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The aim of this project is to develop fundamental technologies that enable us to regulate
the function or sensitivity of the cells of interest by modulating the balance of multiple stimulatory
and inhibitory molecules.

We have shown that PD-1, an inhibitory co-receptor, regulates autoimmunity, anti-tumor
immunity, and anti-infectious immunity by inhibiting immune responses against self, tumor, and
microbial antigens. Later, clinical trials of anti-PD-1 blocking antibody conducted by Ono
pharmaceuticals Co. Ltd., the collaborator of this project, revealed that PD-1 also regulates
anti-tumor immunity in human cancer patients and that the blockade of PD-1 function rejuvenated
the anti-tumor immunity resulting in the eradication of tumors in a significant proportion of the
patients. Therefore, we use inhibitory and stimulatory co-receptors as targets to develop the
above-mentioned technologies.

In FY 2016, we evaluated effects of inhibitory co-receptors against antigen stimulation
with stimulatory co-receptors. We also analyzed factors that correlate with the inhibitory effects of
inhibitory co-receptors on T cell activation.

Compared with antibodies or bio-molecules that block the function of target molecules, the
development of bio-molecules that activate the function of target molecules, especially inhibitory
molecules, has been less successful so far. In FY 2015, we successfully developed a bio-molecule
that potentiates the inhibitory effect of molecule A against T cell activation. In FY 2016, we observed
curative effects of this bio-molecule on autoimmune symptoms using a murine model of autoimmune
disease. We also succeeded in developing a bio-molecule that suppresses T cell activation by
potentiating molecule B.

By potentiating the function of stimulatory co-receptors, anti-tumor or anti-infectious
immune responses can be reinforced. However, the strict target restriction is required in potentiating
stimulatory co-receptors because the promiscuous activation of T cells can threaten life. Therefore
we have been trying to develop biomolecules that potentiates the function of stimulatory co-receptors
under limited conditions. In FY 2016, we developed two bio-molecules that augment T cell

activation upon antigen stimulation in an in vitro assay system.
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	本受託研究では、獲得免疫システムを担うT細胞の機能、分化及び生死を自在に操ることにより、免疫応答を制御して各種疾患を治療する方法を開発することを通して、T細胞の機能、分化及び生死を自在に操る技術、抑制性受容体の機能を増強する技術、標的とする細胞の表面に発現する複数の興奮性及び抑制性受容体の機能を特定のバランスで阻害あるいは増強する技術、改変抗体の親和性を向上させる技術、および細胞特異的に小分子RNA等を細胞内に送達する技術を開発することを目的としている。代表者らは、これまでに抑制性免疫補助受容体...
	平成28年度は、培養T細胞刺激実験系を用いて、興奮性免疫補助受容体による抗原受容体刺激増強効果に対する抑制性免疫補助受容体による抑制効果を検討した。また、T細胞抗原受容体刺激による遺伝子発現誘導に対する抑制性免疫補助受容体の抑制効果について、T細胞の活性化強度に影響を与える条件を複数検討することにより、抑制性免疫補助受容体の抑制効果に影響を与える因子を明らかとした。

