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Dynamic regulation of actin filament formation in the innervated skeletal muscle
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Striated muscle plays a fundamental role in maintenance of life depending on breat
hing, exercise and beating of heart by its contractile activity. However, the molecular mechanism how musc
le hypertrophz is regulated during growth or pathological processes remains obscure. In denervated skeleta
I muscle and heart in vivo, this study showed that the N-WASP-mediated actin polymerization activity might

be controlled by different mechanisms from that in intact skeletal muscle. In addition, the activity of N
-WASP is indispensable for maintenance of heart function during cardiac hypertrophy by pressure-overload.
Taken together, these results imply that the regulation of N-WASP activity may be controlled by unknown me
chanisms during cardiac hypertrophy and is involved in the maintenance of physiological heart function.



IGF-1

IGF-1- PI3
(PI3K)-Akt N-WASP
Pro-rich nebulin SH3

Z

N-WASP  nebulin Z
in vivo

(Takano,

etal. (2010) Science, 330: 1536-1540.)

1 mm

leiomodin2 (Lmod?2)

(Tsukada, et al. (2010) J. Cdl Sci., 123:

3136-3145. ) Lmod2
Lmod2 IGF-1
Lmod2
GSK-3p Ser/Thr
invitro
Lmod2
nebulin IGF-1
PI3K-Akt-GSK-3f3
IGF-1
IGF-1 N-WASP
Z
Z (Littlefield,

et al. (2001) Nat. Cell Biol., 3: 544-551.)

IGF-1

IGF-1

IGF-1
IRS-1 Akt
(Guth, et al. (1968)
Physiol. Rev., 48: 645-687., Bertelli, et al.
(2003) Am. J. Physiol. Endocrinol. Metab., 284:
E679-E687., Xhao, et al. (2008) Muscle Nerve,
37: 42-49.) Akt

(Moresi, et al. (2010) Cell, 143:
35-45.: Bodine, te al. (2001) Nat. Cdl Bial., 3:
1014-1019.)

IGF-1-
—Akt
N-WASP
N-WASP
Z (Takano, et al. (2010)

Science, 330: 1536-1540.)

IGF-1

N-WASP-nebulin, Lmod2

Akt



N-WASP-nebulin  Lmod2

(TA )
3.7%
5-um
2
(AAV)
27G
7-0
P-v
Akt
Akt V4
Akt
N-WASP z
IGF-1 N-WASP

Akt

(Moresi, et al. (2010) Cell, 143:
35-45., Bodine, te al. (2001) Nat. Cdl Bial., 3:
1014-1019.)

invivo
N-WASP Z
N-WASP
N-WASP
Z IGF-1
Z
N-WASP Z AAV
EGFP-N-WASP(FL)
N-WASP
nebulin nebulette
N-WASP
N-WASP  IGF-1
nebulette
N-WASP-nebulin
Pro rich SH3
AAV EGFP-
Z
3
Z
Lmod2
Lmod2 Z
N-WASP-nebulette
Lmod2
N-WASP
N-WASP wiskostatin

wiskostatin

N-WASP



N-WASP-nebulette

(1) Yamamoto, D. L., Vitiello, C., Zhang, J.,

Gokhin, D. S., Castaldi, A., Coulis, G., Piaser,

F., Filomena, M. C., Eggenhuizen, P. ],

Kunderfranco, P., Camerini, S., Takano, K.,

Endo, T., Crescenzi, M., Luther, P. K., Lieber,

R. L., Chen, J., and Bang, M. L. (2013) The
nebulin SH3 domain is dispensable for

normal skeletal muscle structure but is

required for effective active load bearing in
mouse. J. Cell Sci. 126: 5477-5489.
Doi: 10.1242/jcs.137026

( )

(2) Koizumi K.*, Takano K. *, Kaneyasu A.,
Watanabe-Takano H., Tokuda E., Abe T,
Watanabe N., Takenawa T. and Endo T.
(2012) RhoD activated by fibroblast growth

( )
m__
86
@___
65

S23
(€) R
65

factor  induces

cytoneme-like  cellular

protrusions through mDia3C. Mol. Bial. Cell
23:4647-4661. * Equal contribution.
Doi: 10.1091/mbc.E12-04-0315

N-WASP

nebulette

,2013 9 12

Nebulette N-WASP

,2013 6 21

Nebulette N-WASP

,2013 6 21

@

85
(5)
Rhol,)
85
(6)
85
)
85
o

mDia3C

,2012 12 15

FGF
cytonemes

,2012 12 16

M-Ras

http://life.s.chiba-u.jp/telab/

)

@)

3

TAKANO KAZUNORI

60466860



