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Functional analysis of Survivin splice variants in synovium of rheumatoid
arthritis using genome editing
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The applicants aimed to elucidate the proliferative potential of s%novium in
arthritis from the viewpoint of apoptosis, chemotaxis and its functional relationship wit
inflammation. They aimed to develop previously unidentified factors by comprehensive gene expression
analysis using RNA-seq. In synovial fibroblasts stimulated by the proinflammatory cytokine IL-1f3 ,

they found decreased gene expression of apoptosis-promoting factors. It was also confirmed that
blood coagulation Factor XIIl increased the expression of apoptosis inhibitory factor and chemokine

genes.



(RA)

0.5 0.8%
2
RA RA
RA FLS
RA FLS
FLS Survivin
FLS
FLS
RA FLS
MMP ADAMTS
FLS
WWP2 ADAMTSS .
PDGF FLS
IL-18
X1 B
IL-6
IL-6 XIHI
FLS X1l
mMRNA FLS MH7A
ATDC5
mMRNA
RNA seq FLS
FLS X1 FLS
X1

EGFP

mMRNA in vitro



mRNA  N!- mly

EGFP
invitro MRNA
IL-6 TNF CXCL10 Ni-
Mokuda
S, et al. Cytotechnology. 2022
EGFP mRNA
NE-AF JL2a—R1) D (m1g) & HmRNAI
BEORBEEWMNSED
avka—)L miyZil mipEH
mRNA
IL-6 concentration TNFa concentration CXCL10 concentration
(pg/ml) *x (pg/mi) (pg/ml)
1250,  Prod 40 . 1250
1000 oo p=0‘.‘015 30 1000
750 — 750
20
500 500
250 ﬂ ﬁ 10 250
cﬂ‘,m,, Cndndnld nd
\y\@o& ,\\9\@0& & g\@o& ,\&\@0& N
\@t@(‘o&\i@%g@ \@i@o&‘:@ég@ E &
00&@ & K E L& K< £
IL-18 GO/G1 switch 2 G0S2
BCL2 Binding Component3 BBC3
FLS
X111 FXI11
XL A (FXINI-A) B (FXI11-B)
FXI1-A /
FXI111-B
X111
FXII-A FXI111-B
FXI111-B
FLS Western blotting
FXI111-B FXIlI-B  FLS
FLS FXIII-B RNA-
seq FXI111-B IL-8

FXI11-B
Watanabe H & Mokuda S, et al. Inflammation

and Regeneration. 2023

mRNA FXI11-B RT-gPCR

@ . 0 EGFP mRNA
[ 2594 /1
3 0 EGFP mRNA § 25 F13B mRNA
‘e 201 F13B mRNA 2 e =
o ‘f- c 20 ;
5 T ey e S=
» Q 15 w T
oaQ ® nQ. 15

<< —
S @ 101 & 23 10
o= L") o= ?
2 s . 2 s
s olm | m » _HEE s
4 ® 9 ['4

A 5
(4 v 4



21 21 1 12

Hirofumi Watanabe & Sho Mokuda (equally contributed author), Tadahiro Tokunaga, Hiroki Kohno, 43

Michinori Ishitoku, Kei Araki, Tomohiro Sugimoto, Yusuke Yoshida, Toshihiro Yamamoto, Mayuko

Matsumoto, Junya Masumoto, Shintaro Hirata, Eiji Sugiyama

Expression of factor XIll originating from synovial fibroblasts and macrophages induced by 2023

interleukin-6 signaling.

Inflammation and Regeneration 2
DOl

10.1186/s41232-022-00252-4.

Michinori Ishitoku, Yusuke Yoshida, Toshiki Matsubara, Kenji Fujii, Ai Yorishima, Naoya Oka, -

Sho Masuda, Tomohiro Sugimoto, Sho Mokuda, Takao Masaki, Shintaro Hirata

Cryoglobulinemic Vasculitis Associated with Monoclonal Gammopathy of Undetermined Significance 2022

Developed after Sustained Virologic Response of Hepatitis C: A Case Report

Internal Medicine -
DOl

10.2169/internalmedicine.9768-22.

Sho Mokuda, Hirofumi Watanabe, Hiroki Kohno, Michinori Ishitoku, Kei Araki, Shintaro Hirata, 74

Eiji Sugiyama

N1-methylpseudouridine-incorporated mRNA enhances exogenous protein expression and suppresses 2022

immunogenicity in primary human fibroblast-like synoviocytes.

