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This project is aimed at identifying a new subset of CD4* T cells and new function related to lipid.
Through utilizing lipids or new T cell function discovered by this project, development of new
drugs to obtain immune regulation in inflammatory disorders is expected in the future.

Naive CD4+ T cells differentiate into several subsets such as Thl and Th2 and so on upon
antigen stimulation together with cytokines that differentially can define the fate. Then each
differentiated subset exerts distinct function and appropriately contributes to disease
pathogenesis. During that process, the cytokine, which is necessary for differentiation of the
subset or produced from the differentiated subset, suppresses the efficient differentiation of other
subsets. This relationship between key cytokines and subset differentiation is the one of the big
reasons why each subset can be independent from each other. The idea employed in this project
is to use cytokines that inhibit already identified subsets for stimulation of naive CD4* T cells
and expects that stimulated T cells potentially differentiate into unidentified subsets (ThX) with
new function, avoiding from differentiation into known subsets instead.

We identified interleukin (IL)-27 to suppress Th17 and iTreg differentiation and utilized the
combination of IL-27 and TGF-B, which is known to inhibit Th1 and Th2 differentiation, for ThX
induction. To do that, naive CD4+*CD62Lk CD44CD25 T cells were isolate from C57BL/6 wild-type
mice and stimulated with IL-27 and TGF-p in addition to anti-CD3 antibody, anti-CD28 antibody to
prepare ThX in vitro. At the same time, representative known subsets were prepared and gene expression
profiles of all prepared subsets were genome-widely analyzed by RNA-seq. As the results, genes that are
specifically expressed only in ThX were listed and cholesterol metabolizing enzyme X was identified as
the most highly expressed gene. Quantitative PCR also confirmed that enzyme X is specifically expressed
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only in ThX but not in other subsets. Since enzyme X is known to convert cholesterol into metabolite Y, it
is expected that ThX might secrete metabolite Y. Gas-chromatography and mass-spectrometry measured
metabolite Y in supernatant of ThX and confirmed that metabolite Y was secreted from ThX. To
understand the function of metabolite Y, metabolite Y were supplied into in vitro culture system of CD4+*
T cells and T cells were analyzed by flow cytometry, demonstrating that metabolite Y induced cell
death in CD4* T cells.

This year, we identified enzyme X as a novel functional molecule of CD4* T cells and results
indicated that metabolite Y might contribute immune regulation via inducing cell death in T
lymphocytes. We are going to further analyzed the function of enzyme X-expressing T cells in vivo

and take advantage of our results to develop new drugs in the future.
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