down ngRA7 NR_002910
2.13 | down 2.25 | down 1.06 | down f(’\:lOR'M NR_003017
2.06 | down 1.91 | down 1.08 |up gEORA? NR_002907
2.09 | down 1.92 | down 1.09 |up SNORDl NR_002604
6.04 | down 5.09 | down 1.19 |up ill\l(l); b1 NR_003205
2.56 | down 2.74 | down 1.07 | down i’l\l(l)fDl NR_003207
4.30 | down 551 | down 1.28 | down i’l\l(Z)C?Dl NR_003213
3.10 | down 2.86 | down 1.08 | up i’l\lg::Dl NR_003221
3.79 | down 3.62 | down 1.05 |up i’l\l(z);Dl NR_003221
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4.14 | down 3.92 | down 1.06 | up i’;‘_gRDl NR_003201
2.06 | down 1.74 | down 1.18 | up SNORDl NR_003030
2.16 | down 1.80 | down 1.19 |up S[B\IORDl NR_003695
2.47 | down 2.10 | down 1.18 |up ENORDl NR_002440
2.32 | down 1.40 | down 1.66 | up ?NORDl NR_003045
2.04 | down 1.81 | down 1.13 |up iNORDZ NR_002447
2.03 | down 1.23 | down 1.66 | up iNORDS NR_000019
2.06 | down 2.08 | down 1.01 | down ?NORD:}' NR_002602
2.95 | down 3.40 | down 1.15 | down SE\iORD?' NR_003271
2.62 | down 3.32 | down 1.27 | down SXIORD4 NR_000014
1.52 | down 2.21 | down 1.46 | down g(l;l ORD4 NR_003042
2.26 | down 2.19 | down 1.03 |up 2NORD4 NR_000024
2.33 | down 1.97 | down 1.18 | up SNORD6 | NR_003036
2.50 | down 3.45 | down 1.38 | down ENORDG NR_003054
2.13 | down 2.69 | down 1.27 | down SNORDS NR_004398
2.12 | down 1.88 | down 1.13 |up EXIORDS NR_000027
2.00 | down 2.14 | down 1.07 | down 2NORD9 NR_003074
3.71 | down 3.81 | down 1.03 | down iNORD9 NR_003075
3.04 | up 5.27 | up 1.73 | up SNX22 NM_024798
571 |up 5.61 | up 1.02 | down SNX31 NM_152628
6.31 | up 2.57 | up 2.46 | down SORBS2 | NM_021069
450 |up 2.86 | up 1.57 | down SORBS2 | NM_021069
254 | up 1.77 |up 1.43 | down SOX13 BC040649
2.25 | up 1.67 |up 1.34 | down SOX13 NM_005686
1.78 | down 5.08 | down 2.85 | down SOX15 NM_006942
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2.20 | down 1.21 | down 1.82 |up SOX17 NM_022454
241 |up 2.63 | up 1.09 | up SOX30 NM_178424
3.38 | up 5.01 |up 1.48 | up SOX8 NM_014587
6.72 | up 11.71 | up 1.74 | up SP5 EIM—00100384
10.01 | up 19.05 | up 1.90 |up SP9
252 | up 2.64 | up 1.05 |up SPATA18 | NM_145263
255 |up 1.66 | up 1.54 | down SPATA2 | NM_006038
3.15 |up 1.75 |up 1.81 | down SPATAS5 | NM_145207
1.67 | down 2.82 | down 1.69 | down SPEG EIM—OOM??’M
2.35 | down 1.55 | down 1.52 | up SPEG
9.14 | up 15.23 | up 1.67 | up SPIB NM_003121
1.87 |up 242 | up 1.29 | up SPICE1 NM_144718
16.93 | down 19.50 | down 1.15 | down SPINK6 NM_205841
3.09 |up 3.42 | up 1.10 |up SPOCK2 | NM_014767
4.33 | down 2.80 | down 155 | up SPON1 NM_006108
14.14 | down 21.77 | down 1.54 | down SPRR2G TM—OOlOMZQ
4.83 | down 16.91 | down 3.50 | down SPRR4 NM_173080
4.15 | down 3.05 | down 1.36 | up SPTLC3 NM_018327
2.06 | down 2.04 | down 1.01 |up SPTSSA | NM_138288
494 | up 5.24 | up 1.06 | up SRGAP3 | NM_014850
3.78 | down 2.47 | down 1.53 | up SRRM3 glM_OOlllOlQ
1.70 | down 2.16 | down 1.27 | down SSFA2 NM_006751
2.13 | down 2.03 | down 1.05 | up SSH2 BC011636
2.94 | up 2.71 |up 1.08 | down SSTR2 NM_001050
2.20 | up 2.64 | up 1.20 | up SSX2IP NM_014021
2.31 |up 1.78 | up 1.30 | down ST5 NM_005418
23.15 | up 37.41 | up 1.62 | up STAG3 NM_012447
10.78 | up 16.03 | up 1.49 | up STAG3 NM_012447
557 | up 9.22 | up 1.66 |up STAR NM_000349
1.83 |up 2.15 | up 1.18 | up STIM2
2.53 |up 1.88 | up 1.35 | down STMN1 NM_203401
1.48 | down 2.80 | down 1.90 | down STON2 NM_033104
2.60 | up 2.94 | up 1.13 | up STOX2 NM_020225
1.36 | down 2.06 | down 1.51 | down STRN3 NM_014574
2.66 | down 4.11 | down 1.54 | down SUN3 SM—OOlOSOm
7.63 | up 6.32 | up 1.21 | down SuUSsD4 NM_017982
1.69 |up 2.08 | up 1.23 | up SUV420H | NM_032701
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6.08 | up 6.19 | up 1.02 |up SVv2B NM_014848
2.22 | up 3.09 |up 1.39 | up SVIP NM_148893
11.37 | up 9.59 |up 1.19 | down SYCE2 glM_OOll()SS?
23.50 | up 30.23 | up 1.29 | up SYCP2 NM_014258
1.42 |up 2.55 |up 1.79 | up SYNGR1 | NM_145731
4.29 | up 4.45 | up 1.04 | up SYNGR3 | NM_004209
251 |up 2.92 |up 1.17 | up SYNGR3 | NM_004209
8.57 | up 20.74 | up 242 | up SYNPO2 | NM_133477
9.48 | up 11.09 | up 1.17 | up TAF7L NM_024885
3.56 | up 412 | up 1.16 |up TAL2 NM_005421
2.25 |up 1.66 |up 1.36 | down TBC1D24 | NM_020705
2.51 | down 1.91 | down 1.31 |up TBX1 NM_080647
6.84 | down 4.27 | down 1.60 |up TBX18 gIM—OOlOBOSO
113.1

66.60 | up 0 up 1.70 | up TCAM1P | NR_002947
17.76 | up 17.63 | up 1.01 | down TCAM1P | NR_002947
241 |up 3.50 |up 1.45 | up TCEAS NM_003196
2.43 | down 2.23 | down 1.09 | up TCEAL7 | NM_152278
1.80 |up 2.06 | up 1.15 | up TCF7 NM_003202
2.20 | up 191 |up 1.15 | down TCF7L1 NM_031283
155 |up 241 | up 1.56 |up TCL1B NM_004918
19.53 | up 28.83 | up 1.48 | up TCP11 NM_018679
5.29 |up 4.34 | up 1.22 | down TCP11 NM_018679
2.22 | down 2.25 | down 1.02 | down EiTEXl SM—00101363
3.34 |up 1.72 |up 1.94 | down TCTN2 NM_024809
4.22 | up 6.42 | up 1.52 | up TDRD10 | NM_182499
3.49 |up 7.83 |up 2.24 | up TDRD10 | NM_182499
2.32 | up 2.80 |up 1.21 | up TDRD10 | NM_182499
1.87 |up 2.14 | up 1.14 |up TERT NM_198253
2.36 | down 1.59 | down 1.49 |up TFF1 NM_003225
6.86 | down 3.98 | down 1.73 |up TFPI2 NM_006528
2.42 | up 1.38 |up 1.76 | down TGIF2 NM_021809
2.18 |up 1.57 |up 1.39 | down THAP10 | NM_020147
2.83 |up 2.55 |up 1.11 | down THAP2 NM_031435
2.68 | down 2.43 | down 1.10 |up THBS1 NM_003246
3.03 | down 2.59 | down 1.17 |up THBS1 NM_003246
2.33 | up 2.29 | up 1.02 | down THBS4

2.44 | down 2.86 | down 1.17 | down THSD1 NM_199263
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2.87 | up 2.73 | up 1.05 | down TIFA NM_052864
2.19 |up 2.25 |up 1.03 | up TIGD3 NM_145719
2.58 |up 251 |up 1.03 | down ;IMELES NM_003920
6.50 | up 7.65 | up 1.18 | up TIP3 NM_014428
2.06 | up 3.86 | up 1.87 | up TLR10O NM_030956
2.65 |up 2.31 |up 1.14 | down TLR5 NM_003268
4.18 | up 5.62 | up 1.34 |up TLX2 NM_016170
14.76 | up 20.76 | up 1.41 | up TLX3 NM_021025
7.11 | down 9.02 | down 1.27 | down TM4SF19 | NM_138461
7.88 | down 10.75 | down 1.36 | down TM4SF19 | NM_138461
3.77 | up 2.83 | up 1.33 | down TM7SF3 NM_016551
2.64 | up 2.46 | up 1.07 | down TM7SF3 NM_016551
2.24 | down 3.98 | down 1.78 | down TMC7 NM_024847
191 |up 3.08 | up 1.61 |up TMCS8 NM_152468
2.45 | up 2.36 | up 1.04 | down TMCO4 NM_181719
1.87 |up 2.16 | up 1.16 |up TMCO4 NM_181719
2.05 | down 1.78 | down 1.15 | up TMCO7 NM_024562
1.23 | down 2.02 | down 1.65 | down ;MEMlO NM_178520
228 | up 3.01 | up 132 |up TMEM15 | NM_00108050
0oC 6
2.76 | up 152 |up 1.81 | down IMEMN NM_173490
2.36 | up 2.22 | up 1.06 | down ;MEMN NM_198282
2.76 | up 2.17 |up 1.27 | down 1’2\/IEM19 NM_015257
253 |up 2.14 | up 1.18 | down ;MEMZS gM—OOlOMSS
2.06 | up 145 |up 1.42 | down TMEM81 | NM_203376
1.47 |up 3.14 | up 2.13 |up TMIE NM_147196
2.23 | up 1.86 |up 1.20 | down TMPO NM_003276
20.58 | up 16.07 | up 1.28 | down IgIPRSSl NM_182502
3.58 |up 282 |up 1.27 | down TMPRSS2| NM_005656
4.15 | up 3.67 |up 1.13 | down TMSB4Y | NM_004202
2.38 | up 2.19 |up 1.08 | down TMTC2 NM_152588
1.61 | down 2.97 | down 1.85 | down TNC NM_002160
3.98 |up 3.53 |up 1.13 | down TNFAIP2 | NM_006291
2.18 |up 2.00 |up 1.09 | down EII;IFRSFl NM_003842
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1.17 |up 2.18 |up 1.86 | up I’;\IFRSH NM_003839
2.06 | up 2.65 | up 1.29 | up INFRSFl NM_003820
1.78 |up 2.63 | up 1.48 | up TNFRSF9| NM_001561
4.18 | up 2.50 |up 1.67 | down TNFSF15 | NM_005118
1.67 | down 2.08 | down 1.24 | down TNRC6C SM—00114264
1.47 | down 1.56 |up 2.30 | up TNXB NM_019105
1.51 | down 2.73 | up 412 |up TNXB NM_032470
1.62 | down 196 |up 3.17 |up TNXB NM_019105
2.75 | up 1.71 |up 1.60 | down TONSL NM_013432
2.14 | up 1.75 |up 1.22 | down TOPBP1 | NM_007027
3.53 | up 1.77 |up 1.99 | down TP53 NM_000546
250 |up 1.86 |up 1.34 | down TP53 NM_000546
2.71 | up 3.00 |up 1.11 |up TP73-AS1| NR_033711
2.63 | up 255 |up 1.03 | down TPD52 EM—00102525
1.55 | down 2.11 | down 1.36 | down TPM4 NM_003290
1.60 | down 2.14 | down 1.33 | down TPM4 NM_003290
5.20 | up 4.85 | up 1.07 | down TRAF1 NM_005658
3.76 |up 253 |up 1.49 | down TRAF2 NM_021138
2.92 |up 2.76 | up 1.06 | down TRAF2 NM_021138
5.46 | down 3.41 | down 1.60 | up TREM1 NM_018643
2.43 | up 1.22 |up 1.98 | down TRIB2 NM_021643
2.35 | up 2.09 |up 1.12 | down TRIM2 NM_015271
2.11 |up 2.34 | up 1.11 | up TRIM45 NM_025188
2.17 | up 2.20 | up 1.02 |up TRIM47 NM_033452
498 | up 6.13 | up 1.23 | up TRIM50 NM_178125
1.95 |up 2.38 | up 1.22 | up TRIM66 NM_014818
1.66 | down 2.77 | down 1.67 | down TRMT12 | NM_017956
2.69 |up 2.54 | up 1.06 | down TROAP NM_005480
1.69 |up 410 | up 2.43 | up TRPM6 NM_017662
2.85 | up 2.66 | up 1.07 | down TRPV4 NM_147204
3.64 | up 5.22 | up 1.43 | up TRPV6 NM_018646
3.25 |up 3.58 | up 1.10 | up TRPV6 NM_018646
2.46 | up 2.03 |up 1.21 | down TSC2 NM_000548
5.20 | down 1.88 | down 2.76 | up TSIX NR_003255
7.31 | down 1.78 | down 411 |up TSIX NR_003255
1.39 |up 1.55 | down 2.16 | down TTC26 NM_024926
2.07 | down 1.77 | down 1.17 |up TTC39B NM_152574
2.93 | down 3.32 | down 1.13 | down TTC7B NM_00101085
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4.08 | up 251 |up 1.63 | down TTCOC AF289605
3.18 | up 2.70 | up 1.18 | down TTTY14 NR_001543
42.58 | up 6.20 | up 6.87 | down TTTY15 NR_001545
15.88 | up 4.18 | up 3.80 | down TTTY15 | NR_001545
1.52 | down 2.10 | down 1.37 | down TUBA3C | NM_006001
1.83 | down 2.40 | down 1.31 | down TUBA4A | NM_006000
1.90 | down 2.66 | down 1.40 | down TUBA4A | NM_006000
1.96 | down 2.65 | down 1.35 | down TUBA4A | NM_006000
2.09 | down 1.41 | down 1.48 | up TUBAS NM_018943
1.80 | down 2.48 | down 1.37 | down TUBB2A | NM_001069
2.40 | down 2.76 | down 1.15 | down TUBB2A | NM_001069
2.91 | down 4.19 | down 1.44 | down TUBBS3 NM_006086
1.25 | down 2.02 | down 1.62 | down TUBB6 NM_032525
2.17 | down 3.01 | down 1.38 | down TWIST2 | NM_057179
34.70 | up 8.16 | up 4.25 | down ';XLNGZ NR_045128
23.34 | up 542 | up 4.31 | down ';XLNGZ NR_045129
22.75 | up 6.69 | up 3.40 | down ';XLNGZ NR_045128
201 |up 1.65 | up 1.22 | down TYK2 NM_003331
2.84 | up 2.47 | up 1.15 | down TYMS NM_001071
1.94 |up 2.34 | up 1.21 | up UBA7 NM_003335
7.76 | up 6.78 | up 1.14 | down uBD NM_006398
1.44 | down 2.17 | down 1.50 | down UBEZ2H NM_003344
2.56 | down 2.04 | down 1.26 | up UBE2Q2 | NM_173469
2.46 | down 1.92 | down 1.28 | up TBEZQZP NR_003661
2.95 | down 2.11 | down 1.40 | up TBEZQZP NR_003661
1.56 | up 1.40 | down 2.18 | down UBQLN1 | NM_013438
2.97 |up 1.91 |up 1.55 | down UBXN11l | NM_183008
195 |up 2.24 | down 4.36 | down UCAl NR_015379
2.49 | up 2.08 | up 1.20 | down UNC119B EM—00108053
2.12 | up 1.79 |up 1.18 | down UNC13B | NM_006377
2.18 | down 1.76 | down 1.24 | up UNCX TM—00108046
2.10 |up 1.87 |up 1.12 | down UNG NM_003362
6.67 | up 5.58 | up 1.19 | down UPB1 NM_016327
1.86 | down 3.26 | down 1.75 | down UPP1 NM_181597
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2.05 | down 3.19 | down 1.55 | down UPP1 BC047030

2.00 |up 2.29 |up 1.15 | up URB1 NM_014825
2.57 |up 1.82 |up 1.41 | down USP18 NM_017414
46.53 | up 6.45 | up 7.22 | down USP9Y NM_004654
6.56 | up 3.08 |up 2.13 | down USP9Y NM_004654
1.61 | down 2.05 | down 1.28 | down UST NM_005715
18.95 | up 555 | up 3.41 | down uTyY BC012581
13.36 | up 4.48 | up 2.99 | down Uty NM_182660
5.32 | up 3.88 | up 1.37 | down Uty NM_007125
4.75 | down 3.68 | down 1.29 |up VAX1 ?M_OOlllZ?O
6.30 | up 7.98 |up 1.27 | up VCAM1 NM_001078
2.10 | down 2.03 | down 1.04 |up VCX2 NM_016378
2.25 | down 2.92 | down 1.30 | down VEGFC NM_005429
3.36 | down 2.03 | down 1.66 | up VGLL3 NM_016206
1.74 | up 2.04 | up 1.17 | up VHL NM_000551
2.03 | down 1.38 | down 1.47 | up VMAC TM_00101792
2.49 | down 2.01 | down 1.24 | up VPS37D TM—00107762
1.41 | down 3.45 | down 2.44 | down VSIG1 NM_182607
1.67 |up 2.02 |up 1.21 | up VSIG10 NM_019086
2.90 |down 1.83 | down 1.58 | up \Z/TRNAl' NR_026704
499 |up 3.63 |up 1.37 | down VWDE ZIM—00113592
2.47 | down 1.82 | down 1.36 | up WASF3 NM_006646
156 |up 2.06 | up 1.32 | up WDR33 EM—OOlOO%Z
2.21 |up 2.07 |up 1.07 | down WDR34 NM_052844
271 |up 2.68 | up 1.01 | down WDR52 NM_018338
491 | down 7.45 | down 1.52 | down WDRG66 NM_144668
2.16 |up 1.84 |up 1.17 | down WDR76 NM_024908
2.20 | up 1.82 |up 1.20 | down WEE1 NM_003390
29.77 | up 10.74 | up 2.77 | down WFDC2 NM_006103
24.53 | up 7.73 | up 3.17 | down WFDC2 NM_006103
2.82 | up 2.40 |up 1.17 | down WHSC1 NM_133330
2.12 | up 1.90 |up 1.12 | down WHSC1 NM_007331
2.02 |up 151 |up 1.34 | down WHSC1 NM_133330
3.65 |up 5.09 |up 1.39 | up WIPF3 AK094250
2.81 |up 2.80 |up 1.00 | down WIPF3 BC156551
27.26 | up 29.32 | up 1.08 | up WNK2 NM_006648
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6.03 | up 8.34 | up 1.38 | up WNK2 NM_006648
472 | up 571 | up 1.21 | up WNK2 AB051547
1.09 | down 2.98 | down 2.72 | down WNT7A NM_004625
1.10 | down 2.05 | down 1.85 | down WNT7B NM_058238
211 | up 1.68 |up 1.25 | down WRAP73 | NM_017818
3.27 | down 1.49 | down 2.20 |up XIST NR_001564
95.21 | down 5.26 | down 18.11 | up XIST NR_001564
;80'5 down 7.09 | down 25.46 | up XIST NR_001564
289.2
1 down 7.42 | down 38.98 | up XIST NR_001564
337.7
5 down 12.65 | down 26.69 | up XIST NR_001564
346'5 down 8.31 | down 41.71 | up XIST NR_001564
8.99 | up 13.74 | up 1.53 | up XKR4 NM_052898
XLOC_00
281 |up 2.40 |up 1.17 | down 0153
XLOC_00
3.01 |up 442 | up 1.47 | up 0190
XLOC_00
1.82 |up 2.04 | up 1.12 | up 0350 AK125443
XLOC_00
4.08 |up 3.66 |up 1.12 | down 0363
XLOC_00
2.26 | up 3.64 | up 1.61 |up 0377
2.05 |up 1.85 | up 1.11 | down XLOC_00 AW963279
0390
3.09 |up 3.06 |up 1.01 | down XLOC_00 AK023394
0441
XLOC_00
290 |up 1.24 | up 2.33 | down 0490
XLOC_00
1.60 | down 2.05 | down 1.28 | down 0505
1.91 | down 2.71 | down 1.42 | down 8%207(:—00 XR_108329
2.37 | down 2.87 | down 1.21 | down 8%207(:—00 XR_108330
2.75 | down 5.37 | down 1.95 | down ())(|5'807C—00 AK124056
XLOC_00
3.27 | down 6.25 | down 1.91 | down 0587
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157 | up 213 | up 1.36 | up g(;_ic_oo
324 [down |68 |down | 191 |down | o 5=
1.69 | up 207 | up 1.23 | up g(;;)gc_oo
254 | up 276 | up 1.09 |up g(;;)gc_oo
439 | up 461 | up 1.00 | up g(;;c_oo BX089534
2.16 | down 1.51 | down 1.43 |up )1(;605(:_00
241 |up 461 |up 1.91 | up ;_%;;C_OO
1.77 |up 2.89 |up 1.63 | up ;_(;I):Z_C_OO
2:35 | up 2.61 | up 1.02 | up ;(SL%C—OO BG219825
5.86 | up 1.66 | up 352 |down | o
230 |down |215 |down | 1.07 |up ;(;;C—OO
153 |down |2.36 |down | 1.55 | down ;(EL';C—OO
155 |down |4.70 |down | 3.04 |down i(é_;c_oo
156 |down |251 |down | 1.61 |down i(é_;c_oo
172 |down |3.26 |down 1.89 | down >1<é_;360_oo
146 |down |250 |down | 171 |down | o
243 |down | 1.60 |down | 152 |up i(;.ﬁ)c_oo
2.02 | down 1.24 | down 1.63 | up )1(;:(3)1(:_00
2.12 | down 2.22 | down 1.04 | down )2(:;1(:—00 AK307257
1.45 | down 2.22 | down 1.53 | down >2<I5_i35C_00
2.19 | down 1.83 | down 1.20 |up )Z(IS‘;)C—OO
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2431 | down | 8.47 | down 287 |up >2<é_(()330_oo
36.03 [down | 11.62 |down  |3.10 |up >2<é_(()330_oo
2.18 | down 1.65 | down 1.32 | up >2(|7_$0C_00
341 [P 3.33 | up 102 [down | 3005-%| BCoss2a7
7.05 [P 5.67 | up 1.24 | down ;(é;)oc_oo
1.86 | down 2.25 | down 1.21 | down ;((I)‘?O?C—OO
2.01 Jup 154 | up 130 [down | 3" | BCO30754
2.11 | down 1.69 | down 1.24 |up ;(:ZOZC—OO
1.94 |up 2.61 |up 134 | up g(:gOSC_OO
1.25 |up 2.20 |up 1.76 | up ;(EIB_YOSC_OO
534 [down |197 |down |271 |up ;(;-;C—OO
251 |down  [207 |down |1.22 |up Z('l-c%c—oo
2.44 | up 166 | up 147 [down | 500
1.28 |up 2.16 |up 1.69 | up le-;C_oo
247 |down 566 |down | 220 |down | o0
3.75 | up 221 | up 170 |down | o
3.02 | up 2.18 | up 138 |down | o
2.07 | up 2.56 | up 124 |up ill_é)?C_OO
1.62 | down 4.16 | down 2.57 | down ;(Il_éDSC_OO BX096383
2.23 | up 256 | up 115 | up ;(;Zlc_oo
2.37 | down 3.83 | down 1.62 | down ;(IS‘G%C—OO
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8.04 |down |166 |down |4.85 |up ::%C—OO BY994446
2.00 | up 110 |down | 219 |down | 1o
1.87 | down 2.20 | down 1.18 | down ;(;‘A%C—OO
2.22 | down 3.42 | down 1.54 | down ;(;‘A%C—OO
4.08 | up 6.58 | up 161 | up :;&C—OO
2.10 | down 1.23 | down 1.70 |up )5(|8-009C_00
2.59 | down 2.46 | down 1.06 |up )5(;3‘100(:—00
2.65 | down 2.74 | down 1.03 | down )5(;‘100(:—00
3.23 | down 5.82 | down 1.80 | down )5(;'305(:—00 CB123670
3.97 | down 8.01 | down 2.02 | down ;(;‘?%C—OO CB123670
3.12 | up 201 | up 155 |down | <O
374 |down |11.41|down  |305 |down |~ """ BC040503
1.52 | up 2.45 | up 1.61 |up g_s;)lC_oo
1.85 | up 218 |up 1.18 | up éégsc—oo
334 |down 235 jdown | 142 |up g(SL;C—OO BG185100
201 |down [1.39 |[down |1.45 |up g(g;)sc_oo
239 |down |201 |down |1.19 |up g(;_%c:_oo DA998032
2.16 | down 1.57 | down 1.38 |up >7<;‘504C—00
1.63 |up 3.06 |up 1.88 |up >7<£I1_é)7C_00
1.18 | down 2.69 | down 2.28 | down >7(I5_?:)1C_00
2.27 | up 1.82 | up 125 |down |20
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7.47 |down  |1.83 |down |4.08 |up ;(é_gc_oo
12.35 ) up 4.38 | up 2.82 | down ;(;;C—OO BC043560
2.08 | down 1.48 | down 1.41 | up >7<é‘507C—00
2.11 | down 2.30 | down 1.09 | down ;(;SZC—OO
3.30 | down 1.67 | down 1.97 |up g(l)_i)SC_OO
27.69 | down 4.33 | down 6.40 |up g((l)_lOSC_OO
1.93 | down 2.14 | down 1.11 | down g(cl)_709C_00
210 jdown | 1.87 \down | 1.12 |up ;%E%C—OO BC030106
1.13 | down 3.02 | down 2.67 | down ?1'501(:—00 BC015977
1.62 | down 3.60 | down 2.22 | down ;(:IL_501C_OO BC015977
1.79 |up 2.62 | up 1.46 | up gll_;)zc_oo
3.24 | up 1.83 | up 1.77 | down ;(;_%c_oo
3.05 |up 2.33 | up 1.31 | down g(ZL%C—OO
7.67 | up 3.49 |up 220 | down ;(;;330_00
202 |down [174 |down |1.16 |up g(;ic_oo
2.04 | up 3.85 | up 1.89 | up gg&c_oo AK056146
387 |down |6.89 [down | 1.78 |down g(;_(()aoc_oo
2.07 | down 2.08 | down 1.01 | down g(IY_OO?)C_OO
2.26 | down 7.45 | down 3.29 | down g(IY_i)lC_OO
1.67 | down 2.43 | down 1.45 | down gé_ng_OO
4.59 | down 4.65 | down 1.01 | down g(ll_SOZC_OO
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2.36 | up 1.95 | up 1.21 | down g(nglc_oo AKO091996
1.36 |down |271 |down | 1.99 |down g(;.;)sc_oo
2.59 | up 252 | up 103 |down | 30"
4.84 | up 4.50 | up 108 |down | o -0 | AK054718
3.44 | down 1.65 | down 2.08 | up gIS‘A%C—OO
2.32 | up 1.86 | up 124 |down |70
1.52 | down 3.09 | down 2.04 | down ;;E%C_OO
2.38 | down 2.21 | down 1.08 | up ;(;‘;)C—OO
1.59 | down 2.80 | down 1.76 | down ;(éﬁ)c_oo
171 |down |232 |down | 136 |down | o O
2.12 |up 2.53 |up 1.20 |up 8<I1-f76_01
2.87 | up 2.07 | up 139 |down | 00"
4.99 | up 391 |up 1.28 | down z)(sz%C_Ol
153 |down |2.25 |down | 1.47 |down g;glc—m
2.52 | down 2.55 | down 1.01 | down g(;.;)oc_m AJ412054
2.10 |up 2.58 | up 1.23 |up g;;C_m
342 | up 227 | up 151 |down | > OC-Ot
214 | down 1.47 | down 1.45 | up g;_i)gC_m
2.48 | down 1.69 | down 1.47 |up >O(I7_A(,)3C_Ol AK092053
1.61 | down 3.40 | down 2.11 | down g(;;c_m
3.37 | down 4.01 | down 1.19 | down )O(;‘;C—Ol
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257 |up 467 |up 181 |up g;-ic—m
224 |down |120 |[down [186 |up o
212 up 2.46 | up 1.16 | up f;%C—Ol BC035091
2.01 |up 2.06 | up 1.03 |up >1<;_(())90_01
2.06 | down 1.32 | down 1.56 | up )1(!1_8)8C_01
4.65 |up 7.33 | up 158 | up >1(I5_405C_01
241 |up 3.05 |up 1.27 | up ;_%405(:_01
4.68 | up 7.69 | up 1.64 | up )1(I5_33C_01
2.66 (Up 212 | up 126 |down | 0| BCO35173
2.39 | up 2.98 | up 1.25 | up )1(;3_;)2(:‘01
4.18 | up 277 | up 151 |down |5 OOt
210 |down |153 |down [137 |up oot
233 |down |11.21|down | 4.82 |down ?:;C—Ol BC084573
2.60 |up 2.91 |up 1.12 |up >2(£|3_?(,30C_01
4.07 |up 374 |up 1.09 | down zéic—m
3.85 |up 3.55 | up 1.08 | down ;(égsc_m
219 |down [195 [down |1.12 |up ;')-;C—Ol
2.61 | down 3.49 | down 1.34 | down ;(IS‘&C—Ol
1.60 | down 2.60 | down 1.63 | down ?:é)lC_Ol
1.72 | down 2.76 | down 1.61 | down ?:é)lC_Ol
8.11 up 7.43 | up 109 |down | oF-t
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2.79 | down 4.62 | down 1.66 | down )3(|5_4(2LC_01 BX116929
XLOC_01
2.80 | down 5.00 | down 1.79 | down 3542
XLOC_01
2.23 | down 2.25 | down 1.01 | down 3770
XLOC_01
3.92 | down 3.66 | down 1.07 |up 3832
XLOC_01
1.17 |up 290 |up 247 | up 3868
XLOC 01
1.57 | down 2.58 | down 1.64 | down 3940
XLOC 01
2.47 | up 2.18 |up 1.13 | down 3973
2.84 | up 2.61 |up 1.09 | down XLOC_01 BX105611
3981
XLOC 01
2.15 | down 1.93 | down 1.11 |up 4102
XLOC 01
2.69 |up 3.02 |up 1.12 | up 4107
5.61 |up 4.20 | up 1.33 | down XLOC_01 DB312214
4111
XLOC 01
4.33 |up 3.16 |up 1.37 | down 4219
XLOC_01
2.42 | down 1.59 | down 1.52 |up 4246
XLOC_01
6.89 | up 494 |up 1.39 | down 4257
XLOC_01
3.09 |up 3.24 | up 1.05 | up 4288
XLOC_01
2.58 |up 3.09 |up 1.19 |up 4288
XLOC_01
152 |up 2.17 |up 1.43 | up 4334
6.79 | up 3.87 |up 1.75 | down XLOC_01 XR_109724
4388
XLOC_01
1.27 | down 2.75 | down 2.16 | down 4399
592 |up 3.73 |up 1.59 | down XLOC_01 BC017979
4513
XLOC _I2
291 |up 2.02 |up 1.44 | down 000010
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225 |up 236 |up 1.05 | up ﬁ')-(%%g'g AK311553
3.64 | up 3.07 |up 1.18 | down Tg&%‘f

2.33 | up 3.73 | up 1.60 | up i;&%'?

1.82 | up 2.80 | up 1.54 | up >_<5(()31<(:)5|12

2.48 | up 2.38 | up 1.04 | down ﬁ;&%‘;

290 |up 2.01 |up 1.44 | down )_((I)‘Oolgglj AL832069
1.62 | down 2.66 | down 1.65 | down fcl)‘()ozcézg

2.67 | down 2.19 | down 1.22 |up )_<CI)_002(4:18|92

2.28 | down 3.27 | down 1.43 | down )_<CI)_002(;6|22

7.37 | up 587 |up 1.26 | down fg&%‘;

7.23 |up 563 | up 1.28 | down fg—&%‘; ZM_00311952
5.42 | up 472 | up 1.15 | down fg&%‘; ZM—0°311952
3.66 | up 3.72 |up 1.02 |up >_(CI>_C(J)325|?? >7(|V|_00171589
3.42 |up 4.18 | up 1.22 |up >_(CI>_C(J)325|?? ZM_00311952
3.68 | up 4.03 |up 1.09 |up i((l)_(())?féélf

6.33 | up 6.19 | up 1.02 | down Tg&%’? CR620068
3.73 | up 3.22 |up 1.16 | down Tg&%ﬁ BI821606
2.97 | down 2.91 | down 1.02 | up >_<(|)_004(£:36|22

2.09 |up 2.28 |up 1.09 | up >_((|)‘004%1|12

2.34 | up 2.23 | up 1.05 | down fg(%%':
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1.73 | down 2.41 | down 1.39 | down )_((I)'éjs(;glzz
1.65 | down 4.13 | down 2.50 | down i%&%alf DB117598
7.57 | up 4.78 | up 1.58 | down )_((I)'&(iglzz
1.72 | up 2.34 | up 1.36 | up )_((I)'&(iglzz AK311448
3.57 |up 3.35 |up 1.06 | down )_((I)'&Z;llz
2.11 | down 2.06 | down 1.03 |up )_((I)'OOGC;EISZ
2.65 |up 250 |up 1.06 | down )_((I)_(%(;ZE
1.90 | down 3.28 | down 1.73 | down f(l)_(%(;é?z
2.10 | down 1.48 | down 1.42 |up )_<(I)_007(ﬁ|92
2.06 |up 2.30 |up 1.12 |up )_(CI)_C)O7(;ZISI)2
2.04 | down 1.40 | down 1.45 |up )_<CI)_()O7(;Z|£92
5.15 |up 4.40 |up 1.17 | down )_<CI)_OO7(4:1;|§
3.28 |up 3.27 |up 1.00 | down i(cl)_(%i;lg
2.02 | down 1.92 | down 1.05 |up >_(CI)_(§)7(E:3§|92
1.73 |up 295 | up 1.71 |up i((l)'é);;gf
1.81 | down 2.14 | down 1.18 | down )_((I)'é)?(galg
2.53 | up 2.15 |up 1.18 | down )_((I)'%(izlg
251 |up 341 |up 1.36 | up )_((I).&(iglf
2.04 | up 2.92 | up 1.43 | up )_((I)'%(;Eg XR_109883
2.08 | down 1.38 | down 151 |up i%&%fg BC039367
290 |up 490 | up 1.69 |up )_<(I)_008(S:35|12
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3.05 |up 3.05 |up 1.00 | down )_((I)'é);iglg
2.46 | down 2.37 | down 1.04 |up >_<(I)_é)9(:|:_§|92 CR614803
3.80 |up 3.13 |up 1.21 | down )_((I)'é);;;g AK127572
252 | up 2.66 | up 1.05 |up )_((I)'é);;;g AK127572
2.05 | up 2.34 | up 1.14 | up )_((I)'é);;gl:
493 | up 7.05 | up 1.43 | up )_<(I)_0%26|12
4.60 | up 545 | up 1.18 |up )_(CI)'C%ZEIGZ
2.23 | up 191 |up 1.16 | down )_(cl)_(%(;;lf
2.07 |up 1.68 | up 1.23 | down )_(cl)_(%(;;lf
4.71 |up 6.88 | up 1.46 |up )_((I)_(%((:;EI;
2.04 | down 2.13 | down 1.04 | down f(l)_(%%glg
1.55 | down 2.21 | down 1.43 | down )_<CI)_100(i§|92
3.97 | down 4.03 | down 1.02 | down Té]%izlf DA697996
2.11 | down 1.45 | down 1.45 |up )_(cl)'foggls
2.48 | down 2.23 | down 1.11 |up )_((I)'ﬁ)gglf
3.46 |up 2.52 | up 1.38 | down )_((I)'ﬁ)(;glg
2.53 | up 247 | up 1.03 | down )_((I)'ﬁ)(;glg
3.43 | down 2.84 | down 1.21 |up )_((I)'ﬁ)(égllz CD359603
3.44 | down 6.09 | down 1.77 | down )_((I)'ﬁ)(;gllz
251 |up 2.05 |up 1.23 | down )_((I)_i)l((lﬁlf BC036795
17.72 | up 6.12 | up 2.89 | down )_((I)'lolcizlg
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1.84 |up 2.19 |up 1.19 | up féﬁgéf BU852287

2.73 | up 2.67 |up 1.02 | down )_((I)'fl(ézg

1.83 |up 2.32 | up 1.27 | up >_<(I)_f1(g:;§|72

2.06 | up 2.43 | up 1.18 | up )_((I)'fz((:)gg AL049987

2.02 |up 1.47 |up 1.38 | down )_((I)'fzgglg

2.81 |up 2.25 |up 1.25 | down )_((I)_lo?)((l)alf DQ272581

6.83 | down 7.85 | down 1.15 | down )_(cl)'losiaf AJ606328

2.09 | down 2.38 | down 1.14 | down )_(5103(;55 AJ606331

2.87 | down 2.66 | down 1.08 |up )_(5103252 BQ441651

2.98 | down 2.34 | down 1.28 | up i(é']%iég BQ441651

4.18 | down 3.04 | down 1.38 |up )_(CI)_103(;§I§

2.95 |up 2.96 |up 1.00 |up i%fsi,alf XR_108746

295 | up 253 | up 1.17 | down i(cl)']%(;alf XR_108746

292 | up 2.72 | up 1.07 | down i(cl)']%(;alf XR_108746

2.70 |up 190 |up 1.42 | down )_((I)'gigls

3.20 |up 231 |up 1.39 | down )_((I)'%(;gf

3.05 |up 2.74 | up 1.11 | down )_((I)_%(;;I;

2.18 |up 1.78 | up 1.23 | down )_((I)'a%:llg

2.11 | down 2.48 | down 1.18 | down )_((I)_104(25I72 XR_108927

3.52 |up 2.65 |up 1.33 | down )_((I)_104(;5I72 ;(M—00172046

3.41 |up 2.37 | up 1.44 | down )_%104(;6;2 AK311573
217

www.manaraa.com



XLOC_I2
151 |up 2.12 |up 1.40 | up 014830

XLOC_I2
3.11 | up 1.76 |up 1.77 | down 015121

XLOC _I2
1.86 |up 2.06 | up 1.11 | up 015441

XLOC _I2
5.33 | up 5.46 | up 1.02 |up 015849 BX111592

XLOC _I2
5.76 | up 3.94 |up 1.46 | down 015892

XLOC_I2
2.96 | down 2.09 | down 1.42 |up 015907

XLOC_I2
2.86 | up 2.07 | up 1.38 | down 015950
2.38 | down 2.03 | down 1.17 | up XPNPEP3 ?M—00120482
2.23 | up 2.32 | up 1.04 | up XRCC1 NM_006297
2.29 | up 1.68 |up 1.36 | down XRCC2 NM_005431
2.22 | up 1.80 |up 1.23 | down XYLB NM_005108
10.33 | up 8.15 |up 1.27 | down YBX2 NM_015982
1.79 | down 3.30 | down 1.85 | down YIF1B NM_033557
211 | up 2.60 | up 1.23 | up YPEL1 NM_013313
1.64 | down 2.01 | down 1.23 | down YWHAE | AK296555
1.56 | down 2.19 | down 1.40 | down YWHAZ | NM_145690
2.18 | up 2.03 | up 1.07 | down ZADH2 NM_175907
1.65 | down 2.49 | down 1.51 | down ZAK NM_016653
1.04 | down 2.73 | down 2.62 | down ZBED2 NM_024508
1.96 |up 2.66 | up 1.36 | up ZBED3 NM_032367
201 |up 1.84 |up 1.09 | down ZBTB46 NM_025224
2.01 |up 1.83 |up 1.09 | down ZBTB5 NM_014872
1.63 |up 2.00 | up 1.23 | up ZC3H6 NM_198581
2.47 | down 1.81 | down 1.37 | up ZC4H2 NM_018684
2.38 |up 2.84 | up 1.20 | up ZCWPW1 | NM_017984
2.36 | up 3.62 | up 1.53 |up ZCWPW1 | NM_017984
3.52 |up 3.04 |up 1.16 | down gDHHCZ NM_173570
1.41 | down 2.11 | down 1.50 | down ZDHHC9 | NM_016032
3.05 |up 3.03 |up 1.01 | down ZFHX2 NM_033400
3.02 |up 3.33 | up 1.10 | up ZFP14 NM_020917
2.07 | up 2.25 | up 1.09 |up ZFP3 NM_153018
1.70 |up 2.02 | up 1.19 |up ZFP62 NM_152283
1.64 |up 2.04 | up 1.25 | up ZFP62 NM_152283
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1.24 | down 2.06 | down 1.66 | down ZFP64 NM_199427
23.00 | up 3.93 |up 5.85 | down ZFY NM_003411
2.64 | up 494 | up 1.87 | up ZMAT1 ?M—OOlOll%
2.08 | up 4.02 | up 1.94 | up ZMAT1 ?M—OOlOll%
250 | up 2.79 | up 1.11 |up ZMIZ2 NM_031449
1.79 |up 2.08 | up 1.16 | up ZNF10 NM_015394
2.05 | down 2.05 | down 1.00 |up ZNF134 NM_003435
2.07 | down 2.32 | down 1.12 | down ZNF134 NM_003435
1.46 | down 2.05 | down 1.40 | down ZNF165 NM_003447
2.23 | up 2.52 |up 1.13 | up ZNF239 NM_005674
2.15 | up 1.97 |up 1.09 | down ZNF248 NM_021045
2.58 |up 1.18 |up 2.19 | down ZNF284 I;IM—00103781
2.77 | up 2.26 | up 1.23 | down ZNF300 NM_052860
231 |up 1.82 | up 1.27 | down ZNF300 TM—00117283
251 |up 2.26 | up 1.11 | down ZNF311 ?M_OOlOlOS?
219 | up 1.81 |up 1.21 | down ZNF326 NM_182975
3.64 | up 2.84 | up 1.28 | down ZNF346 NM_012279
2.82 | up 2.62 | up 1.08 | down ZNF367 NM_153695
2.20 |up 2.36 | up 1.07 | up ZNF367 NM_153695
2.05 | up 1.70 |up 1.21 | down ZNF396 AF533251
2.44 | up 2.11 |up 1.16 | down ZNF397 gIM_00113517
2.19 |up 1.49 |up 1.47 | down ZNF397 NM_032347
242 | up 2.57 | up 1.07 |up ZNF420 NM_144689
2.49 | up 1.47 |up 1.69 | down ZNF473 NM_015428
2.87 | up 2.39 | up 1.20 | down ZNF488 NM_153034
2.30 |up 221 |up 1.04 | down ZNF507 AB029007
2.24 | up 1.89 |up 1.18 | down ZNF512 NM_032434
2.08 | up 1.91 |up 1.09 | down ZNF514 NM_032788
3.33 | up 192 |up 1.73 | down ZNF519 NM_145287
2.39 | up 442 | up 1.85 |up ZNF540 NM_152606
24.59 | up 54.05 | up 2.20 |up ZNF541 SIM—OOMOMl
2.14 | up 1.89 |up 1.13 | down ZNF595 NM_182524
1.77 |up 2.11 |up 1.20 | up ZNF599 SM_00100724
2.12 | up 1.77 |up 1.20 | down ZNF605 NM_183238
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2.03 |up 1.83 | up 1.11 | down ZNF605 NM_183238
2.09 |up 1.67 |up 1.25 | down ZNF641 NM_152320
1.68 | down 2.32 | down 1.38 | down ZNF655 NM_024061
3.24 | up 3.56 | up 1.10 | up ZNF667 NM_022103
2.55 |up 1.44 |up 1.77 | down ZNF713 NM_182633
1.20 |up 2.03 | up 1.70 | up ZNF714 NM_182515
1.97 | down 2.33 | down 1.18 | down ZNF726 BC046415
4.06 | down 1.56 | down 2.61 |up ZNF730 AK131472
2.13 |up 1.27 |up 1.67 | down ZNF77 NM_021217
1.72 |up 2.06 | up 1.19 |up ZNF783 SM—OOH%ZZ
2.50 | down 2.02 | down 1.24 | up ZNF788 NR_027049
2.21 | down 1.66 | down 1.33 |up ZNF81 BC039609
4.19 |up 2.09 |up 2.01 | down ZNF827 NM_178835
1.84 |up 3.62 | up 1.97 |up ZNF862 SM_00109922
2.75 |up 241 |up 1.14 | down ZNF865 EM_00119560
1.97 |up 2.39 |up 1.21 | up ZNF879 ZM—OOHSGH
2.00 |up 2.26 | up 1.13 | up ZXDC I;IM—00104065
24.72 | up 8.79 |up 2.81 | down ZYG11A l;IM_00100433
593 |up 559 | up 1.06 | down ZYG11A SIM—00100433
12.36 | up 9.86 | up 1.25 | down AF452715
10.75 | up 6.30 | up 1.71 | down XR_111273
8.44 | up 8.38 |up 1.01 | down AK094554
8.32 | up 8.44 | up 1.01 | up AK129565
7.66 | up 7.66 | up 1.00 | down Z(M—00311952
6.38 | up 5.44 | up 1.17 | down AK027667
571 |up 3.69 |up 1.55 | down XR_109724
5.29 |up 3.16 | up 1.67 | down AF461897
4.97 | up 8.52 | up 1.71 |up AF289562
4.67 | up 3.01 |up 1.55 | down XR_110030
4.38 |up 420 |up 1.04 | down AL389942
411 |up 3.29 |up 1.25 | down BC119676
3.99 | up 4.89 | up 1.22 | up AK129520
3.82 | up 3.96 | up 1.04 |up )1(M—00340383
220

www.manaraa.com



3.81 |up 3.62 |up 1.05 | down XR_109883
3.62 |up 3.61 |up 1.00 | down AY129018
3.54 | up 4.25 | up 1.20 | up éM—00340346
3.47 | up 4.60 |up 1.33 |up DA110513
3.45 | up 434 |up 1.26 | up Z(M—00340385
3.38 | up 4.45 | up 1.32 |up BC069683
3.34 | up 470 |up 1.41 |up AF119797
3.25 |up 2.25 |up 1.45 | down AK098491
3.13 |up 2.35 |up 1.33 | down AK127966
2.98 |up 2.53 |up 1.18 | down AF068294
2.84 | up 252 |up 1.13 | down BG216262
2.78 | up 2.25 | up 1.23 | down AK127966
2.78 | up 2.26 | up 1.23 | down AK074492
2.76 | up 7.41 | up 2.69 | up AJ312026
2.73 |up 2.69 |up 1.01 | down AK024144
2.72 | up 2.03 |up 1.34 | down AK001057
2.72 | up 2.18 |up 1.25 | down AK091705
2.71 | up 3.75 | up 1.38 | up gM—00340366
2.59 |up 1.81 |up 1.43 | down BC029479
255 |up 1.84 | up 1.38 | down AK130540
2.48 | up 1.99 |up 1.25 | down AK096917
2.44 | up 4.39 |up 1.80 |up BC034587
2.40 |up 2.24 | up 1.08 | down AY203941
2.34 | up 489 |up 2.09 | up AJ312027
2.32 | up 2.31 |up 1.01 | down DQ272581
2.29 | up 1.33 | up 1.73 | down AK309441
2.28 | up 2.04 | up 1.12 | down AK056419
2.24 | up 2.17 | up 1.03 | down AK096443
2.17 |up 152 |up 1.43 | down AK294208
2.12 |up 2.24 | up 1.05 | up CR737729
2.11 |up 1.91 |up 1.11 | down BC104430
2.10 | up 3.75 | up 1.78 | up BC044655
2.09 |up 1.10 | up 1.90 | down XR_109115
2.08 | up 2.02 | up 1.03 | down BC014063
2.07 |up 1.61 |up 1.29 | down AK097701
2.05 |up 1.85 |up 1.11 | down BC021857
2.05 |up 2.32 | up 1.13 | up AF264629
2.02 | up 2.09 | up 1.04 |up ;(M—00311885
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190 |up 3.02 | up 1.58 | up CR594811