Cytotechnology 503-514
DOl

10.1007/s10616-022-00540-4

Hiroki Kobayashi, Yusuke Yoshida, Tomoki Komoshita, Harumichi Suma, Yohei Hosokawa, Yoshikazu 61

Hirose, Tomohiro Sugimoto, Sho Mokuda, Shintaro Hirata, Eiji Sugiyama

The efficacy of amenamevir for the treatment of disseminated herpes zoster complicated with 2022

probable varicella-zoster pneumonia in an immunocompromised patient.

Internal Medicine 1785-1788

Dol
10.2169/internalmedicine.8104-21.




Yusuke Yoshida, Naoya Oka, Ai Yorishima, Sho Masuda, Michinori Ishitoku, Kei Araki, Hiroki
Kohno, Hirofumi Watanabe, Tomohiro Sugimoto, Sho Mokuda, Shintaro Hirata

Safe introduction of hydroxychloroquine focusing on early intolerance due to adverse drug 2022

reactions in patients with systemic lupus erythematosus.

Internal Medicine -
DOl

10.2169/internalmedicine.0961-22.

Tomohiro Sugimoto, Yusuke Yoshida, Sho Mokuda, Shintaro Hirata 6

Comment on: Combination of immunosuppressive therapy and nintedanib improves capillaroscopic 2022

changes in systemic sclerosis-interstitial lung disease: a case report

Rheumatol Adv Pract . rkac024
DOl

10.1093/rap/rkac024.

Hiroki Kohno, Kazuhisa Ouhara, Sho Mokuda, Tadahiro Tokunaga, Tomohiro Sugimoto, Hirofumi 89

Watanabe, Michinori Ishitoku, Yusuke Yoshida, Noriyoshi Mizuno, Tatsuhiko Ozawa, Masatoshi

Kawataka, Shintaro Hirata, Hiroyuki Kishi, Eiji Sugiyama

The Lipopolysaccharide Mutant Re-LPS Is a Useful Tool for Detecting LPS Contamination in 2022

Rheumatoid Synovial Cell Cultures

Pathobiology 92-100
DOl

10.1159/000520022.

Tomohiro Sugimoto, Sho Mokuda, Hiroki Kohno, Michinori Ishitoku, Kei Araki, Hirofumi Watanabe, 61

Tadahiro Tokunaga, Yusuke Yoshida, Shintaro Hirata, Eiji Sugiyama

Comment on: Nailfold capillaries and myositis-specific antibodies in anti-melanoma 2022

differentiation-associated gene 5 antibody-positive DM. Reply

Rheumatology (Oxford) . el22-el24

DOl
10.1093/rheumatology/keab822.




Tomohiro Sugimoto, Sho Mokuda, Hiroki Kohno, Michinori Ishitoku, Kei Araki, Hirofumi Watanabe, 61

Tadahiro Tokunaga, Yusuke Yoshida, Shintaro Hirata, Eiji Sugiyama

Nailfold capillaries and myositis-specific antibodies in anti-melanoma differentiation- 2022

associated gene 5 antibody-positive dermatomyositis

Rheumatology (Oxford) 2006-2015
DOl

10.1093/rheumatology/keab681.

Harumichi Suma, Yusuke Yoshida, Tomohiro Sugimoto, Yoshimi Matsuo, Sze-Ming Law, Ran Nakashima, 48

Hiroki Kobayashi, Yohei Hosokawa, Michinori Ishitoku, Hiroki Kohno, Hirofumi Watanabe, Tadahiro

Tokunaga, Sho Mokuda, Takaki Nojima, Shintaro Hirata, Eiji Sugiyama

The clinical characteristics and predictors of severe digital ischemia in patients with anti- 2021

aminoacyl transfer RNA synthetase antibodies.

The Journal of Dermatology 1044-1051
DOl

10.1111/1346-8138.15884

Yusuke Yoshida, Tomohiro Sugimoto, Yohei Hosokawa, Harumichi Suma, Hiroki Kobayashi, Michinori 32

Ishitoku, Hiroki Kohno, Tadahiro Tokunaga, Hirofumi Watanabe, Sho Mokuda, Takaki Nojima,

Shintaro Hirata, Eiji Sugiyama

C-reactive protein and ground-glass opacity as predictors for intractable interstitial lung 2021

disease in patients with systemic sclerosis under cyclophosphamide treatment regardless of

concomitant glucocorticoids

Modern Rheumatology 141-148
DOl

10.1080/14397595.2021.1907014.

