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New molecular mechanism of autoimmunity via deficiency in mucin glycosylation of
salivary gland
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A decrease of mucin in salivary gland tissues contributes to the onset of
autoimmune lesions in a murine model of Sjogren®s syndrome. In addition, mucl9 mRNA expression and
mucin volume of salivary gland in SS model mice were significantly decreased compared with these in
control mice. Moreover, when using GVHD model, inflammatory lesions in mucl9 gene mutant recipient
mice were enhanced in contrast to control mice.

autoimmunity salivary gland mucin Sjogren®s syndrome



Sjogren’ssyndrome: SS

SS
Glycosylation
Glycosylation
5 Glycosylation
NFS/sid
MUC19
Glycosylation
J Histochem Cytochem 2010 MUC19 mRNA
Glycosylation
Glycosylation
Glycosylation
Cell 2001, J Autoimmune 2015
Glycosylation
Glycosylation
5 MUCL1, MUC4, MUC5B, MUC7,

MUC19 Glycosylation

NMR



Glycosylation

MHC
invitro
invivo
in vitro
glycosylation
NFS/sld C57BL/6
NFS/sld
Mucl19 Western Blot NFS/sid Muc19
B6 Muc19
RT-PCR NFS/sld Mucl9 mRNA
NFS/sld B6 NFS/sld
Muc19 SS
9 11
Mucl9 mRNA
SS Mucl9 mRNA
GVHD Muc19
Mucl9
SS
Mucl9



18 16 0 6

Tada H, Shao W, Ishimaru N, Kudo Y. 3

The life in Japan and status of private dental office at the times of COVID-19. 2021

Oral Dis. 727 729
DOl

10.1111/0di .13449.

Chen S, Tamaki N, Kudo Y, Tsunematsu T, Miki K, Ishimaru N, Ito HO. 69

Protective effects of resveratrol against 5-fluorouracil-induced oxidative stress and 2021

inflammatory responses in human keratinocytes.

J Clin Biochem Nutr. 238 246
DOl

10.3164/jcbn.21-23.

Ohigashi 1, Frantzeskakis M, Jacques A, Fujimori S, Ushio A, Yamashita F, Ishimaru N, Yin D, 218

Cam M, Kelly MC, Awasthi P, Takada K, Takahama Y.

The thymoproteasome hardwires the TCR repertoire of CD8+ T cells in the cortex independent of 2021

negative selection.

J Exp Med. €20201904
DOl

10.1084/jem.20201904.

Shao W, Fujiwara N, Mouri Y, Kisoda S, Yoshida K, Yoshida K, Yumoto H, Ozaki K, Ishimaru N, 11

Kudo Y.

Conversion from epithelial to partial-EMT phenotype by Fusobacterium nucleatum infection 2021

promotes invasion of oral cancer cells.

Sci Rep.

14943 14943

DOl
10.1038/s41598-021-94384-1.




Yoshikawa Y, lzawa T, Hamada Y, Takenaga H, Wang Z, Ishimaru N, Kamioka H.

11

Roles for B[a]P and FICZ in subchondral bone metabolism and experimental temporomandibular
joint osteoarthritis via the AhR/Cyplal signaling axis.

2021

Sci Rep

14927 14927

DOl
10.1038/s41598-021-94470-4.

Sugiura D, Okazaki IM, Maeda TK, Maruhashi T, Shimizu K, Arakaki R, Takemoto T, Ishimaru N, 23

Okazaki T.

PD-1 agonism by anti-CD80 inhibits T cell activation and alleviates autoimmunity. 2022

Nat Immunol 399 410
DOl

10.1038/s41590-021-01125-7.

Shikama Y, Kurosawa M, Furukawa M, Kudo Y, Ishimaru N, Matsushita K. 19

The Priming Potential of Interferon Lambda-1 for Antiviral Defense in the Oral Mucosa. 2022

Inflammation. 1 14
DOl

10.1007/s10753-022-01624-1.