1.84 |up 2.35 |up 1.28 | up AK126778
1.79 |up 2.14 | up 1.20 | up M15530

1.73 |up 2.00 |up 1.16 | up AK127601
1.66 |up 2.05 | up 1.24 | up BC022294
1.61 |up 2.30 |up 1.42 | up AK057820
159 |up 2.03 |up 1.28 | up AK026667
1.40 |up 2.06 | up 1.46 | up AF336885
1.39 |up 2.17 |up 1.57 | up X58736

1.38 | up 2.07 |up 1.50 | up AK129975
1.36 | up 3.97 | up 2.92 |up GQ232939
1.05 | down 3.81 | down 3.62 | down DR007925
1.93 | down 2.40 | down 1.24 | down AY927633
2.02 | down 1.62 | down 1.24 | up AF384996
2.02 | down 1.47 | down 1.38 | up ;(M—00172139
2.07 | down 3.00 | down 1.45 | down AK130724
2.20 | down 1.51 | down 1.45 | up ;(M—00113068
2.23 | down 2.39 | down 1.07 | down AF400227
2.26 | down 4.76 | down 2.11 | down BM457408
2.33 | down 3.00 | down 1.29 | down DR007930
2.45 | down 1.60 | down 1.53 |up DA734158
2.55 | down 1.47 | down 1.73 | up g(M_00311899
2.65 | down 1.96 | down 1.35 |up BX092453
2.77 | down 1.92 | down 1.44 | up BC104424
2.91 | down 2.19 | down 1.33 | up L19779

3.83 | down 6.13 | down 1.60 | down Q(M—OO?’HSQO
4.19 | down 4.64 | down 1.11 | down BC073826
4.92 | down 2.81 | down 1.75 |up BC034319
4.99 | down 2.78 | down 1.79 | up BC034319
5.57 | down 2.74 | down 2.03 | up BC034319
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APPENDIX B - DEG EA POPULATION

Table B.1: EA HPV-Negative vs HPV-Inactive vs HP\¢tAve Tumors - KW p0.02 FC 2

HPV-Active vs -  HPV-Active vs -
Inactive Negative - L Genbank
FC  Directon FC  Direction SEHE SYTIEE accession
(Abs) of change (Abs) of change
10.16 | up 9.18 | up 1.11 | down AACSP1 NR_024035
1.41 | down 2.70 | down 1.92 | down AATK QM—00108039
3.25 |up 9.62 | up 2.96 | up ABCA3 NM 001089
242 |up 1.56 |up 1.55 | down ABCB9 NM_ 019625
2.41 | down 1.93 | down 1.25 |up ABCC2 NM 000392
4,91 | down 2.33 | down 211 |up ABCC9 NM_ 005691
2.70 | down 2.18 | down 1.24 | up ABL1 NM 007313
1.40 | down 2.39 | down 1.71 | down ABL2 NM_ 007314
1.53 | down 3.47 | down 2.28 | down ABL2 NM_ 007314
2.08 | down 1.97 | down 1.06 | up ACOT8
1.71 |up 3.04 |up 1.78 | up ACOXL ?M_00114280
2.60 |up 2.22 | up 1.17 | down ACPL2 NM 152282
1.64 | down 1.74 |up 2.86 |up ACSL5 NM_203380
2.05 |up 3.22 | up 1.57 |up ACSS1 NM 032501
1.29 | down 2.98 | down 2.31 | down ACTN1 NM_ 001102
1.47 | down 2.84 | down 1.93 | down ACTN3 NM 001104
1.97 |up 2.22 | up 1.13 |up ACTR3C BX640643
2.08 | up 253 |up 1.22 | up ADAM1 NR 036636
1.22 | down 3.55 | down 2.90 | down ADAM12 NM 021641
1.22 | down 1.67 |up 2.03 |up ADAM28 NM_ 021777
1.48 | down 2.78 | up 4,10 |up ADAMDEC1 ?M—00114527
1.15 |up 3.03 |up 2.63 | up ADAMTS17 NM 139057
2.41 | down 5.40 | down 2.24 | down ADAMTS6 NM 197941
2.68 |up 3.64 | up 1.36 |up ADARB2 NM 018702
8.66 | up 7.64 | up 1.13 | down ADARB2 NM_ 018702
2.20 | down 1.04 | up 2.29 |up ADCY4 NM 139247
2.13 |up 2.08 | up 1.03 | down ADCY6 NM_ 015270
6.75 | down 1.10 |up 7.42 | up ADIPOQ NM_ 004797
1.12 | up 247 |up 2.20 |up ADORA2A NM 000675
3.50 | down 1,90 | down 1.84 |up ADPRHL1 NM_138430
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5.18 | down 456 | down 1.14 |up AGMO QM—001OO432
1.35 | down 2.54 | down 1.88 | down AGPAT4 NM 020133
1.26 | down 3.10 | down 2.46 | down AGPAT4 NM 020133
2.07 | down 5.17 | down 2.50 | down AGPAT4 NM 020133
2.43 | up 1.69 |up 1.44 | down AHDC1 SIM—00102988
1.17 | up 4,12 | down 4.81 | down AHNAK?2 NM 138420
2.17 | down 2.85 | down 1.31 | down AlG1

2.27 | up 2.80 |up 1.23 | up AKR1E2 ?M—00104017
1.64 | up 2.04 | up 1.24 | up ALDH9A1 NM 000696
1.24 | down 1.77 | up 2.18 |up ALS2CRS8 NM 024744
2.85 | down 1.62 |up 4.62 | up AMICA1L NM 153206
2.59 | down 3.99 | down 1.54 | down AMIGO2 NM 181847
2.60 |up 4.80 | up 1.85 | up AMY1C SIM—00100821
2.84 |up 5.23 | up 1.84 |up AMY1C SIM—OOlOOSZ:L
3.14 | down 1.43 | down 2.20 |up ANK1 NM 000037
1.43 | down 1.68 | up 240 |up ANKAR NM 144708
1.53 | down 1.78 | up 2.72 | up ANKDD1A NM 182703
2.89 |up 1.10 |up 2.62 | down ANKRD13B | NM 152345
1.98 | up 2.19 |up 1.11 |up ANKRD20A1 | NM 032250
4.05 | up 4.03 | up 100 |down | ANCRPZOAS INR 040113
217 |up 4.18 | up 1.92 | up ANKRD20AS | NR_040113
3.74 |up 6.99 |up 1.87 | up ';‘NKRDZOAQ NR_027995
144 |up 3.29 | up 228 | up ANKRD20A9 | NR_o27995
240 |up 2.32 | up 1.03 | down ANKRD24 NM 133475
1.67 |up 2.06 | up 1.23 | up ANKRD32 NM 032290
3.45 | up 11.98 | up 3.47 | up ANKRD43 NM 175873
2.80 |up 252 |up 1.11 | down ANKRD65 QM—00114521
1.90 | down 6.00 | down 3.16 | down ANO1-AS2 XR 110889
4.20 | down 1.32 | up 5.54 | up AOX1 NM 001159
4.45 | down 1.17 |up 5.21 |up AOX1 NM 001159
1.05 |up 1.98 | down 2.07 | down AP1S1 NM 001283
4.49 | up 5.12 | up 1.14 | up AP3B2 NM 004644
1.92 | down 2.02 |up 3.88 | up APBB1IP NM 019043
1.52 | down 2.12 | down 1.39 | down APBB2 NM 004307
2.01 | down 1.69 | down 1.19 |up APH1B NM 031301
4.52 | up 1.83 | up 2.47 | down APOBEC3B NM 004900
2.19 |up 2.16 | up 1.01 | down APOBEC3C NM 014508
2.17 | up 2,10 | up 1.03 | down APOBEC3F NM_ 145298
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1.45 | down 1.89 | up 2.73 | up APOL3 NM 145641
2.22 | down 7.05 | down 3.18 | down AREG NM 001657
2.02 | down 6.47 | down 3.20 | down AREG NM 001657
3.76 | up 211 | up 1.78 | down ARF3
1.19 | down 1.69 | up 2.02 | up ARGLU1 NM 018011
2.28 |up 3.80 |up 1.67 | up ARHGAP26 NM 015071
2.40 | up 1.99 |up 1.21 | down ARHGAP33 NM 052948
1.16 |up 3.89 |up 335 | up ARHGAP4 | )M-0011047
1.67 | up 1.37 | down 2.29 | down ARHGAPS5 EIM—00103005
1.64 | down 1.81 |up 2.97 |up ARHGAP9 NM 032496
1.52 | down 1.65 | up 251 |up ARHGDIB NM 001175
7.01 |up 2.60 |up 2.70 | down ARHGEF16 NM 014448
4.44 | up 2.20 | up 2.01 | down ARHGEF19 NM 153213
5.13 |up 1.91 |up 2.68 | down ARHGEF19 NM 153213
2.29 |up 1.96 | up 1.17 | down ARL3 NM 004311
1.90 | down 3.33 | down 1.75 | down ARL4D NM 001661
593 | up 6.39 | up 1.08 | up ARNT2 NM 014862
1.14 | up 3.52 | down 4.03 | down ARSJ NM 024590
1.42 | up 5.70 | up 4.00 | up ART4 NM 021071
1.00 | up 3.12 | down 3.13 | down ARTN NM 057090
3.92 | up 6.72 | up 1.72 | up ASCL4 NM 203436
3.21 |up 1.98 | up 1.62 | down ASF1B NM 018154
3.24 | down 2.03 | up 6.58 | up ASPA NM 000049
2.75 | up 2.58 | up 1.07 | down ATF5 NM 012068
3.04 | down 1.08 | down 2.82 | up ATOHS8 NM 032827
1.74 | up 1.37 | down 2.39 | down ATP2B4 gM—OOlOOBQ
10.85 | up 1.59 | up 6.84 | down ATP5B NM 001686
1.64 | up 3.28 | up 2.00 |up ATP6VOE2 NM 145230
4.20 | down 4.49 | down 1.07 | down ATP8B3 NM 138813
1.78 | down 3.51 | down 1.97 | down ATPY9A NM 006045
1.19 | down 2.28 | down 1.92 | down ATXN1 NM 000332
1.31 |up 3.23 | down 4.22 | down B3GNT4 NM 030765
1.08 | down 3.36 | down 3.10 | down B4GALNT3 NM 173593
4.03 | up 2.04 | up 1.98 | down BAI2 NM 001703
2.88 | up 1.98 | down 5.70 | down BAIAP2L1 NM 018842
2.48 | up 1.96 | up 1.27 | down BARD1 NM 000465
2.32 | down 2.47 | down 1.07 | down BASP1 NM 006317
1.87 | down 2.24 | down 1.19 | down BBS5 NM 152384
1.81 | down 4.03 | down 2.23 | down BCAT1 NM 005504
2.78 | down 3.90 | down 1.40 | down BCAT1 NM 005504
1.86 | up 2.34 | up 1.25 | up BCL11A NM 018014
2.18 | up 3.62 | up 1.66 | up BCL11A NM 022893
2.73 | up 2.56 |up 1.06 | down BCL11A NM 022893
1.76 | up 2.38 | up 1.36 | up BCL11A NM 138559
1.61 | up 2.21 | up 1.37 |up BCOR BC128456
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1.96 | up 2.25 | up 1.15 | up BDNF-AS1 NR 002832
1.29 | down 3.46 | down 2.67 | down BFSP1 NM 001195
1.43 | down 3.89 | up 556 | up BFSP2 NM 003571
5.15 |up 3.46 | up 1.49 | down BK250D10.8 | NR 024355
1.50 | down 4,46 | down 2.98 | down BMPR1B NM 001203
3.71 | down 1.40 |up 5.21 | up BMX NM 001721
1.19 | down 2.16 | down 1.81 | down BNIP3 NM 004052
1.11 | up 1.86 | down 2.06 | down BOP1 NM 015201
2.17 |up 1.96 |up 1.11 | down BRCA1l NM 007300
2.06 |up 2.14 | up 1.04 | up BRCA2 NM 000059
2.28 | down 3.03 | down 1.33 | down BRI3 TM—00115949
2.01 | down 2.87 | down 1.43 | down BTBD16 NM 144587
1.29 |up 1.60 | down 2.05 | down BTBD7 yM—OMOOZ%
1.45 | down 2.05 | down 1.41 | down BTBD9 NM 052893
6.46 | up 10.01 | up 1.55 | up BTNL9 NM 152547
1.51 |up 5.03 | up 3.33 | up BZRAP1 NM 004758
1.48 | down 2.13 | down 1.44 | down BZW1 QM—OOlZWOG
2.07 | down 2.76 | up 5.72 | up C10o0rf105 EIM—00116437
1.56 | down 3.20 | down 2.05 | down C10orf114 ?M_00101091
2.40 | down 1.13 | up 271 |up C10o0rf128 l;lM_OOlOlOSG
2.06 | down 1.27 | down 1.61 |up C100rf32 NM 144591
2.25 | down 1.70 | down 1.33 | up Cllorf71 NM 019021
3.78 |up 4.46 | up 1.18 | up Cl1lorf85 EM—00103722
7.69 | up 23.68 | up 3.08 | up Cl1lorf92 NR 034154
3.43 |up 6.15 |up 1.79 | up Cl1orfo3 EIM—OOM%lO
2.05 | down 2.08 | down 1.02 | down Cllorfo9s IgIM_00114493
3.63 | up 299 |up 1.21 | down C120rf34 NM 032829
1.50 | down 2.66 | down 1.77 | down C130rf16 NM 152324
5.03 | down 3.09 | down 1.63 | up C130rf33 NM 032849
1.59 | down 2.12 | down 1.33 | down C14o0rf109 ?M_00109862
1.36 | up 2.05 | down 2.78 | down Cl40rf128 NR 027263
1.48 |up 2.01 | down 2.98 | down Cl40rf128 NR 027263
2.38 | down 3.05 | down 1.28 | down C1l40rf149 NM 144581
1.93 | down 1.50 |up 290 |up Cl40rf182 AK090420
2.55 | down 3.60 | down 1.41 | down C140rf33 NR 027123
2.65 | down 3.50 | down 1.32 | down C140rf33 NR 027123
2.51 | down 3.56 | down 1.42 | down C140rf33 NR 027123
1.81 | down 3.17 | down 1.75 | down Cl40rf37 NM_00100187
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2
3.14 |up 1.77 | up 1.77 | down C150rf42 NM 152259
2.31 | down 3.69 | down 1.60 | down Cl6orfs57 ?M_00120491
1.90 | down 2.61 | down 1.38 | down Cl6orf74 NM 206967
2.07 | down 2.01 | down 1.03 |up Cl60rf87 QM—00100143
1.44 | down 3.12 | down 2.17 | down Cl7orf51 ZIM—00111343
3.67 | up 1.44 | up 2.54 | down C170rf53 NM 024032
1.49 | down 1.77 |up 2.62 |up Cl7orf67 ISIM—00108543
1.33 | up 211 |up 1.59 | up C170rf76 NM 207387
1.50 |up 1.36 | down 2.04 | down C18orf45 NM 032933
2.02 |up 1.93 |up 1.05 | down C19orf25 NM 152482
11.87 | up 6.47 | up 1.83 | down C19orf57 NM 024323
2.08 | up 1.58 | up 1.31 | down Clorfll2 NM 018186
2.66 | up 1.39 | up 1.91 | down Clorfl35 NM 024037
5.16 |up 1.65 |up 3.13 | down Clorf213 NR 033690
2.24 | down 2.31 | down 1.03 | down Clorf226 QM—00113524
5.17 | up 4.62 | up 1.12 | down Clorf51 NM 144697
2.13 |up 1.58 | down 3.37 | down Clorf74 NM 152485
1.32 | down 1.90 |up 2.51 |up C200rf160 NM 080625
271 |up 7.78 |up 2.87 | up C21orfl5 NR 026755
1.74 | up 221 |up 1.27 | up C21orf63 NM 058187
1.52 |up 2.37 | up 1.56 |up C21lorf63 NM 058187
2.44 | up 4,01 | up 1.64 | up C2lorf71 NR 024092
1.54 | up 494 | up 3.21 |up C2lorf81 NR 027270
1.06 | down 221 |up 2.35 |up C21orf81 BC036580
1.75 | up 2.13 |up 1.22 | up C2CD2 NM 015500
2.65 | down 1.66 | down 1.60 | up C2CD3 NM 015531
329 | up 221 |up 1.48 |down | C2CD4D ng_oonseoo
3.17 | up 2.46 | up 1.29 | down C2orfl5 NM 144706
7.98 | up 6.00 | up 1.33 | down C2orf54 NM 024861
5.17 |up 5.33 | up 1.03 |up C2orf55 NM 207362
4.21 | up 3.81 |up 1.10 | down C2orf65 NM 138804
1.88 | down 191 |up 3.59 |up C20rf89 ZIM—OONBOSZ
257 |up 2.26 | up 1.14 | down C3orfl4 NM 020685
2.47 | down 7.47 | down 3.02 | down C3orf67 NM 198463
2.25 |up 1.85 |up 1.21 | down C4orf21 AK002193
2.43 | down 1.36 | down 1.78 | up C4orf32 NM 152400
1.89 |up 1.67 | down 3.15 | down Cdorfa7 ? M_00111435
22.46 | up 2299 up 539 | up Cdorf7 NM_152997
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2.84 | up 3.31 |up 1.17 |up C5 NM 001735

2.03 | down 250 |up 5.07 | up Cb5orf20 NM 130848
2.59 | up 2.04 | up 1.27 | down C50rf30 NM 033211
1.71 |up 2.76 | up 1.61 |up Cbhorf34 NM 198566
1.13 | up 2.07 | up 1.83 | up C5orf45 NM 016175
2.24 | up 2.02 | up 1.11 | down Cbhorf54 NM 022090
1.34 |up 2.82 | up 211 |up C5orf56 NR 045116
1.89 | up 3.29 | up 1.74 | up Cb5orf56 AK025221
1.79 | down 2.40 | down 1.34 | down C6orf170 NM 152730
1.58 | down 2.15 | down 1.36 | down C6orf218 NR 027793
2.10 | down 1.77 | down 1.19 |up C6orf226 lgl M_00100873
2.11 | down 1.80 | down 1.17 |up C6orf226 lgl M_00100873
6.47 | up 2.67 | up 2.42 | down C70rfl13 NR 026865
2.88 | up 2.14 | up 1.34 | down C7orfl3 NR 026865
1.53 | up 251 |up 1.64 | up C7orf46 NM 199136
291 |up 3.84 | up 1.32 | up C8G NM 000606
5.36 | up 6.22 | up 1.16 |up C8G NM 000606
2.21 |up 1.62 | up 1.37 | down C90rf100 NM 032818
1.79 | down 2.64 | down 1.47 | down C9orf3 g M_00119332
C90rf30- NM_00119881
1.29 |up 1.95 | down 2.53 | down TMEEEL >
1.39 | down 6.35 | down 4,58 | down CAl12 NM 001218
20.13 | up 1.29 |up 15.57 | down CA9 NM 001216
1.37 | down 2.04 | down 1.49 | down CAB39 lgl M_00113084
1.10 | down 277 |up 3.04 |up CACNB4 I;I M_00100574
1.42 | up 1.61 | down 2.28 | down CALU NM 001219
7.72 |up 10.95 | up 1.42 | up CAPN14 SIM—00114512
1.52 | up 2.87 | down 4.37 | down CAPSL NM 144647
1.03 | down 2.09 | down 2.04 | down CARD10 NM 014550
2.97 | down 2.81 | down 1.06 | up CARDG6 NM 032587
1.15 | down 1.97 |up 2.27 |up CARD9 NM 052813
2.02 | up 2.01 |up 1.00 | down CASP2 NM 032982
2.03 | down 1.60 | down 1.27 | up CASS4 NM 020356
1.63 | up 2.02 | up 1.24 | up CATSPER2 NM 172097
2.36 | down 3.60 | down 1.53 | down CAV1 NM 001753
2.28 | down 4.17 | down 1.83 | down CAV1 NM 001753
1.32 | down 2.82 | down 2.14 | down CAV2 NM 001233
1.72 | down 252 |up 4.33 | up CBFA2T3 NM 005187
7.88 | up 3.93 | up 2.01 | down CBS NM 000071
2.75 |up 271 |up 1.01 | down CBX5 gM—00112732
1.10 | up 2.78 | up 252 |up CBX7 NM_175709
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2.04 | up 2.14 | up 1.05 |up CCDC14 NM 022757
2.22 | up 2.04 |up 1.09 | down CCDC146 NM 020879
1.32 | down 4.36 | down 3.30 | down CCDC147 2' M_00100872
2.74 | up 159 |up 1.72 | down CCDC150 QM—00108053
290 |up 1.29 |up 2.25 | down CCDC24 NM 152499
2.18 | down 2.87 | down 1.32 | down CCDC3 NM 031455
2.64 | up 1.41 |up 1.88 | down CCDC34 NM 030771
1.10 | down 2.56 | down 2.32 | down CCDC40 g M_00124334
2.09 | down 1.53 | up 3.20 |up CCDC69 NM 015621
6.49 | down 1.64 |up 10.63 | up CCL14 NM 032963
1.94 | down 4.60 | down 2.37 | down CCL26 NM 006072
2.60 | up 1.74 | up 1.49 | down CCNB1 NM 031966
3.02 |up 1.94 |up 1.55 | down CCNE2 NM 057749
2.81 |up 2.28 | up 1.23 | down CCNE2 NM 057749
6.46 | up 14.50 | up 225 |up CCNI2 PM_00103978
1.86 | down 2.14 | down 1.15 | down CCNK QM—00109940
5.74 | up 294 |up 1.95 | down CCNO NM 021147
1.09 |up 211 |up 1.93 | up CCR10 NM 016602
1.92 |down |2.03 |up 3.90 | up CCR2 NM_00112304
1.34 | down 1.64 | up 2.20 |up CCR6 NM 031409
2.65 | down 2.16 | up 5.72 | up CDi1C NM 001765
299 |down | 288 |up 8.62 | up CDI1E [M-00104258
10.28 | down 2.53 | down 4.07 | up CD209 $ M_00114489
8.50 | down 2.18 | down 3.90 |up CD209 NM 021155
4.31 | down 1.60 | down 2.69 |up CD209 NM 021155
10.39 | down | 1.50 |down | 6.95 | up CD36 NIM_00100154
1.14 | down 2.23 |up 2.54 | up CD74 g M_00102515
3.59 |up 6.73 | up 1.88 | up CD8B NM 004931
3.51 |up 5.74 | up 1.64 | up CD8B NM 172102
3.19 |up 6.03 | up 1.89 | up CD8B NM 004931
2.12 | down 1.45 | down 1.46 | up CD93 NM 012072
2.27 | up 1.72 | up 1.32 | down CDC25A NM 001789
242 | up 1.96 | up 1.23 | down CDC25C NM 001790
3.31 |up 2.06 |up 1.61 | down CDC42EP4 NM 012121
1.60 | down 1.64 |up 2.62 |up CDC42SE2 NM 020240
249 |up 1.74 | up 1.43 | down CDC45 NM 003504
2.60 | up 2.67 |up 1.03 |up CDC7 NM 003503
2.52 |up 1.36 | up 1.85 | down CDCA5 NM_080668
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2.77 | down 4,95 | down 1.79 | down CDH13 TM—00122049
5.14 | down 6.66 | down 1.30 | down CDH15 NM 004933
2.35 | up 1.53 | up 1.53 | down CDK2 NM 001798
1.69 | down 3.31 | down 1.96 | down CDK6 NM 001259
14.90 | up 11.57 | up 1.29 | down CDKN2A NM 058197
45.21 | up 23.38 | up 1.93 | down CDKNZ2A NM 000077
3.22 | up 3.79 | up 1.18 | up CDKN2B-AS | NR 003529
3.34 |up 5.43 | up 1.63 | up CDKN2C NM 078626
2.05 | down 3.09 | down 1.51 | down CDR1 NM 004065
1.39 | down 2.17 | down 1.56 | down CDR2L NM 014603
2.33 | up 1.67 | up 1.40 | down CDT1 NM 030928
3.60 | up 459 | up 1.27 | up CEACAM1 NM 001712
4.40 | up 4.22 | up 1.04 | down CECR7 NR 015352
1.99 |up 4.33 | up 2.17 |up CELF4 NM 020180
491 |up 10.54 | up 2.15 | up CELF4 NM 020180
2.83 | up 1.46 | up 1.94 | down CENPF NM 016343
250 |up 2.15 | up 1.17 | down CENPH NM 022909
2.29 |up 2.46 | up 1.08 | up CENPJ NM 018451
2.77 | up 3.14 | up 1.14 | up CENPK NM 022145
255 | up 2.38 | up 1.07 | down CENPM gM_OOlOOZS?
2.04 | up 2.39 | up 1.17 |up CENPM NM 024053
2.36 | up 1.56 | up 1.51 | down CENPO gM_00119980
2.22 | down 2.40 | down 1.08 | down CEP112 NM 145036
2.39 |up 1.53 | up 1.56 | down CEP72 NM 018140
3.06 | down 1.09 | up 3.33 | up CFI NM 000204
2.68 | down 2.01 |up 5.39 | up CFP NM 002621
2.16 | up 3.73 | up 1.72 | up CGNL1 NM 032866
2.31 |up 2.81 | up 1.22 | up CHADL NM 138481
2.77 | up 2.32 | up 1.19 | down CHAF1A NM 005483
2.89 |up 2.07 |up 1.40 | down CHAF1A NM 005483
2.82 | up 2.76 | up 1.02 | down CHAF1B NM 005441
2.94 | up 3.08 | up 1.05 | up CHDH NM 018397
6.13 | up 8.19 | up 1.34 | up CHDH NM 018397
14.43 | down 5.93 | down 2.43 |up CHGB NM 001819
3.00 | down 3.73 |up 11.18 | up CHI3L2 QM—OOlOZ‘E’lg
2.79 | down 1.96 | down 1.42 | up CHN2 NM 004067
2.26 | up 2.76 | up 1.22 | up CHPT1 NM 020244
8.44 | down 1.58 | down 5.34 | up CIDEA NM 001279
2.27 | up 249 | up 1.10 |up CIDEB NM 014430
3.31 | up 2.28 | up 1.45 | down CIT NM 007174
1.63 | up 1.37 | down 2.24 | down CKAP4 NM 006825
1.89 | down 3.61 | down 1.91 | down CLCF1 NM 013246
30.07 | up 22.52 | up 1.34 | down CLDN10 NM 182848
293 | up 2.04 | up 1.44 | down CLDN7 NM_001307
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4,15 | down 1.69 |up 7.00 |up CLEC10A NM 182906
3.55 | down 1.93 | up 6.85 | up CLEC3B NM 003278
13.77 | down 1.49 | down 9.23 | up CLECA4G NM 198492
38.78 | down 1.96 | down 19.79 | up CLECAG NM 198492
12.20 | down 1.45 | down 8.44 | up CLEC4GP1 NR 002931
2.64 | down 2.21 | up 5.84 | up CLECL1 NM 172004
8.65 | up 8.31 |up 1.04 | down CLGN NM 004362
1.43 | down 1.88 | up 2.68 | up CLIC2 NM 001289
1.12 | down 2.64 | down 2.36 | down CLIC4 NM 013943
1.83 | down 2.81 | down 1.54 | down CLIP4 NM 024692
1.61 | down 2.12 | down 1.32 | down CLIP4 NM 024692
2.11 | down 1.66 | down 1.27 | up CLIP4 NM 024692
1.23 | up 2.38 | up 1.93 | up CLK4 NM 020666
2.56 | down 2.83 | down 1.10 | down CLMP NM 024769
2.15 |up 1.21 |up 1.78 | down CLSPN NM 022111
1.14 | up 2.09 | down 2.39 | down CNTF NM 000614
1.23 | up 217 | up 1.77 | up CNTRL AK097636
16.93 | up 2.17 | up 7.80 | down COL22A1 NM 152888
1.03 | up 6.96 | up 6.79 | up COL4A4 NM 000092
4.54 | down 13.72 | down 3.03 | down COL4A6 NM 033641
5.77 | up 3.58 | up 1.61 | down COL9A2 NM 001852
1.45 | down 2.26 | up 3.27 | up CORO1A NM 007074
1.25 | down 5.13 | down 4.11 | down CPA4 NM 016352
3.74 | down 1.50 |up 5.62 | up CRI1L NM 175710
1.55 | down 19.14 | up 29.65 | up CR2 gM—OOlOO%S
1.50 |up 2.01 |up 1.34 | up CREB3L4 NM 130898
1.53 | down 3.23 | down 2.12 | down CREB5 NM 182898
2.54 | down 9.96 | down 3.93 | down CREG2 NM 153836
1.26 |up 3.69 |up 292 |up CRIP3 NM 206922
2.06 | up 1.39 |up 1.48 | down CROCC NM 014675
2.40 | down 1.52 | down 1.58 |up ?fGALNAC NM_018371
2.47 | down 2.00 | down 1.23 | up ?fGALNAC lglM_00113051
1.07 | down 3.05 | down 2.85 | down CTTN SIM—00118474
1.20 | down 3.24 | up 3.87 | up CUL3 NM 003590
1.66 | up 2.67 |up 1.61 |up CUL9 NM 015089
1.18 | down 3.04 | up 3.59 | up CX3CR1 NM 001337
3.60 | up 4.03 | up 1.12 | up CXCL10 NM 001565
3.66 |up 453 | up 1.24 | up CXCL10 NM 001565
4.15 | down 6.13 | down 1.48 | down CXCL14 NM 004887
2.01 | down 3.73 | up 7.47 | up CXCR5 NM 032966
2.19 | down 1.26 | down 1.73 | up CXorf36 NM 176819
1.39 | down 2.03 | down 1.46 | down CXorf48 EM—00103170
505 | up 3.65 | up 1.38 | down CXXC4 NM_025212
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4.82 | up 2.03 |up 2.38 | down CYB5R2 NM 016229
4.98 | up 2.01 |up 2.48 | down CYB5R2 NM 016229
1.38 | down 1.70 | up 2.34 | up CYBASC3 NM 153611
1.26 | down 201 |up 2.54 | up CYFIP2 gM—00103733
1.43 | down 291 |up 4.16 | up CYFIP2 gM—00103733
3.97 | up 2.26 | up 1.75 | down CYP2J2 NM 000775
1.07 | down 2.13 | up 2.28 | up CYP4V2 NM 207352
5.84 | up 10.73 | up 1.84 | up CYP4X1 NM 178033
5.62 | up 5.77 | up 1.03 |up CYP4z1 NM 178134
4.29 | up 456 | up 1.06 | up CYP4z1 NM 178134
4.49 | up 4.85 | up 1.08 | up CYP4z1 NM 178134
1.60 | down 1.71 |up 2.73 |up CYSLTR1 NM 006639
2.04 | down 1.58 | down 1.29 |up CYYR1 NM 052954
2.27 | down 2.98 | down 1.31 | down DAAM1 NM 014992
1.50 | down 2.13 | down 1.42 | down DAAM2 BC078153
3.23 | down 1.87 | up 6.03 | up DARC NM 002036
1.16 | down 3.06 | down 2.63 | down DCBLD1 NM 173674
1.17 | down 3.09 | down 2.64 | down DCBLD1 NM 173674
1.77 | down 2.09 | down 1.18 | down DCUN1D3 NM 173475
1.58 | down 3.25 | down 2.06 | down DCUN1D5 NM 032299
2.80 | up 1.81 | up 1.55 | down DDX11 NM 030653
2.60 |up 1.80 | up 1.45 | down DDX11 NM 030653
290 |up 1.63 | up 1.78 | down DDX11 NM 152438
1.34 | up 243 | up 1.81 | up DDX26B NM 182540
1.17 | up 2.38 | up 2.04 |up DDX26B NM 182540
1.51 | down 2.03 | up 3.07 | up DENND1C NM 024898
1.68 | down 2.00 | down 1.19 | down DENND2A NM 015689
1.05 | up 253 |up 2.42 | up DENND2D NM 024901
1.42 | down 1.73 |up 245 |up DENND4A QIM—OOMMSZ
1.18 | up 1.94 | down 2.29 | down DEPDC7 NM 139160
1.73 | down 3.60 | down 2.09 | down DFNAS5 NM 004403
2.24 | up 1.47 | up 1.52 | down DGCR14 NM 022719
2.69 | up 3.11 | up 1.16 | up DHFR NM 000791
4.66 | down 2.31 | down 2.02 |up DIO30S NR 002770
6.39 | down 2.85 | down 2.25 | up DIRAS1 NM 145173
5.06 | down 4.00 | down 1.27 |up 5D§OFZP586K1 AL050153
1.30 | down 2.10 | down 1.62 | down DKK3 NM 015881
2.40 |up 1.76 | up 1.36 | down DLG3 NM 021120
92.23 | up 32.77 | up 2.81 | down DMRTAZ2 NM 032110
3.59 |up 3.22 | down 11.57 | down DNAH17
1.05 | up 2.34 | up 2.22 | up DNHD1 NM 144666
2.18 |up 1.75 |up 1.25 | down DNMT1 QM—OOMSOSZ
1.22 | down 3.23 | down 2.65 | down DNMT3B NM_175850
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4.19 | up 4.42 | up 1.06 | up DOC2B NM 003585
2.44 | up 2.82 | up 1.15 | up DOC2B NM 003585
1.46 | down 1.93 | up 2.82 | up DOCK10 NM 014689
211 |up 1.92 | up 1.10 | down DONSON NM 017613
2.24 | up 1.69 |up 1.33 | down DOTI1L NM 032482
2.81 | down 1.02 | up 2.88 | up DPP4 NM 001935
6.68 | up 7.57 |up 1.13 | up DSCR6 NM 018962
2.87 | up 2.27 | up 1.26 | down DTL NM 016448
2.25 | up 1.68 | up 1.34 | down DTX2 NM 020892
3.11 |up 1.84 | up 1.69 | down DTX2 NM 020892
2.75 | up 1.81 |up 1.52 | down DTX2 NM 020892
1.34 | down 2.24 | down 1.66 | down DUSP18 NM 152511
2.11 | down 1.69 | down 1.25 | up DUSP6 NM 001946
9.41 | up 3.28 | up 2.87 | down DYDC2 NM 032372
6.54 | up 1.84 | up 3.56 | down E2F7 NM 203394
3.40 | up 1.80 | up 1.90 | down E2F7 NM 203394
2.65 | up 2.88 | up 1.09 | up E2F8 NM 024680
3.26 | up 1.79 | up 1.82 | down EBF4 l;lM_OOlllOSl
2.07 | down 1.11 | down 1.86 |up ECSCR l;IM_OOlO7769
1.53 | up 1.96 | down 2.99 | down EFNB1 NM 004429
3.01 |up 2.84 | up 1.06 | down EGOT NR 004428
1.82 | down 1.39 |up 253 |up EGR1 NM 001964
65.79 | up 5.06 | up 13.01 | down EIF1AY NM 004681
1.20 |up 1.75 | down 2.11 | down EIF2C2 NM 012154
3.06 |up 1.82 | up 1.68 | down EIF3D
1.63 | up 1.92 | down 3.14 | down EIFAEBP1 NM 004095
1.56 | down 2.00 |up 3.12 | up ELANE NM 001972
2.18 | down 1.26 | down 1.73 | up ELTD1 NM 022159
2.09 | down 1.25 | down 1.68 | up ELTD1 NM 022159
2.09 | up 1.77 |up 1.19 | down EME1 NM 152463
2.11 | down 2.64 | down 1.25 | down EML1 I;IM—OMOOS?O
1.60 | down 2.11 | down 1.32 | down ENDOD1 NM 015036
2.25 | up 1.60 | down 3.60 | down ENKUR NM 145010
3.23 | up 1.68 | up 1.92 | down ENO2 NM 001975
2.69 | down 1.39 |up 3.74 | up ENPP3 NM 005021
4.01 | up 3.41 |up 1.17 | down ENPP5 NM 021572
1.06 | up 2.39 | down 2.53 | down ENTPD7 NM 020354
1.29 | up 2.40 | up 1.86 | up EPB41L4A NM 022140
2.13 | up 6.33 | up 2.97 | up EPHX?2 NM 001979
4.02 | up 2.77 | up 1.45 | down EPHX3 NM 024794
1.67 | up 2.57 |up 1.54 | up EPM2AIP1 NM 014805
1.32 | down 2.02 | down 1.53 | down ERBB2 AB025286
1.37 | up 1.64 | down 2.26 | down ERC1 NM 178040
2.75 | down 1.89 | down 1.46 | up ERG NM 004449
537 | up 1,13 | down 6.06 | down ESM1 NM_007036
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290 |up 219 |up 1.32 | down ESPL1 NM 012291
250 |up 1.72 | down 4.30 | down ESRP1 NM 017697
2.27 | down 3.13 | down 1.38 | down ETNK1 ?M—00103948
2.09 |up 1.78 | up 1.17 | down ETV6 NM 001987
1.49 |up 1.59 | down 2.37 | down EXD2 NM 018199
2.74 | up 1.52 | up 1.81 | down EXO1 NM 003686
2.96 | up 10.02 | up 3.39 |up EXOC3L4 ZIM—00107759
1.04 | up 1.95 | down 2.03 | down EXOC6B AK023791
1.17 | down 3.16 | down 2.70 | down EXOC6B NM 015189
1.30 | down 2.01 | down 1.55 | down EXOC6B AB384543
1.47 | down 2.01 | down 1.37 | down EXQOC7 BC029432
151 |up 1.52 | down 2.30 | down EXT1 NM 000127
1.35 | down 2.05 | down 1.52 | down EXT2 NM 000401
2.32 |up 252 |up 1.09 |up EZH2 NM 004456
2.16 | up 1.11 |up 1.94 | down F11R NM 016946
1.76 | down 2.15 | down 1.22 | down F2R NM 001992
5.03 | down 9.77 | down 1.94 | down F2RL1 NM 005242
2.96 |up 2.31 |up 1.28 | down FAAH NM 001441
2.47 |up 3.82 | up 1.55 |up FAAH2 NM 174912
34.98 | down 3.34 | down 10.48 | up FABP4 NM 001442
4.47 | up 3.15 | up 1.42 | down FADS2 NM 004265
2.05 | down 1.69 |up 3.46 | up FAM107A NM 007177
3.85 |up 2.93 | up 1.32 | down FAM111B NM 198947
1.32 | up 1.83 | down 2.41 | down FAM114A1 NM 138389
1.06 |up 250 |up 2.35 | up FAM117A NM 030802
2.76 | down 3.49 | down 1.26 | down FAM126A
2.19 | down 2.32 | down 1.06 | down FAM126A NM 032581
1.60 | down 2.41 | down 1.51 | down FAM126A NM 032581
5.06 | down 2.08 | down 2.43 | up FAM134B ISIM—00103485
1.38 | up 2.87 | up 2.08 | up FAM151A NM 176782
1.22 | down 2.33 |up 2.86 | up FAM159A 2 M_00104269
293 |up 1.36 | up 2.16 | down FAM161A NM 032180
1.03 | up 4.70 | down 4.86 | down FAM176A g M_00113503
2.10 |up 1.44 | up 1.45 | down FAM200B TM—00114519
3.21 |up 1.77 |up 1.82 | down FAM27E3 ;(M—00172046
8.73 |up 21.85| up 250 |up FAM3B NM 058186
4.37 | up 1.40 |up 3.13 | down FAM64A gIM_00119522
3.35 |up 5.63 | up 1.68 | up FAMS81A NM 152450
2.70 | up 2.10 | down 5.66 | down FAM83B SIM—00101087
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2.33 | down 3.45 | down 1.48 | down FAMB89A NM 198552
1.11 | down 2.68 | down 2.42 | down FAM91A1 NM 144963
2.42 | up 1.89 |up 1.28 | down FANCB gM_OOlOlSll
2.46 | up 1.48 | up 1.66 | down FANCC TM—00124374
2.72 | up 2.39 | up 1.13 | down FANCC NM 000136
2.42 | up 1.98 | up 1.23 | down FANCG NM 004629
241 | up 2.31 | up 1.04 | down FANCL NM 018062
2.46 | up 2.25 |up 1.09 | down FANCL IgIM_00111463
1.56 | up 2.06 | up 1.31 |up FAR1 NM 032228
1.24 | down 3.78 | down 3.05 | down FBLIM1 EIM—00102421
1.31 | down 3.51 | down 2.68 | down FBLIM1 NM 017556
1.34 | up 2.38 | up 1.77 | up FBXL16 NM 153350
1.39 | down 2.15 | down 1.54 | down FBXO3 NM 033406
3.62 | up 3.60 |up 1.01 |down | FBXO43 NM_00102986
2.10 | down 1.52 | up 3.20 |up FCGR2B NM 004001
2.26 | up 1.73 | up 1.31 | down FEN1 NM 004111
2.08 | down 3.71 | down 1.79 | down FERMT2 yM—OOM%OO
1.67 | down 2.82 | down 1.69 | down FEZ1 NM 005103
5.01 | down 2.28 | down 2.20 |up FFAR3 NM 005304
1.70 | down 1.39 |up 2.36 |up FGD2 NM 173558
1.88 | down 1.69 |up 3.17 | up FGD3 NM 033086
2.10 |up 1.31 |up 1.59 | down FGD6 NM 018351
2.10 |up 231 |up 1.10 |up FIGNL1 SIM—00104276
1.39 | down 2.22 | down 1.60 | down FKBP14 NM 017946
1.01 |up 2.35 | down 2.37 | down FKBP9 NM 007270
3.48 | down 23.35 | down 6.71 | down FLJ13744 AK023806
2.85 | down 4.34 | down 1.52 | down FLJ22447 NR 039985
1.35 | down 1.66 | up 2.24 | up FLJ33630 NR 015360
4,71 | up 1.99 | up 2.36 | down FLJ35024 NR 015375
5.06 |up 3.63 | up 1.40 | down FLJ35024 BC090887
1.62 | up 3.18 | up 1.96 | up FLJ38109 AK095428
3.53 | up 3.29 | up 1.08 | down FLJ40852 NR 015392
6.83 | down 2.86 | down 2.39 |up FLJ41200 NR 033863
2.39 | down 3.68 | down 1.54 | down FLJ45248 AK127183
2.01 | down 3.34 | down 1.66 | down FLJ45248 AK127183
13.63 | up 5.12 | up 2.66 | down FLJ45482 AK127393
9.82 | up 3.87 | up 2.54 | down FLJ45482 AK127393
6.60 | down 3.71 | down 1.78 | up FLJ45983 NR 024256
1.20 | down 2.19 | down 1.83 | down FLJ46906 NR 033896
1.15 | down 2.19 | down 1.90 | down FLJ46906 NR 033896
1.18 | down 2.22 | down 1.88 | down FLJ46906 NR_033896
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1.33 | down 2.15 | down 1.62 | down FLJ46906 NR 033896
2.18 | up 1.77 |up 1.23 | down FLNA AK125630
1.95 | down 4.78 | down 2.46 | down FLRT2 NM 013231
2.65 | down 13.57 | down 5.12 | down FLRT3 NM 198391
1.17 | up 2.00 |up 1.71 | up FLT3LG NM 001459
2.43 | up 1.40 | up 1.73 | down FMOG6P NR 002601
9.16 | down 2.38 | down 3.84 |up FONG NR 034096
1.45 | up 3.13 | down 4,55 | down FOSL1 NM 005438
10.44 | up 9.12 | up 1.14 | down FOXD3 NM 012183
1.01 | down 2.31 | down 2.29 | down FOXF2 NM 001452
2.64 | up 1.44 | up 1.83 | down FOXP4 EIM—00101242
5.21 |up 3.49 |up 1.49 | down FOXRED?2 NM 024955
2.52 | up 2.40 |up 1.05 | down FOXRED?2 NM 024955
2.02 |up 2.26 | up 1.12 | up FRA10AC1 NM 145246
1.00 |up 2.44 | down 2.45 | down FRMD6 TM—00104248
1.20 | down 2.44 | up 2.93 | up FRZB NM 001463
1.02 | down 2.26 | down 2.23 | down FSD1L NM 031919
1.82 | down 4.09 | down 2.25 | down FSTL3 NM 005860
2.33 |up 4.75 | up 2.04 |up FUT7 NM 004479
1.40 |up 2.12 | up 1.52 | up G3BP1
1.08 | down 2.14 | down 1.98 | down GABARAPL1 | NM 031412
36.74 | up 14.72 | up 2.50 | down GABRP NM 014211
21.34 | up 5.96 | up 3.58 | down GAD1 NM 000817
1.06 | down 2.12 | down 2.00 | down GALNT3 NM 004482
3.23 | down 3.80 | down 1.18 | down GALNT6 NM 007210
5.58 | down 4.48 | down 1.25 |up GALNTL2 NM 054110
1.57 | down 2.54 | up 3.97 |up GAPT NM 152687
1.70 | down 4.80 | down 2.82 | down GAST NM 000805
1.69 | up 3.81 |up 2.25 | up GATM NM 001482
1.44 | up 241 | up 1.68 | up GBP4 NM 052941
1.53 | down 1.62 | up 2.48 | up GCA NM 012198
256 |up 6.74 | up 263 |up GCET2 g M-O0LE9025
1.85 |up 341 |up 1.84 |up GCET2 SIM—OOMQOZS
1.58 | down 1.75 | up 2.77 | up GCFC1-AS1 | NR 038879
2.27 | up 2.95 | up 1.30 | up GCHFR NM 005258
5.23 | down 2.02 | up 10.59 | up GDF10 NM 004962
3.82 | down 1.08 | down 3.54 |up GFRA2 NM 001495
1.21 | up 2.02 |up 1.67 | up GGA2 NM 015044
2.61 | down 1.57 | up 4.11 | up GGTA1P NR 003191
1.95 | down 2.49 | up 4.86 | up GHRL NM 016362
2.04 | down 1.78 | up 3.63 |up GIMAP2 NM 015660
1.65 | up 2.18 |up 1.32 | up GIN1 NM 017676
1.50 | down 3.73 | down 2.48 | down GJAL NM 000165
1.74 | down 1,49 | up 259 |up GJA4 NM_002060
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1.11 |up 2.40 |up 2.15 | up GKAP1 NM 025211
4.10 | up 4.08 | up 1.00 | down GLB1L2 NM 138342
2.69 | down 1.74 | down 1.55 | up GLIPR1 NM 006851
1.15 | down 2.95 | down 2.57 | down GLIS1 NM 147193
13.21 | up 15.05 | up 1.14 | up GLS2 NM 013267
2.59 | down 1.24 | up 3.21 | up GNA14 NM 004297
2.41 | down 1.45 | down 1.66 | up GNG11 NM 004126
1.52 | up 2.00 |up 1.31 |up GOLGA2P5 NR 024261
3.96 | down 14.21 | down 3.59 | down GOLGA7B ? M_00101091
1.31 |up 2.05 |up 1.56 | up GOLGAS8A NM 181077
5.07 | up 5.72 | up 1.13 | up GOLT1A NM 198447
3.10 | up 2.15 | up 1.44 | down GPC2 NM 152742
2.04 | down 1.05 | down 1.95 | up GPD1 NM 005276
1.44 | down 2.46 | up 3.54 | up GPR114 NM 153837
2.17 |up 2.37 | up 1.09 |up GPR126 NM 020455
1.05 | down 2.22 | down 2.11 | down GPR135 NM 022571
2.11 | up 1.33 | up 1.59 | down GPR137 NM 020155
2.45 | up 259 |up 1.06 | up GPR137C gM_00109965
1.04 | up 2.53 | down 2.63 | down GPR153 NM 207370
2.85 | up 1.02 | down 2.92 | down GPR161 NM 153832
1.84 | down 2.13 | down 1.16 | down GPSM1 gl M_00114563
8.30 |up 13.49 | up 1.62 | up GRIN2C NM 000835
2.73 | up 2.58 | up 1.06 | down GRIN2C NM 000835
2.37 | up 2.94 | down 6.98 | down GRIN2D NM 000836
1.51 | down 2.52 | down 1.67 | down GRIN3B NM 138690
2.28 |up 1.35 |up 1.68 | down GTSE1 NM 016426
1.41 | down 2.97 | down 2.10 | down GUCY1A2 NM 000855
1.48 | down 1.70 | up 251 |up GYPC NM 002101
2.88 | down 1.69 | down 1.71 |up H2AFJ NM 177925
1.55 | down 1.62 | up 250 |up H3F3B NM 005324
2.02 | down 1.36 | down 1.48 | up HABP4 NM 014282
1.44 | up 3.89 | down 5.59 | down HAS3 NM 005329
2.40 |up 2.17 | up 1.11 | down HAUS3 NM 024511
2.38 | up 2.56 |up 1.08 | up HAUSS5 NM 015302
1.21 | down 2.08 | down 1.71 | down HCG18 NR 024052
1.87 | down 4.41 | down 2.36 | down HCG4 NR 002139
3.56 |up 1.66 | up 2.14 | down HCN3 NM 020897
2.35 | down 1.26 | up 2.97 |up HDC NM 002112
1.57 | down 2.72 | down 1.73 | down HEATR7A SM—00109928
2.54 | up 2.20 | up 1.15 | down HELLS NM 018063
2.28 | up 211 | up 1.08 | down HELLS NM 018063
1.26 | down 1.64 | up 2.06 |up HERC2 NM 004667
1.65 | up 2.80 |up 1.69 |up HESX1 NM 003865
1.53 | down 2.63 | down 1.72 | down HEYL NM_014571
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1.72 | down 1.94 | up 3.33 | up HHEX NM 002729
1.82 | down 2.23 | down 1.23 | down HIF1A NM 181054
1.61 | down 2.38 | down 1.47 | down HIF1A NM 181054
2.18 | down 2.23 | down 1.02 | down HIST1IH2AD | NM 021065
1.84 | down 2.12 | down 1.16 | down HIST1IH2AE | NM 021052
3.68 | down 3.51 | down 1.05 |up HIST2H2AA4 ZIM—00104087
1.53 | down 1.69 |up 259 |up HLA-DMA NM 006120
2.02 | down 1.64 | up 3.31 |up HLA-DPB2 NR 001435
1.07 | down 3.12 | up 3.35 | up HLA-DQA2 NM 020056
1.38 | down 1.65 | up 2.28 | up HLA-DRB1 NM 002124
1.44 | down 2.25 | up 3.24 | up HLA-DRB4 NM 021983
1.63 | down 1.60 | up 2.62 | up HLA-DRB5 NM 002125
2.65 |up 12.50 | up 4.71 | up HLF NM 002126
2.05 |up 2.40 | up 1.17 |up HLTF NM 003071
1.17 | down 3.73 | down 3.18 | down HMGA2 NM 003484
2.27 | down 1.05 | down 2.16 |up HMGCLL1 NM 019036
1.46 | down 2.10 |up 3.06 | up HMHA1 NM 012292
2.31 | down 2.19 | down 1.06 | up HMOX1 NM 002133
4.03 | up 10.06 | up 2.50 |up HMSD gM—OOMZS%
1.04 | down 2.91 | down 2.79 | down HOMERS3 NM 004838
1.02 | down 3.20 | down 3.14 | down HOMERS3 ZIM—00114572
1.07 | down 2.85 | down 2.65 | down HOMERS3 EIM—00114572
2.78 | up 1.22 | up 2.28 | down HOOK2 NM 013312
21.67 | up 42.46 | up 1.96 |up HOXB13 NM 006361
1.63 | down 4.88 | down 2.98 | down HOXB5 NM 002147
1.42 | down 3.23 | up 458 | up HPGD NM 000860
3.63 | down 4.63 | down 1.27 | down HSPA12A NM 025015
3.02 | down 3.42 | down 1.13 | down HTR7 NM 019859
2.52 | down 2.44 | down 1.03 | up HTR7P1 NR 002774
1.18 | down 2.34 |up 2.77 |up HVCN1 ?M—0010401O
1.23 | down 250 |up 3.09 |up HVCN1 ?M—0010401O
1.04 | up 2.44 | up 2.35 |up ICAL NM 004968
1.23 | up 245 | up 2.00 | up ICAL NM 004968
1.32 | down 2.00 | up 2.63 | up ICAM2 NM 000873
1.36 | down 1.97 |up 2.67 |up ICAM3 NM 002162
4.10 | up 2.92 | up 1.41 | down ICAM4 NM 022377
2.53 | up 255 | up 1.01 |up ICOSLG

