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Helper T cells have been thought to play a central role in not only acquired immune responses but also in
immune regulation. Recently, several subsets such as Th17 and iTreg have been discovered in addition to
Th1 and Th2. Differentiation of each helper T cell subset is regulated by cytokines from other helper T cells.
Thus, we have tried to define the mechanism of helper T cell differentiation and to build its computer
modeling. WE discovered Smad-independent Th17 differentiation by biochemical analysis, and fond that
the reduced expression of Eomesodermin (Eomes) is involved in Th17 differentiation. We also discovered
modulation of Th17 differentiation by JAK inhibitors due to different specificity of JAK kinase inhibitors
to each JAK. Next, we have developed the computer model of the helper T cell differentiation, which
contains interactions among subtypes through cytokines and interactions among transcription factors.

This model mimicked the TGF-B concentration dependency and the TCR stimulation strength dependency
of iTreg and Th17.
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