Shintaro Hirata, Hiroki Kohno, Hirofumi Watanabe, Tadahiro Tokunaga, Yusuke Yoshida, Tomohiro 31

Sugimoto, Sho Mokuda, Keisuke Oda, Takaki Nojima, Eiji Sugiyama

Tapering and discontinuation of oral glucocorticoids without deterioration of disease status in 2021

patients with rheumatoid arthritis under a stable treatment

Modern Rheumatology 803-808

DOl
10.1080/14397595.2020.1864914.




Tomohiro Sugimoto, Sho Mokuda, Kakuhiro Yamaguchi, Kei Araki, Hiroki Kohno, Yusuke Yoshida, 5

Shintaro Hirata, Noboru Hattori, Eiji Sugiyama

Rapid changes of nailfold capillary abnormalities during treatment for a patient with 2021

dermatomyositis complicated by lung cancer: a case report

Modern Rheumatology Case Reports 95-100
DOl

10.1080/24725625.2020.1826650.

Mayu Sato, Yusuke Yoshida, Tomohiro Sugimoto, Shinji Kishimoto, Takuji Omoto, Hirofumi 5

Watanabe, Tadahiro Tokunaga, Kazutoshi Yukawa, Hiroki Kohno, Sho Mokuda, Takaki Nojima,

Shintaro Hirata, Eiji Sugiyama

Asymptomatic coronary aneurysms in a patient with eosinophilic granulomatosis with polyangiitis 2021

who developed a digital gangrene

Modern Rheumatology Case Reports 130-136
DOl

10.1080/24725625.2020.1810404.

Yusuke Yoshida, Takuji Omoto, Hiroki Kohno, Tadahiro Tokunaga, Tatsuomi Kuranobu, Kazutoshi 31

Yukawa, Hirofumi Watanabe, Katsuhiro Oi, Tomohiro Sugimoto, Sho Mokuda, Takaki Nojima, Shintaro

Hirata, Eiji Sugiyama

Lower CH50 as a predictor for intractable or recurrent lupus enteritis: A retrospective 2021

observational study

Modern Rheumatology 643-648
DOl

10.1080/14397595.2020.1812871.

Sho Mokuda, Tadahiro Tokunaga, Junya Masumoto, Eiji Sugiyama a7

Angiotensin-converting Enzyme 2, a SARS-CoV-2 Receptor, Is Upregulated by Interleukin 6 through 2020

STAT3 Signaling in Synovial Tissues

The Journal of Rheumatology 1593-1595

DOl
10.3899/jrheum.200547.




Kuranobu Tatsuomi Mokuda Sho Oi Katsuhiro Tokunaga Tadahiro Yukawa Kazutoshi Kohno 87

Hiroki Yoshida Yusuke Hirata Shintaro Sugiyama Eiji

Activin A Expressed in Rheumatoid Synovial Cells Downregulates TNFa -Induced CXCL10 Expression 2020

and Osteoclastogenesis

Pathobiology 198-207
DOl

10.1159/000506260

Tokunaga T, Mokuda S, Kohno H, Yukawa K, Kuranobu T, Oi K, Yoshida Y, Hirata S, Sugiyama E. 21

TGFB 1 Regulates Human RANKL-Induced Osteoclastogenesis via Suppression of NFATcl Expression. 2020

International Journal of Molecular Sciences E800
DOl

10.3390/i jms21030800

Yukawa K, Mokuda S, Kohno H, Oi K, Kuranobu T, Tokunaga T, Yoshida Y, Yamana J, lIwahashi M, 38

Hirata S, Yamana S, Sugiyama E.

Serum CXCL10 levels are associated with better responses to abatacept treatment of rheumatoid 2020

arthritis.

Clinical and Experimental Rheumatology 956-963
DOl

Yukawa K, Mokuda S, Yoshida Y, Hirata S, Sugiyama E. 77

Large-vessel vasculitis associated with PEGylated granulocyte-colony stimulating factor. 2019

The Netherlands Journal of Medicine 224-226

DOl




Mokuda S, Nakamichi R, Matsuzaki T, Ito Y, Sato T, Miyata K, Inui M, Olmer M, Sugiyama E, Lotz 10
M, Asahara H,

Wwp2 maintains cartilage homeostasis through regulation of Adamts5. 2019
Nature Communications 2429

DOl
10.1038/s41467-019-10177-1.




