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HTLV-1induces a Th1-like state in CD4*CCR4"* T cells
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. Human T- lymphotroplc virus type1 (HTLV 1) is lrnked to multrple drseases lncludrng the neuromﬂammatory dlsease
i :HTLV 1- assocrated myelopathy/troprcal spastrc paraparesis (HAM/TSP) and adult T cell leukemra/lymphoma Evrdence :
”suggests that HTLV 1, via the viral protem Tax, exploits CD4* T cell plast|c1ty and induces transcrrptnonal changes in mfected
T cells that cause suppressrve CD4*E025*CCR4* Tregs tolose expressron of the: transcnptlon factor FOXPB and produce
' lFN-'y, thus promotmg mflammatron We hypothesued that transformatlon of HTLV-1-infected (Z(ZR4+ T cells mto Th1 like
' icells plays akeyrolei in the pathogenesrs of HAM/TSP Here, usrng patlent cells and cell lmes, we demonstrated that Tax, in
: ’ cooperatron with speclﬁclty protem 1 (Spl), boosts expressron of the Th1 master regulator T ba X transcrlptronffactor (T-bet)
' : and consequently promotes productlon of lFN-y Evaluation of CSF and spmal cord lesions. of HAM/TSP patrents revealed.
;the presence of abundant CD4*ECR4* Tecells that coexpressed the Th1 marker CXCR3 and produced T-bet and lFN-y Fmally,
' treatment of lsolated PBMCs and CNS cells from HAM/TSP patrents wrth an an’nbody that targets CCR4+ T cells and mduces

vrable treatment optron for HAM/TSP

Introduction
The flexibility of the CD4* T cell differentiation program that un-
derlies the success of the adaptive immune response has recently
been implicated in the pathogeneses of numerous inflammatory
diseases (1-3). The majority of CD4* T lymphocytes belong to a
class of cells known as Th cells, so called because they provide
help on the metaphorical immune battlefield by stimulating the
other soldiers — namely, B cells and cytotoxic T lymphocytes —via
secretion of various cytokines. Interestingly, there is also a minor-
ity group of CD4* T cells with quite the opposite function: Tregs
actively block immune responses by suppressing the activities
of CD4* Th cells as well as many other leukocytes (4). Tregs are
credited with maintaining immune tolerance and preventing in-
flammatory diseases that could otherwise occur as a result of unin-
hibited immune reactions (5). Thus, the up- or downregulation of
certain CD4" T cell lineages could disrupt the carefully balanced
immune system, threatening bodily homeostasis.

The plasticity of CD4* T cells, particularly Tregs, makes CD4*
T cell lineages less clean-cut than they may originally appear. CD4*
T cells are subdivided according to various lineage-specific chemo-
kine receptors and transcription factors they express, as well as the
cytokines they produce (6). Thi cells, for example, can be identi-
fied by expression of CXC motif receptor 3 (CXCR3) and T box

Conflict of interest: The authors have declared that no conflict of interest exists.
Submitted: January 17, 2014; Accepted: May 8, 2014.
Reference information: ] Clin (nvest. 2014;124(8):3431-3442, doi:10.1172/)Ci75250.

: cytotoxmty inthese cells reduced both viral Ioad and IFN-y productron whlch suggests that targetlng CCR4’ T cells may be a

transcription factor (T-bet; encoded by TBX2I) and are known to
secrete the proinflammatory cytokine IFN-y (6). While both have
been known to express CC chemokine receptor 4 (CCR4) and
CD25, Th2 cells and Tregs can usually be distinguished from each
other by their expression of GATA-binding protein 3 (GATA3)
and forkhead box p3 (FOXP3), respectively (6, 7). CCR4 is coex-
pressed in the majority of CD4*FOXP3* cells and in virtually all
CD4*CD25*FOXP3* cells, making it a useful — albeit not fully spe-
cific — marker for Tregs (8, 9). FOXP3 is a particularly noteworthy
marker because its expression is said to be required for Treg iden-
tity and function (10). In fact, Foxp3 point mutations are reported to
cause fatal multiorgan autoimmune diseases (11). Even partial loss
of FOXP3 expression can disrupt the suppressive nature of Tregs,
representing one of several pathways by which even fully differ-
entiated Tregs can reprogram into inflammatory cells (12). There
have been several reports of Tregs reprogramming in response to
proinflammatory cytokines such as IL-1, IL-6, IL-12, and IFN-y (12,
13); it is thought that this reprogramming may have evolved as an
adaptive mechanism for dampening immune suppression when
protective inflammation is necessary (12). However, this same plas-
ticity can lead to pathologically chronic inflammation, and several
autoimmune diseases have been associated with reduced FOXP3
expression and/or Treg function, including multiple sclerosis, my-
asthenia gravis, and type 1 diabetes (14, 15).

Of the roughly 10-20 million people worldwide infected
with human T-lymphotropic virus type 1 (HTLV-1), up to 2%-3%
are affected by the neurodegenerative chronic inflammatory dis-
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