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SUMMARY

CD4 positive helper T (Th) cells act like a
conductor in immune responses, and are subdivided
into several populations based on their cytokine
production profile. Th cells usually balance each
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other, and regulate protective immune responses.
However, if the balance shifts towards a typeZ2 bias,
the allergic diseases can develop. Th2 cells are
involved in the earliest step of allergic reactions.
They regulate the onset of allergic reaction through
secretion of interleukin (IL)-4, IL-5, and IL-13, so-
called ThZ cytokines. We hypothesized that the
control of Th2 cell differentiation and functions
results in the inhibition of allergic responses, such
as IgE production, recruitment of eosinophils
at inflammatory lesions, and airway hyper-
responsiveness. Therefore, we have investigated
the molecular mechanisms involved in the induction
of Th2 cell differentiation and the maintenance of
Th2 cell identity. As a result, we found that the
transcription factor GATA3 regulates Th2 cell
differentiation via epigenetic regulation of Th2
cytokine expression. In addition, we found that a
histone methyltransferase, MLL1 (Mixed lineage
leukemia), plays a crucial role in the development of
chronic allergic responses. MLL1 maintains GATA3
expression and the ability to produce Th2 cytokines
in memory ThZ cells via epigenetic mechanisms.
We also demonstrated that down-regulation of
MLLI1 expression results in the improvement of the
symptoms in a model of allergic airway inflammation.
In the future, we hope to find new strategies for the
treatment of allergic disorders by defining of the
molecular mechanisms that underlie disease.

X ®

1) Zhu J, Yamane H, Paul WE. Differentiation
of effector CD4 T cell populations. Annu Rev
Immunol 2010; 28: 445-89.

2) Nakayama T, Yamashita M. Critical role of

3)

4)

5)

6)

7)

8)

9)

10)

11)

12)

(1T R & G

the Polycomb and Trithorax complexes in the
maintenance of CD4 T cell memory. Semin
Immunol 2009; 21: 78-83.

Turner BM. Cellular memory and the histone
code. Cell 2002; 111: 285-91.

Korn T, Bettelli E, Oukka M, Kuchroo VK. IL-17
and Thl17 Cells. Annu Rev Immunol 2009; 27: 485-
517.

Dong C. Tyl7 cells in development: an updated
view of their molecular identity and genetic
programming. Nat Rev Immunol 2008; 8: 337-48.
Sakaguchi S, Yamaguchi T, Nomura T, Ono M.
Regulatory T cells and immune tolerance. Cell
2008; 133: 775-87.

Nakayama T, Yamashita M. Initiation and
maintenance of Th2 cell identity. Current Opinion
in Immunology 2008; 20: 265-71.

Ansel KM, Djuretic I, Tanasa B, Rao A.
Regulation of Th2 differentiation and Il14 locus
accessibility. Annu Rev Immunol 2006; 24: 607-56.
Yamashita M, et al. Crucial role of MLL for the
maintenance of memory T helper type 2 cell
responses. Immunity 2006; 24: 611-22.

Onodera A, et al. STAT6-mediated displacement
of polycomb by trithorax complex establishes
long-term maintenance of GATAS3 expression in T
helper type 2 cells. The Journal of Experimental
Medicine 2010; 207: 2493-506.

Yokoyama A, et al. Leukemia proto-oncoprotein
MLL forms a SETI-like methyltransferase
complex with menin to regulate Hox gene
expression. Mol Cell Biol 2004; 24: 5639-49.

Wei G, et al. Global mapping of H3K4me3 and
H3K27me3 reveals specificity and plasticity
in lineage fate determination of differentiating
CD4+ T cells. Immunity 2009; 30: 155-67.