1.21 | down 2.00 | up 2.42 | up ID2 NM 002166
1.75 | down 4.20 | down 2.40 | down IGF2BP2 NM 006548
2.62 | down 9.35 | down 3.57 | down IGF2BP2 NM 006548
253 |up 2.15 | up 1.18 | down IGFBPL1 l;IM_00100756
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1.67 | down 18.43 | down 11.05 | down IGFL3 NM 207393
4.21 | up 2.33 | up 1.81 | down IGSF9 NM 020789
1.97 |up 2.07 | up 1.05 |up IKBKE NM 014002
1.15 |up 2.40 |up 2.08 |up ILL1IRA NM 147162
1.20 | down 1.87 |up 2.25 |up ILL7TRA NM 014339
7.96 | up 11.01 | up 1.38 | up ILL17RB NM 018725
1.43 | down 3.23 | up 4.62 | up IL22RA2 NM 052962
1.07 | down 257 |up 2.73 |up IL2RG NM 000206
1.17 | up 2.67 |up 2.28 |up IL2RG NM 000206
1.06 | up 2.15 | up 2.04 | up IL34 NM 152456
1.79 |up 2.47 | up 1.38 | up IL411 NM 172374
1.22 | down 1.92 |up 2.34 | up IL7 NM 000880
4.62 | up 3.29 | up 1.41 | down INA NM 032727
2.44 | up 1.36 | up 1.80 | down INADL NM 176877
2.81 | down 5.41 | down 1.92 | down INHBB NM 002193
2.80 | up 3.24 | up 1.16 | up INPP1 NM 002194
2.21 | down 2.30 | down 1.04 | down INPP4B NM 003866
1.18 | down 2.98 | down 2.53 | down INPP4B NM 003866
1.61 | down 2.13 | up 3.43 | up INPP5D QM—00101791
2.23 |up 1.77 |up 1.26 | down INPP5F NM 014937
1.92 |up 250 |up 1.30 |up INPP5J ?M—OMOOZS?’
1.90 | up 1.28 | down 2.43 | down IQCD NM 138451
6.38 | up 1.42 | down 9.08 | down IRF6 NM 006147
1.82 |up 1.20 | down 2.18 | down IRGQ TM—OOlOWSG
2.60 | down 4.82 | down 1.85 | down IRS1 NM 005544
2.66 | down 5.61 | down 2.11 | down IRS1 NM 005544
5.36 | up 4,16 | up 1.29 | down IRX6 NM 024335
13.06 | up 6.80 | up 1.92 | down ISL1 NM 002202
1.92 | up 2.53 | up 1.31 |up ISOC1 NM 016048
3.50 |up 2.39 |up 1.47 | down ISYNA1 NM 016368
3.28 | up 2.62 | up 1.25 | down ISYNAL NM 016368
1.15 | down 2.34 | down 2.03 | down ITGAS NM 002205
1.02 | down 3.14 | down 3.09 | down ITGAG6 NM 000210
1.09 | down 2.78 | down 2.55 | down ITGA6 NM 000210
1.16 |up 2.25 | down 2.60 | down ITGB5 NM 002213
1.32 | down 1.96 | up 2.59 |up ITIH1 NM 002215
2.48 | down 1.73 | up 4.29 | up ITM2A NM 004867
1.97 | up 3.04 |up 155 |up IZUMO4 QM—00103173
4.25 | down 3.33 | down 1.28 | up JAKMIP2 NM 014790
3.55 | down 2.63 | down 1.35 |up JAKMIP2 NM 014790
2.13 | down 1.70 | down 1.25 | up JAM3 NM 032801
1.82 | down 2.02 | down 1.11 | down JPX NR 024582
4.81 | down 3.57 | down 1.35 | up KALRN NR 028136
1.66 | down 153 | up 254 | up KAT2B NM_003884
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3.70 |up 4.57 | up 1.23 | up KATNALZ2 NM 031303
2.79 | up 3.57 | up 1.28 | up KATNAL2 NM 031303
3.91 | down 1.62 | down 2.41 |up KBTBD11 NM 014867
8.87 | up 10.27 | up 1.16 | up KCNB2 NM 004770
5.52 |up 3.59 | up 1.54 | down KCNG3 NM 133329
2.31 |up 1.86 | up 1.24 | down KCNJ14 NM 170720
2.52 | down 1.56 | down 1.61 |up KCNJ8 NM 004982
2202 up 35.60 | up 282 |down | KCNS1 NM_002251
1.32 | down 2.27 | down 1.72 | down KDM5B NM 006618
1.22 | down 2.68 | down 2.20 | down KDM5B NM 006618
16.71 | up 3.28 | up 5.09 | down KDM5D NM 004653
5.67 | up 16.06 | up 2.83 | up KEL NM 000420
2.26 | up 3.67 | up 1.62 | up KHK NM 000221
2.03 |up 275 |up 1.36 |up KIAAO368 gu\n_omososg
1.85 | up 246 |up 1.33 | up KIAA0485 AB007954
1.59 | down 1.42 | up 2.25 | up KIAA1370 NM 019600
2.25 | up 1.33 | down 2.98 | down KIAA1671 IgIM_00114520
2.13 | down 1.51 | down 1.41 | up KIAA1919 NM 153369
1.06 | down 2.54 | down 2.40 | down KIF13A NM 022113
2.42 | up 1.97 |up 1.23 | down KIF15 NM 020242
1.14 | up 1.94 | down 2.21 | down KIF1B NM 183416
2.98 |up 1.81 |up 1.65 | down KIF20A NM 005733
2.21 |up 1.31 |up 1.68 | down KIF23 NM 138555
3.27 | up 2.62 | up 1.25 | down KIF24 NM 194313
5.82 | up 10.23 | up 1.76 | up KIF25 NM 030615
1.43 | down 4.29 | down 3.00 | down KIF26B NM 018012
2.54 | up 1.30 | up 1.96 | down KIF2C NM 006845
1.02 | up 2.02 | down 2.05 | down KIF3C NM 002254
1.01 | down 2.10 | down 2.07 | down KIF3C NM 002254
2.52 | up 1.07 | up 2.36 | down KIF4A NM 012310
1.39 | down 3.06 | down 2.20 | down KIRREL NM 018240
1.63 | down 3.28 | down 2.01 | down KIRREL AK090554
2.37 | up 2.34 | up 1.01 | down KITLG NM 000899
1.19 | up 3.84 | down 4,55 | down KLC3 NM 177417
2.41 | down 1.63 | up 3.93 | up KLF2 NM 016270
1.22 | down 3.23 | down 2.65 | down KLF7 NM 003709
2.47 | down 1.73 | down 1.43 |up KLF9 NM 001206
14.05 | up 9.21 |up 1.53 | down KLHL35 gIM—00103954
1.80 | down 2.72 | up 4.88 | up KLRB1 NM 002258
2.68 |up 2.61 |up 1.03 | down KNTC1 NM 014708
1.22 | down 5.89 | down 4.82 | down KPNA7 EIM—00114571
1.05 |up 5.43 | down 5.72 | down KPNA7 EIM—00114571
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4.69 | up 2.37 |up 1.98 | down KREMEN1 QM—00103957
26.58 | up 19.48 | up 1.36 | down KRT13 NM 002274
7.82 | up 4.24 | up 1.84 | down KRT15 NM 002275
5.15 | up 3.61 | down 18.60 | down KRT17 NM 000422
106'7 up 18.57 | up 5.75 | down KRT19 NM_002276
83.83 | up 15.09 | up 5.56 | down KRT19P2 NR 036685
21.60 | up 30.25 | up 1.40 | up KRT4 NM 002272
292 |up 4.64 | down 13.56 | down KRT42P NR 033415
3.50 | up 1.83 | up 1.91 | down KRT8 NM 002273
2.84 |up 1.64 |up 1.74 | down KRT86 NM 002284
3.90 |up 3.09 |up 1.26 | down L3MBTL1 NM 032107
1.04 | up 2.81 | down 2.92 | down LARP6 NM 197958
7.50 | down 3.86 | down 1.94 | up LCE2A NM 178428
2.01 |up 1.67 |up 1.20 | down LCORL NM 153686
2.59 | down 1.56 | down 1.66 | up LDB3 yM_00117161
8.25 | up 4.39 | up 1.88 | down LDHC NM 002301
1.73 | down 3.40 |up 5.88 | up LDLRAD2 QM_00101369
2.14 | up 3.75 | up 1.75 |up LEAP2 NM 052971
1.52 | down 2.23 | down 1.47 | down LEPROT QIM—OOMQSGS
1.90 |up 2.18 | up 1.14 | up LGALS9 NM 009587
1.42 | up 2.14 | up 151 |up LGALS9C gl M_00104007
3.01 | down 15.84 | down 5.27 | down LHX1 NM 005568
18.86 | up 6.71 | up 2.81 | down LHX2 NM 004789
2.00 | down 5.29 | down 2.64 | down LIF NM 002309
2.42 | up 2.37 | up 1.02 | down LIG1 NM 000234
1.27 | down 2.07 | up 2.63 | up LIMD2 NM 030576
3.75 | down 2.41 | down 156 |up LIMS3L gM—OOlZOF’ZS
2.15 |up 291 |up 1.35 | up LINC00028 NR 024358
1.44 | down 2.01 | down 1.40 | down LINC00152 NR 024204
1.25 | up 2.10 | down 2.61 | down LINC00174 NR 026873
3.07 |up 1.89 | up 1.62 | down LINC00263 NR 026762
6.42 | up 1.64 | up 3.92 | down LINC00319 NR 026960
1.07 | up 2.77 | up 2.60 |up LIPE NM 005357
4.06 | up 2.87 | up 1.42 | down LMO4 NM 006769
3.97 |up 292 |up 1.36 | down LMO4 NM 006769
3.65 |up 1.22 | up 3.00 | down LMO7 AK092052
260 |down |239 |down | 109 |up LOCIO0L278 | xr 108812
6.61 | up 4.49 | up 1.47 | down SSClOOlZ?g XR_ 111781
2.76 | up 2.36_| up 1.17 | down LOC1001281 | NR 027157
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o1
146 | up 219 | up 150 | up LOCL001284 | Ak123323
144 | up 333 [down | 480 |down | LOCTP0#98 IR 036480
9.71 |up 13.43 | up 1.38 |up LOCLO01289 | NR_0245509
5.84 | up 425 |up 138 |down | L9190 INR 033009
213 | up 295 | up 1.38 | up LOCL001295 | NR_024489
324 [down 499 |down | 154 |down | cO“M09M97 xR 100258
319 |down | 532 |down | 167 |down | 509097 xR 100250
2.49 | up 222 |up 1.12 | down '5801001300 NR_024485
1.60 |up 202 |up 1.26 |up LOCLO0L30 | xR 100613
219 | up 155 | up 141 |down | 5091901392 N 033010
263 | up 3.00 | up 114 |up LOCLO01309 | ak126579
256 |down | 6.68 |down | 261 |down | =0T xR 110148
2.22 | down 5.75 | down 2.59 | down 5301001309 XR_110148
2.75 | down 6.95 | down 2.53 | down 5801001309 XR_110148
119 |up 321 | up 270 | up LOCL001310 | NR 040071
150 | up 239 | up 1.60 | up LOCLO0I313 | Ak124217
1.34 |down |229 |up 3.06 | up LOCLOOI3LT ] NR_038996
265 |up 2.49 | up 107 |down | SOOI | akaoa39
1.47 |up 2.08 |up 1.41 |up LOCLO01323 | ako23536
1.76 | up 210 | up 119 |up LOCL001709 | Nr_o24054
152 |down |8.26 |down [543 [down | O“T00%%0 R 024475
138 |down [522 [down |378 |down | LOCTO0%O0 R 024475
1.33 | down 2.12 | down 1.59 | down 2501002707 NR_026776
118 |w 513 | up 266 |up LOCI00Z871 | XM_00311910
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2.83 | down 2.34 | down 1.21 |up k60C1002872 NR_029193
1.69 | down 3.30 | down 1.95 | down IL?C1002873 NR_040245
1.17 | down 4.61 | down 3.95 | down IL?ClOOZSB NR_040245
1.47 | down 2.46 | down 1.67 | down 5201002880 XR_108415
2.33 |up 2.46 | up 1.06 |up ;$C1002886 NR_038253
291 | down 2.33 | down 1.25 |up k?C1002889 NR_037631
273 |down |223 |down |1.22 |up FOC1002889 | \R_037631
114 |up 2.40 | up 210 |up LOCL002892 | NR_036530
1.44 |up 270 |up 1.88 | up LOC1002892 | NR_036530
1.57 |up 253 |up 1.61 |up 5301005054 NR_038926
1.62 | down 3.62 | down 2.23 | down IéSOC]'OOSOSG XR_112556
1.09 | down 257 |up 281 |up IiSCNOSOS? XR_110561
2.65 | down 2.19 | down 1.21 |up ;801005057 XR_108524
1.36 | down 3.04 |up 415 | up 5801005057 XR_111953
13.11 | up 234 |up 5.61 | down IéSClOOSOSS XR_110336
2.24 |up 2.48 | down 5.57 | down |£<31005059 NR_037877
277 |up 1.68 | up 1.65 | down ;OOC1005059 XR_108534
163 |down |234 [up 3.81 | up DOCLO05059 | xr 108730
1.58 |up 201 |up 1.27 | up 2801005059 XR_108741
7.67 |up 3.80 |up 2.02 | down |630C1005060 XR_109785
2.17 | up 222 |up 1.02 |up ;SClOOSOGl NR_040097
234 |up 234 |up 1.00 |up ;SC1005061 NR_040097
157 |down |2.02 |down |1.29 |down ;gcmosoel NR_038948
227 |down |1.32 |down |1.72 |up LOC1005082 | ¥ 100304
4,31 | down 1.02 | up 439 | up LOC1005063 | XR 108932
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04
242 |down |1.82 |down |1.33 |up LOCL005063 | yr 112081
1457 | up 260 | up 560 [down | 50100093 | akossg77
275 |up 3.43 |up 1.25 |up '6?01005065 XR_109701
239 |up 3.86 |up 161 |up LOCL005055 | xr 108868
203 |down |386 |down | 190 |down | SO0C100%0%% kg 130581
358 | up 231 | up 155 |down | c0 0% | NR 038927
196 |down [220 [down | 112 |down | [2CT0%%7 | NR 038056
303 |down |893 |down |2.95 |down igcmosoe? XR_110230
1.43 |down |2.87 |up 410 | up LOCLO05957 | NR_o38410
159 |down | 2.02 |up 321 | up LOC1005068 |y 135718
331 [down |1578|down | 477 |down | 0100098 | R 038276
202 | up 2.42 | up 1.20 | up LOCL005059 | akogos27
1.93 |up 289 |up 150 |up LOCL005059 | xr 113206
9.01 |up 507 |up 178 |down | o999 I NR 038281
250 |down |3.49 |down | 140 |down | >O0C100%070 xR 108687
161 |up 1172 | down | 18.86 | down | S2°199°070 T xR 110380
257 | up 1.84 | up 140 |down | £ | NR_037884
522 [down | 11.98|down | 230 |down | 509M0%07h | NR 038201
286 [down |934 |down | 326 |down | 509T°%07! | NR 038201
269 | up 241 |up 112 |down | gOC100%071 | XM 00311887
208 |down | 1.70 |down |1.22 |up LOC100072 R 108605
152 |down [833 [down |5.47 |down | 509T0%7% xR 110876
P 721 | 122 oo LOCI005074 | NM_00119527
291 |down |3.15 |up 9.19 | up POCLO05076 | xR 110328
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1.67 | down 3.31 | down 1.99 | down ;SClOOSO?G XR_110188
567 |down |210 |down | 270 |up ;SC1005076 NR_038236
6.65 | up 5.47 | up 1.22 | down 2801005077 XR_111561
153 |up 3.73 |up 2.44 | up 5201005089 XR_111214
2.44 | up 3.82 |up 1.57 |up I;?C1005090 XR_111772
2.21 |up 4.07 | up 1.84 |up I;?C1005090 XR_111771
114.7 up 550 | up 20.87 | down LOC1005091 | XM_00312033
2 21 4
2.15 |up 270 |up 1.26 | up 280C1006166 NR_038258
2.26 | down 1.04 |up 2.35 |up ZOOC1006527 >2(M—0034O346
249 [down [334 |down | 134 |down | c09T%%%%7 | xR 132680
1.80 | down 2.13 | down 1.19 | down 2501006527 g(M—00340343
2.93 | down 1.56 | down 1.87 | up ;?C1006527 XR_132806
1.65 |up 2.67 |up 1.62 | up IigC1006529 XR_132665
1.46 |up 431 | up 295 |up Ii;)ClOOGSZQ XR_132741
2.18 | down 1.20 |up 2.61 |up LOC145820 NR 027132
3.81 | down 6.33 | down 1.66 | down LOC149773 NR 034147
1.26 | down 4.38 | down 3.48 | down LOC152225 NR_ 026934
1.12 | up 2.54 | up 2.27 | up LOC202025 AL713660
3.42 |up 3.81 |up 1.12 | up LOC219731 NR 038222
1.61 |up 1.73 | down 2.78 | down LOC254128 NR 037857
6.89 | up 9.82 | up 1.43 | up LOC254559 NR 015411
8.84 |up 13.97 | up 1.58 | up LOC254559 NR 015411
2.84 | down 1.68 | down 1.69 | up LOC255177 BC031230
5.76 | up 9.44 | up 1.64 | up LOC283174 NR 024344
5.58 | up 10.62 | up 1.90 |up LOC283174 NR 024344
3.19 |up 3.89 |up 1.22 | up LOC283174 NR 024344
4.61 | up 8.46 |up 1.84 | up LOC283174 NR 024344
1.80 | down 6.13 | down 3.40 | down LOC283404 NR 027358
7.51 |up 33.07 | up 4.40 | up LOC283485 AK093862
1.54 |up 3.59 |up 2.32 | up LOC283713 AK094982
4.42 | up 1.57 |up 2.82 | down LOC284023 NR 024349
1.50 |up 2.21 | up 1.47 | up LOC284513 AK096098
3.10 |up 534 |up 1.72 |up LOC284630 AK096384
47.36 | up 38.74 | up 1.22 | down LOC285084 NR_ 038897
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71.74 | up 60.22 | up 1.19 | down LOC285084 NR 038897
3.64 | down 1.99 | down 1.83 | up LOC285419 NR 027105
1.34 | up 2.04 | up 1.51 |up LOC285540 NR 037934
2.87 | down 2.84 | down 1.01 |up LOC286068 BC015720
1.78 | up 1.27 | down 2.27 | down LOC286109 AK092172
1.74 | up 2.38 | up 1.37 | up LOC?286161 AKQ091672
2.20 | down 5.81 | down 2.63 | down LOC339240 NR 001443
13.74 | up 17.03 | up 1.24 | up LOC375196 NR 028386
3.81 | down 3.87 | down 1.02 | down LOC375295 NR 040001
1.26 | down 1.83 |up 2.32 | up LOC386758 NR 037161
6.63 | up 4.09 |up 1.62 | down LOC389831 SM—00124248
6.03 | up 3.63 | up 1.66 | down LOC389831 AK123495
5.83 |up 3.38 |up 1.73 | down LOC389831 SM—00124248
1.45 | up 2.63 | up 1.81 |up LOC389834 NR 027420
1.18 | up 412 | up 3.49 | up LOC389834 NR 027420
3.41 | down 1.24 | up 4.25 | up LOC400456 NR 034095
1.58 | up 2.31 |up 1.46 | up LOC401068 XR 110024
3.98 |up 244 | up 1.63 | down LOC401109 NR 034088
6.63 | up 3.90 |up 1.70 | down LOC401109 NR 034088
1.48 | down 7.36 | down 4,98 | down LOC401164 NR 033869
1.72 | down 6.64 | down 3.87 | down LOC401164 NR 033869
1.81 | up 5.09 |up 2.81 | up LOC401431 NR 027040
3.74 |up 3.82 | up 1.02 | up LOC440792 AB051440
2.01 |up 3.24 | up 1.61 |up LOC441268 AK125166
2.05 |up 3.22 | up 1.57 |up LOC497257 BC030211
1.41 | down 2.03 | down 1.44 | down LOC541471 NR 024373
16.89 | up 10.20 | up 1.65 | down LOC541473 NR 003602
7.39 | up 5.15 | up 1.44 | down LOC642366 XR 108597
1.69 | down 1.87 |up 3.16 | up LOC643733 NR 034079
1.52 | up 255 | up 1.68 | up LOC644656 NR 036539
2.10 | down 1.54 | down 1.37 |up LOC645676 NR 027023
1.54 | down 2.68 | down 1.74 | down LOC646329 NR 034120
2.14 | down 1.42 | down 1.51 |up LOC646626 NR 045484
1.54 | up 3.03 |up 1.97 |up LOC728537 NR 038386
1.22 | up 2.57 | up 2.10 |up LOC728537 NR 038386
3.97 | up 433 |up 1.09 |up LoC728715 | ZM-PO3I952
1.16 | up 2.10 | up 1.82 | up LOC728743 NR 027237
1.05 | down 2.22 | down 2.12 | down LOC728975 XR 110914
3.55 | down 1.79 | down 1.99 | up LOC729178 NR 034115
1.23 | up 6.24 | down 7.65 | down LOC729444 NR 038388
3.07 | down 1.24 | up 3.80 | up LOC729468 BU567215
2.34 | up 3.57 |up 1.52 | up LOC729732 XR 132886
2.64 | down 2.20 | down 1.20 | up LOC729887 BC052334
3.63 | up 6.27 | up 1.73 |up LOC84856 NR 026827
498 | up 6.20 | up 1.24 |up LOC84856 NR_026827
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1.07 | down 2.04 | down 1.90 | down LOH12CR1 NM 058169
2.11 | down 1.25 | down 1.69 |up LPAR1 NM 057159
2.17 |up 2.28 | down 4,96 | down LPAR3 NM 012152
1.24 | down 2.31 | down 1.86 | down LPCAT2 NM 017839
1.21 |up 2.39 | down 2.88 | down LRP11
1.66 | down 1.58 | up 2.62 | up LRRC33 NM 198565
2.60 |up 3.18 | up 1.23 | up LRRC56 NM 198075
1.87 |up 260 |up 1.39 |up LRRC61 g"\"—00114292
1.67 | down 3.44 | down 2.06 | down LRRC69 yM_00112989
1.96 | down 3.80 | down 1.94 | down LRRC69 yM_00112989
3.18 | down 1.04 | up 3.31 |up LRRC70 NM 181506
1.38 | up 1.67 | down 2.31 | down LRRCB8A NM 019594
2.67 | up 2.60 | down 6.96 | down LRRC8E NM 025061
1.83 | down 1.74 | up 3.17 | up LRRK2 NM 198578
2.11 | up 1.33 | up 1.59 | down LSM11 NM 173491
2.07 |up 1.04 | down 2.14 | down LSR NM 205834
1.25 | down 2.23 | up 2.77 | up LTA NM 000595
1.50 | down 2.57 | down 1.71 | down LTBP1 NM 206943
1.25 | up 1.79 | down 2.24 | down LTBR NM 002342
6.38 | up 30.14 | up 4.72 | up LTF NM 002343
2.79 | down 3.61 | down 1.29 | down LY6H NM 002347
1.23 | up 3.27 | up 2.66 |up LY75 NM 002349
1.50 | down 219 |up 3.27 | up LYL1 NM 005583
1.41 | down 1.76 | up 2.49 |up LYSMD2 NM 153374
9.60 | down 1.09 | up 10.46 | up LYVE1 NM 006691
1.31 | down 2.07 | down 1.58 | down MACF1 NM 012090
9.17 | down 36.18 | down 3.94 | down MAGEA12 NM 005367
17.69 | down 26.23 | down 1.48 | down MAGEA2B NM 153488
28.64 | down 27.63 | down 1.04 | up MAGEA4 NM 002362
2.92 | down 3.07 | down 1.05 | down MAGEAG6 NM 175868
18.44 | down %04'1 down 5.65 | down MAGEAG6 NM_175868
250 |up 1.85 |up 1.35 | down MAGI3 NM 152900
5.14 | up 25.52 | up 4.97 | up MAL NM 002371
2.31 | down 1.15 | down 2.01 |up MALAT1 NR 002819
2.49 | down 1.26 | down 1.98 | up MALAT1 NR 002819
291 |up 2.73 | up 1.06 | down MAMDC4 NM 206920
1.78 | down 1.72 | up 3.07 | up MAN1C1 NM 020379
1.89 | down 1.60 | up 3.03 | up MAN1C1 NM 020379
1.01 |up 2.23 | up 2.20 | up MAN2A2 NM 006122
3.50 |up 1.86 | up 1.88 | down MAP3K13 NM 004721
1.66 | up 3.36 | up 2.02 | up MAP3K14 NM 003954
2.26 | up 1.72 | up 1.31 | down MAP3K6 NM 004672
2.96 |up 2.04 | up 1.45 | down MAP3K6 NM 004672
2.50 | down 1.24 | down 2.02 |up MAP3K8 AB209539
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1.32 | up 2.16 | down 2.85 | down MAP3K9 NM 033141
1.18 | up 2.60 | down 3.07 | down MAP7 NM 003980
1.11 |up 1.97 | down 2.19 | down MAP7 NM 003980
2.70 | up 242 | up 1.12 | down MAP7D2 NM 152780
6.77 | up 10.43 | up 1.54 | up MAP7D2 NM 152780
2.09 | down 2.07 | down 1.01 |up MAP7D3 NM 024597
3.78 | down 2.95 | down 1.28 | up MAP7D3 ?M—0011735l
1.40 | down 2.05 | down 1.47 | down MARKS3 g M_00112891
3.60 |up 1.40 |up 2.57 | down MARVELD2 g M_00103860
3.25 | up 1.54 | up 2.11 | down MARVELD2 | AK055094
2.43 | up 1.56 |up 1.56 | down MAST4 ZIM—OOMGA'GG
241 | up 5.28 | up 2.19 |up MAT1A NM 000429
2.95 | up 3.24 | up 1.10 |up MCF2L NM 024979
2.20 |up 2.75 | up 1.25 | up MCF2L NM 024979
3.07 | up 1.74 | up 1.77 | down MCM10 NM 182751
4.00 |up 3.24 | up 1.23 | down MCM2 NM 004526
2.34 | up 2.25 | up 1.04 | down MCM3 NM 002388
2.38 | up 1.43 | up 1.67 | down MCM4 NM 005914
2.15 |up 2.24 | up 1.04 | up MCM5 NM 006739
2.17 |up 2.35 |up 1.08 | up MCM5 NM 006739
2.08 | up 2.18 | up 1.05 | up MCM6 NM 005915
2.40 |up 1.54 | up 1.56 | down MCM7 NM 005916
2.56 |up 212 | up 1.21 | down MCM8 NM 182802
1.02 | up 2.49 | down 2.54 | down MDFI NM 005586
1.93 | up 2.80 | up 1.45 | up MDM1 NM 017440
2.06 | up 1.67 | up 1.23 | down MDM2 NM 002392
2.36 | up 251 |up 1.07 |up MDM2 NM 002392
212 |up 7.39 | up 3.48 | up MEI1 NM 152513
2.84 | up 2.22 | up 1.28 | down MEIS1 NM 002398
2.51 | up 1.33 | up 1.88 | down MELK NM 014791
3.24 | down 2.44 | up 7.90 |up MEOX2 NM 005924
1.20 | down 2.61 | down 2.17 | down MET NM 000245
2.06 | down 1.66 | up 3.43 | up METTL7A NM 014033
3.88 | up 1.67 |up 2.33 | down MFI2 NM 005929
1.78 | down 1.73 | up 3.08 | up MENG NM 002405
3.28 | up 9.69 | up 2.95 |up MGAT3 NM 002409
1.10 | down 2.64 | down 2.39 | down MICALCL NM 032867
2.55 | up 2.07 |up 1.23 | down MICALL2 NM 182924
1.59 |up 1.97 | down 3.13 | down MIPOL1 NM 138731
1.79 |up 1.73 | down 3.11 | down MIPOL1 EIM—OOMQSZQ
1.83 | down 2.63 | down 1.44 | down MIR143HG NR 027180
2.58 | up 3.85 | up 1.49 | up MIR600HG NR 026677
2.26 | up 1,66 | up 1.36 | down MIS18A NM_018944
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299 |up 252 |up 1.19 | down MLF1IP NM 024629
1.53 | down 3.92 | down 2.56 | down MLLT11 NM 006818
1.37 | up 2.03 |up 1.48 | up MLPH NM 024101
2.01 |up 2.26 | up 1.12 | up MMAA NM 172250
5.45 | down 3.19 | down 1.71 | up MME NM 007289
1.19 |up 25.03 | down 29.78 | down MMP10 NM 002425
4.85 | down 23.47 | down 4.84 | down MMP13 NM 002427
4.79 | down 3.47 | up 16.65 | up MMRN1 NM 007351
1.34 | down 3.28 | down 2.45 | down MMRN2 XR 111094
1.11 |up 3.32 | down 3.67 | down MN1 NM 002430
3.54 | up 1.70 | down 6.01 | down MNAT1 NM 002431
3.53 | up 3.23 | up 1.10 | down MNS1 NM 018365
2.02 |up 1.79 | up 1.13 | down MORC4 NM 024657
1.64 | down 3.00 | down 1.83 | down MORN4 BC022054
1.03 | down 2.18 | down 2.12 | down MPDU1 AK027742
9.94 |up 3.26 | up 3.05 | down MPP2 NM 005374
2.44 | down 5.77 | down 2.37 | down MPPED1 ISIM—00104437
1.11 |up 2.05 |up 1.84 | up MRPS25 NM 022497
1.38 | up 221 |up 1.61 |up MST1 NM 020998
1.49 | down 2.53 | down 1.69 | down MST1 BC044862
1.74 | up 2.17 | up 1.25 | up MST1 NM 020998
5.40 | up 2.53 | up 2.13 | down MST1R NM 002447
4,58 | down 3.75 | down 1.22 | up MSX2P1 NR 002307
1.13 | up 2.00 |up 1.76 | up MTERFD2 NR 028049
1.52 | down 2.06 | down 1.35 | down MTHFD1L NM 015440
1.18 | down 3.10 | down 2.62 | down MTSS1 NM 014751
40.33 | up 25.01 | up 161 |down | MUC21 g M-001010%0
3.31 | down 9.16 | down 2.77 | down MUM1L1 NM 152423
2.72 |up 3.75 |up 1.38 | up MXD3 EM—00114293
1.38 | down 2.41 | down 1.75 | down MXRA7 SIM—OONOSSZ
1.04 | down 2.03 | down 1.95 | down MXRA7 gl M_00100852
1.57 | down 2.17 | down 1.38 | down MXRA7 gl M_00100852
3.22 |up 5.84 | up 1.81 | up MYB NM 005375
1.57 | down 1.31 |up 2.05 | up MYCBP2 NM 015057
3.77 | up 3.47 | up 1.09 | down MYCN NM 005378
2.38 | down 1.21 | down 1.96 |up MYCT1 NM 025107
2.68 | up 2.35 | up 1.14 | down MYEOQV NM 138768
1.90 |up 1.20 | down 2.28 | down MYO19 SM—00103358
2.08 | up 1.38 | up 1.51 | down MYO19 NM 025109
1.28 | down 2.56 | down 2.00 | down MYO1B NM 012223
1.06 | down 2.80 | down 2.63 | down MYO1B NM_012223
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1.82 | down 1.24 | up 2.26 |up MYO1F NM 012335
11.87 | up 9.66 | up 1.23 | down MYO3A BC036079
16.98 | up 13.91 | up 1.22 | down MYQO3A NM 017433
2.85 | down 3.19 | down 1.12 | down MYQO5A NM 000259
1.23 |up 1.94 | down 2.39 | down MYOF NM 013451
1.47 | up 2.25 | down 3.30 | down MYOF NM 133337
4,58 | down 6.64 | down 1.45 | down MYOM3 NM 152372
3.22 | down 1.38 | up 4.46 | up MYRIP NM 015460
1.17 | down 3.56 | up 4.14 | up MYZAP yM_0010181O
2.66 | up 2.28 | up 1.17 | down NASP NM 002482
1.50 | down 2.38 | down 1.59 | down NAV1 NM 020443
2.74 | down 451 | down 1.65 | down NAV3 NM 014903
1.29 | down 2.42 | down 1.88 | down NAV3 NM 014903
2.05 | up 1.62 | up 1.26 | down NCAPD3 NM 015261
2.53 | up 2.05 | up 1.24 | down NCAPG NM 022346
1.43 | down 2.18 | up 3.10 |up NCF1 NM 000265
1.01 | down 2.06 | up 2.07 |up NCF1 NM 000265
1.22 | down 242 | up 2.96 | up NCF1 NM 000265
1.92 | up 211 |up 1.10 |up NCK1 NM 006153
2.07 | down 2.03 |up 4.20 | up NCR3 ?M_00114546
;04'5 up 5.37 |up 19.48 | down lgl CRNAQD18 NR_001544
2.36 | down 1.91 | down 1.23 | up NDST?2 BC018681
15.31 | down 7.84 | down 1.95 |up NEB NM 004543
10.12 | down 7.85 | down 1.29 |up NEB yM—00116450
2.92 | up 271 |up 1.08 | down NEDD1 NM 152905
5.26 | up 3.26 | up 1.61 | down NEDD4L yM—OOMM%
5.26 | up 2.69 |up 1.95 | down NEDDA4L NM 015277
3.28 | up 271 |up 1.21 | down NEURL1B ?M—00114265
8.65 | up 5.28 | up 1.64 | down NEURL3 NR 026875
230 |up 1.80 |up 1.28 |down | NFKB2 ';'M—°°107749
1.29 |up 2.83 | up 2.19 |up NFX1 NM 002504
1.88 | up 2.01 |up 1.07 | up NINJ1 NM 004148
5.41 | down 5.19 | down 1.04 | up NLGN4X NM 020742
1.80 | down 2.27 | up 4.09 | up NLRC3 NM 178844
2.63 | down 1.28 | down 2.05 |up NLRP3 TM—001O7982
2.40 | down 1.27 | down 1.90 |up NLRP3 QIM—00124313
1.29 | down 2.20 | down 1.70 | down NME4 NM 005009
8.09 |up 2.12 |up 3.81 | down NMU NM 006681
2.17 | up 6.60 | up 3.04 | up NOS2 NM_000625
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2.31 | down 1.13 | up 2.61 | up NOSTRIN NM 052946
3.74 | up 2.53 | up 1.48 | down NOTCH1 NM 017617
3.31 |up 6.59 | up 1.99 |up NPPC NM 024409
1.09 | up 5.61 | down 6.12 | down NPTX2 NM 002523
1.59 | down 1.31 |up 2.09 |up NR2F2 NM 021005
1.44 | up 7.50 | up 5.21 | up NR3C2 NM 000901
1.45 | up 4.18 | down 6.07 | down NRG1 AF176921
1.11 | up 7.06 | down 7.86 | down NRG1 NM 004495
1.42 | up 4.13 | down 5.88 | down NRG1 NM 004495
1.24 | up 459 | up 3.70 | up NRG2 NM 013982
1.02 | down 2.34 | down 2.28 | down NRP2 NM 201264
1.31 | up 2.08 | down 2.72 | down NRP2 NM 201266
3.17 |up 1.16 |up 2.73 | down NT5DC3 TM—OMOSNO
3.39 | down 3.71 | down 1.09 | down NT5E NM 002526
2.62 | down 3.50 | down 1.34 | down NT5E NM 002526
2.40 |up 3.02 | up 1.26 | up NT5M NM 020201
2.13 | up 4.34 | up 2.04 | up NUP210 NM 024923
2.45 |up 211 |up 1.16 | down NUSAP1 NM 016359
2.95 | down 3.28 | down 1.11 | down OBSL1 NM 015311
1.31 | down 2.09 | down 1.59 | down ODF2 NM 153437
1.89 | up 1.55 | down 2.93 | down OoDZz3 y M_00108047
1.21 |up 2.05 |up 1.70 | up 0GG1 NM 016828
4.26 | up 751 | up 1.76 | up OLFM1 NM 014279
2.03 | up 2.18 | up 1.07 |up OLFM1
1.09 | up 2.15 | down 2.35 | down OLFM2 NM 058164
2.07 |up 255 |up 1.23 | up ONECUT?2 NM 004852
2.07 | down 1.64 | down 1.26 | up OTuD1 2|M_OOll4537
1.79 |up 1.17 | down 2.09 | down OTUD7B NM 020205
2.22 | up 3.00 | up 1.35 | up OXER1 NM 148962
2.78 | down 18.50 | down 6.66 | down P01115
3.26 | down 2.14 | up 6.97 |up P2RY12 NM 022788
1.78 | down 2.26 | up 4.03 | up P2RY13 NM 176894
2.55 | down 1.76 | up 4.48 | up P2RY14 NM 014879
1.92 | down 2.09 | down 1.09 | down P39193 AK056172
1.98 | down 2.06 | down 1.04 | down P39193 AK056172
2.93 |up 1.73 | up 1.69 | down PAFAH1B3 NM 002573
2.17 | down 3.13 | down 1.44 | down PAPPA NM 002581
2.18 | up 1.31 | up 1.66 | down PAQR4 NM 152341
1.74 | up 2.75 | up 1.58 | up PARDGA NM 016948
2.90 |up 2.04 | up 1.42 | down PARD6B NM 032521
2.42 | up 1.66 | up 1.46 | down PARS?2 NM 152268
1.18 | down 2.81 |up 3.31 |up PASK NM 015148
1.21 |up 1.79 | down 2.18 | down PAWR NM 002583
22 up 48.41 | up 260 |down | PAX1 NM_006192
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2.84 |up 1.64 | up 1.73 | down PAX9 NM 006194
8.84 | up 3.43 | up 2.58 | down PAX9 NM 006194
2.06 | up 2.84 | up 1.38 | up PBX1 NM 002585
212 | up 2.81 | up 1.33 | up PBX4 NM 025245
2.49 | down 1.99 | down 1.25 | up PCDHB15 NM 018935
2.44 | down 3.26 | down 1.34 | down PCDHB16 NM 020957
3.16 | down 3.49 | down 1.10 | down PCDHGA3 NM 032011
2.48 | down 3.95 | down 1.59 | down PCDHGAbS NM 032054
1.57 | down 2.44 | down 1.55 | down PCDHGAS NM 032088
1.22 | down 3.90 | down 3.20 | down PCDHGB1 NM 032095
2.68 | down 2.75 | down 1.03 | down PCDHGB4 NM 032098
4.72 | up 2.73 | up 1.73 | down PCLO NM 014510
1.10 |up 2.29 | up 2.09 |up PCM1 NM 006197
2.17 |up 2.07 | up 1.05 | down PCNA NM 002592
2.25 | up 2.09 |up 1.08 | down PCNA NM 002592
2.14 | up 2.06 | up 1.04 | down PCNA NM 002592
1.40 |up 2.11 | up 1.51 |up PCNA-AS1 NR 028370
2.57 |up 2.96 | up 1.15 |up PCP2 NM 174895
3.81 | down 6.35 | down 1.67 | down PCSK1 NM 000439
3.37 | down 2.93 | down 1.15 | up PCSK5 NM 006200
3.56 | down 2.49 | down 1.43 |up PCSK5 NM 006200
3.29 | down 2.00 | down 1.64 | up PDE1C NM 005020
3.02 | down 1.90 | down 1.59 |up PDE2A NM 002599
2.89 | down 1.56 | down 1.85 | up PDE7B NM 018945
1.70 | down 2.57 | down 1.51 | down PDGFC NM 016205
5.89 | down 1.41 | down 4.19 | up PDK4 NM 002612
1.10 |up 2.17 | down 2.38 | down PDLIM7 NM 005451
2.72 | up 252 | up 1.08 | down PDXK NM 003681
2.20 | down 1.44 | down 1.53 | up PDZK1 NM 002614
1.60 | down 1.33 | up 2.13 |up PECAM1 NM 000442
2.20 |up 2.27 | up 1.03 | up PER3 NM 016831
2.33 | up 1.68 | up 1.39 | down PER3 NM 016831
1.37 | down 2.01 | down 1.47 | down PEX13 NM 002618
1.51 | down 2.03 | down 1.35 | down PGM3 NM 015599
1.34 | down 2.13 | down 1.59 | down PGM3 QM_00119991
3.76 | down 1.63 | up 6.13 | up PGM5 NM 021965
1.39 |up 2.06 |up 1.47 | up PGPEP1 NM 017712
2.16 | down 1.36 | down 1.59 |up PHACTR2 ZIM—OOMOOM
2.38 | down 3.87 | down 1.63 | down PHEX NM 000444
1.39 |up 2.15 | up 1.55 | up PHF17 NM 024900
1.03 | down 2.14 | up 2.20 | up PHF17 NM 199320
2.98 | up 2.27 | up 1.31 | down PHGDH NM 006623
1.18 | down 2.26 | down 1.91 | down PHLDA1 NM 007350
1.41 | down 4.73 | down 3.35 | down PHLDB2 QM—00113443
3.03 | down 7.25 | down 2.40 | down P115 NM_015886
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4,74 | down 5.83 | up 27.64 | up Pl16 NM 153370
1.60 | up 2.40 | up 1.50 |up PIDD NM 145886
1.48 | down 2.09 | down 1.41 | down PIGL NM 004278
1.86 | up 2.27 | up 1.22 | up PIK3R3 NM 003629
1.93 | down 2.25 | down 1.17 | down PITPNM2 NM 020845
11.72 | up 3.41 | up 3.43 | down PITX1 NM 002653
6.53 | up 3.18 | up 2.05 | down PITX1 NM 002653
2.28 | down 1.84 | down 1.24 | up PKIG NM 181805
4.25 | up 8.29 | up 1.95 |up PLACS NM 016619
2.63 | up 181 |up 1.46 | down PLACSL1 SIM—OOlOZQSG
1.05 | down 3.16 | down 3.02 | down PLAU TM—OOlMSOS
2.87 | down 3.16 | down 1.10 | down PLB1 BC065041
255 | up 1.74 | up 1.46 | down PLCH2 NM 014638
1.59 | down 2.32 | up 3.68 | up PLD4 NM 138790
1.22 | up 1.88 | down 2.29 | down PLEC NM 201380
1.36 | down 2.20 | down 1.62 | down PLEC NM 201380
1.10 | down 3.40 | up 3.72 | up PLEK NM 002664
3.26 |up 3.72 | up 1.14 | up PLEKHG4 NM 015432
3.39 |up 3.74 | up 1.10 |up PLEKHG4 NM 015432
1.10 |up 245 |up 2.22 |up PLGLB1 SIM—00103239
1.07 |up 2.04 | down 2.18 | down PLS3 NM 005032
294 | up 1.68 | up 1.75 | down PLXNA1 NM 032242
2.58 |up 2.08 | up 1.24 | down PMEL NM 006928
2.05 |up 1.62 | up 1.27 | down PML NM 033238
2.37 | up 1.97 |up 1.20 | down PMS2L2 BC010535
8.37 | up 3.67 | up 2.28 | down PODXL2 NM 015720
5.81 | up 3.87 |up 1.50 | down PODXL?2 NM 015720
2.06 | up 2.03 | up 1.02 | down POLA1 NM 016937
2.15 | up 1.64 | up 1.31 | down POLA2 NM 002689
2.10 | up 2.23 | up 1.06 | up POLD1 NM 002691
2.43 | up 1.87 |up 1.30 | down POLE NM 006231
3.27 |up 1.08 | up 3.03 | down POLE NM 006231
2.93 | up 1.66 | up 1.77 | down POLE?2 NM 002692
3.37 | up 2.84 | up 1.19 | down POLH NM 006502
2.13 |up 2.61 |up 1.22 | up POLH NM 006502
1.81 | up 1.18 | down 2.13 | down POLR1A NM 015425
3.90 |up 7.41 | up 1.90 |up POU4F1 NM 006237
1.34 | down 2.66 | down 1.98 | down POUGF2 NM 007252
2.86 | up 201 |up 1.42 | down PP12719 >7(M—0034O352
2.59 | down 2.11 | down 1.23 | up PPAPDC3
3.27 | up 2.99 | up 1.09 | down PPARGCI1B NM 133263
2.69 |up 295 | up 1.09 | up PPARGC1B NM 133263
3.80 |up 2.04 | up 1.87 | down PPFIA4 NM 015053
1.03 | down 2.06 | down 1.99 | down PPFIBP1 NM_003622
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1.17 | down 2.62 | down 2.23 | down PPFIBP1 NM 177444
1.29 | down 2.53 | down 1.96 | down PPFIBP1 NM 003622
295 |up 3.04 | up 1.03 | up PPFIBP2 NM 003621
1.69 |up 2.70 |up 1.60 |up PPM1N TM—00108040
1.60 |up 292 |up 1.82 |up PPMIN NM_00108040
1.37 | up 1.54 | down 2.11 | down PPP1R14B NM 138689
1.53 | down 4.88 | down 3.18 | down PPP1R1C QM—00108054
2.75 | up 2.26 | up 1.22 | down PPP1R26 NM 014811
1.00 | down 2.15 | up 2.16 | up PPP1R3E NR 026862
1.63 | down 7.35 | down 4,51 | down PPP2R2C NM 181876
2.65 | up 219 |up 121 |down | peroioP | NR_027232
2.01 | down 1.35 | down 1.49 | up PQLC3 NM 152391
3.57 |up 2.81 |up 1.27 | down PRELID2 NM 138492
1.75 | down 2.38 | down 1.36 | down PRICKLE1 NM 153026
9.84 | up 7.82 | up 1.26 | down PRIMA1 NM 178013
4.48 | up 2.48 | up 1.80 | down PRINS NR 023388
1.46 | down 2.20 | up 3.21 | up PRKAR2B NM 002736
1.25 | down 2.27 | up 2.83 | up PRKAR2B NM 002736
2.21 | down 2.30 | up 5.07 | up PRKCB NM 002738
1.49 | down 2.59 | down 1.74 | down PRKG1 NM 006258
4.87 | up 1.88 | up 2.59 | down PRKXP1 Al016765
2.65 | up 1.46 | up 1.81 | down PRKY NR 028062
2.50 | down 3.73 | down 1.50 | down PROC NM 000312
2.18 | down 2.83 | down 1.30 | down PROCR NM 006404
5.11 |up 8.27 | up 1.62 | up PRODH NM 016335
4.42 | up 5.83 | up 1.32 | up PRODH NM 016335
2.59 | down 1.11 |up 2.87 |up PRORSD1P NR 027258
1.64 | up 2.01 |up 1.23 | up PRPF40A NM 017892
3.24 | up 2.15 | up 1.51 | down PRR19 NM 199285
7.62 | down 4.00 | down 1.90 |up PRUNE2 NM 015225
7.35 | down 2.84 | down 259 |up PRUNE2 NM 015225
1.47 | up 2.68 | up 1.82 | up PSIP1 NM 021144
1.35 | up 3.12 | up 2.32 | up PSIP1 NM 033222
4,15 | up 1.95 | up 2.12 | down PSMC3IP NM 013290
1.96 | down 24.19 | down 12.33 | down PTHLH NM 198965
1.37 |up 2.29 | down 3.14 | down PTK7 NM 002821
9.55 | up 6.12 | up 1.56 | down PTN NM 002825
1.23 | down 2.24 | down 1.82 | down PTP4Al NM 003463
4,76 | down 3.05 | down 1.56 | up PTPLA BC027709
8.29 | up 2.32 | up 3.58 | down PTPRF BC048416
3.68 | up 1.61 |up 2.29 | down PTPRF NM 002840
2.49 | down 1.53 | up 3.80 | up PTPRN2 NM 002847
2.19 |up 2.07 |up 1.06 | down PTTG1 NM 004219
2.04 | up 2.00 | up 1.02 | down PTTG3P NR 002734
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1.15 | up 1.88 | down 2.16 | down PVR NM 006505
1.14 | down 3.20 | up 3.64 | up PVRIG NM 024070
1.73 | down 2.07 | down 1.20 | down PVT1 NR 003367
1.42 | down 3.40 | down 2.39 | down PYGL NM 002863
3.15 | up 4.00 | up 1.27 | up Q8ZSP1
1.52 | down 9.72 | down 6.40 | down Q9RWL9
3.02 | up 1.96 | up 1.54 | down QRICH2 NM 032134
1.29 | down 2.11 | down 1.63 | down QSOX1 g M_00100412
1.41 | up 1.67 | down 2.34 | down RAB23 NM 016277
2.25 |up 4.36 | up 1.94 | up RAB26 NM 014353
2.15 | down 1.95 | up 4,19 |up RAB37 NM 175738
1.46 | down 4.43 | down 3.04 | down RAB38 NM 022337
2.36 | up 1.67 | up 1.41 | down RAD54B NM 012415
3.21 |up 1.80 | up 1.79 | down RAD54L NM 003579
1.13 | down 2.55 | down 2.26 | down RAET1K NR 024045
1.33 | down 2.16 | down 1.62 | down RAI1 AJ271790
3.15 |up 491 | up 1.56 | up RALGPS1 NM 014636
11.15| up 8.36 | up 1.33 | down RANBP17 NM 022897
1.26 | down 1.76 | up 2.23 | up RAPGEF6 NM 016340
1.03 | up 2.08 | down 2.14 | down RASAL?2 NM 170692
1.00 |up 2.24 | down 2.25 | down RASAL2 NM 170692
2.36 | down 2.41 | down 1.02 | down RASD1 NM 016084
3.40 | up 3.90 | up 1.15 | up RASEF NM 152573
5.78 | up 1.74 | up 3.32 | down RASEF AK056176
1.52 | down 2.28 | up 3.47 | up RASSF2 NM 014737
1.25 | down 1.70 | up 2.12 |up RASSF5 NM 182663
2.10 | down 1.64 | down 1.28 | up RBBP6 NM 032626
1.36 | up 2.12 | down 2.89 | down RBFOX2 EIM—00103169
2.70 | up 2.13 | up 1.27 | down RBM14 NM 006328
1.07 | up 2.78 | up 2.61 |up RBM26-AS1 | NR 038991
2.27 | up 1.08 | up 2.10 | down RCC2 NM 018715
3.59 | down 2.43 | down 1.48 | up RECK NM 021111
2.74 | up 1.71 | up 1.60 | down RECQL4 NM 004260
1.42 | down 2.06 | down 1.45 | down REEP3 ISIM—OONOBB
4.80 | up 7.76 | up 1.62 | up REM1 NM 014012
1.57 | up 2.07 |up 1.32 | up REXO1 NM 020695
2.19 | down 1.75 | down 1.25 |up RFTN2 NM 144629
1.49 |up 2.13 | up 1.43 | up RFX5 NM 000449
1.79 | down 2.14 | down 1.20 | down RFX8 TM—00114566
554 |up 1.94 | up 2.86 | down RGNEF gM—00117769
3.70 | down 3.11 | down 1.19 |up RGPD1 ?M—OMOZM’S
2.05 | down 4,33 | up 8.86 | up RGS13 NM_002927
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2.21 | down 1.76 | down 1.25 | up RGS2 NM 002923
1.31 | down 6.16 | down 4.70 | down RGS20 NM 170587
1.05 |up 2.04 | up 1.95 | up RGS5 NM 003617
13.32 | up 5.60 | up 2.38 | down RHBDL3 NM 138328
14.51 | up 7.26 | up 2.00 | down RHCG NM 016321
2.07 |up 1.95 |up 1.06 | down RHEBL1 NM 144593
1.81 | down 2.21 | down 1.22 | down RHOB NM 004040
2.14 | down 3.08 | down 1.44 | down RHOB NM 004040
1.73 | down 2.05 | down 1.19 | down RHOBTB1 QM—00124235
2.20 | down 1.49 | down 1.48 |up RHOJ NM 020663
2.49 | down 1.69 | down 1.47 | up RHOQ NM 012249
3.42 |up 4.38 | up 1.28 | up RHOXF1 NM 139282
1.72 | up 2.76 | up 1.61 |up RHPN1 NM 052924
11.40 | up 8.65 | up 1.32 | down RIBC2 NM 015653
1.20 | up 5.64 | up 4.71 | up RIC3 NM 024557
1.12 | up 3.05 | down 3.40 | down RIMS3 NM 014747
1.24 | down 261 |up 3.23 |up RINL gM_00119583
1.30 | down 1.96 |up 2.54 | up RLTPR QM—00101383
1.65 | up 2.40 | up 1.46 | up RMND5B NM 022762
2.72 | up 141 |up 1.92 | down RNASEH2A | NM 006397
3.37 |up 3.64 | up 1.08 | up RNF207 NM 207396
6.16 | up 3.23 | up 1.91 | down RNF207 BC119780
4.35 | up 3.55 | up 1.22 | down RNF207 NM 207396
12.51 | up 13.96 | up 1.12 | up RNF212 TM—OOMSlO?’
1.43 | down 4.53 | down 3.16 | down RNF217 NM 152553
7.73 | up 7.12 | up 1.09 | down RNF32 NM 030936
3.80 |up 1.93 |up 1.97 | down RNF43 NM 017763
1.72 | up 2.33 | up 1.36 | up RNPC3 AK289844
7.96 | down 4,81 | down 1.66 | up RNU2-2 NR 002761
2.72 | down 1.15 |up 3.13 | up RNU4ATAC | DwW419002
1.82 | down 2.12 | up 3.85 | up RORC NM 005060
2.00 | up 242 | up 1.21 | up RPA2 NM 002946
1.92 | up 2.33 | up 1.21 |up RPA2 NM 002946
2.62 | down 3.12 | down 1.19 | down RPL3L NM 005061
z### up 7.60 | up 320'1 down RPS4Y?2 ? M_00103956
2.44 | up 1.47 | down 3.58 | down RTKN NM 033046
1.89 |up 2.36 | up 1.25 | up RTKN2 NM 145307
27.10 | up 6.93 | up 3.91 | down RTP3 NM 031440
1.12 | up 2.04 | down 2.28 | down RUNX2 TM—OONBOS
2.15 | up 1.46 | up 1.48 | down SAC3D1 NM 013299
2.08 | up 1.00 | up 2.08 | down SAMD1 NM 138352
1.83 | up 3.08 | up 1.68 | up SAMD10 NM_080621
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1.99 | down 2.57 | down 1.29 | down SAMDA4A NM 015589
1.56 | down 2.25 | down 1.44 | down SAMD4A NM 015589
1.32 | down 2.25 | down 1.70 | down SAMDS8 NM 144660
1.62 | up 2.10 |up 1.30 |up SAP18 NM 005870
2.23 | up 1.64 | up 1.36 | down SAP30 NM 003864
2.31 |up 1.90 |up 1.22 | down SASS6 NM 194292
1.68 | up 2.52 | up 1.50 | up SCAI NM 173690
1.22 | down 1.81 |up 2.21 |up SCARNA14 NR 004388
3.71 | down 1.12 | down 3.32 | up SCARNA16 NR 003013
3.63 | down 1.17 | down 3.11 |up SCARNA16 NR 003013
8.86 | down 4.63 | down 1.91 |up SCG2 NM 003469
1.67 | down 4.82 | down 2.89 | down SCG5 NM 003020
4.82 | up 3.06 |up 1.57 | down SCIN NM 033128
3.00 | up 4.61 | up 1.53 | up SCML2 NM 006089
3.35 | down 1.64 | down 2.05 |up SCN3B NM 018400
1.66 | up 1.34 | down 2.23 | down SDAD1 NM 018115
2.37 |up 1.98 |up 1.20 | down SDHAP1 AK125217
2.48 | down 1.72 | up 4.26 | up SELP NM 003005
2.77 | down 2.08 | up 5.77 | up SELP NM 003005
3.94 | down 8.60 | down 2.18 | down SEMA3A NM 006080
1.80 | down 4.82 | down 2.67 | down SEMA3C NM 006379
1.18 | down 1.92 |up 2.25 |up SEMA4D NM 006378
1.08 | down 2.33 |up 251 |up SEMA4D ?M—00114228
1.26 | down 1.99 |up 2.50 |up SEMASB gM—OMOSl?O
2.04 |up 1.52 |up 1.34 | down SENP1 NM 014554
7.92 | up 3.04 | up 2.60 | down SEPT3 NM 145733
2.09 | down 2.30 | down 1.10 | down SEPX1 NM 016332
1.03 | down 3.74 | down 3.62 | down SERINC2 NM 178865
2.45 | down 5.47 | down 2.23 | down SERPINE1 NM 000602
2.84 | down 2.71 | down 1.05 | up SESN3 NM 144665
1.20 | up 2.07 |up 1.72 | up SFI1 ?M—OMOOMG
1.06 | down 2.71 | down 2.56 | down SGMS2 NM 152621
1.40 | down 1.76 | up 2.46 | up SH2D3C NM 170600
1.47 | down 2.74 | down 1.87 | down SH2D5 ?M_OOllOSlG
2.65 | down 2.20 | down 1.21 | up SHC?2 BC034544
1.14 | down 2.37 |up 2.69 |up SHE QM—00101084
2.21 |up 2.23 | up 1.01 |up SHMT1 NM 004169
5.04 | up 2.46 | up 2.05 | down SHROOMS3 NM 020859
6.58 | up 1.92 | up 3.42 | down SHROOM3 NM 020859
1.42 | up 2.38 | up 1.67 | up SIGIRR NM 021805
1.27 | up 2.10 | up 1.66 | up SIGIRR AY358342
10.90 | up 9.90 |up 1.10 | down SIM2 NM 005069
2.18 | down 1,71 | down 1.28 |up SIRPB2
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3.59 |up 2.18 | up 1.65 | down SKA3 NM 145061
1.82 | down 3.63 | down 2.00 | down SLC16A10 NM 018593
1.23 | down 3.33 | down 2.70 | down SLC16A10 NM 018593
2.25 | down 1.03 | up 2.31 |up SLC16A7 NM 004731
7.42 | up 6.33 | up 1.17 | down SLC16A8 NM 013356
2.64 | up 3.59 | up 1.36 |up SLC1Al NM 004170
1.42 | down 3.52 | down 2.48 | down SLC22A23 NM 015482
2.77 | up 3.35 | up 1.21 |up SLC25A23 NM 024103
2.16 |up 2.04 | up 1.06 | down SLC25A23 NM 024103
2.78 | down 2.05 | down 1.36 | up SLC2A14 BC060766
2.56 | down 2.34 | down 1.09 |up SLC2A3 NM 006931
1.72 | down 2.32 | down 1.35 | down SLC35D1 NM 015139
2.12 |up 1.09 |up 1.94 | down SLC35E1 NM 024881
1.51 |up 2.09 | up 1.38 | up SLC35E2 NM 182838
2.12 | down 2.09 | down 1.01 |up SLC37A2 NM 198277
1.32 | up 1.94 | down 2.55 | down SLC39A4 NM 017767
1.31 | down 2.39 | down 1.82 | down SLC3A2 g M_00101266
1.29 | down 2.86 | down 2.22 | down SLC4A3 NM 005070
2.44 | up 1.82 | up 1.34 | down SLC5A6 NM 021095
1.54 | down 5.30 | down 3.44 | down SLC6A15 NM 018057
1.18 | down 2.09 |up 2.47 | up SLC6A16 NM 014037
6.75 | down 15.34 | down 2.27 | down SLC6A2 IIIM—OOM?ZSO
1.67 | down 4.29 | down 2.57 | down SLC7A5 NM 003486
3.40 | down 9.64 | down 2.83 | down SLC7A8 NM 182728
3.04 | down 7.43 | down 2.45 | down SLC7A8 NM 182728
2.19 | down 1.76 | down 1.25 | up SLC9B2 NM 178833
251 |up 6.73 | up 2.68 | up SLFN13 NM 144682
1.26 | down 4.09 | down 3.24 | down SLITRK6 NM 032229
1.66 | down 15.41 | down 9.27 | down SLITRK6 NM 032229
1.64 | up 2.16 | up 1.32 | up SMA4 NR 029426
1.80 | up 2.34 | up 1.30 | up SMARCA2 NM 139045
74.30 | up 2095 up 1.35 |up SMC1B NM_148674
2.10 |up 1.83 | up 1.15 | down SMC4 NM 005496
373 | up 3.86 |up 1.04 |up SMPDL3B gu\n_00100956
1.11 | down 2.87 | down 2.60 | down SMTN NM 134269
1.20 |up 1.89 | down 2.27 | down SMYD3 NM 022743
1.00 | up 2.59 | down 2.60 | down SNAI2 NM 003068
2.66 | down 1.94 | up 5.16 | up SNAP91 NM 014841
3.04 | down 1.40 | up 4.26 | up SNORA12 NR 002954
2.14 | down 1.77 | down 1.21 |up SNORA17 NR 002958
2.04 | down 1.91 | down 1.07 | up SNORA43 NR 002975
2.00 | down 1.20 | down 1.67 |up SNORA5SB NR 002990
550 |down | 4.26 |down |1.29 |up SNORDHA I NR_003205
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3.15 | down 4.13 | down 1.31 | down g'o\l ORD114- NR_003213
1.35 | down 1.75 |up 2.37 |up SNORD59B NR 003046
1.27 | down 2.21 | down 1.74 | down SNORD72 NR 002583
4.05 | down 3.02 | down 1.34 | up SNORD93 NR 003075
2.01 | down 1.69 | down 1.20 |up SNTAL NM 003098
1.15 |up 9.66 | up 8.39 | up SNX22 NM 024798
2.31 | down 1.69 | down 1.37 |up SOCS3 NM 003955
1.01 | down 4.07 | down 4.04 | down SOX15 NM 006942
2.96 | up 3.13 | up 1.06 | up SOX30 NM 178424
2.79 | up 1.01 | down 2.81 | down SOX4 NM 003107
4.30 | up 9.74 | up 2.27 |up SP5 EIM—00100384
37.14 | up 11.58 | up 3.21 | down SP9
2.26 | up 1.72 | up 1.31 | down SPATAS NM 145207
1.56 | down 2.70 | down 1.73 | down SPEG EIM—00117347
255 | up 19.19 | up 7.53 | up SPIB NM 003121
2.29 | down 1.51 |up 3.45 | up SPNS3 NM 182538
1.36 | up 5.09 | down 6.91 | down SPOCD1 NM 144569
1.24 | up 3.54 | up 2.87 | up SPOCK?2 NM 014767
4.36 | down 3.45 | down 1.26 |up SPON1 NM 006108
1.73 | down 3.54 | down 2.05 | down SPON2 NM 012445
2.44 | down 17.24 | down 7.07 | down SPRR4 NM 173080
1.17 |up 1.81 | down 2.11 | down SRGAP1 NM 020762
3.40 | up 4.64 | up 1.36 |up SRGAP3 NM 014850
1.51 | down 2.02 | down 1.34 | down SRPK2 NM 182691
1.64 | down 2.31 | down 1.41 | down SSFA2 NM 006751
3.17 | down 1.78 | down 1.77 | up SSH2 BC011636
3.16 |up 2.52 | up 1.25 | down SSX2IP NM 014021
2.11 | down 1.77 | down 1.19 |up ST3GALS NM 003896
3.65 | down 1.53 | down 2.38 |up gTGGALNAC ?M—OOHGOM
2.39 | down 1.45 | down 1.65 |up gTGGALNAC NM_152996
7.80 |up 16.05 | up 2.06 |up STAG3 NM 012447
10.25| up 30.56 | up 2.98 |up STAG3 NM 012447
8.31 |up 9.19 |up 1.11 |up STAR NM 000349
1.16 | down 1.77 | up 2.05 |up STAT5A NM 003152
2.37 | up 1.47 | up 1.61 | down STIL gM—OOlMSlG
1.24 | up 2.14 | up 1.72 | up STIM2
2.47 | up 1.69 | up 1.46 | down STMN1 NM 203401
1.17 | up 3.24 | down 3.78 | down STON2 NM 033104
2.84 |up 2.08 | up 1.36 | down STOX2 NM 020225
1.17 | down 2.30 | down 1.97 | down STRN3 NM 014574
1.49 | up 1.70 | down 2.53 | down STX1A NM 004603
3.84 | down 3.45 | down 1.11 |up SUN3 NM_00103001
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1.15 |up 1.81 | down 2.09 | down SUPT3H NM 003599
6.84 | up 8.31 |up 1.22 | up SUSD4 NM 017982
1.80 | up 4.54 | up 2.53 | up SV2B NM 014848
2.93 | down 1.31 | down 2.23 | up SVEP1 NM 153366
11.74 | up 7.53 |up 1.56 | down SYCE2 lgl M_00110557
29.71 | up 18.56 | up 1.60 | down SYCP2 NM 014258
450 |up 4.37 | up 1.03 | down SYNGR3 NM 004209
3.19 |up 3.02 | up 1.06 | down SYNGR3 NM 004209
3.78 | up 13.71 | up 3.63 | up SYNPO2 NM 133477
7.50 | down 3.35 | down 2.24 | up SYPL2 gl M_00104070
1.61 |up 3.36 | up 2.09 |up TAC3 NM 013251
1.45 | down 2.08 | up 3.01 |up TAGAP NM 054114
1.37 | up 1.81 | down 2.47 | down TANC?2 NM 025185
2.10 |up 151 |up 1.39 | down TAS2R9 NM 023917
1.48 | down 2.26 | down 1.52 | down TBC1D16 NM 019020
2.32 | up 1.38 | up 1.68 | down TBC1D24 NM 020705
1.44 | down 1.73 | up 249 | up TBC1D4 NM 014832
98.83 | up 66.72 | up 1.48 | down TCAM1P NR 002947
19.71 | up 18.42 | up 1.07 | down TCAM1P NR 002947
2.00 |up 3.25 | up 1.62 | up TCEA3 NM 003196
2.70 | down 2.60 | down 1.04 | up TCEALY NM 152278
2.02 | up 1.73 | up 1.16 | down TCF19 NM 007109
2.36 | up 1.45 | up 1.63 | down TCF7L1 NM 031283
2.14 | down 7.77 | down 3.63 | down TCHH NM 007113
1.02 | up 2.36 | up 2.31 |up TCL1B NM 004918
7.20 | up 4.89 | up 1.47 | down TCP11 NM 018679
24.22 | up 24.65 | up 1.02 | up TCP11 NM 018679
1.20 | down 2.28 | down 1.90 | down TCP11L1 NM 018393
2.13 | down 2.66 | down 1.25 | down TCTEX1D4 gM_00101363
3.46 | up 1.21 |up 2.87 | down TCTN2 NM 024809
3.22 | up 7.32 | up 2.27 | up TDRD10 NM 182499
1.81 | up 3.02 |up 1.67 | up TDRD10 NM 182499
2.60 | up 6.46 | up 2.48 | up TDRD10 NM 182499
2.21 | up 1.22 | up 1.80 | down TEAD2 NM 003598
2.17 |up 1.43 | up 1.52 | down TECR NM 138501
2.09 | down 1.10 | down 1.90 |up TEK NM 000459
2.37 | down 2.05 | down 1.15 | up TET2 NM 017628
1.06 | up 3.12 | down 3.29 | down TFCP2L1 NM 014553
3.38 | down 2.05 | down 1.65 | up TFEF1 NM 003225
7.40 | down 4.49 | down 1.65 | up TFEPI2 NM 006528
1.02 | down 2.74 | down 2.68 | down TGFB2 NM 003238
3.10 | down 1.25 | down 2.48 | up TGFBR2 ? M_00102484
1.27 | up 1,72 | down 2.19 | down TGIF1 NM_170695
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241 | up 1.74 | up 1.38 | down THAP10 NM 020147
1.87 |up 2.56 | up 1.37 |up THAP2 NM 031435
2.35 |up 1.55 | up 1.52 | down THAP3 NM 138350
2.06 | down 1.89 | down 1.09 | up THBD NM 000361
3.33 | down 2.10 | down 1.59 |up THBS1 NM 003246
3.05 | down 2.27 | down 1.34 | up THBS1 NM 003246
2.35 | up 2.83 | up 1.21 |up THBS4

