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Elucidation of a new physiological function of skeletal muscle utilizing a
three-dimensional culture muscle

NAKAMURA, TOMOHIRO
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We employed acute electrical pulse stimulation(EPS), followed by a
microarray analysis, to discover novel myokines in 3D engineered muscle. Acute EPS efficiently
affects the contractile function, inducing a decline of the contractile force. Surprisingly,
microarray analysis revealed an EPS-induced activation of the cholecystokinin receptor (CCKR)
-mediated signaling. Furthermore, Cck was constitutively expressed in 3D engineered muscle, and was
upregulated by hypoxic conditions. Our results suggested that hypoxia transactivated Cck expression

in 3D engineered muscle.



€y

@

ImN

Type A

®

¢y

@ 29

@ 30 29

€Y

1V/mm

0.4V/mm
24

15Hz

(T.Nakamura J.Biosci.Bioeng.2017)

1.4

1.2

~ 1.0

< 0.8

100Hz 06
0.4

0.2

0.0

EPS-

EPS-

15Hz

100Hz



0 30

x104
[
« ) S .
: -
MS/NMS 8 wife
2 s{Bgy &
@ "T85 g >
e 1wjj{Ts 8 3
P8 3 ©
2 sl f¥ 3
S o ! e - .
2000 4000 6000
m/z
x4
S
o 25
‘5 20 H o
5
= 5 = i)
Q 88 823F | 8i{8g9x = g
E o5 IRARP I T IARIE R
-— 0.0 .ﬂw,; ottt P Jhn W S, \ b AP
2000 4000 6000
m/z
2.
(100HZ) pathway
Pathways REF# F# Expected Fold Enrichment P value FDR
PI3 kinase 52 18 6.26 2.88 3.29E-04 1.80E-02
EGF receptor signaling 133 33 16.01 2.06 5.60E-04 2.29E-02
PDGF signaling 143 34 17.21 1.98 8.53E-04 2.33E-02
Gonadotropin— 233 55 28.05 1.96 2.12E-05 1.74E-03
releasing
hormone receptor
CCKR signaling 181 37 1938 1.91 7.49E-04 2.46E-02
(CCKR Si gnal |ng) ( ) Integrin pathway 189 41 2275 180 1.20E-03 281E-02
REF#: number of reference genes in the given category; F#: number of genes
found among the upregulated genes after acute electrical stimulation; False
Discovery Rate value calculated by Benjamini-Hochberg procedure for multiple
test correction. P-value threshold is considered 0.05.
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