Iwata K, Kawarabayashi K, Yoshizaki K, Tian T, Saito K, Sugimoto A, Kurogoushi R, Yamada A, 237

Yamamoto A, Kudo Y, Ishimaru N, Fukumoto S, Iwamoto T.

von Willebrand factor D and EGF domains regulate ameloblast differentiation and enamel 2022

formation.

J Cell Physiol. 1964 1979

DOl
10.1002/jcp.30667.




Maruhashi Takumi Sugiura Daisuke Okazaki Il-mi Shimizu Kenji Maeda Takeo K. Ikubo Jun 55

Yoshikawa Harunori Maenaka Katsumi Ishimaru Naozumi Kosako Hidetaka Takemoto Tatsuya

Okazaki Taku

Binding of LAG-3 to stable peptide-MHC class Il limits T cell function and suppresses 2022

autoimmunity and anti-cancer immunity

Immunity 912 924
DOl

10.1016/j . immuni .2022.03.013

Horii Yuto Iniwa Toshiki Onitsuka Masayoshi Tsukimoto Jun Tanaka Yuki Ike Hironobu 25

Fukushi Yuri Ando Haruna Takeuchi Yoshie Nishioka So-ichiro Tsuji Daisuke Ikuo Mariko

Yamazaki Naoshi Takiguchi Yoshiharu Ishimaru Naozumi Itoh Kohji

Reversal of neuroinflammation in novel GS model mice by single i.c.v. administration of CHO- 2022

derived rhCTSA precursor protein

Molecular Therapy - Methods Clinical Development 297 310
DOl

10.1016/j .omtm.2022.04.001

Otsuka Kunihiro Sato Mami Tsunematsu Takaaki Ishimaru Naozumi 14

Virus Infections Play Crucial Roles in the Pathogenesis of Sjogren’ s Syndrome 2022

Viruses 1474 1474
DOl

10.3390/v14071474

Tsunematsu T, Arakaki R, Sato M, Saito M, Otsuka K, Furukawa Y, Taquahashi Y, Kanno J, Ishimaru 192

N

Exposure to Multi-Wall Carbon Nanotubes Promotes Fibrous Proliferation by Production of Matrix 2022

Metalloproteinase-12 via NF-k B Activation in Chronic Peritonitis.

American Journal of Pathology 1559 1572

DOl
10.1016/j .ajpath.2022.07.009.




Nagatomo R, Kaneko H, Kamatsuki S, Ichimura-Shimaizu M, Ishimaru N, Tsuneyama K, Inoue K.

1210

Short-chain fatty acid profiling in biological samples from a mouse model of Sjogren’ s
syndrome based on derivatized LC-MS/MS assay.

2022

J Chromat B Analyt Technol Biomed Life Sci.

1123432 1123432

DOl
10.1016/j . jchromb.2022.123432.

Sato Mami Arakaki Rieko Tawara Hiroaki Nagao Ruka Tanaka Hidetaka Tamura Kai Kawahito 9
Yuhki Otsuka Kunihiro Ushio Aya Tsunematsu Takaaki Ishimaru Naozumi
Disturbed natural killer cell homeostasis in the salivary gland enhances autoimmune pathology 2022

via IFN-y in a mouse model of primary Sjogren’ s syndrome

Frontiers in Medicine

1036787-1036787

DOl
10.3389/fmed.2022.1036787

Wenhua Shao Tsunematsu Takaaki Umeda Masaaki Tawara Hiroaki Fujiwara Natsumi Mouri 12

Yasuhiro Arakaki Rieko Ishimaru Naozumi Kudo Yasusei

Cancer cell- derived novel periostin isoform promotes invasion in head and neck squamous cell 2023

carcinoma

Cancer Medicine 8510 8525
DOl

10.1002/cam4.5601

Narwidina A, Miyazaki A, lwata K, Kurogoushi R, Sugimoto A, Kudo Y, Kawarabayashi K, Yamakawa 650

Y, Akazawa Y, Kitamura T, Nakagawa H, Yamaguchi-Ueda K, Hasegawa T, Yoshizaki K, Fukumoto S,

Yamamoto A, Ishimaru N, Iwasaki T, Iwamoto T

Iroquois homeobox 3 regulates odontoblast proliferation and differentiation mediated by Wnt5a 2023

expression

Biochemical and Biophysical Research Communications 47 54

DOl
10.1016/j .bbrc.2023.02.004




39

2022

255 261
DOl

80

2022

1538~1543
DOl

44

110 web
2021
110 web

2021




130

web

2021

48

2021

29 web

2021

29 web

2021




M3PAM

29 web

2021

63 web

2021

HPV

57 web

2021

Arakaki R, Tsunematsu T, Ishimaru N

ulmonary immune response and molecular mechanism of fibrosis by inhalation exposure to nanomaterials.

