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Naoyuki Tsuchiya (University of Tsukuba, Medical and Molecular Genetics Epidemiology Laboratory), Masayoshi Harigai
(Tokyo Women's Medical University, Institute of Rheumatology) conducted a genome-wide association study (GWAS),
and identified the disease susceptibility candidate regions fulfilling P <5.0 x 10 8. Similar to the populations of European
ancestry, the HLA-DR / DQ region showed the strongest association with the MPA and MPO-ANCA positivity. In the
analysis of the novel candidate gene, rs2205960T allele upstream of TNFSF4 was significantly increased in the PR3-ANCA
positive group and similar tendency was also observed in GPA. In addition, rs1128334A of ETS1 gene 3 ‘untranslated
region was significantly increased in GPA and PR3-ANCA positive groups. Based on the analysis result of GWAS data,
the whole genome sequencing was carried out and the biological significance is being evaluated.
Akihiro Ishizu (Hokkaido University Graduate School of Health Sciences Institute) developed and verified a prediction
method of treatment response in patients with MPA using changes in the expression of 16 genes in peripheral blood. The
specificity was 90% and the sensitivity was 50%. He clarified that Cl-amidine, a PAD inhibitor, suppresses NETs formation
in vitro and contributes to inhibition of MPO-ANCA production in vivo. In this fiscal year, he examined the inhibitory
effect of thrombomodulin a on vascular endothelial cell (HUVEC) injury. NETs induced from the peripheral blood of
healthy volunteers injured HUVEC in a dose-dependent manner, and histones released from NETSs were responsible for the
damage. Thrombomodulin o binds histones and is expected to neutralize vascular endothelial cytotoxic activity.
Tsutomu Takeuchi (Keio University School of Medicine, Internal Medicine Department) conducted two types of pathway
analysis using comprehensive gene expression data by DNA microarray for 8 patients with ANCA-related vasculitis (AAV)
and 21 healthy controls, and revealed activation of IL-6, IL-3, integrin, insulin, and MAP kinase pathways. Regarding the
IL-6 signaling pathway, both the expression of the JAK-STAT pathway and the MAP kinase pathway-related genes were
elevated, and the IL-6 signaling pathway is considered as a candidate of therapeutic target. Furthermore, an increase in
gene expression of integrin alpha Ilb was observed in AAV patients compared to healthy controls, and cell surface
expression of integrin alpha I1b tended to be increased in neutrophils from AAV patients.
Jun-ichi Hirahashi (Apheresis and Dialysis Center, Keio University School of Medicine) collaborated with Professor
Hiroshi Kawakami of Kyoritsu Women's University to identify 25 amino acid residues and 12 amino acid residues (FK-12
peptide) derived from bovine lactoferrin (Lf) which have an inhibitory effect on release of neutrophil leukocyte
extracellular trap (NETSs) by fragmenting the protein. As an in vivo evaluation system, they established NETs-dependent
acute renal injury model. For in vitro evaluation, they quantified NETSs released from human neutrophils using picogreen.
In collaboration with Professor Yoshio Hayashi of Tokyo University of Pharmacy and Life Science, they found that FK12-
amide, FK-12 peptide derivative, had NETSs inhibitory effect. Next, they prepared 11 kinds of peptide mutants by alanine
scanning mutagenesis, and are now verifying the effect using the in vitro evaluation system. Based on these investigations,
they aim to identify peptides that retain good in vivo NETSs inhibitory activity.
Hitoshi Hasegawa (Ehime University Graduate School of Medicine, Graduate School of Medicine, Graduate School of
Medicine, Blood, Immune, Infectious Diseases, Internal Science) conducted a large-scale quantitative analysis of serum
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proteome with the aim of developing new diagnostic and therapeutic biomarkers, and extracted 83 candidate markers.
Promising candidate proteins were analyzed by ELISA and nine markers for disease activity were identified. Of these,
TIMP-1 was the most useful, reflecting the activity of AAV more sensitively than CRP and MPO-ANCA. TKT and CD93
were also useful as markers for kidney damage. TNC increased in patients with pulmonary infiltrates, and correlated with
severity as well (submitted).

Michi Tsutsumino (Tokyo Women's Medical University, Institute of Rheumatology) examined the cytokine profiles by
multiplex analysis using sera from patients with MPA and GPA before and six months after remission induction treatment.
Cytokines showing high levels before treatment and having significantly decreased after treatment were IL-1 beta, IL-6
and MIP-1 alpha, which were common to both MPA and GPA. These molecules were considered to be therapeutic target
molecules.

Akihiro Ishizu, Yoshinari Takasaki (Graduate School of Medicine, Juntendo University School of Medicine, Collagen
Disease and Rheumatology), Michi Tsutsumino prepared the clinical development road map of tocilizumab for AAV. They
consulted with Chugai Pharmaceutical Co., Ltd. and PMDA on the trial protocol and the path to approval, and finally
agreed with the PMDA on these issues.

Koichi Amano (Department of Rheumatology and Collagen Disease, Saitama Medical School), Tetsuya Horita (National
University Hokkaido University Hokkaido University Hospital Internal Medicine I1), Yoshihiro Arimura (Kyorin Gakuen
Kyorin University School of Medicine / Kidney - Rheumatism and Collagen Disease Internal Medicine), Takahiro Okazaki
(St. Marianna University School of Medicine rheumatism - collagen disease - allergy internal medicine), Ken-ei Sada
(National University University Graduate School of Medicine and Pharmaceutical Sciences Graduate School of Medicine
and Pharmaceutical Sciences, Department of Internal Medicine), Yoshinari Takasaki, Tsutomu Takeuchi, Yoshiya Tanaka
(University of Occupational and Environmental Health Department of Internal Medicine, 1st Internal Science Course),
Michi Tsutsumino, Hiroaki Dohibashi (National University University School of Medicine, Blood, Immune, Respiratory
and Internal Science), Masayoshi Harigai conducted clinical trial consultations based on the above roadmap, and agreed
with PMDA for the clinical trial implementation plan. We established a GCP-compliant clinical trial implementation system
and held a start-up meeting with the participating medical institutions in September 2016. We established the trial secretariat
and received IRB approval at multiple participating medical institutions including Tokyo Women's Medical University
Hospital in this fiscal year.
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