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Our team is focusing on the analysis of the regulation
of T cell function, such as antigen recognition, T cell acti-
vation, negative regulation, T cell differentiation, and the
disruption of T cell function. Particularly we emphasize
the dynamic regulation of T cell recognition/activation in
both at the single cell level as well as T cell homeosta-
sis in a clonal population. Particularly in this year, (1)
we found that IRAK-4, a critical mediator in signal trans-
duction of innate immunity, is involved in TCR signaling.
(2) Negative co-stimulation receptor CTLA-4 is involved in
negative selection of thymocytes but is dispensable for sup-
pressive function of CD4+CD25+regulatory T cells. (3)
we unveiled the mechanism regulating the branching sig-
nal for degranulation vs. cell survival upon stimulation
with IgE+antigen vs. IgE alone.

1. Regulation of signal transduction for T cell
activation

Early activation of T cells upon antigen-recognition is
mainly regulated by signals through TCR. We analyzed
whether signal molecules critical in innate immunity is in-
volved in T cell responses as acquired immunity. IRAK-4
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plays a central role in signal transduction of TLR and IL-
1R/IL-18R, and IRAK-4-deficient mice failed to respond
to such innate immunity. In vivo T cell responses were
impaired in TRAK-4-deficient mice. Analyses of isolated T
cells revealed functional impairment in proliferation, cell
cycle regulation and cytokine production. T cell stimula-
tion triggers two major transcription factors, NF-AT and
NF-xB, and TRAK-4 is critical for NF-xB but not NF-AT.
This observation that signaling molecule critical for innate
immunity is involved in acquired immunity particularly for
NF-kB regulation raises the possibility of involvement of
other molecules in innate immunity.

2. In vivo function of negative co-receptor
CTLA-4

Cytotoxic T lymphocyte Antigen-4 (CTLA-4) is a ma-
jor inhibitory co-stimulation receptor in T cells that medi-
ats inhibitory signals. CTLA-4-deficient mice die in early
life due to lymphoproliferative disorder. To analyze in vivo
function of CTLA-4, we made CTLA-4 and its mutant
lacking the cytoplasmic tail and crossed with the deficient
mice. Overexpression of CTLA-4 suppressed negative se-
lection of thymocytes and resulted in generation of autore-
active T cells. The lymphoproliferative disease was cured
by even tail-less CTLA-4Tg mice. On the other hand,
CD4+4CD25+regulatory T cells (Treg) constitutively ex-
press CTLA-4 and it has been suggested that CTLA-4 is
critical in their suppressive function. However, analyses
of overexpression (Tg mice) or deficiency (KO mice) of
CTLKA-4 revealed that CTLA-4 is not involved in sup-
pressive function. We rather suggest that CTLA-4 may be
involved in homeostasis of Treg in theperiphery.

3. Signal branching for degranulation vs.
vival of mast cells

Crosslinking of the high affinity IgE receptor, FceRI,
on mast cells by IgE and multivalent Ag initiates cas-
cades leading to various allergic responses. IgE alone in
the absence of antigen (IgE (-Ag)) actively promotes mast
cell survival. We have demonstrated that FceRIy-ITAM
is essential for IgE-induced mast cell survival similar to
IgE+Ag stimulation, found its mechanism that stimula-
tion of mast cells with IgE (-Ag) but not IgE+Ag induces
the sustained signaling induces the mechanism of survival
induced by IgE using BMMCs lacking several downstream
molecules. Our results indicate that IL-3 plays a crucial
role for IgE-induced mast cell survival.
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