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Exacerbation of demyelination by glia connexin truncated isoform-expressing
exosomes and its therapy development
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We discovered alterations of connexin 43 (Cx43)-truncated isoforms, which
are produced upon stress, in serum exosomes (Ex) from multiple sclerosis (MS) patients. Ex-29k
successively increased in relapsing remitting MS (RRMS) at relapse and in remission, and in
secondary progressive MS (SPMS). In SPMS, 29k showed a positive correlation with disability scores.
Ex-glial fibrillary acidic protein (GFAP) also showed a positive correlation with disability scores
in SPMS. We think that Ex-29k and Ex-GFAP are useful markers for SPMS activity, reflecting astroglia

inflammation. Serum Ex-29k markedly increased at acute phases in experimental autoimmune
encephalomyelitis (EAE) in wild type mice. Such increase was completely abrogated in
astroglia-specific Cx43-inducible conditional knockout mice with attenuated EAE at acute phase.
These findings suggest that serum Ex-29k is derived from brain astroglia and confers
neuroinflammation. Serum Ex-29k is suggested to be a novel biomarker for SPMS.



(multiple sclerosis, MS)

progressive MS (SPMS)
(connexin, Cx)
Cx47
Cx47

knockout (icKO) MS
autoimmune encephalomyelitis, EAE)

secondary
gap junction (GJ)
MS
Cx43
Cx43
Cx47 inducibleconditional
(Experimental
EAE

Cx43 astroglia-specific Cx43 icKO
EAE EAE
Cx43 GJAl translational isoform
(truncated isoform) isoform
RNA/DNA M 100 GJA1-
29k microRNA(MiR) M281 GJA1-11k
Cx43 isoform  Ex
Ex (blood brain barrier, BBB)
GJA1-29k Ex
(1) MS Cx43
(2 truncated isoform
(3 Ex Cx43 truncated
isoform 4 Ex Cx43 truncated isoform
MS
Cx43 isoform Ex
MS MS
(1) MS Ex Cx43
truncated isoform  MS
2 Cx43icKO EAE



Ex-GJA1-29k
() MS Ex
MS 48  relapsing remitting MS(RRMYS) 13 21 SPMS 14
Healthy control (HC) 17 Other inflammatory neurologica disease (OIND) 20
(Exo-Quick)
(SEC) Ex
(western blot, WB) CD63 (exosome ) Cx43 trandational isoform
isoform Ex neurofilament L (NfL )
glia fibrillary acidic protein (GFAP ) single molecule array
(SIMOA)
(2 EAE Ex
Cx43 astroglia-specific
Cx43-inducible conditional knockout (icKO) myelin oligodendroglia
glycoprotein (MOG) peptide35-55 EAE
Ex EAE T
% EAE IL-10 MOG peptide35-
55 IL-10
() MS Ex
(A) Cx43 Cx43 truncated isoform WB
Ex-CD63 MS OIND HC 3 Cx43WB
43k 29k 26k 11k 43k 26k 11k 3
29« MS HC OIND Ex-
29k/11k MS HC OIND Ex-29k  29k/11k
HC

Ex-29k SPMS Ex-29k MS



(B) Ex NfL GFAP SIMOA
NfL GFAP Ex
GFAP 43% SNfL 12% Ex GFAP NfL
Ex NfL (SNfL) MS HC
SPMS
Ex-NfL ~ MS
sGFAP Ex-GFAP MS HC
sGFAP  SPMS Ex-GFAP  MS
SPMS HC Ex-GFAP MS
sGFAP MS SNfL
sGFAP Ex-GFAP
(©) Ex Cx43truncated isoform  NfL/GFAP
HC OIND Ex-43k  sGFAP
MS MS Ex-43k  sGFAP
Cx43 Ex
RRMS Ex-29k  sGFAP
(2) EAE Ex
EAE Cx43icKO EAE
Ex-29k
Cx43icKO
Ex-29k
Cx43 icKO IL-10
T IL-10 Ex-29k
EAE
EAE
Ex-29k  Ex-29k/11k RRMS
(SPMYS) SPMS
SPMS Ex-GFAP SPMS
SPMS EAE

Ex Cx43-truncated isoform
Ex-29k



Ex-29k  SPMS



Zhang X, Kira J, Ogata H, Imamura T, Mitsuishi M, Fujii T, Kobayashi M, Kitagawa K, Namihira Y, 10(2)
Ohya Y, Maimaitijiang G, Yamasaki R, Fukata Y, Fukata M, Isobe N, Nakamura Y.

Anti-LGI4 antibody is a novel juxtaparanodal autoantibody for chronic inflammatory 2023
demyelinating polyneuropathy

Neurology Neuroimmunology and Neuroinflammation 1-13

DOl
10.1212/NX1.0000000000200081

Watanabe M, Nakamura Y, Sato S, et al. 11

HLA genotype-clinical phenotype correlations in multiple sclerosis and neuromyelitis optica 2021
spectrum disorders based on Japan MS/NMOSD Biobank data.

Scientific Reports 607

DOl
10.1038/s41598-020-79833-7

12

2022

SARS-CoV-2

235

2022




(NMOSD) (Ex)

34

2022

Jun-ichi Kira, Ayako Sakoda, Yoshie Yamato, Yuki Yanagihara, Ban-yu Saitoh, Yasutaka lwanaga, Kenichiro Yamashita,
Guzailiayi Maimaitijiang, Tomohiro Imamura, Xu Zhang, Shozo Tobimatsu, Yuri Nakamura

Foot-dorsiflexion power on the dominant hand side is useful to predict multiple sclerosis disability

63

2022

Guzailiayi Maimaitijiang, Jun-ichi Kira, Yuri Nakamura, Mitsuru Watanabe, Ayako Sakoda, Katsuhisa Masaki, Satoshi Nagata,
Hiroo Yamaguchi, Ryo Yamasaki, Noriko Isobe, Xu Zhang, Tomohiro Imamura

Exosomal GJA1-29k translational isoform is a novel blood biomarker for neuroinflammation in neuromyelitis optica.

63

2022

SARS-CoV-2

235

2022




(Yamasaki Ryo)

(10467946) (17102)
(Imamura Tomohiro)

(30725122) (32206)
(Watanabe Mitsuru)

(30748009) (17102)
(Kira Junichi)

(40183305) (32206)
(Maimaitijiang Guzailiayi)

(60887107) (32206)
(Masaki Katsuhisa)

(90612903) (17102)







