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Our scientific goal is how the molecular basis of signal
transduction cascades through cytokine signaling pathway
regulates effector T cell differentiation and how the effec-
tor cytokine gene is epigenetically controlled during cell
lineage commitment. Therefore, understanding of the bio-
chemical events in the cytokine signaling pathway and the
lineage specific transcriptional regulation in Th2 cytokine
gene expression are fundamentally important.

1. Role of SOCS in allergic disease

Recently we focused on how Thl/Th2 differentiation
is regulated by negative regulator of cytokine signaling
(SOCS). Our laboratory has recently found that SOCS is
a key molecule to determine the Th1l/Th2 polarization.
SOCS5 and SOCS3 preferentially expressed on Thl and
Th2 cells, respectively. SOCS3 expression levels tightly
correlate with the risk for Th2 mediated immune disease,
such as dermatitis and asthmatics. This year, we ex-
tend our search of how SOCS3 and SOCS5 implicated in
the immunity against leishmania and listeria infections,
experimental induced sepsis, and antigen induced airway
hyper-responsiveness. The transgenic mice constitutively
expressed SOCS5 in T cells exhibited inhibition for the
experimental induced sepsis, but not for the responses
against leishmania and listeria infections and the antigen
induced airway hyper-responsiveness. SOCS3 expression
levels tightly correlate with the risk for Th2 mediated im-
mune disease, such as dermatitis and asthmatics. The
transgenic mice constitutively expressed SOCS3 in T cells
exhibited elaborating the immunity against leishmania and
the antigen induced airway hyper-responsiveness. These
results indicate that SOCS3 regulates the development of
wide range of Th2 mediated immune disease.

2. IL-4-mediated signaling is a time-restricted
instruction switch for Th2 differentiation

An initial activation signal via the T cell antigen recep-
tor (T'CR) in a restricted cytokine environment is critical
for the onset of helper T (Th) cell development. Cytokines
regulate the expression of key transcriptional factors, T-
bet and GATA-3, which instruct the direction of Thl and
Th2 differentiation, through changes in chromatin confor-
mation. In this study, we investigated the kinetics of IL-4-
mediated signaling in a transgenic mouse, expressing hu-
man IL-4 receptor on a mouse I1.-4 receptor deficient back-
ground, demonstrating that an IL.-4 signal was required at
the early stage of TCR-mediated T cell activation for lin-
eage commitment to Th2, along with structural changes in
chromatin, which take place in the conserved non-coding
sequences (CNS)-1 and-2 within the IL-4 locus. The role
of IL-4 signaling may have a time restriction during Th2
differentiation. In late stages of initial T cell activation,
the chromatin structure of the IL-4 locus retains conden-
sation state. These results demonstrate that, IL-4-induced

1330

GATA-3 expression is time-restriction switch for Th2 dif-
ferentiation.

3. Th2 cytokines exhibited a highly restricted
expression profile in the cells of distinct

lineage that differentiate under distinct tissue environ-
ment. Epigenetic changes in the chromatin structure of
the Th2 locus tightly associate with cytokine expression
profile during the differentiation process from naive CD4
T cells toward effecter Th2 cells. Using a transgenic ap-
proach as reporter GFP emission, we studied cis-acting ac-
tivity of considerable conservation of noncoding sequences
on ilj locus to regulate Th2 specific expression. Conserved
noncoding sequence-2 (CNS-2), which locates at far down-
stream of il/ gene, regulated IL-4 expression of distinct
T cell lineages. In NKT and memory like CD4+T cells,
CNS-2 cis-acting element controlled initial IL-4 produc-
tion through Notch/RBP-J signaling pathway. The CNS-2
mediated GFP expression also tightly correlated withTh2
specific IL.-4 production in secondly response, and this el-
ement clearly exhibited Th2 specific binding of GATA-3
that is master regulator for Th2 lineage. These results in-
dicate that CNS-2 cis-acting element on ¢4 locus distinctly
regulates primary and secondary il/ gene expression in dis-
tinct T cell lineages.
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