50 web

2021




Otsuka K, Tsukumo S, Arakaki R, Yagita H, Ishimaru N, Yasutomo K.

Single-cell RNA sequencing reveals accumulation of CD4 and CD8 T cells with unique phenotypes in salivary glands of
Sjogren’ s syndrome model mice.

50 web

2021

NFS/sld Mucinl9

59 Hybrid

2022

19 web

2021

59 Hybrid

2022




Naozumi Ishimaru, Kazuki Fukuda, Takaaki Tsunematsu, Rieko Arakaki, Mami Sato, Kunihiro Otsuka

Exposure to carbon nanotubes sustains chronic inflammation by macrophage activation via MMP-12

111

2022

CCL6

111

2022

RNA-seq

111

2022

Borealin

Survivin

111

2022




111

2022
JAKs
76
2022
chromosome passenger complex Borealin Survivin
76
2022

Mami Satoh, Aya Ushio, FUKUTA Kazuki, TAWARA Hiroaki, Kunihiro Otsuka, Takaaki Tsunematsu, Rieko Arakaki and Naozumi
Ishimaru

Extraglandular lesions in Sjogren®s syndrome model mice

20

2022




Borealin

39

2022

Shengjian jin, Takaaki Tsunematsu, Taigo Horiguchi, Naozumi Ishimaru and Yasusei Kudo

0TUB1

64

2022

64

2022

64

2022




RNA-seq

64

2022

NFS/sld

Mucinl9

64

2022

Borealin

64

2022

33

2022




RNA-seq Spatial

33

2022

67

2022

95

2022

Takaaki Tsunematsu and Naozumi Ishimaru

Cell Cycle machinery unravels the molecular mechanism of Cancer cell cannibalism

45

2022




Borealin

45

2022

1 AAVS

45

2022

AAVPHP.eB NEU1

45

2022

Takaaki Tsunematsu, Rieko Arakaki, Mami Satoh, Kunihiro Otsuka and Naozumi Ishimaru

Exposure to Multi-Wall Carbon Nanotubes Promotes Fibrous Proliferation by Production of Matrix Metalloproteinase-12 via NF-
K B Activation in Chronic Peritonitis

51

2022




KAWAHITO Yuki, Kai Tamura, Mami Satoh, Kunihiro Otsuka, Takaaki Tsunematsu and Naozumi Ishimaru

Role of Mucin 19 in Pathogenesis of a Mouse Model for Sjogren®s Syndrome

51

2022

Kai Tamura, KAWAHITO Yuki, Mami Satoh, Kunihiro Otsuka, Takaaki Tsunematsu and Naozumi Ishimaru

Pathological analysis of nasal tissue in a murine model of Sjogren®s syndrome

51

2022

Kunihiro Otsuka, Shin-ichi Tsukumo, Rieko Arakaki, Mami Satoh, , Naozumi Ishimaru and Koji Yasutomo

CD153+ CD4+ T cells exacerbate the autoimmune pathology via the interaction with CD30+ cells in salivary glands in Sjogren®s
syndrome

51

2022

Mami Satoh, Aya Ushio, Kunihiro Otsuka, Takaaki Tsunematsu and Naozumi Ishimaru

Th2 response enhances the differentiation into follicular B cells to progress the pulmonary autoimmune lesions in a mouse
model of Sjogrens syndrome

51

2022




Borealin

58

2022

HPV

58

2022

(ARAKAKI Rieko)

(00193061) (16101)
(TSUNEMATSU Takaaki)
(70726752) (16101)