2.12 | down 2.82 | down 1.33 | down THSD1 NM 199263
2.37 | down 1.89 | down 1.25 |up THSD1 NM 018676
3.35 |up 3.35 | up 1.00 | up TIFA NM 052864
1.66 | down 3.15 | up 5.22 | up TIFAB IIIM_00109922
2.35 | up 2.35 | up 1.00 | up TIGD3 NM 145719
1.43 | up 1.46 | down 2.08 | down TIGD5 NM 032862
2.69 |up 2.15 | up 1.25 | down TIMELESS NM 003920
7.13 | down 3.51 | down 2.03 | up TIMP4 NM 003256
5.60 | up 5.30 | up 1.06 | down TIP3 NM 014428
2.17 | down 5.94 | up 12.87 | up TLR10 NM 030956
1.13 | down 2.31 |up 2.61 |up TLR9 NM 017442
3.27 | up 5.03 | up 1.54 | up TLX2 NM 016170
25.11 | up 23.62 | up 1.06 | down TLX3 NM 021025
3.01 | down 8.89 | down 2.96 | down TM4SF19 NM 138461
3.50 | down 9.91 | down 2.84 | down TM4SF19 NM 138461
4.77 | up 252 | up 1.89 | down TM7SF3 NM 016551
2.69 |up 2.20 | up 1.22 | down TM7SF3 NM 016551
1.80 | down 2.00 | up 3.60 | up TMBIM4 NM 016056
1.55 | down 5.63 | down 3.64 | down TMC7 NM 024847
1.06 | up 241 | up 2.29 |up TMCS8 NM 152468
1.43 | up 2.29 | up 1.60 | up TMCO4 NM 181719
1.86 | up 2.34 | up 1.26 | up TMCO4 NM 181719
2.19 | down 1.69 | down 1.30 | up TMCO7 NM 024562
3.82 | up 1.76 | up 2.17 | down TMEM171 NM 173490
2.37 | up 2.31 |up 1.03 | down TMEM194A | NM 015257
1.43 | down 2.26 | down 1.58 | down TMEM2 NM 013390
2.97 | down 2.85 | down 1.04 | up TMEM2

1.46 | down 2.10 | down 1.44 | down TMEM2 NM 013390
7.08 | down 3.74 | down 1.89 | up TMEM236 TM—00109884
1.40 |up 2.07 |up 1.48 | up TMEMS80 gM—00104246
1.28 | down 2.22 | down 1.73 | down TMEM87B NM 032824
1.07 | down 3.16 |up 3.38 | up TMIE NM 147196
1.62 | down 1.64 | up 2.65 | up TMIGD2 NM 144615
259 |up 241 | up 1.08 | down TMPO NM 003276
25.33 | up 46.53 | up 1.84 |up TMPRSS11B | NM 182502
1.53 | up 3.17 | down 4.87 | down TMPRSS13 SM—OOHOG?Q
5.15 | up 2.35 | up 2.19 | down TMPRSS2 NM_005656
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3.67 | up 3.42 | up 1.07 | down TMSB4Y NM 004202
2.58 |up 1.57 |up 1.64 | down TMTC2 NM 152588
1.82 | down 4.76 | down 2.61 | down TNC NM 002160
2.60 |up 2.62 | up 1.01 |up TNFAIP2 NM 006291
2.13 | down 155 |up 3.31 | up TNFAIP8L2 NM 024575
1.51 | down 3.12 | down 2.06 | down TNFRSF12A | NM 016639
1.14 | up 2.54 | up 2.24 | up TNFRSF14 NM 003820
1.32 | down 1.94 | up 2.55 | up TNFSF14 NM 003807
3.70 | up 2.05 | up 1.80 | down TNFSF15 NM 005118
2.42 | down 2.08 | up 5.02 |up TNXB NM 019105
2.74 | down 2.58 |up 7.07 |up TNXB NM 032470
3.92 | up 1.41 | up 2.77 | down TONSL NM 013432
2.28 | up 1.92 | up 1.18 | down TOPBP1 NM 007027
4.04 | up 1.93 | up 2.09 | down TP53 NM 000546
2.69 |up 1.47 | up 1.83 | down TP73 gM—00120418
1.77 |up 2.81 |up 1.59 |up TP73-AS1 NR 033711
1.00 | up 2.36 | down 2.37 | down TPBG NM 006670
2.46 | up 2.89 |up 1.17 | up TPD52 gM—OMOZSZS
1.28 | down 2.96 | down 2.30 | down TPM1 NM 000366
1.22 | down 2.41 | down 1.98 | down TPM4 NM 003290
1.14 | down 2.36 | down 2.07 | down TPM4 NM 003290
1.78 | up 3.95 |up 2.21 | up TRAF1 NM 005658
1.02 | down 2.14 | up 2.19 |up TRIM22 NM 006074
291 |up 1.63 |up 1.78 | down TRIM45 NM 025188
3.45 | up 5.88 | up 1.70 | up TRIM50 NM 178125
1.25 | up 2.02 | up 1.62 | up TRIM66 NM 014818
1.53 | down 2.79 | down 1.83 | down TRMT12 NM 017956
3.29 |up 2.29 |up 1.44 | down TROAP NM 005480
4.80 | up 1.91 |up 2.51 | down TRPV4 NM 147204
241 | up 1.80 | up 1.34 | down TSC2 NM 000548
4.36 | down 1.46 | down 2.99 |up TSIX NR 003255
7.60 | down 1.99 | down 3.82 | up TSIX NR 003255
10.95 | down 1.62 | down 6.76 | up TSIX NR 003255
2.35 | down 3.63 | down 1.55 | down TTC7B TM—00101085
1.19 | down 2.00 | down 1.69 | down TTC8 NM 144596
2.46 | up 1.96 | up 1.25 | down TTCOC AF289605
3.21 |up 2.60 | up 1.23 | down TTTY14 NR 001543
27.02 | up 2.94 | up 9.20 | down TTTY15 NR 001545
1.65 | down 3.00 | down 1.82 | down TUBA4A NM 006000
1.72 | down 2.99 | down 1.74 | down TUBA4A NM 006000
1.73 | down 2.75 | down 1.59 | down TUBA4A NM 006000
2.02 | down 1.85 | down 1.09 | up TUBAS8 NM 018943
1.39 | down 2.37 | down 1.70 | down TUBB2A NM 001069
1.90 | down 2.86 | down 1.50 | down TUBB2A NM 001069
1.72 | down 5.07 | down 2.95 | down TUBB3 NM_006086
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44.51 | up 4.37 | up 10.18 | down TXLNG2P NR 045128
57.70 | up 4.48 | up 12.88 | down TXLNG2P NR 045128
61.01 | up 3.48 | up 17.55 | down TXLNG2P NR 045129
3.01 |up 2.58 | up 1.17 | down TYMS NM 001071
1.14 | up 2.35 | up 2.06 |up UBA7 NM 003335
1.08 | down 3.18 | up 3.43 |up UBASH3A NM 018961
3.29 | up 5.70 | up 1.73 | up UBD NM 006398
1.10 | down 2.41 | down 2.18 | down UBE2H NM 003344
1.98 | down 2.09 | down 1.05 | down UBE2Q2P1 NR 003661
1.58 | down 2.05 | down 1.30 | down UBE2Q2P1 NR 003661
2.00 | down 1.26 | down 1.59 |up UBR1 NM 174916
1.69 | down 2.08 | down 1.23 | down UBTD1 NM 024954
2.80 |up 1.44 | up 1.94 | down UHRF1 NM 013282
2.18 | up 1.63 | up 1.34 | down UHRF1 NM 013282
3.03 | up 1.90 |up 159 |down | UNC1198B ';'M—°°108053
2.64 | up 1.97 |up 1.34 | down UNC13B NM 006377
1.45 | down 1.53 | up 2.21 | up UNC13D NM 199242
2.31 |up 1.66 |up 1.39 | down UNG NM 003362
4.83 | up 6.33 | up 1.31 | up UPB1 NM 016327
2.08 | up 2.38 | up 1.15 | up URB1 NM 014825
2.56 | up 2.12 | up 1.21 | down USP18 NM 017414
2.53 | up 2.05 | up 1.23 | down USP41 XM 036729
10.09 | up 2.42 | up 4.17 | down USP9Y NM 004654
109 up 435 | up 32.43| down | USP9Y NM_004654
28.68 | up 4,09 | up 7.01 | down uTyY BC012581
5.03 | up 3.66 | up 1.37 | down UTY NM 007125
16.10 | up 3.38 | up 4.77 | down UTyY NM 182660
3.12 |up 7.29 |up 2.33 | up VCAM1 NM 001078
1.29 | down 2.63 | down 2.04 | down VCX2 NM 016378
2.62 | down 2.52 | down 1.04 | up VEGFC NM 005429
3.76 | down 1.75 | down 2.15 | up VGLL3 NM 016206
2.49 | up 1.12 | up 2.23 | down VKORC1 AK125618
2.42 | down 1.45 | down 1.67 |up VMAC ?M—00101792
1.43 | down 2.43 | down 1.69 | down VMO1 NM 182566
6.89 | up 2.87 |up 2.40 | down VWDE TM—00113592
2.07 | down 1.06 | down 1.95 |up VWF NM 000552
2.36 | up 1.84 | up 1.28 | down WDR34 NM 052844
2.95 | down 10.46 | down 3.55 | down WDR66 NM 144668
2.58 |up 2.29 |up 1.13 | down WDR76 NM 024908
1.59 |up 1.37 | down 2.18 | down WDYHV1 NM 018024
2.39 | up 1.86 | up 1.28 | down WEE1 NM 003390
2.93 | up 2.08 | up 1.41 | down WHSC1 NM 133330
3.62 |up 4.49 | up 1.24 | up WIPF3 AK094250
1.17 | down 3.80 | down 3.25 | down WISP1 NM_080838
263

www.manaraa.com




27.62 | up 23.03 | up 1.20 | down WNK?2 NM 006648
6.14 | up 6.81 | up 1.11 |up WNK?2 NM 006648
1.22 | down 4.29 | down 3.51 | down WNT7A NM 004625
1.06 | down 3.04 | down 2.88 | down WNT7B NM 058238
3.86 | down 1.82 | down 2.11 | up XIST NR 001564
235'0 down 3.22 | down 73.02 | up XIST NR_001564
ﬁ### down 5.82 | down 241'7 up XIST NR_001564
ﬁ### down 7.74 | down 151'3 up XIST NR_001564
205'1 down 4.06 | down 149'0 up XIST NR_001564
319'5 down 4.55 | down é14'1 up XIST NR_001564
i### down 10.46 | down é62'3 up XIST NR_001564
ﬁ### down 7.08 | down 506'6 up XIST NR_001564
4.82 | up 14.71 | up 3.05 |up XKR4 NM 052898
2.25 | up 142 | up 1.58 | down gLOC—OOOM

