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1.1-PS cell research project

The purpose of this research project is to establish the new disease-specific molecule target
therapy in autoimmune diseases such as Sjégren’s syndrome (SS), systemic lupus erythematosus
(SLE), and polymyositis/dermatomyositis (PM/DM), using iPS cells. We have the three projects.

1)SS : Although M3R reactive Th1 and Th17 cells play a crucial role in the generation of SS, Treg
cells regulate activity of disease. Thus, we clarify the translational molecule from M3R reactive Th1l
cells to Treg cells, using iPS cells derived from M3R reactive Th1 cells in patients with SS. The unique
point in this study is to conserve rearranged TCR genes between M3R reactive Th1 cells and T-iPS
cells, resulting in the production of Treg cells showing the same antigen specificity.

2)SLE : Genome wide association study (GWAS) and epigenetic analysis in systemic lupus
erythematosus (SLE) indicate the importance of B cells, monocytes, and T cells. Identification of
functional modification induced by each lupus-risk allele enables us to elucidate immunologic
pathogenic pathways that could be suitable targets for new lupus therapies. The purpose of this project
is to evaluate the effect of lupus-risk alleles on iPS cells from typical lupus patients. We have already
established 2 lines of iPS cells from 2 lupus patients and successfully induced momocytes and dendritic
cells from these 1PS cells. In 2017, we are going to construct an experimental pipeline for genome-
editing to introduce a lupus risk allele. In 2018 and 2019, lupus-risk alleles related to cytokine
production and microparticle release will be introduced to iPS cells to analyze functional alteration on
induced monocytes and dendritic cells. This project will provide a robust basis for a novel therapy.

3)PM/DM: Studies on a model of polymyositis (PM) have revealed that activation of autoreactive
T cells and innate immunity in the muscle tissues are crucial for the development of autoimmune
myositis. Furthermore, we elucidated that regenerating muscles produce cytokines and induce an
inflammatory milieu that facilitate the development of myositis. Genetic properties of myocytes to
produce cytokines in PM/dermatomyositis (DM) patients may facilitate activation of innate immunity
of the local muscles. Hence, we established human induced pluripotent stem cells (hiPSCs), which can
differentiate into myocytes by overexpressing a myogenic transcription factor, MyoD, from healthy
controls and PM patients. By differentiating these hiPSCs into myocytes, we can verify the differences
of genetic properties in cytokine production. Furthermore, we can reveal how muscles are involved in
the pathology of PM/DM by identifying the molecule that overexpresses MHC class I on PM/DM
muscles and by elucidating the role of IFN-y on PM/DM muscles.
2.Genomue research project

1)SLE: Results on GWAS in SLE patients were applicate to establish the new molecule

targeting therapy.

2)PM/DM: GWAS analysis from 587 patients with PM/DM showed some candidate genes but
there were no association with diseases by MYOGEN international research consortium. In
contrast, GWAS analysis from 33 patients with CADM represented WDFY4 gene was strongly
associated with disease and also recognized by MYOGEN international consortium.

3)SS : GWAS analysis from 656 patients with SS showed HLA-DPA2, STAT4, DGUOK-TET3

genes were associated with SS, and also were agreed with SICCA international research

consortium. 6



3.Gene analysis for molecule targeting therapy

Several genes were related to SLE, PM/DM, SS, and ASD, and further studies on molecule

targeting therapy strategies are now on going.
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