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Novel signaling pathway which regulates skeletal muscle regeneration after injury

MINAMI, YASUHIRO

2,900,000

SCs: satellite cells
Rorl SCs SCs
NF-k B Rorl SCs Ror

The skeletal muscle is a highly regenerative tissue and/or organ, and tissue stem
cells of the skeletal muscle, designated as skeletal muscle satellite cells (SCs), play important roles
during regeneration of the skeletal muscle after its injury. In this study, we found that the receptor
tyrosine kinase Rorl is expressed selectively in SCs, and that expression of Rorl is further induced by
activation of NF-k B pathway which can be elicited by inflammatory cytokines, induced and secreted by
immune cells following injury of the skeletal muscle. In this study, we also show that expression of

Rorl, induced in SCs, plays an important role in regulating the behavior and function of SCs during
regeneration of the skeletal muscle.

Rorl



Ror
Ror2
Wnt5a
(PCP: planar cell
polarity) (CE movements:
convergent extension movements)

Rorl

Rorl Ror2
DSS
Rorl Ror2
Ror2 Science
(Ctx)
Rorl Ror2
Ctx Rorl
Ror2
SCs: satellite cells
SM/C2.6
SCs
Rorl
Ror2 Rorl SCs
Rorl
SCs
Rorl
(Ctx)
C2C12
Rorl

o

Ctx

Ctx
Rorl
nf-a 1I-1p
gRT-PCR Rorl
Ctx
SCs
UCs: unsorted cells
Ror1l
Rorl
nf-a 1-1p5
Rorl
TNF-a IL-1B
Ctx
TNF-a IL-1P
Rorl
SCs Rorl
Ror1 cKO
Ctx
SCs Rorl
) C2C12
@
C2C12 TNF-a
IL-1p Rorl
gRT-PCR
TNF-a
IL-1p Rorl
C2C12 TNF-a
IL-1B Rorl
NF-xB
NF-xB NF-«xB
NF-xB
Rorl
Tuc-
NF-kB Ror1l
ChlP
TNF-a  IL-1B
C2C12 WST-8
@
(Ctx)
TNF-a IL-1B
Rorl
SCs
SCs
‘ SM/C2.6- CD31, CD45, Sca-1 ’
SCs Rorl
SCs
TNF-a IL-1B
SCs Rorl



SCs Pax7

SCs
SCs Rorl
Rorl SCs
) Cc2C12
TNF-o IL-1B Rorl
Rorl
TNF-o
IL-13 NF-«B
Rorl NF-xB
NF-xB BAY-11 PDTC
C2C12 BAY-11
PDTC
Rorl1
Rorl1 NF-xB
Rorl
ChIP NF-xB
Rorl
€)
SCs Rorl
SCs Rorl1
Rorl cKO
Rorl
Rorl cKO SCs
SCs
C2C12
C2C12
SiRNA Rorl
SCs
Rorl SCs
©))

locomotive syndrome
sarcopenia

Rorl

d Diaz-Horta, 0., Abad, C., Sennaroglu,
L., Foster 11, J., DeSmidt, A., Bademci,
G., Tokgoz-Yilmaz, S., Duman, D., Cengiz,
F. B., Grati, M., Fitoz, S., Liu, X-Z.,
Farooq, A., Imtiaz, F., Currall, B. B.,
Morton, C. C., Nishita, M., Minami, Y., Lu,
Z., Walz, K., Tekin, M. ROR1 is essential
for proper innervation of auditory hair
cells and hearing in humans and mice. Proc.
Natl. Acad. Sci. USA 2016
(doi: 10.1073/pnas.1522512113).

@ Takiguchi, G., Nishita, M., Kurita, K.,
Kakeji, Y., Wnt5a-Ror?2
mesenchymal stem

Minami, Y.
signaling in cells
promotes proliferation of gastric cancer
cells by activating CXCL16-CXCR6 axis.
Cancer Sci. 107 2016 pp. 290-297
(doi: 10.1111/cas.128711)
@ Sato, A., Kayama, H., Shojima, K.,
Matsumoto, S., Koyama, H., Minami, Y.,
Nojima, S., Morii, E., Honda, H., Takeda,
K., Kikuchi, A. The Wnt5a-Ror2 axis
promotes the signaling circuit between
interleukin-12 and interferon-y in colitis.
Scientific Rep. 5 2015 10536
(doi: 10.1038/srepl0536)
@ Endo, M., Nishita, M., Fujii, M.,
Minami, Y. Insight into the role of
Wnt5a-induced signaling in normal and
cancer cells. Int. Rev. Cell Mol. Biol.
314 2015 pp. 117-148 (doi:
10.1016/bs.ircmb)
& Okamoto, M., Udagawa, N., Yamashita, T.,
Nakamichi, Y., Uehara, S., Kato, H., Saito,
N., Minami, Y., Takahashi, N., Kobayashi,

Y. Noncanonical Wnt5a enhances
Wnt/pB-catenin signaling during
osteogenesis. Scientific Rep. 4

2014 4493 (doi: 10.1038/srep04493)

@& Doi, R., Endo, M., Yamakoshi, K.,
Yamanashi, Y., Nishita, M., Fukada, S-1.,
Minami, Y. Critical role of Frizzledl in
age-related alterations of Wnt/B-catenin



signal in myogenic cells during
differentiation. Genes Cells 19
2014 pp. 287-296 (doi: 10.1111/gtc.12132)

a
TNFa
Rorl
38
2015.12.3
(2 —
Rorl NF-xB 7
2015.6.20
OIST
A3
Rorl
37
2014.11.27

d Endo, M., Nishita, M., Doi, R., Hayashi,
M., Minami, Y. Springer Receptor Tyrosine
Kinases: Family and Subfamilies 2015
878 pp. 593-640

http://ww.med.kobe-u.ac. jp/medzoo/

@
MINAMI, Yasuhiro

@

®