3.44 |up 3.65 |up 1.06 |up )3(LOC—00036

2.47 |up 281 |up 114 |up HOC_00094 | Ako23304

1.46 | down 3.36 | down 2.30 | down ;(LOC—OOOSZ XR_108329
1.54 | down 456 | down 2.96 | down ;LOC—OOOSZ XR_108330
2.26 | down 11.52 | down 5.11 | down )7(LOC—00058 AK124056

2.58 | down 15.11 | down 5.86 | down ?LOC—OOOSB

1.01 |up 246 |up 245 |up )G(LOC—OOOM

1.69 | down 8.40 | down 4.98 | down g(LOC_00077

3.25 | up 3.74 |up 115 |up XLOC_00095 | Bxogoas3a

6.04 | down 2.09 | down 2.89 |up >1<LOC—00101 AB042556

1.82 | down 155 |up 281 |up )S(LOC—00103

2.01 | down 3.14 | down 1.56 | down gLOC—OOlM EF413001

391 |down |241 |down |1.62 |up 5 L0120 Bra16856

2.84 | down 1,75 | down 1.62 |up XLOC 00126
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5
351 |down | 144 |down | 244 |up >6(LOC_00126
1.39 |up 6.15 |up 443 |up XLOoc_00128
2.39 | down 10.78 | down 451 | down )G(LOC—00154
3.48 |up 2.78 | up 1.25 | down )6<LOC—00157 BG219825
1.30 | up 220 |down | 286 |down | A-OC-0
113 |down |572 |down [504 [down | XHOCD0182
128 |down [237 [down | 186 |down | A 0000182
107 ldown 1326 |down |3.04 |down )G(LOC_00182
158 |down 1238 |down |1.51 |down ;(LOC_00186
747 |down | 349 |down | 214 | up >2<|_oc_00214
194 |down |204 |down |105 [down | 3-O°-0%%) akso7257
213 |down |274 |up 585 |up g'—OC—OOZ”
9.85 | up 6.46 | up 152 |down | NHOC00283
1.79 | down 3.05 | down 1.70 | down )7(LOC—00307
2.08 | up 1.40 |up 149 |down | x-OC00%%8
241 |up 2.88 | up 119 | up ;(LOC_OO349
173 ldown 1650 |down |3.76 | down Z(Loc_oosss
1.82 | up 3.06 |up 1.68 | up >6<LOC_00445
162 |up 239 | up 148 | up g(l_oc_oo445
121 |up 212 |up 175 | up )7<LOC_00445
1.02 |up 251 |up 2.46 |up ;<LOC_00446
2.64 | up 3.01 |up 114 |up NHOC_00484 | pB301429
1.44 | down 4.25 | down 2.95 | down éLOC—OO‘ng XR_110563
1.29 | down 3.97 | down 3.09 | down )5(LOC_00510 BX096383
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1.19 |up 2.39 |up 2.00 | up Z<LOC_00524
181 |down |264 |down |16 |down | X-OC-0030
214 |down |431 |down | 201 |down | XLOC-00536
1.87 | up 1.10 | down 2.05 | down Z(LOC—OOSM
181 |down |38 |down [176 |down | 2-OC-P0S7
183 |down [7.05 [down |385 |down | A-O0%-"%%% ) cBaasero
2.50 | down 9.46 | down 3.79 | down >5<LOC—00593 CB123670
4.81 |up 3.83 | up 125 |down | N-OC005%4
2.59 | down 1.58 | down 1.65 |up gLOC—OOGN CD693121
4.29 | down 14.18 [down | 3.31 |down é'—OC—OOGZO BC040593
216 |down |2.08 |down |1.04 |up ;(LOC—00691 DA998032
145 |up 2.64 | down 3.84 | down >1<LOC—00753
18.35 | up 4.98 | up 368 |down |, %0773 | BCoa3s60
76.43 | down 2.84 | down 26.96 | up )5(LOC_00801
438 |down | 178 |down | 2.45 | up XLOC 00801
154 | up 231 | up 151 |lup XLOC_00815
38.27 | down 2.31 | down 16.58 | up >5<LOC—00818
4.64 | up 243 | up 191 |down | A-OC-00%
4.34 | up 2.48 | up 175 |down [ x-OC-00%%
18.70 | up 2.84 | up 659 |down | J-OC008%2
215 |down | 159 |down | 1.36 |up XLOC_00854
2.21 | up 1.84 | up 120 |down | 3-0C-0%%8
5.10 | down 7.50 | down 1.47 | down S(LOC—OOWO
1.84 | down 12.51 | down 6.79 | down )1(LOC—00871
2.23 | down 1.88 | down 1.18 |up XLOC 00918 | BM717049
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1.07 |down |225 [up 239 |up ZLOC—00929
2.57 | up 2.35 |up 109 |down | AFOC-00942
3.31 |up 4.46 | up 1.35 | up >7<LOC_00950 AKOS4718
1.15 | down 3.93 | down 3.43 | down §L00—00978
203 [down [7.06 |down | 347 |down | ~-O09-""%) pago7s21
189 |down |284 |down [151 [down | 2HOCP097
186 |down [280 [down | 151 |down | o O9-00%%1
1.30 | down 2.36 | down 1.81 | down Z(LOC_00999
1.66 | up 367 |up 221 | up XLOC 01011
269 | up 293 |up 1.09 | up XLOC_01024
479 |down | 174 |down | 2.75 |up XLOC_01027
1.00 | up 200 |down | 201 |down | OC-P10%
1.17 | down 2.72 | down 2.32 | down S(LOC—01039 AJ412054
227 |down | 447 |down [197 |down | X-0C-01082
219 |down | 218 |down | 1.00 |up XLOG_D1087
115 |down | 294 |down |255 |down | (tOC-01088
233 [down [424 |down | 182 |down |3 O%-"119%) Bxeagso2
136 [down | 350 |down |257 |down | X-OC-01L05
1.33 | up 236 |up 1.78 | up XLOC_B1i30
466 |up 598 | up 1.28 | up XLOC 01154
2.79 | up 295 |up 1.06 | up XLOC_01207
342 | up 3.13 | up 1.09 | down ?LOC—MZB CR739285
2.10 | down 18.16 | down 8.64 | down )2(LOC_01245 BC084573
213 |down | 108 |down | 1.97 |up XLOC 01276
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257 |down | 146 |down |1.76 |up XLOC_01283 | gcos1271
3.31 |up 3.66 |up 1.11 |up >5<LOC_01289
1.29 | down 208 | down 162 | down ;(LOC_01309
1.81 | down 3.16 | down 1.75 | down Z(LOC—OB%
5.87 | up 7.61 | up 130 | up >3<LOC_01348
228 [down [608 |down | 266 |down | Co-"1%%) Bx116029
2.42 | down 7.79 | down 3.22 | down ?LOC—01354
1.60 | down 310 | down 193 | down )2(LOC_01383
121 |up 266 | up 219 | up )G(LOC_01386
135 [down | 1.79 |up 2.41 | up >1<'-OC—01392
358 | up 210 | up 170 |down | XFO-919%8 | Bxi0s611
3.11 | down 1.84 | down 1.69 |up >3<LOC—01398
252 | up 2.37 |up 1.06 | down ;("OC—OMW AY204750
4.75 | up 3.08 |up 1.54 | down ;_(LOC—OJAJ‘]' DB312214
4.01 | up 574 | up 1.43 |up ;<LOC_01425
201 |down |634 |down | 316 |down | OC-014%0
1.45 | up 2.16 |up 1.49 |up g(LOC_01428
1.70 | up 216 |up 127 | up g(LOC_01428
1.62 | down 2.09 | down 1.29 | down S(LOC—01430
5.60 pup 3.89 |up 1.44 | down gLOC—Ol‘BB XR_109724
4.84 | up 3.75 |up 120 |down | 3-°0%-"1 | BCoa7o79
1.46 |up 259 |up 1.78 |up é(l)_g)C_lz_oo AK311553
2.36 | up 412 |up 1.75 | up éll-i)?C_IZ_oo
2.75 |up 1.61 | down 4.43 | down i(é_i)lC_IZ_OO BC030750
1.07 | up 2.30_] up 1.30 [up XLOC_I2_00
268

www.manaraa.com




1089

6.41 |down |1.42 |down | 453 |up ;('1-701(3—'2—00 AF036154
1.81 |down | 1.81 [up 3.28 | up ;“7-601(3—'2—00

2.83 |up 4.44 | up 1.57 |up §|2—533C_|2_00 Z(M_00311952
572 | up 392 |up 146 | down )3(I2_S§)SC_I2_OO XM_D0311852
456 | up 329 | up 138 |doan )3(I2_S§)SC_I2_OO XM_D0311852
294 | up 375 | up 1.28 | up ;(lz_%c_lz_oo )7(M_00171589
5.61 | up 415 |up 1.35 |down | 3>OC12-00

1.13 | up 2.15 |up 1.91 |up ;%;C_IZ_OO

2.68 |up 7.62 |up 2.84 | up )3(E|3_E§)10_|2_00

1.41 |up 6.52 |up 4.62 | up Z%%CJZ‘OO

3.75 |up 9.08 |up 2.42 |up 2<§107C_I2_oo CR620068
566 |down |219 |down |258 |up Z<I5_E<5)2C_|2_oo

1.88 | up 2.22 |up 1.18 | up >5<|1-;)90_I2_00

2.27 |up 4.54 | down 10.31 | down )G(CI)_ZC_IZ_OO DB117598
6.17 | up 3.81 |up 162 |down | AroC-2-00

154 |up 215 |up 1.40 |up éll_EE)DZC_Iz_oo k311440
1.68 | down 2.10 | down 1.25 | down >6<'5-é35C—'2—00

3.36 | up 2.42 | up 139 |down | AboC-2-00

1.18 | up 2.27 |up 1.92 | up >7<£|1-L%C_I2_00

3.57 |up 3.68 | up 1.03 |up >7<L|1-%C_I2_00

3.06 | up 510 |up 166 |up ;%%C_Iz_oo

119 |down |3.25 [down |2.74 |down %%C—'Z—OO

215 ldown | 224 |down 1104 |down | XLOC_12.00

7928
2.79 | up 233 |up 120 |down | 2eoC-2-00
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XLOC_12_00
2.10 |up 2.74 | up 1.31 |up 8151
XLOC_12_00
1.28 | up 1.63 | down 2.08 | down 8203
239 |up 214 |down |5.10 | down g(g_%c_lz_oo BC039367
XLOC_I2_00
1.61 |up 459 | up 2.84 |up 9136
3.72 |up 3.09 |up 1.20 | down ;(IZ_%C_IZ_OO AK127572
2.60 | up 2.56 | up 1.02 | down ;<|2‘7O3C—|2—00 AK127572
XLOC_12_00
5.24 |up 8.46 | up 1.61 |up 9301
XLOC_I2_00
4.87 | up 511 |up 1.05 |up 9316
XLOC_I2_00
5.06 |up 6.18 | up 1.22 |up 9668
XLOC_12_01
1.15 | down 2.36 | down 2.05 | down 0139
2.12 | down 5.23 | down 2.47 | down éll‘flc—lz—m DA697996
XLOC_12_01
2.06 |up 1.73 | up 1.19 | down 0239
XLOC_I2_01
3.62 | down 2.31 | down 156 |up 0267
XLOC_I2_01
2.08 |up 216 |up 1.04 |up 0558
2.14 | up 2.00 |up 1.07 | down >1(cl)_i)lC_I2_01 BC036795
XLOC_12_01
18.37 | up 8.46 | up 2.17 | down 1146
1.38 | down 2.26 | down 1.64 | down >1<I2_(())4C_I2_01 BX104493
1.50 | down 2.22 | down 1.48 | down )1(I2_(§)40_I2_01 BX104493
1.18 | down 2.13 | down 1.80 | down )1(|2‘(§)40—|2—01 BX104493
1.25 |up 2.00 |up 1.60 | up >1(I2_((3)5C_I2_01 BU852287
XLOC_12_01
2.31 |up 2.79 |up 1.21 |up 1649
1.36 |up 210 |up 154 |up ;((')-53(3—'2—01 AL049987
303 |down |306 |down | 101 [down | 3i9C-*C1 | ALoases?
1.50 | down 2.12 | down 1.42 | down )z(é_é)SC_IZ_Ol
1.78 | down 2.35 | down 1.32 | down XLOC 12 01 | AJ606331
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1.03 | up 2.55 | down 2.62 | down >3(I1_L%C_I2_01 BG532141
2.64 | down 2.46 | down 1.07 |up ;(IZ‘S%C—IZ—M BQ441651
4.36 | down 2.42 | down 1.80 |up )3(|2‘£§)3C—|2—01 BQ441651
XLOC_[2_01
5.22 | down 3.24 | down 161 |up 3293
3.43 | up 414 | up 1.20 |up ;(é_é)lc_lz_m XR_108746
3.35 |up 5.19 |up 155 |up >3(:|3‘001C—|2—01 XR_108746
3.20 | up 3.89 |up 1.21 |up )B(:Is_aC_IZ_Ol XR_108746
XLOC 12 _01
2.84 | up 1.87 |up 1.52 | down 3485
1.45 | up 4.85 | down 7.05 | down ;%%CJAM BG192435
XLOC_[2_01
1.93 | down 2.03 | down 1.05 | down 5007
XLOC 12 01
3.86 | up 1.76 | up 2.19 | down 5950
2.31 | down 1.69 | down 1.37 | up XPNPEP3 ?M—00120482
2.17 | up 1.93 |up 1.13 | down XRCC1 NM 006297
3.06 |up 2.26 | up 1.36 | down XYLB NM 005108
12.89 | up 6.74 | up 1.91 | down YBX2 NM 015982
1.55 | up 2.37 | up 1.53 | up YPEL1 NM 013313
1.36 | down 2.24 | down 1.65 | down YWHAZ NM 145690
1.31 | down 2.49 | down 1.90 | down ZAK NM 016653
1.77 |up 2.52 |up 1.42 | up ZBED3 NM 032367
2.46 | up 1.15 |up 2.14 | down ZBTB8A TM—001O4044
1.10 |up 2.24 | up 2.03 | up ZC3H12D NM 207360
219 |up 243 | up 1.11 |up ZCWPW1 NM 017984
2.05 |up 2.70 |up 1.32 | up ZCWPW1 NM 017984
259 |up 3.24 | up 1.25 | up ZDHHC23 NM 173570
1.09 | down 2.54 | down 2.32 | down ZDHHC9 NM 016032
1.25 | down 2.15 | down 1.73 | down ZFAND3 NM 021943
2.42 | up 2.69 |up 1.12 | up ZFP14 NM 020917
1.91 |up 2.88 | up 1.51 |up ZFP3 NM 153018
1.50 |up 221 |up 1.47 |up ZFP62 NM 152283
1.13 |up 2.26 | up 2.01 |up ZFP62 NM 152283
1.54 | down 2.54 | down 1.65 | down ZFP64 NM 199427
47.55 | up 3.03 |up 15.70 | down ZFY NM 003411
1.46 | down 2.18 | down 1.50 | down ZHX3 NM 015035
1.02 | down 3.70 | up 3.77 | up ZMAT1 NM_00101165
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1.13 |up 4,17 | up 3.69 |up ZMAT1 I;IM—OOlOMGS
1.82 | up 2.15 | up 1.18 | up ZMIZ2 NM 031449
3.67 | down 7.74 | down 2.11 | down ZNF114 NM 153608
1.92 | down 2.39 | down 1.25 | down ZNF134 NM 003435
2.32 | down 2.90 | down 1.25 | down ZNF134 NM 003435
1.82 | up 2.19 |up 1.20 | up ZNF248 NM 021045
2.18 | down 1.31 | down 1.66 |up ZNF254 NM 203282
2.10 | down 1.46 | down 1.43 | up ZNF254 NM 203282
2.60 |up 1.11 | down 2.89 | down ZNF284 l;IM_00103781
2.38 | up 2.45 | up 1.03 | up ZNF300 NM 052860
1.42 | down 2.05 | down 1.44 | down ZNF343 NM 024325
1.90 |up 2.79 |up 1.47 | up ZNF346 NM 012279
3.68 |up 2.78 | up 1.32 | down ZNF367 NM 153695
251 |up 2.35 | up 1.07 | down ZNF367 NM 153695
4.06 | down 1.75 | down 2.32 |up ZNF385D NM 024697
2.24 | up 1.74 | up 1.28 | down ZNF397 NM 032347
2.59 |up 1.54 | up 1.68 | down ZNF473 NM 015428
1.70 | up 2.04 | up 1.20 | up ZNF512 NM 032434
5.01 | up 2.23 | up 2.25 | down ZNF519 NM 145287
1.24 | up 4.74 | up 3.84 |up ZNF540 NM 152606
21.93 | up 49.12 | up 224 |up ZNF541 g -oortoLa
2.14 | down 2.01 | down 1.06 | up ZNF608 NM 020747
1.35 | up 2.06 | up 1.52 | up ZNF620 NM 175888
158 |up 1.44 | down 2.27 | down ZNF623 yM—00108248
1.92 | down 2.34 | down 1.22 | down ZNF655 NM 024061
4.01 | down 2.27 | down 1.77 |up ZNF726 BC046415
1.83 | down 2.16 | down 1.18 | down ZNF773 NM 198542
2.57 | down 2.25 | down 1.14 | up ZNF788 NR 027049
2.38 | up 1.49 | up 1.60 | down ZNF827 NM 178835
1.48 |up 239 |up 161 |up ZNF862 PM_00109922
2.07 |up 3.51 |up 1.70 |up ZNF879 gM_OOllSGll
1.91 | down 4.64 | down 2.44 | down ZP1 NM 207341
2.42 | up 1.96 | up 1.24 | down ZWINT NM 032997
27.32 | up 9.17 |up 2.98 | down ZYG11A QM—001OO433
3.22 | down 7.20 | down 2.24 | down g(M_00311890
1.62 | up 3.26 | up 2.01 |up BC034587
1.62 | up 3.94 | up 2.43 | up AJ312027
4.47 | up 3.63 | up 1.23 | down XR 109724
8.57 | up 6.91 | up 1.24 | down AK129565
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2.92 |up 2.10 |up 1.39 | down BC119676
2.09 |up 2.10 |up 1.00 | up CR737729
1.60 | down 2.36 | up 3.77 | up AY312959
1.23 | up 2.94 | up 2.39 | up CR594811
1.08 | up 2.86 | down 3.09 | down DR007930
1.55 | down 5.73 | up 8.90 | up GQ232939
1.10 |up 1.84 | down 2.03 | down XR 110878
4.43 | up 2.24 | up 1.98 | down AF461897
1.12 | up 5.39 | up 4.79 | up JF810271
2.01 |up 1.67 |up 1.21 | down XR 109661
3.67 | down 3.00 | down 1.22 | up BC034319
1.33 | up 1.68 | down 2.24 | down CU677870
2.23 | up 5.67 | up 2.54 | up AJ312026
1.35 | up 1.77 | down 2.39 | down XR 109904
1.20 | down 211 |up 254 |up AK129975
2.95 |up 452 | up 1.53 | up BC069683
1.98 | up 4.60 | up 2.33 | up DA110513
2.23 | up 1.30 | up 1.71 | down XR 133123
1.78 | up 2.65 | up 1.49 | up BC044655
6.67 | up 3.98 | up 1.67 | down AK027667
3.07 | down 1.83 | down 1.68 | up BC104424
3.81 | down 1.42 | down 2.68 | up BF216856
6.96 | up 5.34 | up 1.30 | down AL832737
1.01 | down 249 |up 252 |up AK096443
1.03 | down 291 |up 299 |up X58736
6.29 |up 4.04 | up 1.55 | down Z(M—00311952
1.12 | up 1.85 | down 2.07 | down DM107643
3.73 | down 3.14 | down 1.19 |up BC034319
14.19 | up 8.64 | up 1.64 | down AF452715
1.00 | down 2.17 | down 2.17 | down XR 132519
1.24 | up 5.72 | up 4.62 | up éM—OO34O366
4.08 | down 3.11 | down 1.31 | up BC034319
1.37 | down 3.31 |up 4,53 | up BC043411
1.33 | up 2.45 | up 1.85 | up AK057820
3.06 |up 2.38 | up 1.28 | down AY203941
1.72 | up 3.75 | up 2.18 | up AL389942
1.30 | up 7.94 | up 6.09 | up 218824
2.69 |up 3.87 | up 1.44 | up AK129520
2.47 | down 1.25 | down 1.98 | up BC039399
1.03 | down 7.76 | up 8.01 |up Z(M—00234627
4.44 | up 7.76 | up 1.75 | up AF289562
3.64 | down 3.81 | down 1.05 | down L19779
2.56 | down 5.01 | down 1.95 | down BC073826
3.12 | up 1.88 | up 1.66 | down AK127966
7.59 |up 455 | up 1.67 | down XR 111273
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| 4.66 | down | 1.08 | down | 433 [up | | BC0O38366 |
[9.80 [up 18.09 [up [1.21 [down ] | AK094554 |
[3.16 |up |3.25 |up | 1.03 |up | | AY129018 |
[1.89 |up | 7.71 [up | 4.08 | up | | AF119797 |
[2.22 [up | 2.07 |up | 1.07 [down ] | AK096917 |
| 2.58 [ down | 3.02 [ down | 1.17 [ down | | AF400227 |
1170 [down  |5.09 [down [2.99 |down | | BM457408 |
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APPENDIX C - DEG HPV-INACTIVE VS HPV -NEGATIVE

Table C.1: AA and EA HPV-Inactive vs HPV-Negativeriors - KW - p0.02 FC2

AA - HPV AA - HPV AA - HPV Inact | AA-HPV Neg | AA-HPV Neg | EA-HPV Inact

Inact vs AA - Inact vs EA - vs EA - HPV vs EA - HPV vs EA - HPV vs EA - HPV

HPV Neg HPV Inact Neg Inact Neg Neg Gene Genbank
irecti irecti irecti irecti irecti irectio | Symbol | Accession

£C cl?rlmri(f:tl £C cl?rlmri(f:tl £C EICI‘)?C'[IO EC ODr;ri(f:tl £C EICI‘)?C'[IO £C EICI‘)?C'[IO y

(Abs) change (Abs) change (Abs) change (Abs) change (Abs) change (Abs) change

1.65 | down 3.00 |down |3.25 |down 181 |down |1.96 |down 1.08 | down ABHD2 TM_OO?Ol

1.73 | down 291 |down |1.87 |down 1.69 |down |1.08 |down 156 |up ADAL 29%500101

1.13 |up 2.37 |down |1.15 |down 268 |down |1.30 |down 206 |up QDAMZ yM—02177

2.74 |up 2.02 |down |3.23 |up 554 |down |1.18 |up 6.53 |up ADIPOQ yM—OOMQ

2.29 | down 145 |down |1.55 |up 158 |up 355 |up 2.25 |up 2&DH7 SIM—OOMB

1.89 | down 1.76 |down |1.54 |up 1.08 |up 291 |up 270 |up 2&DH7 SIM—OOMB

1.45 |up 1.75 |up 2.24 | up 1.21 |up 154 |up 1.28 |up QQIKRD 2|M_17587

2.39 | down 10.85 | down | 1.93 | down 455 |down |1.23 |up 561 |up AOX1 SIM—OOMS

1.37 | up 1.19 |down |1.57 |down 1.64 |down |2.15 |down 1.31 | down 'FA,‘?HGA QM—OO%O

2.69 | down 1.40 |down |1.14 |down 193 |up 235 |up 1.22 |up ATG4C SIM—OSZSS
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NM_00168

2.11 | down 1.93 |down |3.48 |down 1.09 |up 1.65 | down 1.80 | down ATP2B4 4

1.75 |down |210 |down |236 |down |1.20 |down [135 |down |112 |down |ATP2B4 | P00
201 |down |123 |down |295 |down |164 |up | 147 |down |241 |down |ATP2B4 | 000000
1.56 | up 102 |down |203 |down |160 |down [318 |down |1.98 |down |ATP9A |pv-00%04
1.24 | down 1.20 |down |2.31 |down 1.03 |up 1.87 | down 1.93 | down ATXN1 QM—OOOSS
1.43 | up 1.49 |down |1.80 |down 214 |down |259 |down 1.21 | down AVIL gM—00657
1.94 | up 6.01 | up 1.01 |up 3.09 |up 1.93 | down 5.97 | down Ef‘IAPZ QM—01884
1.35 | down 1.77 |up 1.10 down 2.38 up 1.22 up 1.95 down BANF1 'O\IM—00386
1.36 | up 1.14 |up 169 |down [1.20 |down [230 |down |1.92 |down |BCAS3 SIM—01767
210 |down |157 |[down |1.14 [down |1.34 |up  |1.84 |up 138 |up BCL2AL | o040
1.90 |down |1.73 |down |2.15 |down 1.10 |up 1.13 | down 1.24 | down BMS1 l;IM_01475
1.87 | down 1.57 | down 2.01 down 1.19 up 1.08 down 1.28 down BMS1 l;IM_01475
1.98 | down 2.06 |down |1.49 |down 104 |[down [1.33 |up 1.38 [up BNIP2 AK125533
2.28 |down |3.65 |down |5.74 |down 1.60 |down |252 |down 1.57 | down BREA2 EIR—01544
2.64 | up 2.28 |up 1.10 |up 1.16 |down |2.40 |down 2.07 | down L(floorfll IO\Ig/IﬂOOlOl
1.22 | down 2.25 |up 159 |up 275 |up 195 |up 1.41 | down OClOorf12 IO\Ig/IﬁOOlOl
1.37 |down |2.64 |down |5.98 |down 1.93 |down |4.37 |down 2.27 | down Cliorf70 lglgg_500119
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NM_02505

1.65 | down 2.01 |down |3.18 |down 122 |down |1.93 |down 1.58 | down Cl4orf45 7

1.78 |down |2.08 |down |1.18 |down 1.17 |down |1.51 |up 1.77 | up C150rf57 QM_05284
1.38 |down |185 |down |270 |down |133 |down |195 |down |1.46 |down | CM7OTIO| EM_00110
150 |up 164 | up 382 |up 1.09 |up 255 |up 233 |up g17orf10 gé'l\géoml?’
1.14 | down 294 |down |1.83 |down 258 |[down |1.60 |down 1.61 |up C180rf18 QR—02684
1.54 | up 1.80 |up 234 |up 117 |up 1.52 |up 1.30 |up Clorf140 gR—02423
2.13 |down |4.29 |up 1.30 |up 9.13 |up 2.76 | up 3.31 | down Clorf210 yM—l8251
1.19 |up 1.16 |[down |1.76 |down 1.38 |down |210 |down 1.52 | down 8CZOorf10 TM—OSOSZ
6.15 | down 9.77 | down 4.17 down 1.59 down 1.48 up 2.35 up C200rf26 IS\IM—OISSB
1.17 [up 1.79 [up 2.48 [up 153 [up 212 |up 1.38 | up C21orf33

2.03 | up 234 | up 1.33 |down |1.15 |up 271 |down |[3.12 |down |Cdorfe | NM-17949
2.29 | down 1.56 |down |1.10 |down 146 |up 2.09 |up 143 |up C5orf44 QR—00354
215 |down |4.22 |down |212 |down 1.96 |down |1.02 |up 1.99 |up (R:’S‘TSPE '5\|M—17209
1.17 |up 1.08 |down |251 |down 1.27 |down |295 |down 2.31 | down CCDC40 2@13_00124
238 |down |4.01 |down |1.24 |down 1.69 |down |191 |up 3.23 |up CCDC69 TM—OISGZ
148 |down |4.51 |down |1.10 |down 3.05 |down |1.34 |up 411 |up CD1B ZIM—OOUG
5.79 | up 1.03 |up 7.61 |up 565 |down |1.31 |up 741 |up CD36 IIIEIS\fﬁOOlOO
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2.27 | down 7.41 |down |3.33 |down 3.27 |down | 1.47 | down 222 |up ,(\:Ag'i‘CA QM—03354
2.25 | down 1.70 |down |1.77 |down 132 |up 1.27 |up 1.04 | down CGRRF1 QM—OOG%
1.63 |up 213 |up 1.09 |down |1.31 |up 1.77 |down |[2.32 |down | CKAP4 IS\IM—OOGSZ
1.95 |down |1.11 |up 234 |down |2.16 |up 120 |down |259 |down |cLDN12 | M0t
2.83 | up 226 |down |3.31 |[up 6.39 [down [1.17 |up 749 | up cLecas | §M-00%%
4.79 | down 483 |down |2.09 |down 1.01 |down |2.29 |up 231 |up CLEC4A TM—01618
5.68 | down 11.18 | down | 2.12 | down 197 |down |2.68 |up 529 |up CLEC9A EIM—20734
1.02 | up 149 |up  |164 |down |146 |up |168 |down |244 |down |CLica |DM-O13%
144 |down |132 |down |229 |down |1.09 |[up  [159 |down |173 |down |cuica |FM-O199
1.02 | down 1.12 |up 2.97 | down 1.14 |up 291 | down 3.31 | down fOL27A BC007696
1.18 | up 1.17 |up 1.99 | down 1.01 |down |2.35 |down 2.33 | down fOL27A AK021957
1.05 |down |1.24 |down |2.06 |up 118 |down |2.16 |up 2.55 | up cpas | D002
2.36 | up 1.30 |up 1.79 |up 1.82 |down |1.32 |down 1.38 |up CRIP1 AB527908
1.16 | up 3.40 |up 343 | up 294 | up 296 | up 101 |up cryBBz | M-00049
114 |up 296 |up  |322 |up 259 |up  |282 |up 1.09 | up CRYBB2 | MR 03373
429 |up 2.29 |up 345 |up 1.87 |down |1.24 |down 151 |up CXCL12 2&2?3600103
3.35 | down 1.92 |down |1.43 |down 1.74 |up 235 |up 1.35 |up CYB5RL | BC0O71735
1.23 | up 6.27 |down | 3.12 | down 7.70 |down |3.83 |down 201 |up DIO30S | NR_00277
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2.88 | up 6.36 | up 1.76 | down 221 | up 5.08 | down 11.22 | down DNAH17

282 |down |3.33 |down |2.23 |up 118 |down |6.28 |up 7.42 | up DNASEL | 11M_00494
1.30 |[up 3.15 |up 1.70 |up 242 | up 1.30 [up 1.85 | down DOKY AK075037
1.37 | up 149 |up 2.28 | up 1.09 | up 1.66 | up 152 | up EFCAB4 | IIM_17358
1.18 |down |1.50 |up 1.44 | down 177 |up 1.22 | down 2.16 | down EIF2C2 TM—OIZIS
1.81 | up 2.67 |up 1.25 | down 1.48 |up 2.25 | down 3.33 | down EIFA'EBP EM—OO“OQ
575 |up  |365 |up  |1.02 |up 158 |down |564 [down |358 |down |ENKUR |M-14°01
1.98 | down 7.37 |down |2.05 |down 3.72 |down |1.04 |down 359 |up ENPP3 ?M—OOSOZ
1.54 | up 2.38 | up 1.04 |up 1.54 |up 1.48 | down 2.28 | down ERC1 'O\IM—17804
2.77 | up 3.88 |up 118 |up 1.40 |up 235 |down |329 |down |-n/ME | PIM 02453
157 |down |116 |up  |203 |down |183 |up  [129 |down |236 |down |Exp2 |M-O181S
1.52 | up 1.64 | up 1.23 |down |1.08 |up 187 |down |202 |down |F11R | M-01094
1.65 |up 151 |up 1.62 | down 1.09 |down |2.66 |down 2.44 | down Eﬁ‘MlM SIM—13838
6.40 |down |9.87 |down |2.87 |down |[154 |down |2.23 |up 344 |up FAM65B ';'M—°1586
141 |down |[2.38 |down |1.33 [down |168 |down |1.06 |up 179 | up PAMB2A | M L4471
2.30 |up 1.18 |up 1.20 | down 1.95 |down |2.75 |down 1.41 | down FAM87B >5(R—11208
254 |down |2.02 |down |1.53 |down 126 |up 1.66 |up 1.32 |up FAR1 QM—OSZZZ
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NM_00524

1.24 | up 1.66 |up 2.53 | down 134 |up 3.14 | down 421 | down FAT1 5

6.27 | up 4.22 | up 321 |up 149 |down |1.95 |down |1.31 |down |FBLL1 gR—02435
1.18 | up 242 |up 155 |up 2.06 | up 132 |up 1.56 | down _FABleozz NR_00213
139 |up 105 |down |157 |down |1.46 |down |2.18 |down |1.49 |down E'—JZOOZ TR—03387
1.27 | down 1.74 |down |1.30 |up 1.37 |down |1.64 |up 2.26 | up gl“]3363 QR—OlS%
1.11 |up 1.98 | down 1.48 | down 220 |down |1.64 |down 1.34 |up gl“]3745 QR—02427
1.08 |down |2.85 |down |1.44 |down 2.76 |down |1.39 |down 1.98 |up gl“]3963 TR_03390
4.44 | down 7.17 |down |5.14 |down 1.62 |down |1.16 |down 1.39 |up gl“]4366 'IIR—01543
1.09 | down 1.87 | down 2.57 | down 1.71 down |2.35 |down 1.37 | down FRG1B BC095491
2.06 | down 1.28 |up 1.25 down 2.64 up 1.65 up 1.60 down GEMIN2 gM—OOS’Gl
2.33 | down 3.78 | down 1.04 down 1.63 down 2.24 up 3.64 up GFRA2 gM_00149
1.46 |up 2.76 | up 3.26 | up 1.89 |up 2.24 | up 1.18 | up SNASA

1.06 |up 141 |up 1.47 | down 132 |up 1.56 |down 2.07 | down fPRl?Z TM—02453
233 |down |1.77 |down |1.50 |down 1.32 |up 155 |up 1.18 |up CD;TFZHZ 2%600104
215 |up  |271 |up  |3.40 |up 126 |up  |158 |up 126 | up HAGHL | hiM-03230
1.88 |down |152 |down |2.60 |down 1.23 |up 1.39 | down 1.71 | down HCFC1 TM—00533
2.04 | up 162 |up  |121 |up 126 |down |169 |down |134 [down |HGSNA | HAM 15241
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213 | up 137 |up  |122 |down |155 |down |259 |down |167 |down |HOSNA |IM 15241
242 |down |4.03 |down |1.20 |down |1.67 |down |202 |up 337 |up HHEX | g M-00272
2.72 | up 752 |up | 254 |up 277 |up  |107 |down [296 |down |HK2 ~ |M-00018
149 |down |2.22 |down |244 |down |1.49 |down |1.63 |down |1.10 |down TMBOX y'\"—02456
1.00 | up 1.37 |up 2.05 | down 1.37 up 2.05 | down 2.80 | down QOMER g7n/2|500114
1.32 |up 211 |up 259 |up 1.60 |up 196 |up 1.22 |up HOPX QLI1VI6600114
11.11| up 465 |up 2.53 up 2.39 down 4.38 down 1.83 down B?RMA QM—O?’ZB
7.61 |up 2.86 |up 3.22 |up 266 |down |2.37 |down 1.13 |up HOXA4 TM—OOZM
150 |up 195 |up 2.07 up 1.30 up 1.38 up 1.06 up HSPB9 l;IM_03319
1.67 |up 2.14 |up 1.26 |up 1.28 |up 1.32 | down 1.69 | down HSPG2 SIM—OOSSZ
1.00 | down 2.06 |down |2.36 |down 205 |down |2.35 |down 1.15 | down TF-I,-'ZA‘TSF BX648511
1.03 | up 1.22 |down |5.02 | down 1.26 |down |5.17 | down 4,11 | down IBSP ';IM—O(M%
1.49 |up 1.45 | up 1.41 |down |1.03 |down |210 |down |204 |down |IER5L TM—20343
121 |up 205 |up 1.89 |up 170 |up 157 |up 1.08 |down |IGF2-AS ';'R—OZSO“
6.37 |down |153 |up 153 |down |9.76 |up 416 | up 235 |down |iL1R2 | JV-00403
362 |down |828 |down [1.91 |down |229 |down |1.89 |up 432 |up L22RA2 | NM-05296
2.41 | down 1.09 |down |1.97 |down 221 |up 1.22 |up 1.81 | down INTS6 NM_ 01214
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161 |up 8.96 | up 1.03 |down |557 |up 1.66 |down |9.24 |down |IRF6 ?M—OOGM
141 up 1.61 |up 1.35 |down |1.14 |up 1.90 |down |217 |[down |IRGQ ySIVeIﬁOOlOO
1.78 |down |2.39 |down |235 |down 1.34 |down |1.32 |down 1.01 |up gZGBlB QM—01227
1.04 | up 129 |up 322 |up 151 |down |1.66 |up 251 |up JPH4 | BC109228
416 |down |484 |down |228 |down |1.16 |down [1.82 |up 212 | up KBTBDS | " -032>0
2.45 |up 436 |up 225 | up 1.78 | up 109 |down |1.94 |down |kDMaB | §V-O1O0t
1.03 |up 1.13 |up 1.98 |down |1.11 |up 2.03 |[down (224 |down |KDM5B QM—OOGM
KIAAO3
2.06 | down 2.62 |down |4.01 |down 1.27 |down |1.94 |down 1.53 | down 19L AB058740
155 |down |1.75 |down |229 |down [113 |down |148 |down |131 |down |/A0° | TIMO1520
142 |up 1.88 | up 241 |down |1.32 |up 343 |down |454 |down |<IAALS | NM 00116
49 4665
148 | up 148 |up 215 |up 100 |up  [145 |up 145 | up KLRG2 | M-198%0
1.67 | up 243 Jup | 120 |up 145 |up  |1.39 |down |[203 |down |KREME |TM_00103
N1 9570
1.44 | up 133 |up |184 |down [108 |down [265 |down |246 |down |LARPs | MO8
196 |down |820 |down |151 |down |4.17 |down |1.30 |up 542 | up LDLRA | NM_00101
D2 3693
5.41 |up 2.48 |up 1.05 |down |[2.18 |down |5.68 |down |260 |down |LIF SIM—OOZ?’O
1.60 |up 1.26 |up 2.12 |down |1.28 |down |3.40 |down |267 |down ;LNCOOl 2IR_02687
1.81 |up 6.67 | up 1.37 |up 3.68 |up 1.32 | down 4.87 | down LOC100 | NR 03648
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128881 0
1.53 |up 1.48 |up 2.17 up 1.03 down 1.42 up 1.46 up Iigé:?zolo AK127222
449 | up 1.70 | down 1.33 up 7.64 down 3.39 down 2.26 up ;?C%E%O QR—OZGGS
1.66 |up 2.38 |up 3.67 up 1.43 up 2.21 up 1.54 up ;g&ﬁ%o Z(m?300234
LOC100 | XM_00234
1.17 |up 2.14 |down |1.69 |down 250 |down |1.98 |down 126 |up 289097 | 3891
LOC100 | NR_04010
1.10 | down 2.29 |down |1.43 |down 208 |down |1.30 |down 1.60 |up 505495 |9
LOC100 | NR_04010
1.02 | down 2.96 | down 1.86 down 2.91 down 1.82 down 1.59 up 505495 |9
4.63 | down 78.65 | down | 49.21 | down 16.99 | down | 10.63 | down 1.60 |up ;00532%0 g R_04010
LOC100 | NR_04010
1.13 | down 248 |down |1.50 |down 219 |down |1.32 |down 165 |up 505495 |9
LOC100 | XM_00311
1.80 |up 231 |up 234 |up 1.28 |up 1.30 |up 1.01 |up 505657 | 8895
LOC100 | NR_03845
2.75 | down 1.75 | down 1.55 down 1.57 up 1.77 up 1.13 up 505681 | 2
1.75 | down 1.09 | down 6.01 down 1.60 up 3.43 down 5.50 down ;005%11%0 yR—O3787
1.06 | down 1.55 | down 2.03 down 1.47 down 1.91 down 1.30 down LOC100 | XR_10970
506075 |6
LOC100
9.33 | down 1.05 | down 5.63 down 8.87 up 1.66 up 5.35 down 506328 AKO055877
LOC100
6.89 | down 1.11 |down | 3.25 |down 6.23 | up 212 |up 2.94 | down 506328 AKO055877
LOC100 | XR_10886
1.12 | down 271 |down |2.19 |down 243 |down |1.96 |down 1.24 |up 506342 | 2
LOC100
1.06 | up 1.94 | down 3.07 down 2.06 down 3.26 down 1.58 down 506451 AK090817
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LOC100 | XR_10876
1.01 | down 2.14 | down 191 | down 212 |down |1.89 |down 1.12 |up 506516 | 3
LOC100 | NR_04009
1.30 | down 280 |down |2.10 |down 216 |down |1.62 |down 133 |up 506990 | 2
3.16 |up 248 |up 3.18 |up 1.27 |down |[1.01 |up 1.28 |up ;8%15%0 BX379759
LOC100 | XR_10853
558 | up 1.20 |up 1.06 |up 464 |down |5.25 |down 1.13 | down 507150 | 6
2.76 | down 10.56 | down | 3.66 | down 3.82 |down |1.32 |down 289 |up ;007%%%0 >2(R—10995
LOC100 | XR_10989
1.83 | up 1.21 |down |1.99 |down 2.22 |down |3.64 |down 1.64 | down 507460 | 4
LOC100 | XR_10878
161 |up 1.77 |up 236 |up 1.10 |up 147 |up 133 |up 507558 | 6
1.77 | down 3.64 |down |258 |down 2.06 |down |1.46 |down 141 |up ;87%%020 )1(R—11008
LOC100 | XM_00311
158 |up 210 |up 196 |up 1.33 |up 1.24 |up 1.07 | down 509196 | 9833
LOC100 | XR_13267
1.09 |up 1.79 |up 2.28 |up 1.65 |up 210 |up 1.27 |up 652730 | 0
LOC100 | XM_00340
1.40 |up 216 |up 1.89 |up 155 |up 1.36 |up 1.14 | down 652807 | 3510
LOC100 | XR_13273
1.51 | down 1.44 | up 1.02 |up 217 |up 153 |up 1.42 | down 652895 | 9
1.05 | down 416 |down |1.33 | down 3.97 |down |1.26 |down 3.14 |up 522(2\915010 g(R—13288
1.69 | down 3.37 | down 1.29 | down 200 |down |1.31 |up 2.62 |up ;2)52145 SIR—02713
2.05 | down 1.02 |up 2.24 | up 2.08 |up 459 |up 220 |up Iéi)?CZlg lglR_02742
2.81 |up 1.87 |down |1.29 |down 525 |down |3.63 |down 1.45 |up IéglCZ% AK098143
1.24 | up 2.86 |up 197 |up 2.31 up 159 |up 1.45 | down LOC388 | NR_02724
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122 |up  |261 [up  [202 |up 214 |up  |165 |up 120 |down | 50998 | MR 01536
1.19 | up 1.21 |down |1.81 |up 1.43 |down | 153 |up 219 |up I£890400 ?3(%500311
1.59 | up 3.74 |down |1.68 |down 594 |down |2.67 |down 222 | up 5005441 TR—01536
2.71 | up 207 |up  |3.27 |up 131 |down |121 |up 1.58 | up LOCA9T | Beosoait
1.57 |up 3.36 | up 3.16 |up 2.14 | up 2.01 |up 1.06 | down 5(530511 >7<R—10899
1.47 |down |1.49 |down |2.66 |down 1.01 |down |1.81 |down 1.79 | down Ii(731054l QR—01539
1.02 | up 1.04 | down 1.97 down 1.06 down 2.02 down 1.89 down Ii%CSM EIR—01539
1.23 | up 228 |up | 185 |up 185 |up | 151 |up 123 |down | p>-04° | TRO9838
1.79 | up 279 |up | 173 |up 156 |up  |104 |down |162 |down |5O-044 | NR03654
1.11 | up 2.14 |down |1.51 |down 238 |down |1.68 |down 1.42 | up 50030728 AK093722
1.52 | up 1.51 | down 1.20 down 2.29 down 1.83 down 1.26 up 8???729 ';IR—03413
930 |up  [815 |up |15 |up 114 |down |8.09 [down |7.09 |down |LO-7%9 |NRO03838
1.74 |up 1.28 |down |1.06 |down 2.22 |down |1.85 |down 1.20 |up Iég70729 BC052334
1.19 | down 2.02 | down 2.31 down 1.69 down 1.93 down 1.14 | down ;?C907 TR—OZGQS
2.17 | down 1.38 |down |2.15 |down 1.57 up 1.01 |up 1.56 | down LRRC42

