©
2019 2021

Notch

Molecular mechanisms by which Notch regulates proliferation and differentiation
of human muscle progenitors

Miyagoe-Suzuki, Yuko

3,300,000

iPS NOTCH Notch
E2 EP2
NOTCH EP2
EP2
EP2
Notch cell fate
E2 EP2 Notch
EP2 EP2

Since Notch inhibition promotes differentiation of human iPS cell-derived
muscle progenitor cells, we searched for genes whose expression is altered by Notch inhibition, and
revealed that the expression of the EP2 gene, one of the prostaglandin E2 receptors, is up-regulated

by Notch signaling. Furthermore, activation of EP2 suppressed the differentiation of muscle
progenitor cells. Interestingly, inactivation of the EP2 gene in muscle satellite cells by
administering tamoxifen in mice, significantly reduced the numbers of muscle satellite cells,
indicating that EP2 is indespensible for the maintenance of muscle satellite cells.

E2 EP2 Notch



HLA iPS
Duchenne

Sakai-Takemura et al., Sci Rep. 8, 6555, 2018

iIPS

Notch
iPS Notch

Notch

Notch EP2

Hu5/KD3  Notch DAPT)
RNA-seq DAPT EP2
E2 PGE2 EP2
Butaprost Hu5/KD3 EP2
Protein kinase A H-89
- A P, Forskolin
iPS PGE2 TGF-f SB431542

iPS (Sakai-
Takemura et al., Sci Rep. 8, 6555, 2018) PGE2 SB431542

EP2
Pax7CreERT Murphy et al., Development 138, 3625-3637, 2011  EP2 flox
(Johansson et al., J Neurosci. 33, 16016-16032, 2013)
PaX?CreERT2/+ : E P2f|ox/f|ox Pax?CreERT2/+; EP2+/+
Tm EP2
EP2-cKO BD
FACSAria™ Fusion



EP2- KO EDL 0.2

Ki67
EP
EP2- KO
20% 2.5 ng/ml bFGF DMEM ErdU
fusion index / 100
E2 EP2 Notch
myotube EP2
E2 PGE2 EP2
cAMP/PKA
EP2 N
CAMP/PKA-independent Sakai-

Takemura et al., Commu Biol, 3,182, 2020 EP2

E2 iPS
TGF-f3 SB431542 iPS
PGE2
m 1 EP2-cKO
PaX7creERT2/+;EP2+/+) 3 12
EP2-cKO
36 EP2
GO Ki67
EP
PGE2 EP2
EP2
EP2
PGE2 EP4
Ho et al., Proc Natl Acad Sci U S A. 114, 6675-6684, 2017) EP2
EP4 AMP EP2

cKO



fusion index reserve cells

Yoshida et al., J Cell Sci. 111, 769-779. 1998
EP2

E EP2  Notch

EP
EP2
EP2
Ki67 EP2



Sakai-Takemura, F., Narita, A., Masuda, S., Wakamatsu, T., Watanabe, N., Nishiyama, T.,
Nogami, K., Blanc, M., Takeda, S., and Miyagoe-Suzuki, Y. (2018). Premyogenic
progenitors derived from human pluripotent stem cells expand in floating culture and
differentiate into transplantable myogenic progenitors. Sci Rep. 8, 6555.

Sakai-Takemura, F., Nogami, K., Elhussieny, A., Kawabata, K., Maruyama, Y., Hashimoto,
N., Takeda, S., and Miyagoe-Suzuki, Y. (2020). Prostaglandin EP2 receptor downstream of
Notch signaling inhibits differentiation of human skeletal muscle progenitors in
differentiation conditions. Commu Biol. 3,182.

Murphy, M.M., Lawson, J.A., Mathew, S.J., Hutcheson, D.A., and Kardon, G. (2011).
Satellite cells, connective tissue fibroblasts and their interactions are crucial for muscle
regeneration. Development 138, 3625-3637.

Johansson, J.U., Pradhan, S., Lokteva, L.A., Woodling, N.S., Ko, N., Brown, H.D., Wang, Q.,
Loh, C., Cekanaviciute, E., Buckwalter, M., Manning-Bog, A.B., Andreasson, K.I. (2013)
Suppression of inflammation with conditional deletion of the prostaglandin E2 EP2
receptor in macrophages and brain microglia. J Neurosci. 33, 16016-16032.

Ho, ATV, Palla, A.R., Blake, M.R., Yucel, N.D., Wang, Y.X., Magnusson, K.E.G., Holbrook,
C.A., Kraft, PE., Delp, S.L., and Blau, H.M. (2017). Prostaglandin E2 is essential for
efficacious skeletal muscle stem-cell function, augmenting regeneration and strength.
Proc Natl Acad Sci USA 114, 6675-6684.

Yoshida, N., Yoshida, S., Koishi, K., Masuda, K., and Nabeshima, Y. (1998). Cell
heterogeneity upon myogenic differentiation: down-regulation of MyoD and Myf-5
generates ‘reserve cells’. J Cell Sci. 111, 769-779.



7 7 0 7

Sakai-Takemura F, Nogami K, Elhussieny A, Kawabata K, Maruyama Y, Hashimoto N, Takeda S, 3
Miyagoe-Suzuki Y
Prostaglandin EP2 receptor downstream of Notch signaling inhibits differentiation of human 2020

skeletal muscle progenitors in differentiation conditions

Communications Biology

DOl
10.1038/s42003-020-0904-6

11 0 2

2020

2020

E2

42

2019

19

2020




19

2020

E2 EP2

65

2021

Maruyama Y, Nogami K, Motohashi N, Sakai-Takemura F, Aoki Y, Takeda S, Uchiumi F Miyagoe-Suzuki Y

PROSTAGLANDIN E2 RECEPTOR EP2 IS IMPORTANT FOR THE SELF-RENEWAL AND MAINTENANCE OF SKELETAL MUSCLE STEM CELLS

ISSCR/JSRM International Symposium

2021

2021




Ahmed Elhussieny, Ken' ichiro Nogami, Fusako Sakai-Takemura, Yusuke Maruyama, AbdElraouf Omar 2020
Abdelbakey, Wael Abou El-kheir, Shin’ ichi Takeda, & Yuko Miyagoe-Suzuki

IntechOpen 17

Muscular Dystrophy: Research Updates and Therapeutic Strategy

(Takemura Fusako)

(80790485) (82611)




