
www.manaraa.com

LETTER

Reply to Othy et al.: Dendritic
cell-specific expression of CCR4 is
required for development of EAE

We appreciate the comments of Othy et al. (1) in response to
our recently published article (2). The authors treated myelin
oligodendrocyte glycoprotein (MOG)-immunized mice with CC
chemokine receptor 4 (CCR4) antagonists and did not observe
an altered course of disease (1). Thus, they give a warning
on rapid translational studies. The most important aspect of
our study was the finding that dendritic cells (DCs) are the
relevant cellular subset mediating CCR4-dependent effects in
experimental autoimmune encephalomyelitis (EAE) devel-
opment (2). This prominent role of CCR4-expressing DCs in
EAE was unexpected, because DCs expressed only low levels of
CCR4 compared with T-cell subsets. We studied CCR4 ex-
pression in several T-cell subsets in the mouse and found ele-
vated levels of CCR4 mRNA expression as expected in T
regulatory cells and T helper (Th) 2 cells, as well as in Th17
cells (Fig. 1). In accordance with our findings, human Th17 cells
were also shown to express CCR4 (3). This broad expression
pattern of CCR4 points to a high level of complexity of

CCR4-mediated effects in the pathogenesis of CNS autoim-
munity and has to be taken into account in translational studies.
However, our findings demonstrate that cell-specific effects
of CCR4 control EAE development, and we therefore empha-
sized the importance of cell-specific pharmacological inhibition
of CCR4 instead of using systemic blockade. We would further
like to stress the need for a clear distinction between studies
conducted on chemokine receptor-deficient mice and those
conducted using antagonists, which may lead to con-
flicting results. For example, CXCR3−/− mice exhibit increased
severity in the acute and the chronic phases of MOG-EAE,
whereas blocking CXCR3 with synthetic antagonists inhibited
EAE development (4). Because of the complex interplay be-
tween chemokine receptors and their ligands, these controversial
findings cannot be explained easily. For example, chemokine
receptors can act as scavenger molecules, and this may lead to
elevated levels of chemokines in the absence of their cognate
receptors, or after pharmacological blockade (5). Obviously,
such effects are constitutive in gene KOs but not in pharmaco-
logical studies. On the other hand, many antagonist studies use
DMSO as a solvent, which adversely affects the blood–brain
barrier and may influence brain infiltration of mononuclear cells
(6). We feel that the most pressing issue related to the thera-
peutic application of CCR4 antagonists is the investigation of
cell-specific blockade of chemokine/chemokine interactions in
models of CNS autoimmunity.
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Fig. 1. CCR4 mRNA expression in T-cell subsets. Quantitative RT-PCR assay
for CCR4 mRNA in various T-cell subsets differentiated in vitro from C57BL/6
mice. Magnetic bead–sorted splenic CD4+ T cells were stimulated with plate-
bound αCD3 antibody (4 μg/mL) or αCD28 antibody (4 μg/mL), together with
TGF-β (5 ng/mL) and IL-6 (20 ng/mL) for Th17 differentiation; with IL-12 (10
ng/mL) for Th1 differentiation; with IL-4 (10 ng/mL) for Th2 differentiation;
or with TGF-β (5 ng/mL) for regulatory T-cell (Treg) differentiation. A
quantitative RT-PCR assay of cDNA samples was performed. The ratio of the
average copies of gene mRNA per copy of GAPDH mRNA was determined
(mean ± SEM).
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