1.96 | up 345 |up |31 |up 176 |up | 158 |up 111 |down | LRRC72 | Lot 20S
1.61 |up 156 |up 2.09 |up 1.03 |down |1.30 |up 1.34 |up LTBP4 NM_00104
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475 |down |16.54 |down |6.08 |down |[3.49 |down |1.28 |down |2.72 |up Lyrs | gM-00234
1.21 |down |1.95 |down |1.33 |up 161 |down |1.61 |up 2.58 |up ;YSMD TM—15337
4.07 | up 2.09 |up 209 |up 1.94 |down |1.95 |down |[1.00 |down |MAGI2 'IIM—OIZ?’O
MAN1B
1.79 | down 433 |down |3.45 |down 242 |down |1.93 |down 125 |up 1 CR749534
176 |down |2.75 |down [1.42 |down |157 |down |1.23 |up 194 |up maP3Kg | [M-00520
1.79 |down |2.25 |down |1.34 |down 1.26 |down |1.34 |up 1.68 |up ZMBLAC gM—20340
MCOLN
1.53 | up 1.22 |down |2.47 |down 1.86 |down |3.79 | down 2.03 | down 3 BC060765
306 |down |6.32 |down |4.39 |down |207 |down |144 [down |1.44 |up miaT | NRO0349
1.02 |down |152 |up 230 |down |1.56 |up 224 |down |350 |down |mNn1 | M-00243
1.57 | up 207 |up  |1.76 |up 132 |up [112 |up 118 |down |mpnD | FM-09280
9.82 |down | #### |down | 16.92 | down 16.15 | down | 1.72 | down 9.37 |up QAYBPC ';M—OO453
163 |down |241 |down |1.13 |down |1.48 |down |1.44 |up 213 | up ZMYCBP ?M—01505
1.69 |up 3.26 | up 6.37 up 1.93 up 3.76 up 1.95 up MZT2A
168 |down |3.13 |down |2.01 |down |[1.86 |down |1.20 |down |156 |up NABPaL | MM 03311
1.40 |down |2.07 |down |1.13 |down 1.48 |down |1.24 |up 1.83 |up 2'4BP2L ';IM—01488
1.37 | down 2.44 | down 1.71 up 1.78 down 2.35 up 4.18 up NCR3 2%—700114
1.07 |down |1.64 |down |2.27 |down 1.53 |down |2.13 |down 1.39 | down ND4L AK311996
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1.23 | down 2.26 |down |4.23 |down 1.84 |down |345 |down 1.87 | down NEK10 | AK057247
152 | up 232 |up | 1.80 |up 152 |up | 118 |up 129 |down | NHLRCL | M998
1.02 | up 139 |down |232 |down [142 |down (237 |down |167 |down |NmE7 | M-O1S%
114 |down |1.75 |down |152 |[up 154 |down [1.73 |up 2.66 | up NOSTRI | XM _05294
191 |down |2.04 |down |1.14 |up 107 |down |2.18 |up 233 |up NPHS1 QM—OO“G“
1.04 | up 2.41 |up 1.86 | up 231 |up 1.78 | up 120 |down | NQoz | NM-000%0
1.02 | up 105 |down |241 |down |108 |down |246 |down |229 |down |NRP2 | M-PO1%
1.02 |down |1.39 |up 1.95 |down |1.42 |up 192 |down |272 |down |NRP2 | M-201%6
1.28 |down |1.20 |up 226 |down |154 |up 176 |down |272 |down | NT5DC3 | 0i-00103
1.28 jup 2.06 | up 1.36 | up 1.61 |up 1.07 |up 1.51 |down |OBP2B ?M—01458
1.22 | up 2.62 | down 1.54 | down 3.19 |down |1.87 |down 1.71 |up OGT QM—18167
1.74 | up 216 |up | 277 |up 124 |up | 159 |up 128 |up OR10G8 | hi-0019°
1.85 |up 2.07 |up 283 |up 112 |up 1.53 |up 1.36 |up OR1K1 SIM—OSOSS
4.17 | down 3.47 |down |4.32 |down 1.20 |up 1.04 | down 1.25 | down EQ\FAHl 2'%1600118
1.85 | up 1.67 |up 1.38 |down |[1.10 |down |254 |down |231 |down |PALLD 2'%500116
1.42 | up 191 |up  |118 |down |134 |up |168 |down |225 |down |PAWR |LM-00%%8
1.03 |up 2.07 |up 1.83 |up 201 |up 1.78 |up 1.13 | down (F;SDHG '(;IM—03240
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NM_01683

2.27 |down |3.64 |down |5.05 |down 1.60 |down |2.23 |down 1.39 | down PER3 1

1.77 | up 1.28 |down |1.48 |up 227 |down |1.19 |down |1.90 |up PGMs | 0419
1.76 |down |1.14 |up 129 |down |2.00 |up 1.36 | up 148 |down | PHF23 | IM-02429
4.43 |up 12.36 down |9.65 |down |54.75 |down |42.74 [down [1.28 |up PIGR | hiM-00264
136 |up  |143 [up  [217 |up 105 [up  |160 |up 152 |up PrD1 | g M-090%9
1.67 |down |3.14 |down |2.07 |down 188 |down |1.24 |down 1.52 |up PKIG QM—18180
1.01 | up 1.18 | up 201 |down |1.17 |up 203 |down |238 |down |PLEC | M-201%8
1.05 | down 1.32 |up 1.87 | down 1.38 |up 1.78 | down 2.46 | down gléEKH SIM—01554
1.66 |down |6.66 |down |3.02 |down 4.02 |down |1.82 |down 221 |up PLGLB1 2%500103
1.76 | up 1.18 |down |1.35 |up 208 |down |1.30 |down |1.60 |up PLSCR4 QIM—OZO:;S
2.26 |down |1.73 |down |2.66 |down 1.30 |up 1.18 | down 1.54 | down PNMA1 SIM—OOGOZ
1.14 |up 4.38 | up 2.03 |up 3.83 |up 1.78 |up 2.16 | down POLR1A EIM—01542
1.60 |down |1.94 |down |258 |down 1.21 |down |1.61 |down 1.33 | down POUSF1 TM—OONO
240 |down |[175 |down |1.81 |down |1.37 |up  [133 |up 103 |down |PRDX3 | M-0007
1.86 |up 1.60 | up 275 |up 116 |down |1.48 |up 172 |up g;iTPTE AK226145
141 |down |582 |up  |3.74 |up 818 |up |526 |up 155 |down | PspH | JM-00457
1.87 | down 2.06 |down |1.45 |down 1.10 |down |1.29 |up 1.42 |up PTP4A2 | NM 08039
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1.39 | up 1.76 |down |219 |up 245 |down |1.57 |up 3.86 | up PTPRN2 | NM_00284
4.66 | down 13.29 | down | 2.53 | down 285 |down |1.84 |up 526 | up PYGM QM—OOSGO
1.10 |down |3.00 [down |1.10 |up 253 |down | 1.30 |up 329 |up QBTXI9

2.07 | down 1.69 | down 1.57 down 1.22 up 1.31 up 1.07 up QRSL1 ';M—OIBZQ
2.40 | up 112 |up  |1.42 |up 215 |down |1.69 |down |1.28 |up RADIL | (M-01805
1.38 | up 239 | up 2.72 | up 1.73 | up 1.97 | up 114 | up RASGEF| TIM_17506
2.03 | down 4.05 | down 1.04 | down 199 |down |1.95 |up 3.88 |up gASGRP QM—15381
233 |down |4.12 |down |1.10 |down 1.77 |down |2.12 |up 3.75 | up EASGRP SIM_15381
241 |down |213 |down |1.69 |down |1.13 |up | 1.42 |up 1.26 | up re1 | NM-000%2
127 |down [211 |down |1.50 |down |1.66 |down |1.18 [down |1.41 |up rBMS | JM-0057
1.38 | up 2.08 | down 1.87 | down 2.86 |down |2.58 |down 1.11 |up RBPMS | AK057533
1.72 | up 201 |up | 120 fup 117 |up  [144 |down |168 |down |RFX8 |poe00t
155 |down |1.71 |up 1.67 | down 2.66 | up 1.07 | down 2.86 | down RGNEF ';%500117
213 |down [204 |up  |[190 |down |434 |up [112 |up 387 |down |RGNEF | DM00H
318 |down |4.02 |down |1.65 |down |1.26 |down |1.93 |up 244 | up rRes1g | HM-13078
231 |down |4.37 |down |2.01 |down 1.89 |down |1.15 |up 217 |up RGS3 QM—01779
1.18 | down 2.04 | down 2.14 | down 1.73 down 1.81 down 1.05 down RN18S1 EIR—OO?’ZS
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NM_01783

3.08 | down 559 |down |1.68 |down 181 |down |[1.84 |up 3.34 |up RNF125 1

246 |down |1.84 |[down [1.88 [down |1.34 |up  |1.31 |up 102 |down | RNFe | JM-00597
2.44 |down |4.38 |down |1.95 |down |1.80 |down |1.25 |[up 224 |up RPGR | hi1-00103
1.37 |up 1.32 |up 2.52 | up 1.04 |down |1.84 |up 1.91 | up RPS26 gM_oomz
1.13 | up 2.64 | up 139 |down [233 |up 158 |down |368 |down |RTKN | M-03304
1.60 | up 168 |up 239 |up 105 |up  [150 |up 142 | up s100a5 | HM-0029
1.63 |down |2.19 |down |1.43 |down 1.34 |down |1.14 |up 1.54 |up fACMl gM—OMOl
1.31 |up 2.79 |up 1.98 up 2.13 up 1.51 up 1.41 down i’gfs éR_llOlO
1.01 | down 1.65 |up 1.27 down 1.66 up 1.27 down 2.10 down SAMD1 SIM—13835
4.44 | down 449 |down |2.53 |down 1.01 |down |1.75 |up 1.77 |up fAMSN IgIM_02213
1.26 |down |2.99 |down |1.16 |up 237 |down |1.46 |up 346 |up iiléARN l;lR_OOBOl
1.28 |down |292 |down |1.11 |up 228 |down |1.42 |up 3.24 |up iiléARN l;lR_OOBOl
212 |down |1.04 |down |296 |down 2.03 |up 1.40 | down 2.85 | down SDC4 SIM—OOZQQ
170 |down |207 |down |278 |down [122 |down |164 |down |135 |down |SECe2 |03
315 |down |4.40 |down |1.45 |down |1.40 |down |2.16 |up 3.03 |up SSRP'N 'g“\"—00415
214 |up 169 |up  |217 |up 127 |down |1.02 |up 129 | up SETMA | AM_00651
1.47 | down 1.50 |up 152 |up 220 |up 223 |up 1.01 |up SHMT1 | NM_00416
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1.70 | up 245 |up  |240 |up 145 |up  |1.42 |up 102 |down |SHOx | 3V-009%8
1.07 |up 474 |down |2.35 |down 5.08 |down |2.52 | down 201 |up ggGLEC TR—OOZSO
2.91 | up 113 |up  |137 |down |257 |down |399 |down |155 |down |sixs | V"%
1.49 |up 2.03 |up 136 |up 136 | up 110 |down |1.49 |down f'—CZ5A TM—00598
1.47 | down 3.60 |down |2.75 |down 245 |down |1.88 | down 131 |up §|7‘ C25A y M_00427
844 |down |227 |down |156 |down |372 |up  |541 |up 145 | up SLC2TA | AM_00364
133 |down [2.16 |down |2.16 [down |163 |down |1.62 |down |1.00 |up SLCISE | AM_18283
140 |up  |183 [up  [201 |up 130 [up  [143 |up 110 |up sLcoas | HM-00459
1.62 |up 1.24 |up 2.62 |down |1.31 |down |4.24 |down |3.24 |down gLITRK QM—O?’ZZZ
1.34 | up 2.09 |up 452 | down 156 |up 6.07 | down 9.46 | down gLITRK QM—O?’ZZZ
1.15 | down 1.20 |down |2.33 |down 1.04 |down |2.03 |down 1.95 | down SLMO1 QM—OO%S
144 |up 2.26 |down |1.71 |down 3.26 |down |246 |down 132 |up SMA4 IgIR_02942
1.11 |up 1.04 |up 224 |up 1.07 |down |2.01 |up 215 |up gg‘ORDl 'IIR—OO438
1.17 | down 1.15 |down |2.79 |up 1.02 |up 3.27 | up 3.20 |up iNORD3 SIR—OOO(H
1.05 | up 1.08 | down 2.20 up 1.14 down 2.10 up 2.39 up S[B\IORDS IgIR_00304
1.46 | down 2.03 |up 154 |up 297 |up 2.26 | up 1.31 | down ENORDG TR—OO?’OS
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NM_02479

278 |down |814 |down |[1.04 |up 293 |down [290 |up 8.49 | up SNX22 | g
2.74 | down | 492 |down |506 |down |1.80 |down |185 |down |1.03 |down | SNX29 | BC029857
278 |down |6.38 |down |241 |down 230 |down |1.15 |up 2.65 |up SORCS1 IE;IM_05291
1.71 | up 210 |up  |136 |down |123 [up  |233 |down |285 |down |[soxa |DM-00310
10.39| up 12.14 | up 416 _|up 117 |up 250 |down | 292 |down | SP9
1.41 |down |1.62 |up 1.96 | down 229 |up 1.39 | down 3.18 | down SPAG1 TM—Oosll
1.24 | up 1.38 | up 2.56 up 1.12 up 2.07 up 1.85 up SPEG

NM_03256
1.18 | down 152 |up 2.68 |up 1.80 |up 3.17 |up 1.77 |up SPINK7 6
1.70 | up 1.84 | up 227 | up 1.08_|up 134 |up 124 |up SPTSSB | BC130565
128 |up  |148 |up 145 |down |116 |up [185 |down |214 |down |SRGap1| M-P2070
106 |down |139 |up |187 |down |147 |up  [177 |down |259 |down |sTxia | JM-P0460
1.47 | up 1.70 |up 218 | up 115 [up 148 | up 1.28 | up SYNJ2 | AK296242
207 |down |[128 |down |127 |down |162 |up  [163 |up 101 |up TAFY | paiz00t01
1.60 | up 235 |up | 247 |up 147 |up | 154 |up 1.05 |up TaT [ QMLO00%
310 |down |255 |down |266 |down |1.22 |up 117 | up 104 |down | 35¢'P% | AK125705
3.33 |up 252 |up  |125 |[up 132 |down |265 |down |201 |down |TCF7L2 |aM-0%07°
1.32 |down |1.10 |up 2.55 | down 1.46 | up 1.93 | down 2.81 | down TCTN2 SIM—02480
1.51 Jup 211 |up 228 |up 140 |up  |152 |up 1.08 | up TDRDL | pV-19879
1.08 | down 154 |down |5.08 |down 142 |down |4.68 |down 3.29 | down TEKT2 EIM—OIMG
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NM_00628

1.77 | down 467 |down |2.10 |down 265 |down |1.19 |down 223 |up TFPI 7

1.69 | down 439 |down |2.54 |down 260 |down |1.51 |down 1.73 |up TFPI AB209866
1.06 |down |2.06 |up 1.29 |up 218 |up 1.36 | up 1.60 | down TIMM44 ?M—OOGSS
156 | up 149 | up 203 |up 105 |down | 131 |up 137 |uwp TIP2 AF083893
3.59 | down 22.98 | down 1.80 down 6.41 down 1.99 up 12.76 | up TLR10 IgIM_OSOQS
1.06 [down |1.18 |up 402 [down |[1.25 |up 379 |down |4.75 |down g(';"EMl 2”\"—13917
135 [down |2.48 |down |2.18 |down |1.84 |down |1.62 |down |1.14 |up gg/'EMl 23'\’5'3500110
152 | up 2.00 |up 238 | up 131 | up 157 | up 119 | up gg'EMS BG220668
1.04 | up 1.40 |down |1.94 |up 146 |down |1.86 |up 2.72 | up TMIGD2 IS\IM—14461
276 | up 1.68 | up 3.18 | up 164 |down |1.15 |up 189 |up TNXB E'M—Olglo
134 | up 190 |down |2.88 |down |2.54 |down |3.85 |down |1.52 |down |TOB2P1 QR—OOZ%
144 |up  |155 [down |121 |down |224 |down |1.74 |down |[1.28 |up TPCN1 | D00
1.98 |down |2.75 |down |1.24 |down 1.39 |down |1.60 |up 222 | up TPK1 EIM—OZZM
512 |down |4.72 |down |1.99 |down |1.08 |up 258 | up 237 | up TREML2 ';'M—OZ“SO
113 |down |3.73 [down |271 |down |331 |down |241 |down |137 |up TsGa1o | | M-02524
1.85 |down |254 |down |1.91 |down 1.37 |down |1.03 |down 1.33 |up USP47 TM—01794
172 |up  |385 |up 197 |down [224 |up [338 |down |7.59 |down |vGF | aM-00%%
2.21 | down 5.46 | down 3.60 down 2.47 down 1.63 down 1.52 up VHLL NM_00100
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2.92 | down 473 |down |2.64 |down 1.62 |down |1.11 |up 1.79 |up VPRBP l;IM_01470
1.30 | down 229 |down |2.14 |down 1.75 |down |1.64 |down 1.07 |up WDR19 SIM—OZSIB
1.41 |up 1.82 |up 2.04 |up 1.29 |up 1.44 |up 1.12 |up WIBG EM—03234
2.13 |up 121 |down |1.29 |down 258 |down |2.75 |down 1.06 | down XIAP ?M—OOHG
XLOC_O0
1.08 | up 141 |down |245 |down 152 |down |2.64 |down 1.73 | down 00647 CR617576
2.05 | down 244 |down |1.02 |down 119 |down |[2.01 |up 238 |up éll‘%%—o
XLOC_O0
1.49 |up 235 |up 159 |up 1.58 |up 1.07 |up 1.48 | down 01364
XLOC_O0
1.68 | up 273 |up 2.62 |up 1.62 |up 156 |up 1.04 | down 01856
XLOC_O0
1.39 |up 142 |up 210 |up 1.02 up 150 |up 148 |up 02249
XLOC_O0
1.83 |up 2.03 |up 401 |up 1.11 up 219 |up 198 |up 02323
2.88 | up 430 |up 350 |up 1.49 up 1.22 |up 1.23 | down g%é)e%_o
XLOC_ 0
153 |up 2.65 |up 210 |up 1.73 |up 1.37 |up 1.26 | down 03354
1.22 |up 2.07 |up 257 |up 1.69 up 211 |up 1.25 |up §§504%—0 AL833514
XLOC_ 0
152 |up 192 |up 247 |up 1.26 | up 1.63 |up 1.29 |up 03825
1.92 |up 1.87 |down |2.19 |down 3.60 |down |4.21 |down 1.17 | down )0(11‘2?2%—0
1.68 | up 1.23 | up 262 | up 137 |down |1.56 |up 213 | up o | DB030232
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XLOC_0

4.64 | down 3.72 |down |2.22 |down 125 |up 209 |up 1.67 |up 04456
XLOC_O0
1.39 |up 1.47 |up 2.05 |up 1.06 |up 148 |up 1.39 |up 04576
XLOC_O0
1.46 |up 245 |up 2.48 | up 1.67 |up 1.70 |up 1.01 |up 05056
2.37 | up 1.04 |down |1.45 |down 246 |down |3.43 |down 1.40 | down g(é‘:%i—o
2.31 | down 1.12 |down |2.27 |down 2.06 |up 1.02 |up 2.02 | down >O<E|3_501(z:1_o
1.37 |up 1.63 |up 240 |up 1.19 up 1.75 |up 148 |up g(é‘%%—o BC035191
XLOC_O0
2.04 |up 1.60 |up 3.09 |up 1.28 |down |151 |up 194 |up 05859
1.27 | up 2.38 |down |2.35 |down 3.02 |down |2.98 |down 1.01 |up )O(é‘%(i—o
211 |up 250 |down | 1.50 | down 5.29 |down |3.17 | down 1.67 |up )O(;éloeg_o
XLOC_ 0
1.48 |up 1.88 |up 205 |up 1.27 up 1.39 |(up 1.09 |up 07600
XLOC_ 0
1.43 | down 1.04 |up 151 |up 1.49 up 216 |up 145 |up 07607
XLOC_ 0
150 |up 2.77 |up 229 |up 1.84 |up 152 |up 1.21 | down 07867
1.44 |up 341 |up 210 |up 236 |up 146 |up 1.62 | down g(;‘gog—o
XLOC_ 0
1.36 | up 213 |up 153 |up 156 |up 1.12 |up 1.39 | down 08061
1.23 | up 232 |up 148 |up 189 |up 1.20 |up 1.57 | down 6(;3_301%_0
4.49 | up 8.77 | up 7.65 |up 1.95 |up 1.70 |up 1.15 | down 6(55053—0
1.39 |up 154 |up 2.04 |up 1.11 up 1.47 |up 1.32 |up XLOC O
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96¢

09040

1.30

up

2.37

up

1.46

up

1.82

up

1.12

up

1.63

down

XLOC_0
10255

1.55

up

2.69

up

1.74

up

1.73

up

1.12

up

1.55

down

XLOC_0
11014

3.21

down

3.93

down

6.80

down

1.22

down

2.12

down

1.73

down

XLOC_0
11047

BX648502

1.93

up

1.62

up

2.95

up

1.19

down

1.53

up

1.82

up

XLOC_0
11107

1.58

up

2.05

up

2.47

up

1.30

up

1.57

up

1.20

up

XLOC_0
12304

1.55

up

2.01

up

1.99

up

1.29

up

1.28

up

1.01

down

XLOC_0
13562

1.35

down

2.23

up

2.64

up

3.01

up

3.56

up

1.18

up

XLOC_0
13737

AK090932

1.34

up

2.17

up

2.93

up

1.62

up

2.18

up

1.35

up

XLOC_0
14172

1.27

up

1.85

up

2.01

up

1.46

up

1.58

up

1.09

up

XLOC_0
14364

AI525606

5.60

up

141

up

2.28

up

3.97

down

2.46

down

1.61

up

XLOC_0
14508

XR_11094
0

191

up

2.20

up

1.89

down

1.15

up

3.60

down

4.14

down

XLOC_|
2 00101
1

BC030750

1.08

down

1.89

up

1.59

up

2.05

up

1.73

up

1.18

down

XLOC_|
2 00235
5

2.71

up

1.36

up

1.48

up

2.00

down

1.83

down

1.09

up

XLOC _|
2 00587
1

1.65

up

2.29

up

2.38

up

1.38

up

1.44

up

1.04

up

XLOC |
2 00588
0
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L6¢

1.57

up

1.40

up

2.49

up

1.12

down

1.58

up

1.78

up

XLOC |
2 00780
2

BC014149

1.40

down

1.22

up

2.20

down

1.70

up

1.57

down

2.67

down

XLOC _|
2 00792
8

1.09

down

1.72

down

3.39

down

1.58

down

3.11

down

1.97

down

XLOC _|
2 00820
3

1.23

down

1.14

up

1.84

down

141

up

1.49

down

2.10

down

XLOC _|
200820
3

1.39

down

1.32

down

2.48

down

1.06

up

1.78

down

1.88

down

XLOC |
200820
3

BX647931

1.04

down

1.95

down

2.81

down

1.87

down

2.68

down

1.44

down

XLOC _|
2 00828
8

CD557693

1.04

up

2.26

up

2.02

down

2.17

up

2.11

down

4.57

down

XLOC _|
2 00891
0

BC039367

1.72

up

1.92

up

2.54

up

1.11

up

1.47

up

1.33

up

XLOC _|
200891
0

BC039367

1.00

down

1.67

down

2.85

down

1.66

down

2.84

down

1.71

down

XLOC_|
2 00933
2

1.14

down

11.30

down

10.46

down

9.92

down

9.18

down

1.08

up

XLOC _|
2 00933
2

AK096564

1.56

down

4.83

down

2.88

down

3.10

down

1.85

down

1.68

up

XLOC_|
200990
5
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86¢

XLOC |

152 |up 1.68 |up 235 |up 1.11 up 155 |up 140 |up 2 01023

?(LOC_I
2.36 | up 3.16 | up 3.00 |up 1.34 |up 1.27 |up 1.06 | down 2 01190 | DA338254

)1(LOC_I
1.76 |up 231 |up 218 |up 1.31 up 1.24 |up 1.06 | down 2 01482

)1(LOC_I
1.51 |up 3.27 |up 1.72 | up 217 |up 1.14 | up 1.90 |down |2 01544

1
157 |down | 153 |up 117 |down [239 |up 134 | up 179 |down | ywHag | M-20670
1.49 | up 114 |up  |150 |down |131 |down |224 |down |171 |down |ZBED1 | )= ott
4.44 | down 1.22 | down 1.95 down 3.64 up 2.27 up 1.60 down ZBED2 gIM—02450
145 |down |115 |up  |196 |down |167 |up [136 |down |226 |down |zBED4 | JM-O1483
1.13 |up 3.06 |up 1.61 |up 271 |up 142 |up 1.90 |down gODHHC 'IIM—15325
166 |down |109 |up  |260 |down |1.80 |up  [156 |down |282 |down |zNF2sa | DMO01O
1.80 |down |1.23 |up 1.52 | down 221 |up 1.18 |up 1.87 | down iNFZ% SIM—OZOGS
1.01 | down 1.81 |down |2.15 |down 1.79 |down |2.12 |down 1.19 | down ZNF514 gM—03278
112 | up 2.06 | up 127 |up 1.85 | up 113 | up 163 |down | ZNFs62 | pN-00HS
2.00 |down |1.77 |down |3.26 |down 1.13 |up 1.62 | down 1.84 | down ZNF778 ?%—700120
2.47 | down 3.23 |down |5.16 | down 1.31 |down |2.09 |down 1.59 | down ZNF827 | NM_17883
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66¢

5

1.77 | down 1.64 |up 1.30 | down 291 |up 1.37 |up 2.13 | down CU691765
1.89 | up 6.63 |up 2.14 | up 3.51 |up 1.13 |up 3.10 | down DR007930
1.63 | up 1.83 |up 2.65 |up 1.12 |up 1.62 |up 1.45 |up DA734158
293 | up 277 |down |1.06 |up 8.11 |down |2.76 | down 294 |up BC025320
1.06 | down 1.69 |up 194 |up 1.78 | up 2.04 |up 1.15 |up BC071639
1.55 | down 1.12 |down |2.65 |down 1.39 |up 1.71 | down 2.37 | down Z(R_10990
2.14 | up 1.38 |down |1.08 |up 294 |down |1.98 |down 1.49 |up BC044655
1.34 | down 6.93 |down |2.18 | down 5.17 |down | 1.63 | down 3.17 |up X58740

1.51 | down 1.04 |up 1.37 |up 1.58 |up 207 |up 1.31 |up AF239727
1.38 | down 3.73 |down |1.02 |up 270 |[down |1.41 |up 3.81 |up CR625008
212 |up 295 |up 296 |up 1.39 up 140 |up 1.00 |up ())(|6\/£I;§00113
217 |up 1.10 |down |1.41 |down 2.39 |down |3.06 |down 1.28 | down AK130638
155 |up 212 |up 264 |up 1.37 up 171 |up 1.24 |up )1<3|:g§00172
1.87 | down 563 |down |1.06 |up 3.01 |down |197 |up 594 |up AK128421
1.62 |up 2.29 |up 2.79 | up 1.42 up 1.72 |up 1.22 |up BC131768
1.32 |up 2.27 |up 1.86 |up 1.73 | up 141 |up 1.22 | down BC032956
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APPENDIX D-DEG AA HPV-INACTIVE VS HPV -NEGATIVE

Table D.1: AA — HPV-Inactive vs HPV-Negative TumersIW 0.02 FC 2

FC (abs) Direction of change Gene symbol Genbank egssion
2.01 up ABCC6 NM_001079528
2.44 down ABHD13 NM_032859
4.96 down ABLIM2 NM_032432
3.98 down ABLIM2 NM_001130083
2.96 down ABLIM2 NM_001130088
2.51 down AGER NM_001206966
2.63 up ALDH1L2 NM_001034173
3.46 down ALS2 NM_020919
2.87 down ANKRD33B NM_001164440
2.22 up ARHGAP44 NM_014859
2.12 down ATP2B4 NM_001684
2.02 down ATP2B4 NM_001001396
9.97 up ATP8B3 NM_138813
4.20 up BCHE NM_000055
4.10 down BCL2A1 NM_004049
2.15 down BCL2A1 NM_004049
2.22 down BLCAP NM_006698
2.01 down BNIP2 AK125533
2.17 up BRD3 NM_007371
4.33 up C11orf53 NM_198498
2.84 up C150rf59 NM_001039614
2.33 up C170rf82 NM_203425
2.39 down C200rf106 NM_001012971
5.73 down C200rf26 NM_015585
2.00 up C2o0rf70 NM_001105519
2.31 down C5orf44 NR_003545
2.48 down C90rf123 NM_033428
2.16 down CATSPER2 NM_172095
2.71 down CDC42 NM_044472
2.01 down CEP76 NM_024899
2.27 down CGRRF1 NM_006568
4.90 down CLEC4A NM_016184
2.45 up COPZ2 NM_016429
2.32 up CRIP1 AB527908
2.02 down CRTAP NM_006371
2.09 down CTRL NM_001907
4.35 up CXCL12 NM_001033886
300
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2.07 down DCAF13 NM_015420
5.22 down EMR3 NM_032571
2.02 up EN2 NM_001427
2.10 up ERBB3 NM_001982
2.54 up ERBB3 NM_001005915
2.03 down ERCCS8 NM_000082
3.00 up ERVMER34-1 NM_ 024534
2.80 up ERVMER34-1 NM_ 024534
3.47 down FADS3 NM_ 021727
2.19 up FAM127C NM_001078173
6.47 down FAMG65B NM_015864
2.57 down FAR1 NM_032228
2.65 down FLJ35024 NR_ 015375
4.27 down FLJ43663 NR_015431
3.29 down FLVCR2 NM_ 017791
8.21 down FPR2 NM_ 001462
2.07 down GEMIN2 NM_003616
2.04 down GFM2 NM_170681
3.73 down GJA3 NM_021954
3.19 up GPR143 NM_000273
2.38 down GTF2H2D NM_001042490
2.18 up GYLTL1B NM_152312
3.42 up HEY1 NM_001040708
11.02 up HORMAD1 NM_032132
9.83 up HORMAD1 NM_032132
7.71 up HOXA4 NM_002141
2.18 up HOXAS NM_019102
2.32 up HOXAG NM_024014
3.84 up HOXAG NM_024014
4.88 up HOXC6 NM_153693
2.06 down HSPAS8 NM_ 153201
6.03 down IL6 NM_000600
3.02 down IL6ST NM_002184
2.03 down INTS4 NM_033547
4.21 down KBTBDS8 NM_032505
2.32 down KCNE1L NM_ 012282
2.21 down KIAA0040 NM_001162893
2.07 down KIAA0319L AB058740
2.39 down KLHL12 NM_021633
2.93 down KMO NM_003679
2.69 up KRTAP1-3 NM_030966
2.43 up KRTAP2-4 NM_033184
2.56 up LEPREL2 NM_014262
3.42 up LEPREL4 NM_006455
3.05 down LIMS3L NM_001205288
2.26 up LINCO0087 NR_024493
2.09 up LINCO0087 NR_024493
2.01 up LOC100130547 XR_113275
301
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2.78 down LOC100505681 NR_038452
8.99 down LOC100506328 AKO055877
7.08 down LOC100506328 AKO055877
6.29 down LOC100506328 AKO055877
2.71 up LOC100506433 NR_039996
5.88 up LOC100506783 NR_038435
2.93 down LOC100506860 XR_108813
2.40 down LOC100652952 XR_ 132749
2.95 down LOC100653245 XM_003403831
2.83 up LOC283861 AK098143
2.20 up LOC285577 NR_ 033898
3.92 down LOC339290 NR 015389
2.17 up LOC400238 NR_033986
4.24 down LOC440900 NR 034128
2.73 up LOC497257 BC030211
2.98 down LOC646329 NR 034120
2.37 down LYRMY NM_181705
4.10 up MAGI2 NM_012301
2.38 up MAST1 NM_014975
14.00 up MATNS3 NM_002381
3.21 up MDK NM_001012334
2.71 up MECOM NM_005241
2.75 up MECOM NM_001164000
3.67 up MECOM NM_004991
2.19 down MED23 NM_015979
2.02 down MIPEP NM_005932
2.20 up MIR100HG NR_024430
2.64 down MNS1 NM_018365
2.46 down MTHFD2L NM_001144978
2.15 down NEK4 NM_003157
3.52 up OSR2 NM_053001
6.90 down OTOP3 NM_178233
2.90 up OXT NM_000915
2.93 down P2RX5 NM_175080
2.67 down PAG1 NM_ 018440
3.08 down PITPNC1 NM_ 181671
2.32 up PLD1 NM_002662
2.28 down PNMA1 NM_006029
2.45 down PRDX3 NM_006793
2.01 down PTGR2 NM_152444
5.20 up PTH2R NM_005048
2.08 down QRSL1 NM_018292
2.64 down RAD17 NM_002873
2.41 up RADIL NM_018059
2.06 down RASGRP2 NM_153819
2.36 down RASGRP2 NM_153819
2.47 down RB1 NM_000321
2.43 down RBBP4 NM_005610
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2.19 down REM?2 NM 173527
2.37 up RHPN2 NM 033103
3.11 down RNF125 NM 017831
2.47 down RNF6 NM 005977
2.31 down RPAL NM_002945
2.51 down RRP15 NM_016052
4.53 down SAMSN1 NM 022136
2.16 down SDC4 NM_002999
2.09 down SEC61A2 NM 018144
4.74 down SHC3 NM 016848
3.22 up SHOX2 NM_003030
2.05 up SIGLEC15 NM 213602
2.12 down SLA2 NM 032214
2.54 up SLC26A10 NM 133489
8.14 down SLC27A2 NM_003645
9.18 up SP9
2.33 up SPHK1 NM_182965
2.18 up SRPX2 NM 014467
3.52 up SSC5D NM 001144950
5.55 up SYN2 NM 003178
2.11 down TAF9 NM 001015891
3.36 up TCF7L2 NM 030756
4.11 up TETL NM_030625
2.22 up TMEM145 NM 173633
2.90 up TMEM63C NM 020431
2.77 up TNXB NM 019105
2.86 down TPM3 NM 001043352
4.79 down TREML2 NM 024807
3.00 down TRIB2 NM 021643
2.08 down TRIM23 NM_001656
4.55 down UNC5CL NM 173561
2.95 down VPRBP NM 014703
2.17 up VWAS5B1 AK057346
2.61 up WWOX NM_130844
5.44 down XLOC 001595
2.90 up XLOC 002968
4.34 down XLOC 004456
2.54 up XLOC_010570 BX091314
2.81 up XLOC 012170 XR 109456
3.05 up XLOC 014246
2.14 down XLOC 014388 XR 109724
5.04 up XLOC 014508 XR_ 110940
2.65 up XLOC 12005871
2.37 up XLOC 12011901 DA338254
2.25 up XLOC 12015034
2.06 down XPO4 NM 022459
3.09 down XPO6 NM 015171
4.60 down ZBED?2 NM_024508
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| 2.67 | up | ZNF423 | NM_015069 |

| 2.53 | up | ZNF771 | NM_016643 |

| 2.02 | down | ZNF778 | NM_001201407 |

| 4.76 | up | | XM_002342405 |

| 2.17 | up | | AK130638 |

| 4.08 | up | | XM_002342405 |
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Table E.1: EA — HPV-Inactive vs HPV-Negative TumeMW p0.02 FC 2

APPENDIX E - DEG EA HPV-INACTIVE VS HPV -NEGATIVE

FC (abs) Regulation GeneSymbol GenbankAccession
2.91 up ACSL5 NM_203380
2.32 up ADCY4 NM_139247
7.21 up ADIPOQ NM_004797
2.46 down AGPAT4 NM_020133
3.84 up AIRE NM_000658
473 up AMICA1 NM_153206
2.67 up ANKDD1A NM_182703
2.60 down ANKRD13B NM_152345
5.54 up AOX1 NM_001159
5.24 up AOX1 NM_001159
5.50 down AP1M2 NM_005498
2.08 down AP1S1 NM_001283
3.06 up APBBL1IP NM_019043
3.96 up APBBL1IP NM_019043
3.39 down APLN NM_017413
2.74 up APOL3 NM_145641
2.05 up AQP1 NM_198098
3.64 up ARHGAP15 NM_018460
247 down ARHGAP39 NM_025251
229 down ARHGAP5 NM_001030055
2.04 down ARHGAPS NM_001030055
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3.02

up ARHGAP9 NM_032496
3.16 down ARTN NM_057090
2.74 down ARVCF NM_001670
6.48 up ASPA NM_000049
2.00 down ATN1 NM_001007026
2.82 up ATOHS NM_032827
2.35 up ATP2A3 NM_174958
2.39 down ATP2B4 NM_001001396
2.00 down B4GALT2 NM_003780
5.80 down BAIAP2L1 NM_018842
8.79 up BANK1 NM_017935
2.09 up BDH2 NM_020139
5.15 up BMX NM_001721
2.08 down BOP1 NM_015201
2.05 down BTBD7 NM_001002860
5.60 up C100rf105 NM_001164375
2.73 up C100rf128 NM_001010863
2.17 up Cllorf2l NM_001142946
3.62 down Cllorf4l NM_012194
3.60 down C120rf70 NM_001145010
2.80 down C14orf128 NR_027263
3.00 down Cl4orf128 NR_027263
2.90 up C140rf182 AK090420
453 up C160rf54 NM_175900
2.59 up C170rf67 NM_001085430
2.04 down C18orf45 NM_032933
3.39 down Clorf74 NM_152485
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2.49

up C200rf160 NM_080625
3.15 down Cdorfa7 NM_001114357
5.14 up C5orf20 NM_130848
2.28 down C60rf228 NM_001135575
7.13 up Cc7 NM_000587
311 up C8orf68 BC038783
2.53 down C90rf30-TMEFF1 NM_001198812
15.19 down CA9 NM_001216
430 down CAPSL NM_144647
2.87 up CARDS NM_014959
2.29 up CARD9 NM_052813
4.39 up CBFA2T3 NM_005187
2.56 up CBX7 NM_175709
3.25 down CCDC147 NM_001008723
2.22 down CCDC19 NM_012337
2.30 down CCDC40 NM_001243342
3.21 up CCDC69 NM_015621
10.90 up CCL14 NM_032963
3.93 up CCR2 NM_001123041
2.41 up CD163L1 NM_174941
4.08 up CD1B NM_001764
5.63 up cDic NM_001765
8.48 up CD1E NM_001042583
711 up CD36 NM_001001547
3.13 up CD3D NM_000732
2.58 up CD74 NM_001025158
7.76 up CD79B NM_001039933
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2.11

down CDC42BPA NM_003607
2.67 up CDC42SE2 NM_020240
2.88 up CEACAM21 NM_001098506
2.39 up CELF2 NM_001025077
3.38 up CFI NM_000204
5.50 up CFP NM_002621
11.39 up CHI3L2 NM_001025199
2.51 up CHSTS NM_022467
5.29 up CIDEA NM_001279
2.27 down CKAP4 NM_006825
3.95 up CLCN4 NM_001830
7.14 up CLEC10A NM_182906
7.07 up CLEC3B NM_003278
2.28 up CLEC4A NM_016184
9.37 up CLEC4G NM_198492
20.33 up CLEC4G NM_198492
5.87 up CLECL1 NM_172004
2.72 up CLIC2 NM_001289
2.39 down CLIC4 NM_013943
2.15 down CLOCK NM_004898
3.35 up CNR2 NM_001841
3.29 down COL27A1 BC007696
6.85 up COL4A4 NM_000092
2.06 up COTL1 NM_021149
5.59 up CRIL NM_175710
6.35 up CTSG NM_001911
3.62 up CX3CR1 NM_001337
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7.54

up CXCR5 NM_032966
2.36 up CYBASC3 NM_153611
2.00 up CYLD NM_015247
2.75 up CYSLTR1 NM_006639
6.06 up DARC NM_002036
3.10 up DENND1C NM_024898
11.62 down DNAH17
7.12 up DNASE1L3 NM_004944
3.18 up DNM1P46 NR_003260
2.13 up DNMT3A NM_175630
2.67 down DNMT3B NM_175850
2.29 up DOK2 NM_003974
2.90 up DPP4 NM_001935
2.56 up EGR1 NM_001964
2.13 down EIF2C2 NM_012154
3.05 up ELANE NM_001972
3.61 down EN1 NM_001426
3.55 down ENKUR NM_145010
3.64 up ENPP3 NM_005021
2.52 down ENTPD7 NM_020354
2.67 down EPB41L5 NM_001184938
3.00 up EPHX2 NM_001979
2.26 down ERC1 NM_178040
6.07 down ESM1 NM_007036
6.67 down ETV4 NM_001079675
3.44 up EVI2B NM_006495
2.36 down EXD2 NM_018199
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2.32

down EXT1 NM_000127
2.22 up FAIM2 NM_012306
3.30 up FAIM3 NM_005449
3.47 up FAM107A NM_007177
2.42 down FAM114A1 NM_138389
3.42 up FAM65B NM_015864
2.42 down FAM91A1 NM_144963
2.39 down FAM92A3 NR_003612
2.67 down FBN2 NM_001999
4.61 up FCERIA NM_002001
3.23 up FCGR2B NM_004001
3.93 up FCN1 NM_002003
3.35 up FCN1 NM_002003
8.57 up FCRL3 AK301257

