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The aim of this study is identification of therapeutic targets for systemic lupus erythematosus
based on the transcriptome and genotype from immune cell subsets, T cells, B cells. dendritic
cells, and monocytes. The biological functions of candidate pathways are examined using patients
cells including iPS cells. Intervention strategies are explored from chemical compounds,
antibodies, and a suppressive cytokine, TGF-beta3.

We picked up 50 SLE patients, 25 RA patients and 30 healthy controls. Each immune cell
subset in PBMCs was sorted with multicolor flow cytometry and followed by RNA-seq. Interferon
signature upregulation was detected in all subsets from SLE patients. The number of differentially
expressed genes (DEGs) varied between subsets and showed remarkable increase in memory B cell
subset compared to naive B cell subset. Pathway analysis revealed cell metabolism—related genes
were highly included in the memory B cell DEGs. When gene expressions are classified using weighted
gene coexpression network analysis (WGCNA) to generate gene modules, random forest analysis of
gene modules from all immune subsets revealed the importance of cell metabolism signature from
memory B cells. Moreover, we performed expression quantitative trait locus (eQTL) analysis in
collabolation with Dr. Kubo from RIKEN (Center for Integrative Medical Sciences, Deputy director).
The eQTL analysis revealed a significant association between cell metabolism
signature/plasmablast differentiation and SLE GWAS SNPs related to type I IFN signaling/innate
immune signals. We also identified several pathways with increased activity using joint eQTL
analysis. With regard to drug development, we have identified several candidate genes from
thousands of DEGs of memory B cells from SLE to perform target validation in collabolation with
Dr. Tsunoda (Chugai Pharmaceutical Co., Ltd, Department Manager of Discovery Technology Research
Dept.). These achievements will contribute to the construction of therapeutic strategies based
on the understanding of the immunopathological network.

We also established iPS cells from two sister SLE cases as a platform to analyze the
function of genetic polymorphisms. We have successfully induced monocytes and dendritic cells
from these iPS cells. Whole exome sequence of iPS cells revealed an accumulation of cell
metabolismrelated variants suggesting the importance of cell metabolism in SLE. For the
application of regulatory cytokines, we have found that TGF-beta3 inhibit B cells functions through
the suppression of mTOR signal and cell metabolism. This observation suggests the potential of
TGF-beta3 to treat SLE-specific abnormality.

Collectively, these findings indicate significant progresses in the identification of

therapeutic targets in SLE based on the comprehensive analysis of genome and transriptome.
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Cell-type-specific transcriptome analysis of peripheral blood mononuclear cells (PBMCs)
revealed B cell contribution to systemic lupus erythematosus pathogenesis. Oral
presentation Yusuke Takeshima, Yukiko Iwasaki, Mineto Ota, Kazuyoshi Ishigaki, Shuji
Sumitomo, Yuta Kochi, Tomohisa Okamura, Keishi Fujio, Kazuhiko Yamamoto. The 45th
Annual Meeting of The Japanease Society for Immunology. December 5, 2016. Okinawa
(Japan)
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