6.33 up FCRLA NM_032738
2.36 up FGD2 NM_173558
3.22 up FGD3 NM_033086
3.73 up FGL2 NM_006682
2.64 up FLI1 NM_002017
2.25 up FLJ33630 NR_015360
4.51 down FOXD1 NM_004472
2.16 up FRMD3 NM_174938
2.25 up FSCN3 NM_020369
2.20 down FSD1L NM_031919
3.94 up GAPT NM_152687
2.51 up GCA NM_012198
2.75 up GCFC1-AS1 NR_038879
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10.56

up GDF10 NM_004962
3.58 up GFRA2 NM_001495
4.14 up GGTALP NR_003191
4.89 up GHRL NM_016362
3.67 up GIMAP2 NM_015660
2.61 up GJA4 NM_002060
2.53 up GLRX NM_002064
2.57 down GLT25D1 NM_024656
3.22 up GMFG NM_004877
3.16 up GNA14 NM_004297
3.34 down GNG4 NM_001098722
2.21 up GPR132 NM_013345
2.12 down GPR135 NM_022571
2.94 down GPR161 NM_153832
2.01 down GPR172A NM_024531
2.27 up GPR34 NM_001097579
3.08 down GPRIN1 NM_052899
4.88 down GRHL2 NM_024915
6.99 down GRIN2D NM_000836
2.53 up GYPC NM_002101
2.07 down H2AFY2 NM_018649
2.54 up H3F3B NM_005324
3.00 up HDC NM_002112
2.06 up HERC2 NM_004667
3.34 up HHEX NM_002729
3.12 down HILS1 NR_024193
2.79 up HLA-DMA NM_006120
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2.63

up HLA-DMA NM_006120
331 up HLA-DOA NM_002119
3.37 up HLA-DPB1 NM_002121
2.78 up HLA-DPB1 NM_002121
2.87 up HLA-DPB1 NM_002121
3.37 up HLA-DPB2 NR_001435
3.30 up HLA-DRB4 NM_021983
2.66 up HLA-DRB5 NM_002125
2.12 up HMGCLL1 NM_019036
3.11 up HMHA1 NM_012292
2.84 down HOMER3 NM_004838
2.70 down HOMERS3 NM_001145722
2.71 up ICAM3 NM_002162
2.45 up ID2 NM_002166
2.64 down IFT81 NM_031473
3.41 up IGFN1 NM_001164586
3.84 up IL16 NM_004513
2.42 up IL2RB NM_000878
3.30 up INMT NM_001199219
3.50 up INPP5D NM_001017915
2.44 down IQCD NM_138451
9.13 down IRF6 NM_006147
2.15 down IRGQ NM_001007561
2.56 up ITIHL NM_002215
4.39 up ITM2A NM_004867
3.21 up JAK3 NM_000215
2.14 up KANK3 NM_198471
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2.56

up KAT2B NM_003884
3.29 up KCNA3 NM_002232
2.30 up KCNH2 NM_000238
2.59 down KCNQ10T1 NR_002728
2.21 down KDM5B NM_006618
2.17 up KIAAO748 NM_001098815
2.32 down KIAA1217 NM_001098500
2.28 up KIAA1370 NM_019600
4.50 down KIAA1549 NM_001164665
2.95 down KIAA1671 NM_001145206
2.40 down KIF13A NM_022113
3.01 down KIF26B NM_018012
2.06 down KIF3C NM_002254
2.36 down KIF4A NM_012310
4.00 up KLE2 NM_016270
4.96 up KLRB1 NM_002258
2.40 up KLRC4 NM_013431
2.92 up LAT2 NM_032464
S.74 up LDLRAD?2 NM_001013693
2.63 down LINC00174 NR_026873
3.58 up LINC00426 NR_024464
2.64 up LIPE NM_005357
2.94 down LMO7 AK092052
3.46 up LOC100128420 NR_038461
4.82 down LOC100128881 NR_036480
2.09 down LOC100130009 XM_001718914
6.86 up LOC100288273 XR_110262
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5.56

down LOC100505882 XR_110336
5.47 down LOC100505912 NR_037877
3.75 up LOC100505921 XR_108739
2.79 up LOC100505976 XR_110096
4.37 up LOC100506304 XR_108932
2.01 up LOC100506651 XR_110002
4.13 up LOC100506779 NR_038410
2.81 up LOC100506882 XR_109418
18.58 down LOC100507033 XR_110380
4.89 up LOC100507492 XR_109121
9.14 up LOC100507616 XR_110328
3.84 up LOC100508196 XR_111691
3.83 up LOC100508196 XR_111691
4.08 up LOC100508196 XR_111691
2.37 up LOC100652740 XM_003403462
311 up LOC100652951 XR_132888
2.61 up LOC145820 NR_027132
2.73 alewin LOC254128 NR_037857
6.10 up LOC283663 NR_024433
221 down LOC286109 AK092172
3.46 up LOC389834 NR_027420
4.19 up LOC400456 NR_034095
2.18 up LOC400499 XM_003118689
2.63 up LOC440149 AK057085
3.77 up LOC572558 NR_015423
2.65 up LOC643733 NR_034079
3.17 up LOC643733 NR_034079
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3.72

up LOC729468 BU567215
4.96 down LPAR3 NM_012152
2.61 up LRRC33 NM_198565
3.33 up LRRC70 NM_181506
6.98 down LRRCSE NM_025061
3.52 up LRRK2 AK127729
3.17 up LRRK2 NM_198578
2.74 up LTA NM_000595
2.26 down LTBR NM_002342
2.53 up LYSMD2 NM_153374
10.56 up LYVEL NM_006691
2.03 up MALAT1 NR_002819
3.03 up MAN1C1 NM_020379
3.08 up MAN1C1 NM_020379
2.03 up MAP3K8 AB209539
2.85 down MAP3K9 NM_033141
3.09 down MAP7 NM_003980
3.31 down MARVELD3 NM_001017967
7.74 up MEOX2 NM_005924
3.49 up METTL7A NM_014033
549 down MEX3A NM_001093725
3.11 up MFNG NM_002405
245 up MGC39372 NR_033851
2.04 down MIB2 NM_080875
3.11 down MIPOL1 NM_138731
3.08 down MIPOL1 NM_001195296
16.75 up MMRN1 NM_007351
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2.55

down MOV10L1 NM_018995
2.01 e MSRA NM_012331
3.01 down MTMR11 NM_181873
2.08 up MYCBP2 NM_015057
2.31 down MYO19 NM_001033580
2.29 up MYO1F NM_012335
4.42 up MYRIP NM_015460
3.29 up NAPSA NM_004851
4.12 up NCR3 NM_001145467
4.13 down NLGN4Y NM_014893
4.15 up NLRC3 NM_178844
2.06 up NLRP3 NM_001079821
2.63 up NOSTRIN NM_052946
2.12 up NR2F2 NM_021005
5.12 up NR3C2 NM_000901
2.25 down NRP2 NM_201264
2.28 down NRP2 NM_201264
2.71 down NRP2 NM_201266
271 down NT5DC3 NM_001031701
2.21 up NTN3 NM_006181
3.40 down ODF3L1 NM_175881
2.89 down oDZz3 NM_001080477
2.10 down OTUD7B NM_020205
2.58 down OXTR NM_000916
4.08 up P2RY10 NM_014499
6.89 up P2RY12 NM_022788
3.97 up P2RY13 NM_176894
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4.53

up P2RY14 NM_014879
2.98 up PATL2 NM_001145112
2.20 down PAWR NM_002583
3.13 down PCDHGB1 NM_032095
2.09 up PCM1 NM_006197
2.82 up PDE1A NM_001003683
2.15 up PECAM1 NM_000442
6.06 up PGMS5 NM_021965
28.33 up PI16 NM_153370
512 up PLAIA NM_015900
3.64 up PLD4 NM_138790
2.32 down PLEC NM_201380
2.47 down PLEKHAS5 NM_019012
2.40 down PLEKHG3 NM_015549
2.41 down PLEKHG3 NM_015549
2.03 down PLEKHG4B NM_052909
2.98 down POLE NM_006231
2.14 down POLR1A NM_015425
2.01 down POMT?2 NM_013382
4.20 down PPAP2C NM_177543
2.24 down PPFIBP1 NM_177444
2.14 down PPP1R14B NM_138689
2.06 up PPP1R16B NM_015568
3.20 down PPP1R1C NM_001080545
2.31 up PRG2 NM_002728
3.23 up PRKAR2B NM_002736
2.85 up PRKAR2B NM_002736
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5.14 up PRKCB NM_002738
6.60 up PTGDS NM_000954
5.10 up PTGFR NM_001039585
3.15 down PTK7 NM_002821
353 down PTPRF BC048416
3.82 up PTPRN2 NM_002847
3.90 up PYHIN1 NM_198930
3.27 up Q6TXI9
2.42 up RAB33A NM_004794
4.24 up RAB37 NM_175738
2.21 up RAI2 NM_021785
2.36 up RAMP3 NM_005856
3.63 up RASAL3 NM_022904
2.49 up RASGRP1 NM_005739
3.76 up RASGRP2 NM_153819
3.67 up RASGRP2 NM_153819
5.31 up RASGRP2 NM_153819
353 up RASSF2 NM_014737
2.10 down RCC2 NM_018715
2.84 down RGNEF NM_001177693
8.77 up RGS13 NM_002927
3.29 up RINL NM_001195833
2.55 up RLTPR NM_001013838
3.29 up RNF125 NM_017831
3.18 down RNF217 NM_152553
2.21 down RNF7 NR_037702
3.10 up RNU4ATAC DW419002
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2.43

down RPL28 NM_001136136
2.09 up RPP30 NM_001104546
439.85 down RPS4Y2 NM_001039567
3.62 down RTKN NM_033046
3.28 down S100A11 NM_005620
2.92 up S1PR1 NM_001400
3.80 up S1PR4 NM_003775
2.09 down SAMD1 NM_138352
3.38 up SCARNA16 NR_003013
3.17 up SCARNA16 NR_003013
3.25 up SCARNA9 NR_002569
450 up SCML4 NM_198081
2.63 down SCN8A NM_014191
2.94 down SDK2 NM_001144952
4.29 up SELP NM_003005
5.81 up SELP NM_003005
2.54 up SEMA4D NM_001142287
2.05 up SEPTS NM_001098811
2.67 up SERP2 NM_001010897
2.50 up SH2D3C NM_170600
2.68 up SHE NM_001010846
2.67 up SIDT1 NM_017699
2.59 down SLC39A4 NM_017767
2.26 up SMAD9 NM_005905
2.29 down SMYD3 NM_022743
4.33 up SNORA12 NR_002954
4.17 up SNORA12 AA378382
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2.80

up SNORD71 NR_003059
3.06 up SNX20 NM_182854
8.33 up SNX22 NM_024798
2.83 down SOX4 NM_003107
3.28 down SPAG1 NM_003114
2.33 up SPARCL1 NM_004684
2.53 up SPI1 NM_001080547
7.66 up SPIB NM_003121
225 down SPIRE1 NM_001128626
3.49 up SPNS3 NM_182538
2.12 down SRGAP1 NM_020762
2.01 down STIP1 NM_006819
2.55 down STX1A NM_004603
2.08 down SUPT3H NM_003599
3.00 up SUSD3 NM_145006
2.24 up SVEP1 NM_153366
4.76 up SVEP1 BC030816
3.04 up TAGAP NM_054114
4.97 up TBC1D10C NM_198517
2.63 down TBX3 NM_016569
3.18 down TBX3 NM_016569
2.82 down TCTN2 NM_024809
7.89 up TDRD12 NM_001110822
3.01 up TESC NM_017899
2.52 up TGFBR2 NM_001024847
5.25 up TIFAB NM_001099221
12.81 up TLR10 NM_030956
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3.65

up TMBIM4 NM_016056
4.16 up TMEM100 NM_018286
2.59 up TMEM170B NM_001100829
4.68 down TMEM190 NM_139172
3.34 up TMIE NM_147196
3.35 up TNFAIP8L2 NM_024575
4.69 down TNFRSF19 NM_018647
2.56 up TNFSF14 NM_003807
5.12 up TNXB NM_019105
7.27 up TNXB NM_032470
2.77 down TONSL NM_013432
2.19 up TPK1 NM_022445
2.01 down TPM4 NM_003290
2.09 down TPM4 NM_003290
2.54 down TRIP13 NM_001166260
3.20 up TSPAN33 NM_178562
2.01 down TTLL5 NM_015072
4.06 down TUBAL3 NM_024803
17.62 down TXLNG2P NR_045129
2.71 up TXNIP NM_006472
2.20 down UBE2H NM_003344
2.22 up UNC13D NM_199242
7.49 down VGF NM_003378
2.19 down VKORC1 AK125618
2.13 up WDFY4 NM_020945
3.83 up WDFY4 NM_020945
2.19 down WDYHV1 NM_018024
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2.53

down XLOC_000282
4.96 down XLOC_000778
2.82 up XLOC_001035
2.40 up XLOC_001266
4.36 up XLOC_001286
2.19 up XLOC_002221
5.74 up XLOC_002749
4.91 up XLOC_003738 BC040914
2.11 up XLOC_004263 DB030232
2.02 down XLOC_005514
3.77 down XLOC_007531
2.12 up XLOC_007775 XR_108974
435 down XLOC_[2_001011 BC030750
3.30 up XLOC_|2_002761
4.22 up XLOC_|2_004840 BG107090
2.70 down XLOC_[2_007928
2.09 down XLOC_|2_008203
4.87 down XLOC_I2_008910 BC039367
2.03 down XLOC_|2_010139
2.83 up XLOC_I2_010636
2.60 up XLOC_|2_010636
2.56 up XLOC_I2_012847
2.65 up XLOC_|2_012847
2.04 up XLOC_I2_013267
6.83 down XLOC_[2_013530 BG192435
2.14 down XLOC_I2_013873
2.27 R ZBED4 NM_014838
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2.16

down ZBTBSA NM_001040441
2.35 down ZDHHC9 NM_016032
2.28 up ZFYVE28 NM_020972
2.02 up ZNF117 NM_015852
2.84 down ZNF284 NM_001037813
2.49 down ZNF618 NM_133374
2.27 down ZNF623 NM_001082480
3.42 down ZNF695 NM_001204221
2.23 down XM_003118909
8.11 I BX161420
3.77 " AY312959
2.56 down XR_109904
2.21 down CU677870
2.36 down XR_109904
3.26 Iz X58740
2.05 down DM107643
2.16 down XR_132519
4.04 T CR625008
2.44 " M21784
4.30 " BC038366
2.84 " AV659465
3.24 e AB209470
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APPENDIX F - DEG AA HPV-NEGATIVE VS EA HPV -NEGATIVE

Table F.1: AA HPV-Negative vs EA HPV-Negative tum@0.02, FC 2

FC (abs) | Direction of change Gene Symbol Genbank Aession
2.52 down AADAT NM 016228
2.87 down ABCC6 NM_001079528
4.09 down ADAM12 NM_021641
2.25 down ADC NM_052998
3.75 down ADRA2C NM_000683
2.46 up AIF1L NM 001185096
3.59 up ALDH7A1 NM_001182
2.95 up ALDH7A1 NM_001182
2.80 down ANKK1 NM_178510
2.13 down ARHGAP1 NM_ 004308
2.37 up ATGAC NM_032852
3.23 down ATP9A NM_006045
2.48 down ATP9A NM_006045
2.60 down AVIL NM_006576
3.16 down BBS5 NM_ 152384
2.33 down BCAS3 NM_017679
2.59 up BFSP2 NM_003571
2.54 down BHLHB9 NM_030639
2.42 down C100rf114 NM_ 001010911
5.76 down Cllorf53 NM 198498
4.42 down Cllorf70 NM_001195005
3.46 down Cllorf70 NM_032930
2.43 down Cl40rf132 NR_023938
2.58 up C170rf105 NM_ 001136483
3.74 down C19orf21 NM_ 173481
2.79 up Clorf210 NM_182517
2.09 down C200rf108 NM_080821
2.13 up C210rf33
2.53 down Cdorf47 NM 001114357
2.11 up C5orf44 NR_003545
2.17 down C8orf42 NM_175075
2.96 down CCDC40 NM_001243342
2.03 down CD151 NM_004357
2.57 down CDH13 NM_ 001257
6.94 down CFHR4 NM_006684
4.15 down CHST6 NM_021615
2.34 down COL27A1 AK021957
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2.70 down COL7A1 NM_000094
2.16 up CPA5 NM_ 001127442
2.68 down CPAMDS8 NM_015692
3.00 up CRYBB2 NM_000496
2.85 up CRYBB2P1 NR_033734
6.27 down CST2 NM_001322
2.71 down CXCR7 NM_020311
2.37 up CYB5RL BC071735
4.18 down CYP27C1 NM_ 001001665
2.18 down DCBLD1 NM_173674
3.39 down DDX11L9 NR_034090
2.26 down DHRS3 NM_004753
5.16 down DNAH17
8.43 down DNAH5 NM_001369
6.31 up DNASE1L3 NM_004944
2.76 down DYNLRB2 NM_130897
2.18 up ECEL1P2 NR_028501
2.41 down EFCAB1 NM_ 001142857
2.61 down EFHC2 NM_ 025184
4.40 up EIF2A NM_032025
2.06 down ENC1 NM_003633
5.71 down ENKUR NM_ 145010
2.92 down EPHA3 NM_005233
2.69 down FAM114A1 NM_138389
4.00 down FAM164A NM_016010
2.79 down FAM87B XR_112085
3.14 down FAT1 NM_005245
3.02 down FBX032 NM_058229
2.06 up FCER1G
3.13 down FHOD3 NM_025135
2.19 down FLJ20021 NR_033874
4.39 down FLJ37644 XR_109424
2.73 down FLJ45671 AK127576
3.62 down FLJ45983 NR_024256
2.36 down FRG1B BC095491
4.56 up FUT7 NM_004479
2.39 down FzD1 NM_003505
3.03 down GHR NM_001242462
2.26 up GNASAS
2.20 down GOLGA6L10 NM_001164465
2.10 down GOLGAG6L10 NM_ 001164465
2.12 down GOLGAG6L9 NM_ 198181
2.07 down GOLGA6L9 NM_198181
2.42 down GPR125 NM_145290
2.33 up GPR31 NM_005299
2.35 down GPR56 NM_ 201525
6.94 down GUCY1B2 NR_003923
2.60 down HGSNAT NM_152419
2.01 down HHAT NM_018194
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2.04 up HHEX NM_002729
2.03 down HOMER3 NM_001145722
2.55 down HSPG2 NM_005529
2.35 down HTATSF1P2 BX648511
5.34 down IBSP NM_004967
2.11 down IER5L NM_203434
4.20 up IL1R2 NM_004633
2.11 down ITGAV NM_ 002210
2.07 down ITGB4 NM_ 000213
2.11 down ITGB5 NM_002213
2.25 down JAG1 NM_000214
2.04 down KDM5B NM_ 006618
3.49 down KIAA1549 NM_ 001164665
2.12 down KIF16B NM_ 001199866
2.02 down KIF16B NM_024704
3.63 down KIF26B NM_018012
4.27 down LARP6 NM_197958
2.66 down LARP6 NM_018357
2.39 down LCA5 NM 181714
2.58 down LEPR NM_001003680
5.78 down LIF NM_002309
3.49 down LIMCH1 NM_ 014988
3.45 down LINC00174 NR_026873
8.75 down LINGO2 NM_ 152570
2.11 up LOC100128164 NR_027622
2.13 down LOC100130027 XR_110587
2.07 up LOC100131581 AK092544
2.44 up LOC100132147 BC036435
2.80 down LOC100133299 XR_108564
2.08 up LOC100133612 NR_024455
2.01 down LOC100170939 NR_024054
3.75 down LOC100216001 NR_024475
3.46 down LOC100216001 NR_024475
3.45 down LOC100240735 NR_026658
2.64 down LOC100270746 NR_026776
3.15 down LOC100288748 NR_034034
3.46 up LOC100294145 NR_037177
2.69 up LOC100294145 NR_037177
10.94 down LOC100505495 NR_040109
3.04 down LOC100505634 XR_109905
3.47 down LOC100505912 NR_037877
2.58 up LOC100506302 XR_108708
2.80 up LOC100506328 XR_109927
3.30 down LOC100506451 AK090817
4.30 down LOC100506718 XR_110230
5.50 down LOC100507150 XR_108536
2.52 down LOC100507299 NR_039990
3.57 up LOC100507429 XR_110179
3.52 up LOC100507429 XR_110179
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3.69 down LOC100507460 XR_109894
3.42 down LOC100507460 XR_109894
3.36 down LOC100507474 XR_109895
4.82 down LOC100507580 XR_ 109752
2.04 down LOC100507624 XR_ 110188
2.99 up LOC100508384 XM_003119544
2.31 up LOC100652730 XR_132670
2.12 up LOC100652730 XR_132670
2.06 down LOC100652838 XR_ 132689
4.97 up LOC146880 NR_026899
4.72 up LOC219347 NR_027428
3.70 down LOC283861 AK098143
3.10 up LOC388906 NR_036498
2.25 up LOC440570 XR_ 113295
2.74 down LOC441204 NR_015364
2.01 down LOC541471 NR_015395
2.13 down LOC645954 XR_109026
8.39 down LOC729444 NR_038388
2.50 down LRP12 NM_013437
2.02 down MAGI2 NM_012301
10.38 up MAL NM_002371
3.83 down MCOLNS3 BC060765
2.96 down MECOM NM_ 004991
3.60 down MGC4294 XR_109628
2.78 down MIR143HG NR_027180
26.40 down MMP7 NM_002423
2.26 down MN1 NM_002430
2.40 up MPRIP
2.57 down MRC2 NM_006039
3.82 up MZT2A
2.08 down NDA4L AK311996
2.06 down NEAT1 AF001893
3.51 down NEK10 AKO057247
4.66 down NLGN4X NM_020742
3.82 down NLGN4Y NM_014893
2.18 up NPHS1 NM_004646
2.49 down NRP2 NM_ 201264
2.12 down NRP2 NM_201264
2.62 down NUAK1 NM_014840
6.01 up OTOP3 NM_178233
2.54 down PALLD NM_ 001166109
2.03 down PALLD NM_016081
2.05 down PBX3 NM_006195
2.23 down PDXDC2P BX647358
2.24 down PER3 NM_016831
2.20 down PGM5P2 NR_002836
4.12 down PLCB4 NM_ 182797
2.02 down PLEC NM_201380
3.50 down PMEPA1 NM_020182
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3.12 down PMEPA1 NM_ 020182
2.58 down PNMAGC NM 001170944
3.01 down PPARGCI1A NM 013261
2.54 down PPP1R1C NM_ 001080545
2.11 down PRICKLE1 NM_ 153026
2.14 down PROCA1 NM 152465
5.19 up PSPH NM 004577
2.22 down PTPRG NM_002841
2.38 down PTPRU NM 005704
2.32 down RAI14 NM 015577
2.42 down RASGEF1A NM 145313
2.13 up RASGRP2 NM_ 153819
2.00 up RAX NM_ 013435
2.27 down RBMS3 NM_ 014483
2.63 down RBPMS AK057533
2.01 down RHOBTB1 NM 001242359
2.50 up RNF112 NM_007148
2.48 down RPS23 NM_ 001025
2.07 up RSPH9 AK055407
2.03 up RXRG NR 033824
5.41 down SALL4 NM_ 020436
2.19 down SEC14L2 NM_ 033382
3.20 down SEPW1 NM 003009
2.44 down SH3PXD2A NM 014631
2.01 down SH3PXD2A NM 014631
7.50 down SHISA2 NM 001007538
2.24 up SHMT1 NM_ 004169
4.01 down SIX5 NM 175875
5.51 up SLC27A2 NM_ 003645
6.11 down SLITRK6 NM 032229
4.32 down SLITRK6 NM_032229
2.04 down SLMO1 NM_006553
2.49 down SMA4 NR 029426
2.02 up SNORD105 NR_004381
2.17 up SNORD119 NR_003684
3.31 up SNORD34 NR_000019
3.15 up SNORD45B NR_ 002748
2.12 up SNORD59B NR_003046
2.28 up SNORDG65 NR_003054
2.16 up SNORDG67 NR_003056
2.35 down SOX4 NM_003107
2.07 up SPEG
3.16 up SPINK?7 NM 032566
3.63 down SPOCK1 NM 004598
2.72 down STRAG6 NM 001142620
2.68 down TCF7L2 NM 030756
2.17 down TCP11L1 NM_ 018393
4.78 down TEKT2 NM 014466
2.14 down TJP2
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3.25 down TMCC2 NM_014858
4.15 down TMEM108 NM_023943
3.83 down TMEM190 NM_139172
2.26 down TMEM63C NM_020431
4.43 down TNFRSF12A NM_016639
3.93 down TOB2P1 NR_002936
2.43 down TPST1 NM_003596
2.59 up TREML2 NM_024807
3.73 down TTC25 NM_031421
3.62 down TTLL? NM_024686
2.39 down TTLL? NM_024686
3.43 down VGF NM_003378
2.18 up VTRNAL-1 NR_026703
3.34 down WDR86 NM_198285
2.78 down WNT3 NM_030753
2.37 down WNT5B NM_030775
2.77 down XIAP NM_001167
4.61 down XLOC_000587

3.77 down XLOC_000587 AK124056
2.66 down XLOC_000647 CR617576
2.21 up XLOC_002323

2.12 down XLOC_003515 BX110533
212 up XLOC_003546 AL833514
4.34 down XLOC_004229

2.09 up XLOC_004456

3.13 up XLOC_004643 DB301429
3.54 down XLOC_005361

2.50 up XLOC_005490

3.02 down XLOC_006721

3.20 down XLOC_007467

217 up XLOC_007607

4.23 up XLOC_009120

3.35 down XLOC_011052

2.80 down XLOC_012467

3.62 up XLOC_013737 AK090932
3.67 down XLOC_I2_001011 BC030750
5.61 up XLOC_|2_003897

2.48 up XLOC_I2_008009

2.01 down XLOC_|2_008031

3.16 down XLOC_I2_008203

2.73 down XLOC_[2_008203

2.69 down XLOC [2_008288 CD557693
9.53 down XLOC_I2_009332 AK096564
2.91 down XLOC_|2_009332

3.62 up XLOC_[2_009539

212 down XLOC [2_011204 BX104493
2.01 down XLOC [2_011204 BX104493
2.90 down XLOC _I2_012925

2.25 up XLOC [2_015878
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2.26 down ZBED1 NM_001171135
2.15 down ZNF514 NM_032788
2.10 up ZNF799 NM_001080821
3.10 down AK130638
3.02 up BX115224
2.62 up Y15200
2.30 up BU535024
2.22 up X15019
2.17 down AF264629
2.13 up DB028131
2.08 up AF239727
2.07 down XM_003118656
2.05 up BC071639
2.02 down AK025716
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APPENDIX G-DEG EA HPV-INACTIVE VS AA HPV -INACTIVE

Table G.1: EA HPV-Inactive vs AA HPV-Inactive tunsgo 0.05, FC 2

FC (abs) Direction of change Gene symbol Genbaraccession
4.59 up ABCA6 NM_ 080284
5.33 up ABCB1 NM_000927
2.37 up ABHD13 NM_032859
7.76 up ABI3BP NM_ 015429
7.85 up ABI3BP NM_ 015429
2.06 up ABP1 NM_ 001091
2.39 up ABTB1 NM_032548
2.27 up ACBD4 NM_024722
6.13 down ACBD4 NM_ 024722
2.12 down ACPT NM_033068
2.73 up ACSM3 NM_202000
4.59 up ACSM5 NM_017888
227.45 up ACTAl NM_001100
2.84 up ADAL NM_001012969
3.67 down ADAM11 NM_ 002390
2.27 up ADAM19 NM_033274
2.31 up ADAM28 NM_021777
2.50 up ADAMS8 NM_001109
2.55 up ADCY4 NM_ 139247
5.50 up ADCYAP1 NM_ 001099733
2.88 up ADHFE1 NM_144650
3.32 up ADHFE1 NM_144650
5.37 up ADORA2A NM_000675
2.95 up ADRBK?2 NM_ 005160
2.78 up AGER NM_001206966
2.43 up AGTPBP1 NM_015239
4.00 up AlF1 NM_004847
2.94 down AK4 NM_ 001005353
3.84 up AKAP2 NM_001004065
2.24 up ALS2 AK090992
3.65 up ALS2CR8 NM_024744
6.85 up AMICA1 NM_153206
11.66 up AMPD1 NM_000036
2.10 up AMZ2P1 NR_026903
12.75 up ANGPTL1 NM_004673
4.73 up ANK1 NM_000037
2.77 up ANKDD1A NM_182703
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3.36 up ANKDD1A NM_182703
2.58 up ANKRD10 NM_017664
2.51 up ANKRD10-1T1 XR_109155
2.06 up ANKRD12 NM_001204056
2.46 down ANKRD13B NM_152345
5.61 up ANKRD23 NM_144994
2.07 down ANKRD24 NM_133475
3.23 up ANKRD33B NM_001164440
2.24 up ANKRD42 NM_182603
2.35 down ANOS NM_020959
2.87 up ANTXR2 NM_058172
9.09 down ANXAL0 NM_007193
8.04 up AOX1 NM_001159
10.37 up AOX1 NM_001159
6.27 down APIM2 NM_005498
2.66 up AP1S2 NM_003916
2.02 down AP4AM1 NM_004722
4.17 up APBB1IP NM_019043
5.09 up APBB1IP NM_019043
2.72 down APC2 NM_005883
2.15 down APOA1BP NM_144772
3.30 up APOL6 NM_030641
4.75 down ARG2 NM_001172
2.17 up ARHGAP12 NM_018287
6.15 up ARHGAP15 NM_018460
3.10 up ARHGAP24 NM_001025616
3.50 up ARHGAP24 AK130576
3.92 up ARHGAP25 NM_001007231
4.74 up ARHGAP30 NM_001025598
2.09 down ARHGAP39 NM_025251
3.01 up ARHGAP6 NM_013427
5.82 up ARHGAP9 NM_032496
3.78 up ARHGDIB NM_001175
2.21 up ARHGEF3 NM_019555
6.07 up ARHGEF6 NM_004840
3.97 up ARHGEF7 NM_145735
2.32 up ARL17A NM_016632
2.41 up ARL6IP5 NM_006407
2.15 down ARMC10 NM_031905
3.32 up ARMCX4 NR_028407
2.30 down ARPCIA NM_006409
3.62 up ARSG AB023218
3.08 down ARTN NM_057090
3.23 up ASGR2 NM_080912
4.54 up ASPA NM_000049
2.20 up ASRGL1 NM_001083926
2.24 up ATG16L2 NM_033388
5.15 up ATOHS8 NM_032827
29.99 up ATP1A2 NM_000702
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9.65 up ATP2A3 NM_ 174953
2.11 up ATP2B4 NM_001001396
6.77 up ATP8A1 NM_006095
8.37 down ATP8B3 NM_ 138813
4.17 up B2M NM_004048
2.21 down BAGALT?2 NM_003780
5.84 down BAIAP2L1 NM_018842
6.28 down BAIAP2L2 NM_025045
18.36 up BANK1 NM_ 017935
2.63 up BDH2 NM_020139
2.00 up BEST1 NM_004183
4.99 up BHMT?2 NM 017614
5.21 up BIRC3 NM_001165
24.11 up BLK NM 001715
2.32 up BMF NM_001003940
4.00 up BMX NM_001721
2.06 up BNIP2 AK125533
2.22 up BRWD1 NM_018963
2.69 up BST1 NM_ 004334
2.80 up BTD NM_000060
2.34 up BTG2 NM_006763
4.46 up BTK NM_000061
4.80 up BTK NM_000061
9.44 up BTLA NM_ 181780
2.23 down C100rf120 NM_001010912
5.66 up C100rf128 NM_001010863
3.77 up Cl4orf64 NR_015430
2.06 up C150rf57 NM_ 052849
9.26 up Cl6orf54 NM_175900
3.11 up C160rf86 NM_001012984
4.16 up C170rf87 AK057142
2.87 up C180rf18 NR_026849
3.59 up Clorfl62 NM_ 174896
2.07 down Clorfl83 NM_019099
2.91 down Clorf6l XR 108361
2.76 up C200rf106 NM_001012971
9.08 up C200rf26 NM_ 015585
4.85 up C2lorf7 NM_020152
2.11 down C2CDh4C NM_001136263
3.82 up C2orf84 NM_001040710
5.06 down C3orf67 NM_ 198463
3.04 up C3orf71 NM_ 001123040
4.95 up C4B NM_001002029
6.15 up C5orf20 NM_130848
2.17 up C60rf192 NM_ 052831
2.63 up C7orf41 NM_ 152793
2.07 up C8orf60 AK022255
2.44 up C90rf102 NM_001010895
3.67 up C90rf123 NM_033428
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5.26 up C9orf128 NM_001012446
2.14 down C9orf131 NM_203299
2.10 up C9orf64
2.82 up C9orf72 NM_ 145005
2.14 up CA5B NM_007220
2.82 up CA5SB
3.10 up CA8 NM_004056
6.80 down CA9 NM_001216
2.10 up CAB39L NM_ 030925
2.18 down CACNB3 NM_000725
4.77 up CACNB4 NM_001005747
15.82 up CACNG6 NM_ 145814
4.94 down CAMK2N2 NM_033259
2.48 up CANX NM_001746
2.87 up CAPN3 NM_000070
5.10 up CAPN7 NM_014296
2.42 up CARDS8 NM_ 001184904
3.36 up CARDS8 NM_014959
2.44 up CARD9 NM_ 052814
2.99 up CARD9 NM_052813
4.01 up CARNS1 NM_001166222
2.55 up CASPS8 NM_ 033358
13.62 up CASQ2 NM_001232
4.06 up CATSPER2 NM_ 172095
4.72 up CATSPER2 NM_172097
2.17 up CBR4 NM_032783
4.19 up CBX7 NM_ 175709
3.87 up CCDC69 NM_ 015621
10.61 up CCL14 NM_032963
16.52 up CCL18 NM_002988
4.32 up CCL2 NM_002982
33.06 up CCL21 NM_002989
33.56 up CCL21 NM_ 002989
9.38 up CCL23 NM_005064
2.00 down CCNE1 NM_001238
3.67 up CCNG2 NM_ 004354
2.28 up CCR1 NM_001295
9.28 up CCR2 NM_001123041
5.33 up CCR4 NM_005508
2.78 up CCR6 NM_031409
9.17 up CCRY7 NM_001838
3.66 up CD163L1 NM_ 174941
4.38 up CD1B NM_001764
12.59 up CD1C NM_001765
10.66 up CD1E NM_ 001042583
2.68 up CD200 NM_ 001004196
3.18 up CD200R1 NM_138939
7.04 up CD200R1 NM_ 138806
5.23 up CD209 NM_021155
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6.49 up CD209 NM_001144897
8.32 up CD209 NM_021155
9.06 up CD22 NM_001771
2.53 down CD244 NM_001166663
10.79 up CD247 NM_198053
9.51 up CD28 NM_006139
2.58 up CD300A NM_007261
3.13 up CD302 NM_014880
3.47 up CD302 NM_014880
5.82 up CD3G NM_000073
2.09 up CD40 NM_001250
2.51 up CD40 NM_001250
12.34 up CD40LG NM_000074
5.80 up CD53 NM_001040033
5.68 up CD6 NM_006725
8.76 up CD69 AK303383
11.41 up CD69 NM_001781
4.30 up CD74 NM_001025158
11.26 up CD79B NM_001039933
6.75 up CD96 NM_198196
2.81 up CD97 NM_078481
2.65 down CD99P1 NR_033381
2.86 down CD99P1 NR_033381
3.97 up CDC42SE2 NM_020240
3.73 down CDC6 NM_001254
3.40 down CEACAM20 NM_001102598
6.39 up CEACAM21 NM_033543
7.62 up CEACAM21 NM_001098506
2.88 up CELF2 NM_001025077
3.52 up CELF2 NM_001025076
2.16 up CFH NM_001014975
2.36 up CFH NM_000186
2.54 up CFH NM_001014975
2.18 up CFHR3 NM_021023
3.50 up CFI NM_000204
4.36 up CFI NM_000204
7.33 up CFP NM_002621
2.26 up CG030 NR_026928
2.90 down CHAT NM_020549
2.11 up CHCHD? NM_001011667
16.53 up CHI3L2 NM_001025199
25.95 up CHRDL1 NM_001143981
3.93 up CHURC1 NM_145165
16.70 up CKMT2 NM_001825
5.05 up CLEC10A NM_182906
4.95 up CLEC2D NM_013269
4.68 up CLEC4A NM_016184
12.22 up CLEC4G NM_198492
72.21 up CLEC4G NM_198492
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12.56 up CLECAGP1 NR_002931
10.57 up CLEC9A NM_207345
6.14 up CLECL1 NM_ 172004
3.19 up CLIC2 NM_ 001289
2.64 up CLIC5 NM_016929
4.63 up CLIC5 NM_016929
2.16 up CLK1 NM_004071
2.39 up CLN5 NM_006493
2.11 down CLPS NM_001832
2.21 up CLSTN3 NM_ 014718
2.17 up CMAHP NR_002174
2.29 up CMAHP NR_002174
2.61 up CMAHP NR_002174
3.33 up CMKLR1 NM 001142343
2.71 up CMTM7 NM_ 138410
7.46 up CNR1 NM_033181
2.09 up CNTRL NM_007018
3.49 up CNTRL
4.65 up COL14A1 NM 021110
5.76 up COL4A3 NM_000091
4.66 down CORIN NM_006587
4.30 up CORO1A NM_007074
2.86 up COTL1 NM 021149
4.22 up CPA3 NM_001870
2.11 down CPT1C NM_001199752
2.49 down CPT1C NM_001199752
5.59 up CPVL NM_ 019029
4.23 up CR1L NM 175710
6.40 down CRB3 NM_ 139161
2.95 up CREBL2 NM_001310
5.33 up CRTAC1 NM_ 018058
2.54 down CRYBA2 NM_005209
3.31 down CRYBB2 NM_ 000496
2.89 down CRYBB2P1 NR_033734
2.54 up CSF1R NM_005211
3.01 up CSF2RA NM_ 172249
2.11 up CTC1 NM_ 025099
7.13 up CTLA4 NM_005214
9.23 up CTLA4 NM_005214
8.38 up CTSG NM_001911
2.11 up CX3CR1 NM_001337
3.10 up CXCL12 NM_000609
9.74 up CXCL12 NM_ 199168
3.90 up CXCL2 NM_002089
3.37 up CXCR4 NM_001008540
5.76 up CXCR6 NM_006564
3.98 up CXorf21 NM_ 025159
3.48 down CXorf48 NM_001031705
14.26 up CXorf65 NM_001025265
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2.59 up CXXC5 NM_016463
2.09 up CYB5B NM_030579
2.42 up CYBASC3 NM_153611
4.23 up CYBB NM_000397
2.73 up CYLD NM_015247
2.59 down CYP11A1l NM_000781
3.43 up CYP2E1 NM_000773
3.04 down CYP51A1 NM_000786
3.03 up CYSLTR1 NM_006639
3.80 up CYTH4 NM_013385
5.82 up CYTIP NM_004288
7.96 up CYTLL NM_018659
8.41 up CYTLL NM_018659
2.76 up DACH1 NM_080759
2.99 up DACH1 NM_080759
2.49 up DBNL AB209486
2.28 down DCAKD NM_024819
3.11 down DDX11L2 NR_024005
2.20 up DDX17 NM_006386
3.52 up DDX26B NM_182540
3.57 up DDX26B NM_182540
2.17 up DENND1B NM_001195215
4.15 up DENND1C NM_024898
2.36 up DENND3 AK125506
2.76 up DENND3 NM_014957
4.29 up DENND4C AK000627
3.50 down DHCR7 NM_001360
5.79 up DIO30S NR_002770
2.28 up DISC1 NM_018662
2.40 up DISC1 NM_001164544
2.23 up DKFZP58611420 NR_002186
3.03 down DNAJB1 NM_006145
2.87 up DNMT3A NM_175630
4.22 up DOCK10 NM_014689
2.49 up DOCK11 NM_144658
6.00 up DOCK?2 NM_004946
9.36 up DOCK?2 NM_004946
2.02 down DOCK7 NM_033407
3.02 up DOCK8 NM_203447
3.82 up DOK?2 NM_003974
3.05 down DOK7 AK075037
4.92 up DPP4 NM_001935
2.76 up DPYD NM_000110
2.55 down DSCR10 NR_027695
3.17 down DSCR9 NR_026719
7.30 up DUSP26 NM_024025
5.22 down DUSP5P NR_002834
2.45 up DYNLT1 AK026669
2.93 up EAF2 NM_018456

337

www.manaraa.com



3.34 up EBF3 NM_001005463
3.10 up EBI3 NM_005755
2.47 up EDNRB NM_003991
5.69 down EGFL6 NM_001167890
2.00 up EGR1 NM_001964
2.85 up EGR3 NM_004430
2.30 up EHD1 NM_006795
2.70 down EIFAEBP1 NM_004095
2.78 down ELOVLG NM_024090
2.01 up EMP3 NM_001425
4.77 up EMR3 NM_032571
2.90 down ENO2 NM_001975
8.05 up ENO3 NM_001976
5.64 up ENPP2 NM_006209
6.60 up ENPP3 NM_005021
2.32 up ENTPD1 NM_001776
4.29 down ERBB3 NM_001005915
2.32 down ERC1 NM_178040
5.79 up ERLIN2 NM_001003790
3.75 down ERVMER34-1 NM_024534
4.61 down ERVMER34-1 NM_024534
5.93 down ERVMER34-1 NM_024534
3.35 up ESR1 NM_000125
3.32 up ETS1 NM_005238
5.28 down ETV2 NM_014209
3.90 up EVI2A NM_001003927
2.08 down EXOSC4 NM_019037
2.15 down FI11R NM_016946
5.35 up F5 NM_000130
2.50 up FAM105A NM_019018
2.56 up FAM106CP NR_026810
5.75 up FAM107A NM_007177
3.70 up FAM107B NM_031453
4.96 up FAM107B NM_031453
2.55 up FAM113B NM_138371
2.48 up FAM118A NM_017911
2.41 up FAM122C NM_138819
2.18 down FAM125A NM_138401
2.90 up FAM125B NM_033446
3.87 up FAM13A-AS1 NR_002806
4.72 up FAM150B NM_001002919
2.36 down FAM162A NM_014367
2.19 down FAM166A NM_001001710
10.51 down FAM183A AK309744

2.89 up FAM189A2 NM_004816
7.82 up FAMG5B NM_014722
9.54 up FAMG5B NM_015864
2.93 up FAMG5C NM_080829
3.42 up FAM78A NM_033387
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2.08 up FAM7A3 NR_026859
2.32 up FAMB82A1 NM_144713
2.93 up FAMO5B1 NR_026759
3.91 down FANKL
2.43 down FASN NM_004104
3.46 up FAT4 NM_024582
4.00 down FBLL1 NR_024356
2.37 down FBX022-AS1 NR_003136
5.32 up FCER1A NM_002001
3.10 up FCGR2B NM_004001
2.25 up FCGRT NM_004107
8.97 up FCRL2 NM_030764
30.69 up FCRL3 AK301257
9.61 up FCRLA NM_032738
2.13 up FES NM_002005
2.04 down FGD1 NM_004463
5.84 up FGL2 NM_006682
3.80 up FITM1 NM_203402
2.92 up FLIL NM_002017
3.33 up FLJ27354 NR_033981
2.15 up FLJ31306 NR_029434
2.78 up FLJ39639 NR_033904
2.11 down FLJ40039 AK097358
3.84 up FLJ43663 NR_015431
3.92 up FLJ43663 NR_015431
4.36 up FLJ43663 NR_015431
4.65 up FLJ43663 NR_015431
6.82 up FLJ43663 NR_ 015431
4.10 down FLJ43860 NM_207414
2.03 down FLJ46906 NR_033896
4.99 up FLT3 NM_004119
2.35 up FLVCRI1-AS1 NR_027286
2.19 up FLVCR2 NM_017791
2.21 up FMOD NM_002023
2.57 up FNBP1 AK023681
2.74 up FNBP1 NM_015033
2.57 up FOS NM_005252
4.91 down FOXD2 NM_004474
2.55 up FOXP3 NM_014009
2.04 up FPGT-TNNI3K BX640903
2.73 up FPR2 NM_001462
2.70 up FRY NM_023037
3.11 up FRY BX537670
5.79 down FSIP2 NM_173651
15.66 down FTSJD2 NM_015050
3.40 up FUCAL NM_000147
2.44 up FXYD1 NM_005031
6.25 up FYB NM_001465
2.70 up FYN NM_002037
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5.22 down FZD9 NM_003508
3.35 up G0S2 NM_015714
5.53 down GABRR1 NM_ 002042
3.37 down GALNT9 NM_021808
6.90 up GAPT NM_ 152687
5.12 down GAST NM_000805
2.13 up GBP3 NM_018284
3.12 up GCA NM 012198
3.33 down GCAT NM 014291
4.95 up GCFC1-AS1 NR_038879
10.63 up GDF10 NM_004962
2.23 down GDF11 NM_005811
4.76 up GFI1 NM_005263
3.61 up GFRA1 NM_ 005264
3.69 up GFRA2 NM_001495
2.21 up GGA2 NM_015044
2.25 down GGT3P NR_003267
3.22 up GGTALP NR_003191
5.23 up GHRL NM 016362
2.42 up GHRLOS NR_004431
4.89 up GIMAP2 NM_015660
3.65 up GIMAP4 NM_ 018326
5.37 up GIMAP5 NM_ 018384
3.76 up GIMAP6 NM_024711
5.63 up GIMAP7 NM_153236
2.79 up GIMAP8 NM_175571
4.50 up GLCCI1 NM_ 138426
2.88 up GLRX NM_ 002064
2.60 up GLT1D1 NM_144669
3.17 up GLYCTK NM_145262
4.91 up GMFG NM_004877
2.83 up GNA14 NM_ 004297
2.10 up GNAI2 NM_002070
5.39 up GNAO1 NM_020988
2.84 up GNG2 NM_053064
6.06 down GNG4 NM_001098722
2.77 up GNGT2 NM 031498
2.20 up GNMT NM_018960
2.40 down GNRH2 NM_178332
2.48 down GP9 NM_000174
5.13 up GPR183 NM_ 004951
3.10 up GPR34 NM_ 001097579
3.38 down GPRIN1 NM_052899
5.84 up GPRIN3 NM_ 198281
2.01 up GRASP NM 181711
2.02 down GRIN2A NM 001134408
4.34 down GRIN2D NM_000836
4.19 down GSTT2 NM_000854
4.78 down GSTT2B NM_001080843
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5.46 up GUCY2C NM_004963
2.12 down GUCY2GP NR_028134
2.75 up GUSBP2 NR_003504
2.58 down H2AFY2 NM_018649
3.23 up H3F3B NM_005324
3.33 up H6PD NM_004285
2.06 up HACLL NM_012260
7.96 down HAPLN1 NM_001884
6.99 up HCG26 NR_002812
3.43 up HCK NM_002110
4.69 up HCLS1 NM_005335
4.17 up HDC NM_002112
2.10 down HEATR5A BC062720
2.37 up HELQ NM_133636
2.49 up HESX1 NM_003865
2.42 up HEXDC NM_173620
3.89 up HHEX NM_002729
3.76 down HILS1 NR_024193
3.63 up HIVEP3 NM_024503
6.93 down HK2 NM_000189
2.53 up HLA-A NM_002116
2.82 up HLA-A NM_002116
2.40 up HLA-B NM_005514
5.21 up HLA-DMB NM_002118
6.01 up HLA-DOA NM_002119
5.07 up HLA-DPA1 NM_033554
5.33 up HLA-DPA1 NM_001242524
4.87 up HLA-DPB1 NM_002121
5.21 up HLA-DPB1 NM_002121
5.31 up HLA-DPB1 NM_002121
5.65 up HLA-DPB1 NM_002121
4.19 up HLA-DPB2 NR_001435
4.65 up HLA-DQB1 NM_001243962
5.86 up HLA-DQB1 NM_002123
7.71 up HLA-DQB1 NM_001243961
10.05 up HLA-DQB1 NM_001243962
6.73 up HLA-DQB2 NM_001198858
4.93 up HLA-DRA NM_019111
4.55 up HLA-DRB1 NM_002124
4.50 up HLA-DRB4 NM_021983
6.00 up HLA-DRB5 NM_002125
2.57 up HLA-E NM_005516
3.48 up HLA-F NM_018950
2.96 up HLA-G NM_002127
3.07 up HLA-J NR_024240
2.21 up HMBOX1 NM_024567
2.41 up HMBOX1 NM_024567
3.14 up HMGALP4 XR_108949
4.40 up HMHAL NM_012292
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2.78 down HOXA4 NM_002141
2.11 down HOXA6 NM_024014
2.64 down HOXC8 NM_022658
11.31 up HPR NM_020995
5.07 down HSD17B1 NM_000413
2.06 down HSP90AASP AY956761
5.58 down HSPA4L NM_014278
2.99 down HSPB1 NM_001540
2.13 down HSPG2 NM_005529
3.13 down HTR4 NM_001040172
4.15 up HVCN1 NM_001040107
4.68 up HVCN1 NM_001040107
2.84 up ICAL NM_004968
6.16 up ICOS NM_012092
2.14 up ID2 NM_002166
2.19 up ID2 NM_002166
6.20 up IDO2 NM_194294
2.14 up IFFO1 NM_001039670
2.61 down IFT81 NM_031473
2.08 up IFT88 NM_175605
2.00 down IGF2-AS NR_028044
31.06 down IGFL3 NM_207393
6.65 up IGFN1 NM_001164586
5.78 up IGJ NM_144646
4.42 up IGSF10 NM_178822
6.22 up IKZF1 NM_006060
2.47 up IKZF2 NM_001079526
7.26 up IKZF3 NM_012481
4.87 up ILIORA NM_001558
4.87 up IL16 NM_004513
2.91 up ILI8RAP NM_003853
7.29 up IL22RA2 NM_052962
9.07 up IL22RA2 NM_181310
7.24 up IL2RB NM_000878
7.68 up IL2RG NM_000206
3.09 up IL32 NM_001012631
2.03 up IL4R NM_000418
2.23 up IL6R NM_001206866
2.59 up IL6ST NM_002184
3.27 up IL6ST NM_001190981
3.42 up IL6ST NM_001190981
4.12 up IL6ST NM_002184
5.07 up IL7 NM_000880
3.74 up IL7R NM_002185
4.72 up INPP5D NM_001017915
2.03 down INPP5SF NM_001243195
2.50 down IQGAP3 NM_178229
11.02 up IRF4 NM_002460
8.65 down IRF6 NM_006147
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7.95 up IRF8 NM_002163
4.14 down IRX5 NM_005853
2.02 up ISCU NM_014301
357 up ITGA4 NM_000885
4.36 up ITGA4 NM_000885
2.33 up ITGB1BP2 NM_012278
6.92 up ITIH4 NM_002218
2.40 up ITIH5 NM_001001851
20.88 up ITK NM_005546
5.97 up ITM2A NM_004867
3.36 up ITPR1 NM_002222
2.15 up ITPR2 NM_002223
2.08 up JAK3 NM_000215
5.60 up JAK3 NM_000215
2.11 up JPH3 AB593088
2.50 down JPH3 NM_020655
3.27 up JPH4 NM_032452
66.39 up KBTBD10 NM_006063
3.53 up KBTBD11 NM_014867
4.77 up KBTBDS NM_032505
2.18 down KCNA10 NM_005549
5.60 up KCNN4 NM_002250
4.28 down KDM4B NM_015015
5.43 up KIAA0226L NM_ 025113
2.17 up KIAA1147 NM_001080392
2.15 down KIAA1671 NM_001145206
3.39 down KIAA1671 NM_001145206
2.67 up KIF19 NM_153209
2.90 up KIT NM_000222
3.53 up KIT NM_001093772
2.42 up KL NM_004795
2.79 up KLF2 NM_016270
2.45 up KLF9 NM_001206
4.81 up KLHDC1 NM_172193
4.93 up KLHL3 NM_017415
3.38 up KLHL6 NM_130446
12.83 up KLRB1 NM_002258
5.65 up KLRC4 NM_013431
5.58 up KLRF1 NM_016523
10.48 up KLRF1 NM_016523
5.56 down KLRG2 NM_198508
5.96 up KLRK1 NM_007360
3.14 up KMO NM_003679
2.42 down KREMEN1 NM_001039570
3.98 up KRT222 NM_152349
2.94 down KRTS NM_002273
3.11 down KRTO9 NM_000226
2.80 down KRTAP1-3 NM_030966
4.97 up KRTAP19-2 NM_181608
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2.36 down KRTAP19-7 NM_181614
2.35 down KRTAP20-2 NM_181616
2.57 down KRTAP6-1 NM_181602
3.38 down KRTCAP3 NM_173853
2.94 up L3MBTL3 NM_032438
2.73 up LAIRL NM_002287
4.67 up LAPTM5 NM_006762
3.49 up LAT2 NM_032464
3.55 up LCP2 NM_005565
3.41 down LCTL NM_207338
7.35 up LDLRAD2 NM_001013693
9.42 up LEPR NM_001003679
5.85 up LIMS3L NM_001205288
2.06 up LINC00277 NR_026949
3.50 down LINC00319 NR_026960
2.99 up LINC00339 NR_023918
8.60 up LINC00426 NR_024464
2.60 up LINC00476 NR_023389
2.84 up LMO?2 NM_005574
6.91 up LOC100128420 NR_038461
6.57 up LOC100128531 NR_038941
2.66 down LOC100128703 AK128830
6.34 down LOC100128881 NR_036480
5.05 up LOC100129973 AF007131
2.32 down LOC100130009 XM_001718914
2.24 down LOC100130015 NR_027335
3.63 down LOC100130238 NR_024563
2.93 down LOC100130522 NR_028340
2.85 down LOC100130673 NR_038454
2.31 down LOC100130776 NR_027032
2.44 up LOC100131089 NR_040059
3.20 up LOC100131089 NR_040062
3.52 up LOC100131089 NR_040059
4.20 up LOC100131089 NR_040059
2.89 up LOC100132111 NR_024237
2.78 down LOC100132354 NR_024478
4.53 up LOC100132707 BC050402
2.35 up LOC100133445 NR_037844
2.46 down LOC100190939 NR_024458
2.01 up LOC100216545 NR_024586
3.30 up LOC100270804 NR_026885
3.35 up LOC100270804 NR_026885
4.15 up LOC100287188 XM_003119104
2.60 down LOC100287765 NR_038988
2.00 down LOC100499194 NR_034130
2.25 up LOC100505495 NR_040109
2.44 up LOC100505495 NR_040109
2.97 up LOC100505495 NR_040109
73.11 up LOC100505495 NR_040109
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2.78 up LOC100505500 XR_108722
2.18 down LOC100505504 XR_110921
6.80 up LOC100505576 NR_038847
3.55 up LOC100505648 NR_040058
2.25 down LOC100505657 XM_003118895
3.06 up LOC100505687 NR_038301
6.52 up LOC100505746 NR_038311
2.25 up LOC100505894 CR625773
2.14 down LOC100505903 XR_110201
3.29 up LOC100506036 XR_109916
4.68 up LOC100506178 NR_038393
2.64 up LOC100506342 XR_108862
2.90 down LOC100506374 XR_109498
3.77 down LOC100506374 XR_109498
2.10 up LOC100506516 XR_108763
3.60 up LOC100506553 XR_109636
10.46 up LOC100506582 XR_109454
6.44 up LOC100506779 NR_038410
4.56 up LOC100506802 XR 132718
2.29 up LOC100506860 XR_108813
2.32 up LOC100506922 XR_109888
2.72 up LOC100506990 NR_040092
2.75 up LOC100506990 NR_040092
7.43 down LOC100507003 NM_001195256
7.01 up LOC100507042 XR_108778
2.44 down LOC100507055 BX379759
2.64 up LOC100507062 NR_038286
2.16 down LOC100507077 XR_110527
2.41 up LOC100507204 XR_108902
3.89 up LOC100507254 NR_038981
5.83 up LOC100507254 NR_038981
3.00 up LOC100507280 XR_110418
10.01 up LOC100507307 XR_109952
5.71 up LOC100507309 XR_109012
5.07 up LOC100507347 XR_109013
3.09 up LOC100507360 XR_109953
2.27 up LOC100507373
2.36 down LOC100507420 XR_110876
2.13 down LOC100507520 XR_109439
3.78 down LOC100507588 NM_001195259
2.59 down LOC100507591 XR_109528
3.52 up LOC100507602 XR_110081
8.42 up LOC100507616 XR_110328
17.35 up LOC100507616 XR_110328
4.42 up LOC100507632 NR_038236
2.05 down LOC100509196 XM_003119833
2.18 up LOC100527964 NR_037642
2.12 down LOC100652807 XM_003403510
2.16 down LOC100652869 XM_003403453
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4.02 up LOC100652951 XR_132888
2.11 down LOC100652993 XR_132786
5.28 up LOC100653030 XR_132913
2.33 up LOC100653033 XR_132874
3.55 up LOC100653060 XM_003403393
2.17 down LOC100653323 XM_003403859
2.76 up LOC115110 NR_026927
4.36 up LOC115110 NR_026927
3.26 up LOC145820 NR 027132
4.72 up LOC145820 NR_027133
2.20 down LOC151171 NR_037809
2.08 down LOC154860 NR_036484
2.73 up LOC155060 NR_036573
4.51 down LOC201651 NR_026915
3.84 down LOC283553 NR_038358
3.89 up LOC283624 NR_038970
7.58 up LOC283663 NR_024433
217 down LOC284889 NR_038911
5.40 up LOC285419 NR_027105
2.34 down LOC285577 NR_033898
3.76 up LOC285957 AK097526

5.46 up LOC339290 NR_015389
3.49 down LOC387647 NR_003930
2.37 up LOC388242 NR_002556
2.62 down LOC388796 NR_015366
2.83 down LOC388796 NR_027241
2.86 down LOC388796 NR_027241
2.89 down LOC388796 NR_ 027241
2.90 down LOC388796 NR_027241
3.77 up LOC389634 NR_024420
5.14 up LOC400456 NR_034095
2.14 down LOC400662 AK055411

2.02 down LOC401074 NR_040005
4.02 up LOC439949 NR_036502
5.19 up LOC440900 NR_034128
6.15 up LOC440900 NR_034128
2.06 up LOC440993 XR_110395
4.33 up LOC441179 XR_112948
2.27 down LOC441204 NR_015364
2.12 down LOC554207 BC031469

2.22 down LOC643529 NR_038382
3.30 up LOC643733 NR_034079
3.96 up LOC643733 NR_034079
2.78 down LOC644242 NR_036540
4.04 up LOC645431 NR_024334
4.83 up LOC645586 AK057937

2.93 up LOC646329 NR_034120
2.01 down LOC649201 XM_001127211
3.94 up LOC728802 XM_001713923
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2.23 up LOC728875 NR_024584
2.11 up LOC728903 AK093722
8.47 down LOC729080 NR_033244
4.98 up LOC729468 BU567215
3.18 down LOC729995 XR_ 110198
2.15 down LOC92659 NR_015454
6.68 up LONRF3
2.40 up LPIN2 NM_ 014646
3.08 up LPXN NM_004811
6.15 up LRMP NM_006152
2.22 down LRRC1 NM_018214
2.27 down LRRC23 NM_006992
2.27 up LRRC25 NM_ 145256
2.34 up LRRC33 NM_ 198565
8.05 up LRRC39 NM_144620
3.18 up LRRC70 NM_181506
3.39 down LRRC72 NM_ 001195280
6.26 down LRRCS8E NM_025061
3.69 up LRRK?2 AK127729
3.78 up LRRK2 NM_198578
2.19 down LSR NM_205834
4.24 up LST1 NM_007161
15.42 up LTB NM_ 002341
2.04 down LTBR NM_002342
18.39 up LTF NM_002343
15.19 up LY75 NM_002349
7.54 up LYVE1 NM_ 006691
2.64 up LZTFL1 NM_020347
3.44 down LZTS2 AK097997
4.09 up MAB21L2 NM_006439
2.10 down MAGED4B NM_ 030801
2.13 up MALAT1 NR_002819
2.23 up MALAT1 NR_002819
2.32 up MALAT1 NR_002819
5.21 down MAML3 NM_018717
4.26 up MAN1B1 CR749534
3.64 up MAN1C1 NM_020379
2.94 up MAOB NM_000898
2.70 up MAP3K8 NM_005204
6.02 up MAP4K1 NM_001042600
4.65 down MAP7 NM_003980
2.30 up MAP7D3 NM_ 001173517
2.36 up MAPRE?2 NM_014268
2.29 down MARVELD3 NM_001017967
2.43 down MAST1 NM_ 014975
2.25 up MAST3 NM_015016
2.20 up MBLAC2 NM_ 203406
2.04 up MBP NM_001025100
2.09 up ME3 NM_ 001014811
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2.11 up ME3 NM_001014811
2.04 down MEAL NM_014623
2.62 up MED23 NM_015979
6.01 up MEF2C NM_002397
5.49 up MEOX1 NM_004527
6.64 up MEOX2 NM_005924
3.48 up MGAT4A NM_012214
2.04 up MGC21881 NR_015363
2.19 up MGC21881 NR_015363
2.26 up MGC21881 NR_015363
2.99 up MIA3 NM_198551
6.00 up MIAT NR_003491
2.05 down MIB2 NM_080875
2.03 up MICAL1 NM_022765
2.94 up MILR1 NM_001085423
2.58 up MIPEPP3 AK093279
2.06 down MLXIP NM_014938
20.13 up MMRN1 NM_007351
3.42 up MNDA NM_002432
2.05 up MOB3B NM_024761
3.92 down MORN4 BC022054
2.14 down MPDU1 AK027742

3.67 up MPEG1 NM_001039396
5.66 up MPEG1 NM_001039396
2.04 down MPND NM_032868
2.45 up MRPL19

2.17 up MRPL42P5 NR_002208
2.25 down MRPS18A NM_018135
2.96 up MS4A14 NM_032597
3.23 up MS4A2 NM_000139
2.28 up MS4ABA NM_152852
3.50 up MS4ABA NM_022349
2.29 up MS4A7 NM_021201
4.63 down MTMR11 NM_181873
9.55 up MUSTN1 NM_205853
28.90 up MYBPC1 NM_206819
128.51 up MYBPC2 NM_004533
39.03 up MYBPH NM_004997
2.08 up MYCBP2 NM_015057
2.44 up MYCBP2 NM_015057
9.49 up MYH3 NM_002470
103.19 up MYL1 NM_079420
2.41 down MYO19 NM_001033580
2.98 up MYO1F NM_012335
3.86 up MYO1G NM_033054
3.18 down MZT2A

3.76 up N4BP2L1 NM_052818
2.09 up N4BP2L2 NM_014887
3.07 up N4BP2L2 NM_033111
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2.16 up NAAA NM_001042402
2.80 up NAALADL1 NM_005468
2.65 up NAIP NM_ 004536
2.98 up NAIP NM_ 004536
3.77 up NAIP NM_004536
3.26 up NAPSA NM_004851
9.44 up NCR3 NM_ 147130
2.71 down NEDDA4L NM_ 015277
3.47 down NEDDA4L NM_ 001144967
2.07 up NEK3 NM_002498
4.00 up NEK8 NM_178170
4.42 up NEURL NM_004210
3.05 up NFAM1 NM_ 145912
2.26 down NHLRC1 NM_ 198586
2.13 up NINJ1 NM_004148
2.09 up NKTR NM_005385
8.71 up NLRC3 NM_ 178844
2.22 up NLRP1 NM_ 033004
2.43 up NLRP1 NM_ 001033053
9.42 up NLRP2 NM_017852
3.27 up NLRP3 NM_001243133
3.85 up NLRP3 NM_ 001079821
2.71 down NMB NM_ 021077
2.02 down NME4 NM_005009
3.21 up NMT2 NM_004808
2.95 up NOTCH2NL NM_ 203458
2.39 down NQO2 NM_000904
2.35 up NR2F2 NM_ 021005
2.47 down NR2F6 NM_005234
7.08 up NR3C2 NM_000901
2.34 up NR5A2 NM_205860
72.87 up NRAP NM_ 198060
2.02 down NSDHL NM_ 001129765
3.53 down NUDTS8 NM_001243750
2.27 up NXPH3 NM_007225
2.06 down OBP2B NM_ 014581
2.66 up OGT NM_ 181672
2.11 down OR10G8 NM_001004464
2.02 down OR13H1 NM_001004486
2.08 down OR7E14P NR_045002
3.37 up ORMDL1 AK126336

3.03 up OXNAD1 NM_ 138381
2.84 down OXT NM_000915
3.05 up P2RX5 NM_175080
5.44 up P2RY10 NM_ 014499
6.19 up P2RY12 NM_ 022788
6.35 up P2RY13 NM_ 176894
12.42 up P2RY14 NM_ 014879
3.57 up P2RY8 NM_ 178129
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2.05 up PAHTM NM_177938
2.43 up PAG1 NM_018440
2.82 up PAG1 NM_018440
2.29 down PALM3 NM_001145028
2.20 up PAN3 NM_175854
3.41 up PAPLN NM_173462
2.61 up PARPS NM_024615
2.34 up PARP9 NM_031458
2.01 down PARS2 NM_152268
2.42 down PC NM_001040716
2.43 down PCDHB9 NM_019119
2.21 down PCDHGA12 NM_032094
2.03 down PCDHGC4 NM_032406
3.88 up PDE4B NM_001037341
3.72 up PDE4DIP NM_001198834
5.46 up PDE4DIP NM_001198834
5.47 up PDE4DIP NM_001198834
5.48 up PDE4DIP NM_001198834
5.85 up PDE4DIP NM_014644
6.57 up PDE4DIP NM_001198832
2.46 down PDLIM7 NM_005451
2.49 up PEAR1 NM_001080471
2.44 up PECAM1 NM_000442
2.58 up PECAM1 NM_000442
3.49 up PER3 NM_016831
4.87 up PER3 NM_016831
2.85 up PGLYRP1 NM_005091
3.75 up PGM5 NM_021965
9.87 up PGM5 NM_021965
3.33 up PGPEPIL NM_001167902
4.68 up PHACTR1 AB051520

5.19 down PHLDB2 BC038806

2.57 up PIK3CD NM_005026
3.08 up PIK3CD NM_005026
4.13 up PIK3CG NM_002649
2.32 up PIK3IP1 NM_052880
2.31 up PIK3R6 NM_001010855
2.70 up PIKFYVE NM_015040
3.13 up PIP4K2A NM_005028
7.06 up PIP5K1B NM_003558
3.71 up PITPNC1 NM_181671
3.59 up PKIA NM_006823
3.08 up PKIG NM_181805
2.97 up PKNOX2 NM_022062
7.84 up PLAIA NM_015900
3.31 up PLA2G7 NM_005084
3.54 up PLCB2 NM_004573
3.00 up PLCL2 NM_015184
3.34 up PLCL2 NM_015184
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3.91 up PLD4 NM_138790
5.51 up PLEKHA6 NM_014935
2.14 down PLEKHG4B NM_052909
2.12 up PLEKHM1 NM_014798
6.15 up PLGLB1 NM_001032392
3.22 up PNPLA7 NM_001098537
2.57 down POLB NM_002690
4.29 down POLR1A NM_015425
2.28 down POLR2J4 NR_003655
2.86 down POUGF2 NM_007252
4.43 down PPAP2C NM_177543
2.37 up PPM1M NM_144641
3.35 up PPP1R12B NM_002481
2.17 down PPP1R14B NM_138689
2.00 up PPP3CC NM_005605
2.61 up PRCP NM_199418
4.27 up PRDM8 NM_020226
2.57 up PREX1 NM_020820
3.54 up PRG2 NM_002728
12.58 up PRKCB NM_002738
13.52 up PRKCB NM_002738
2.23 up PRKD3 NM_005813
2.74 up PRORSD1P NR_ 027258
2.77 up PROS1 NM_000313
3.21 down PRPH NM_006262
3.76 up PRR18 NM_175922
2.62 down PRR21 NM_001080835
3.87 down PRRG4 NM_024081
3.01 up PRSS30P NR_026864
3.74 up PRSS36 NM_173502
7.47 up PRUNE2 NM_015225
9.33 up PRUNE2 NM_015225
2.20 down PSMC3IP NM_013290
5.87 down PSPH NM_004577
47.40 down PSPHP1 BC065228
4.24 up PTGFR NM_000959
6.40 up PTGFR NM_001039585
8.79 up PTGFR NM_001039585
7.81 down PTH2 NM_178449
6.33 down PTH2R NM_005048
2.04 up PTP4A2 NM_080391
3.52 up PTPN22 NM_015967
5.58 up PTPRC NM_002838
5.88 up PTPRC NM_002838
6.46 up PTPRC NM_080923
6.58 up PTPRC NM_002838
5.58 up PTPRO NM_030667
3.05 up PVALB NM_002854
3.93 down PVRL1 NM_203286
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2.19 up PXN NM_001243756
12.21 up PYGM NM_005609
6.74 up PYHIN1 NM_ 198930
3.41 down Q6P4E4

2.91 up Q6TXI9

2.01 down Q7VPR2

2.62 up Q8WNA4 AK090765
3.82 up Q96G65 AK090765
491 up QouUJ41 BC017910
5.06 up QouUJ41 BC017910
3.08 up RAB17 NM_022449
2.04 up RAB27A NM_004580
2.10 up RAB30 NM_ 014488
3.30 up RAB33A NM_ 004794
6.77 up RAB37 NM_ 175738
2.60 up RABGAP1L NM_014857
2.23 up RAD17 NM_002873
2.75 up RAPGEF3 NM_ 006105
3.25 up RAPGEF6 NM_ 016340
2.40 up RASA3 NM_007368
5.00 up RASAL3 NM_022904
3.10 up RASGRF1 NM_002891
4.03 up RASGRP2 NM_ 153819
4.04 up RASGRP2 NM_153819
7.85 up RASGRP2 NM_153819
2.84 up RASGRP3 NM_170672
2.29 up RASL10A NM_001007279
5.02 up RASSF2 NM_ 014737
3.79 up RASSF4 NM_032023
2.31 up RASSF5 NM_ 182663
2.13 up RB1 NM_000321
3.03 up RBM26-AS1 NR_ 038991
2.14 up RBM5 NM_005778
2.05 up RBPMS AK057533
5.26 down RCOR2 NM_173587
5.42 up RCSD1 NM_052862
3.31 up REPS2 NM_ 004726
3.86 up RET NM_020975
2.10 down RFX8 NM_ 001145664
2.29 up RFXAP NM_000538
3.29 up RGS1 NM_002922
13.48 up RGS13 NM_002927
3.91 up RGS18 NM_130782
3.73 up RGS3 NM_017790
6.24 up RHOH NM_004310
2.26 up RHOJ NM_ 020663
2.13 up RHOQ NM_ 012249
2.18 up RILPL2 NM_145058
5.17 up RLN1 NM_006911
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2.06 up RN18S1 NR_003286
2.92 up RNASE6 NM_005615
2.00 down RNASEH2A NM_006397
2.28 up RNF103 NM_001198952
5.36 up RNF125 NM_017831
2.03 up RNF150 NM_020724
4.35 up RNU2-2 NR_002761
4.47 up RORC NM_005060
2.46 up RPAL NM_002945
2.33 up RPGR NM_000328
2.81 up RPGR NM_000328
4.27 up RPGR NM_001034853
2.11 down RPP40 NM_006638
2.35 up RPRD1A AK056810
17.77 up RRAD NM_004165
2.14 up RRP15 NM_016052
2.59 down RTKN NM_033046
3.87 up RUNX3 NM_001031680
3.93 up RUNX3 NM_001031680
2.41 down RUSC1-AS1 NM_001039517
3.39 down S100A11 NM_005620
4.72 up S100Z NM_130772
3.57 up S1PR1 NM_001400
4.99 up S1PR4 NM_003775
5.17 up SAA2 NM_001127380
2.17 up SACMIL NM_014016
2.72 down SACS-AS1 XR_110106
4.21 up SAMD3 NM_001017373
4.37 up SAMSN1 NM_022136
5.92 up SASH3 NM_018990
2.89 up SCARNALG NR_003013
2.96 up SCARNALG NR_003013
3.44 up SCARNA17 NR_003003
3.55 up SCARNA9 NR_002569
10.53 up SCML4 NM_198081
2.67 up SCN4B NM_174934
2.48 up SDPR NM_004657
2.64 up SEC31B NM_015490
2.04 up SEC62 NM_003262
2.33 up SECISBP2L NM_014701
2.38 up SELIL NM_005065
4.74 up SELE NM_000450
4.84 up SELE NM_000450
11.09 up SELL NM_000655
4.95 up SELP NM_003005
8.22 up SELP NM_003005
3.62 up SELPLG NM_003006
3.87 up SEMA4D NM_006378
2.25 down SEMAGC NM_001178061
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2.13 up SENP7 NM_020654
2.62 up SEPP1 NM_001093726
2.85 up SEPP1 NM_005410
3.32 up SEPT6 NM_145802
3.92 up SEPT7P2 NR_024271
2.62 up SERP2 NM_001010897
4.29 up SERPINB9 NM_004155
2.13 up SETDB2 NM_031915
2.16 up SFMBT2 NM_001029880
2.70 up SFMBT2 NM_001029880
2.42 up SH2B3 NM_005475
6.08 up SH2D1A NM_002351
2.11 up SH3BGRL2 NM_031469
2.92 up SH3KBP1 NM_001024666
2.50 up SH3TC1 NM_018986
2.60 up SHE NM_001010846
3.46 down SHH NM_000193
2.42 down SHOX NM_006883
3.46 down SHOX2 NM_003030
6.72 up SIGLEC10 NM_033130
4.56 up SIGLECP3 NR_002804
2.20 up SIRPB1 NM_006065
2.86 up SIRPB1 NM_001135844
6.52 up SIT1 NM_014450
3.47 up SLA NM_001045556
6.87 up SLAMF1 NM_003037
2.62 down SLAMF9 NM_033438
2.09 up SLCIAL NM_004170
2.51 up SLC24A4 NM_153646
2.02 down SLC25A1 NM_005984
3.52 up SLC25A27 NM_004277
2.87 up SLC25A34 NM_207348
2.37 up SLC2A14 BC060766

3.73 up SLC2A3 NM_006931
2.02 up SLC35E2 NM_182838
2.12 up SLC35E2 NM_182838
2.36 up SLC39A8 NM_022154
2.57 up SLC39A8 NM_001135147
4.68 up SLC40A1 NM_014585
6.28 down SLC6AL0P NR_003083
4.05 down SLC6A8 U17986

5.86 down SLC6A8 NM_005629
4.91 up SLC8A3 NM_183002
2.07 up SLC9A8 NM_015266
2.40 up SLC9B1 NM_139173
2.66 up SLCO2B1 NM_007256
2.21 up SMA4 NR_029426
2.06 up SMAD9 NM_005905
2.23 up SMAP2 NM_022733
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10.25 up SMPD3 NM_018667
2.40 down SNAR-C4 BF570948

2.60 down SNAR-I NR_024343
2.25 up SNHG5 NR_003038
2.35 up SNHG5 NR_003038
2.71 down SNORA51 NR_002981
2.07 down SNORA55 NR_002983
2.36 up SNORD11 NR_003031
2.38 up SNRK NM_017719
7.59 up SNX22 NM_024798
2.23 up SNX29 NM_032167
2.34 up SNX29 BC029857

4.53 up SNX29 BC029857

3.66 up SOD3 NM_003102
2.95 up SORBS?2 NM_021069
5.46 up SORCS1 NM_052918
50.05 down SOST NM_025237
2.06 down SOX4 NM_003107
10.73 down SP9

3.46 up SPARCL1 NM_004684
2.11 down SPHK1 NM_182965
11.24 up SPIB NM_003121
5.37 up SPIN3 NM_001010862
2.27 up SPN NM_001030288
6.99 up SPOCK2 NM_014767
2.32 down SRD5A1 NM_001047
3.69 up SRGN NM_002727
2.27 up SRSF6 NM_006275
4.41 up ST6GALL NM_173216
4.20 up ST6GALNAC3 NM_001160011
2.84 up ST8SIA4 NM_005668
2.17 up STABL NM_015136
4.10 up STAB2 NM_017564
5.36 up STAC3 NM_145064
4.52 up STAMBPL1 NM_020799
4.25 down STAP2 NM_001013841
2.70 up STARD9 NM_020759
4.37 up STAT4 NM_003151
2.66 up STAT5A NM_003152
5.37 down STC1 NM_003155
2.03 down STIP1 NM_006819
4.02 up STK10 NM_005990
2.57 up STK17B NM_004226
2.70 up STK17B NM_004226
2.58 up STK4 NM_006282
3.97 up STMN1 NM_001145454
2.94 up STS NM_000351
2.46 up SUFU NM_016169
2.23 up SUN2 NM_015374
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2.89 down SUPT3H NM_003599
5.33 up SUSD3 NM_145006
8.61 up SV2B NM_ 014848
3.05 up SVEP1 NM_ 153366
2.53 up SYBU NM_001099744
4.63 up SYPL2 NM_001040709
2.00 up TADA2B NM_152293
3.72 up TAGAP NM_ 138810
6.01 up TAGAP NM 054114
2.34 down TAT NM_000353
8.28 up TBC1D10C NM_ 198517
2.54 up TBC1D22A AK125705
3.40 up TBC1D4 NM_ 014832
5.92 up TCF7 NM_ 003202
2.22 up TDRD10 NM_ 182499
7.73 up TFEC NM_012252
6.62 up TFF3 NM_ 003226
18.70 up TFF3 NM_003226
25.41 up TFF3 NM_003226
3.82 up TFPI NM_001032281
4.24 up TFPI AB209866
4.51 up TFPI NM_006287
2.35 down TFR2 NM_ 003227
3.66 up TGFBR2 NM_001024847
6.49 up TGFBR3 NM_003243
7.14 up TIGIT NM_173799
2.03 down TIMM44 NM_ 006351
21.49 up TLR10 NM_030956
3.76 up TLR4 NM_138554
5.07 up TLRY NM_016562
2.44 up TM6SF1 NM_023003
3.29 up TMEM100 NM_ 018286
4.24 up TMEM106A NM 145041
2.06 down TMEM145 NM_ 173633
2.84 up TMEM170B NM_001100829
3.05 up TMEM176B NM_ 014020
2.46 up TMEM192 NM_ 001100389
2.51 down TMEM200B NM_001003682
2.47 up TMEMS55A NM_018710
2.01 up TMEM62 NM_024956
2.18 down TMEM63B NM_ 018426
3.92 up TMOD1 NM_003275
14.21 up TMODA4 NM_013353
2.71 up TNFAIP8 NM_014350
4.24 up TNFAIP8L2 NM_ 024575
2.84 up TNFRSF10C NM_003841
12.08 up TNFRSF11B NM_ 002546
3.54 up TNFRSF1B NM_001066
3.00 up TNFRSF8 NM_001243
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8.26 up TNIK NM_015028
41.48 up TNNC1 NM_003280
28.60 up TNNC2 NM_003279
40.32 up TNNT3 NM_001042780
106.65 up TNNT3 NM_006757
2.25 down TNP2 NM_005425
2.08 down TOP1IMT NM_052963
5.76 up TOX NM_014729
2.70 up TPK1 NM_022445
8.23 up TPM3 NM_152263
2.39 up TPP1 NM_000391
3.64 down TPRG1 NM_198485
2.74 up TPSAB1 NM_ 003294
2.64 up TPSD1 NM_ 012217
8.26 up TRAF1 NM_005658
8.62 up TRAF3IP3 NM_025228
8.68 up TRAF3IP3 NM_025228
9.84 up TRAF3IP3 AK126139
2.01 up TRAK?2 NM_015049
12.44 up TRAT1 NM_016388
2.12 up TRDMT1 NM_004412
2.02 up TRIB1 NM_ 025195
3.06 up TRIB2

36.34 up TRIM63 NM_032588
3.02 up TRPV2 NM_ 016113
3.58 up TSGA10 NM_025244
2.85 down TSHB NM_000549
2.26 up TTC21A NM_145755
2.16 up TTC32 NM_001008237
11.35 up TTN NM_133379
21.88 up TTN NM_133379
28.69 up TTN AF321609
68.23 up TTN NM_133378
0.68 up TXK NM_003328
8.15 up TXLNB NM_153235
2.85 up TXNIP NM_006472
2.14 up U2AF1L4 NM_ 144987
7.33 up UBASH3A NM_018961
2.06 up UBE2D3

2.44 up UBE2J1 NM_016021
2.43 down UBE3B NM_183415
2.34 down UHRF1 NM_013282
2.04 up UPRT NM_ 145052
2.15 up UQCRB NM_001199975
2.69 up USP25 NM_013396
2.48 up UskP47 NM_ 017944
2.08 up USP53 NM_019050
2.16 up USPL1 NM_005800
2.46 up VAPA NM_003574
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3.79 up VAV1 NM_005428
4.71 down VAX1 NM_001112704
5.08 up VHLL NM_001004319
3.14 up VNN1 NM_ 004666
8.41 up VNN2 NM_004665
2.38 up VOPP1 NM_030796
4.67 up VPRBP NM_014703
2.93 up VPS13C NM_020821
2.91 down VSTM2A NM_ 182546
2.20 down VWCE NM_ 152718
2.49 up VWF NM_000552
2.09 down WASF1 NM_ 003931
3.20 down WBSCR27 NM_ 152559
6.14 up WDFY4 NM_ 020945
6.27 up WDFY4 NM_020945
2.59 up WDPCP NM_015910
2.07 up WDR19 NM_ 025132
2.25 up WDR19 NM_ 025132
4.02 up WDRG63 NM_ 145172
2.50 up WDR74 AK292330
4.22 up WIPF1 BC110288
2.91 up WNT6 NM_006522
2.62 down WWTR1 NM_ 015472
3.08 up XLOC_000044 BU566406
4.87 up XLOC_ 000292

3.85 down XLOC_ 000379

2.70 down XLOC 000511

2.93 down XLOC 000778

11.75 down XLOC_000855 AF279783
2.95 up XLOC 001035

2.36 up XLOC 001266

2.34 down XLOC 001364

2.30 down XLOC 001452

2.14 down XLOC 001453

2.55 down XLOC 001775

2.76 up XLOC 001788

2.73 down XLOC 001856

3.91 down XLOC 001856

2.63 up XLOC 002221

2.00 down XLOC 002323

2.61 down XLOC_ 002560

9.77 down XLOC 002603

11.18 down XLOC_ 002603

11.66 down XLOC_ 002603

2.74 up XLOC 002643 XR_110001
2.73 up XLOC 002675

7.13 up XLOC 002749

2.47 down XLOC_ 002948

4.13 down XLOC_ 002968
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2.97 up XLOC_ 002997 XR_110395
13.38 up XLOC 003176

2.48 down XLOC 003225

2.12 up XLOC 003479

2.06 down XLOC_ 003546 AL833514
6.90 down XLOC_ 003629

2.00 down XLOC_ 004308

3.99 up XLOC 004350 BG207267
3.51 up XLOC 004456

4.77 up XLOC_ 004577

4.84 down XLOC 004929 XR_110563
2.43 down XLOC_ 005056

4.00 down XLOC 005143

2.45 down XLOC_ 005297 AL157439
2.18 down XLOC_ 005327

2.46 down XLOC 005343 BX101229
2.95 up XLOC_ 005405

4.43 up XLOC 005764

2.06 down XLOC 005921

2.20 down XLOC_ 006091 BC042120
2.37 up XLOC 006178 CD693121
2.04 down XLOC_ 006596 DB059001
3.86 up XLOC_ 006699

451 up XLOC_ 006846

6.42 up XLOC_ 007038

2.62 up XLOC_ 007052 BX500531
3.66 down XLOC 007290 AL832443
2.28 down XLOC 007408 BC021182
2.05 down XLOC_ 007684

2.16 down XLOC_ 007696

5.00 up XLOC 007710 CR627148
2.00 down XLOC 007745 BC042427
2.25 up XLOC 007775 XR_ 108974
2.72 down XLOC_ 007867

2.09 down XLOC_ 007868

3.36 down XLOC 007972

2.08 down XLOC 008061

2.26 up XLOC_ 008149

2.41 down XLOC_ 008254

2.28 down XLOC 008311

5.48 down XLOC 008323

5.60 up XLOC 008370 AF088007
7.14 up XLOC_ 008370 AF088007
8.27 down XLOC_ 008554

6.00 up XLOC 008681

0.48 up XLOC 009016

3.50 up XLOC 009181 BM717049
3.51 up XLOC 009181 BX956036
3.53 up XLOC 009181 BX956036
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3.25 up XLOC_ 009243

5.06 up XLOC_ 009255 AK055250
3.46 up XLOC 009349

15.55 down XLOC 010146

2.30 up XLOC 010152 BF674433
5.66 down XLOC 010211

2.31 down XLOC 010255

6.05 up XLOC 010556

3.34 up XLOC 010891

6.25 up XLOC_ 010922

2.62 down XLOC 011014

6.01 up XLOC 011132

4.34 up XLOC 011704

2.10 up XLOC 012079

8.71 up XLOC 012288

2.02 down XLOC 012304

2.55 down XLOC 012505

4.14 down XLOC 012682 DA696352
10.91 up XLOC 012776 BG213346
2.19 down XLOC 012826 AK309717
2.14 down XLOC 012857

2.66 up XLOC 013621

2.25 up XLOC 013921

2.31 down XLOC_ 014020 BU933671
4.76 up XLOC 014115 CR741364
2.16 down XLOC 014172

17.72 up XLOC 014244

2.47 down XLOC 014246

2.40 down XLOC 12000217 XR_132795
2.44 down XLOC 12000641

2.46 up XLOC 12002204

3.88 down XLOC 12 002351 BG676222
3.12 up XLOC 12 002761

5.14 up XLOC 12002886

2.65 up XLOC 12 003674

2.40 up XLOC 12 003732

2.24 down XLOC 12005880

3.07 down XLOC 12 007147

2.54 up XLOC 12008221

8.02 up XLOC 12008221 XR_109879
3.44 down XLOC 12 008313

2.05 down XLOC 12009029

10.46 up XLOC 12009332 AK096564
2.07 down XLOC 12009441

4.36 up XLOC 12009905

6.95 down XLOC 12010014 CR749396
2.14 down XLOC 12010149 DA924772
4.08 up XLOC 12010489

3.24 down XLOC 12 011873
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3.03 down XLOC_[2_011901 DA338254
6.69 down XLOC_[2_011922 CD110012
2.95 up XLOC_[2_012473

3.22 up XLOC_[2_012847

5.82 up XLOC_[2_012847

2.26 down XLOC_[2_013000

2.01 down XLOC_[2_013056

5.34 up XLOC_[2 013193

2.57 up XLOC_[2_013267

2.26 down XLOC_[2_013481

3.79 up XLOC_[2_014289

5.12 up XLOC_[2_014694

2.26 down XLOC_[2_014821

2.03 down XLOC_[2_015034

3.16 down XLOC_[2_015441

2.10 up XLOC _[2_015578

2.70 down XLOC_[2_015938

2.01 up XPC NM_004628
2.06 up YPEL2 NM_001005404
3.96 up YTHDC1 NM_001031732
3.17 down YTHDF1 NM_017798
6.07 up ZAP70 NM_001079
2.18 up ZBTB20 NM_015642
2.27 up ZBTB25 NM_006977
2.05 up ZDHHC17 NM_015336
2.97 down ZDHHC20 NM_153251
2.78 up ZEB2 NR_033258
4.28 up ZFP82 NM_133466
2.74 up ZFYVE28 NM_020972
5.36 up ZIK1 NM_001010879
2.65 up ZMYM?2 AL136621

2.06 up ZMYMGNB NM_001195156
2.38 up ZNF331

2.50 up ZNF345 NM_003419
3.34 up ZNF366 NM_152625
2.02 up ZNF37A NM_001007094
2.94 up ZNF385D NM_024697
2.06 up ZNF41 NM_153380
2.30 up ZNF445 NM_181489
2.32 up ZNF493 NM_001076678
3.30 up ZNF506 AL136548

2.04 down ZNF562 NM_001130031
2.01 up ZNF568 NM_198539
2.02 up ZNF577 NM_032679
3.36 up ZNF671 NM_024833
2.14 up ZNF75D NM_007131
5.81 down ZNF812 NM_001199814
2.68 up ZNF815 NR_023382
3.00 up ZNF827 NM_178835
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17.37 up ZNF831 NM_178457
2.82 up ZNRD1-AS1 NR_ 026751
2.11 up AF495725
2.12 down AK092751
2.12 down XM_001721393
2.17 up XR 109114
2.24 down BC131768
2.25 up AK124695
2.26 down BC032956
2.27 down CuU692315
2.27 up AK090610
2.36 down BE795749
2.46 up CN285977
2.57 down AK092249
2.61 up AK021432
2.71 up BC066989
2.73 down BC058012
2.79 down BX109507
2.82 up AY262164
2.97 up AK023156
3.09 down AK128457
3.15 up CR627426
3.34 up AL833206
3.47 up CR625008
3.54 up AB209470
3.57 up AF150244
3.74 up D13077
3.91 up X04925
4.12 up BC043411
461 up AK096792
4.69 up AB306151
5.16 up AY358259
5.31 up AK093811
5.34 up AB305952
5.35 up CU677518
5.46 up AK128421
5.64 up AB305714
5.96 up X58740
6.03 up AB305972
6.30 up XR 110942
6.33 up AB306238
6.44 down DR007930
7.61 up X04931
9.38 down BX476374
11.46 up AY312959
14.34 up BX161420
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