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Abstract: Epinephelus coioides is a marine fish with high economic value. How to improve the
production characteristics of E. coioides has always been one of the focuses of scientific research.

Myostatin (mstn) is an important transforming factor in regulating muscle growth. In this study, we
investigated the effects of mstn on proliferation and differentiation of muscle cells and its related genes
expression. The subcellular localization of Mstn showed that Mstn distributed in the cytoplasm of
E. coioides. The A value of muscle primary cells stimulated by Mstn recombinant protein for 1-5 days
was measured by enzyme labeling instrument. It was found that the growth of cells in the experimental
group slowed down significantly, and the difference of cell activity further expanded with the increase
of treatment time. Primary muscle cells were stimulated with Mstn recombinant protein. The effects of
Mstn recombinant protein on mstn signal pathway and downstream related genes were detected by
RT-gqPCR. The results showed that the expression of p27, smad3 and mrf4 mRNA increased gradually
with the increase of treatment concentration, and there was no significant difference in the expression
of smad3 and mrf4; When the treatment concentrations were 100 and 1 000 nmol/L, there was a
significant difference in p21; With the increase of treatment concentration, the expression of myod and
myog mRNA decreased, but the downward trend of myod mRNA was not significant. Myog
mRNA decreased significantly, and there was a significant difference when the treatment concentration
was 100 and 1 000 nmol/L. This study revealed that Mstn is localized in the cytoplasm of E. coioides
GS; the recombinant Mstn protein up-regulates the expression of smad3 and mrf4, and down-regulates
the expression of myod and myog to promote cell differentiation; at the same time, the recombinant
Mstn protein can up-regulate the expression of p2/ and inhibit the cell proliferation. The study verified
the biological function of Mstn in the process of muscle development, and provided a theoretical foun-
dation for the subsequent in-depth study of the effect of mstn on fish muscle development.

Key words: mstn; Epinephelus coioides; muscle; expression analysis

%61 4

WL AE K 3 i) 2 (mstn, myostatin) X FRAE K5
LI 8(gdf-8) , ML 40 AYIGTE 5 504k, &
HE U AE K i T Y R R, mstn
fEf PRI S TE L S W b ELE B E LY
FKIKAT, HETC A A ZFhdl 40k I 2]
T mstn WA ™Y, X R msin 75 3] BEAEAE
ZMIke.

AN R R AR R, R B,
mstn 55 A 45 FAE JLH 5 5 -5 (myfS, myogenic
factor 5) WLtk 8 %€ K ¥~ (myod, myogenic differ-
entiation) . JJL A 4= 8 % (myog, myogenin) . B LA
5 [ ¥ (mrf4, myogenic regulatory factor 4) 7E N fY
HILYEPEJE Y H 7 (mrfs, myogenic regulatore factors)
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TEVMESC T mstn (WE5E, BESEXT S 24 h
TH . A FEMAL Y, EX IR A S
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24 Osteichthyes . #7JF H Perciformes. fif#} Serra-
nidae. 7 413V #} Epinephelinate., 1 T 1 B 1A
P aEmg . A, ERMERE, RIREM
J7 FUAS 1 W [ R b XK ) & R i e i a2
I, AT LN A B AR S . A B
119 GS A i R FLIA A BT msen () D e 4T
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75% 9 & B AR 5 A e KR, T A i S5 5
HLERAMN KT 30 min, BUREREFE Tl G b T, BF
A S5 Bl Wy A A AE AR R ARl R 2 S5 Bl ) AR B
TR EE S P, Mstn EAE A H S
Wt E YR A R AR AR, HAYEESILA
JEAC 41 Bl A1 Thermo Varioskan LUX 22 I GE fifi 47 1%
M
1.2 AEREKABmAEST

P BRE WL & 0=10% BHTAY LS
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24 hJ5 11 000 nmol/L Mstn AbFH ,  X5f B& 2 FH A [ {4
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H3ANHEE . 24 h 5 FJC EDTA A B IH 1L 40
800 g 50> 5 min, £ FiE. 14 °CHYPBSIHVELHMI 2
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R TR msm B FRIR B, S 0 A R
PEBEDI 7 5. Kpn 1R Bamh TROS 9938 . H 5L
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eI FEa R v
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Table 1  List of primers

EIRVER N

52l

GFP-mstn-Kpn 1-F
GFP-mstn-Bamh 1-R

CGGGGTACCATGCATCTCTCTCAGATTGTG
CGCGGATCCAGAGCATCCACAACGGTC

myod-RT-F CGGCGGCTTGGTAA

myod -RT-R CATCGGAGCAGTTGGA
p21-RT-F GGTGGTAGAAAGAAAGAT
p21-RT-R TTGCCTGTAGAGTCGTA
p-actin-RT-F TCTTCCAGCCATCCTTCCTTGG
f-actin-RT-R CTGCATACGGTCAGCAATGCC
myog-RT-F GATGGGCTTATGTGGG
myog-RT-R GGTAACCGTCTTCCTTTT
mrf4-RT-F TACAACGGCAACGACA
mrf4-RT-R GCCCACATGAGGCACT
smad3-RT-F GCATAACCATACCCAGAT
smad3-RT-R CGCAGACTTCGTCCTT

(a) DAPI: FIDAPIN 40 k% Jutt

pEGFP-C1

pEGFP-MSTN

Fig. 1

(b) EGFP: X6 [1EGFP

K1 Mstn 40 E A7

Subcellular localization of Mstn

(c) Merge: MDAPIFIEGFPE &

10 um

2.2 Mstn ELHE B XA PR A 40 R 1 58 A 22 Pl

TN
5% H Mstn B 418 20 BB R IR AR dn i 1, 2.
3. 4Fn5d, 38t BRI LR S 20 B oK
A, HetapEskihd., tREH, H
Mstn 5 2 85 11 Ab B A S 56 20 40 6 A= K B S 0 2%

AT RN mson XoF WL PA) 200 i 4 5 Y R

551 R, X R RS 06 2 40 B A0 5 P 22 S it ik 3
TR FEMAKT, I HBEE AL BEET R 3E n, 40 i
WEEZEFHE—P K (K2a)., [FEF, 764 Mstn #
HAE AR JFEAC AN 24 h s, WgE 6 FLAUT Y
20 L A R v, [ e e, P TR A A
X AR BRI B RE S TR . S5, SRR
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1509 1045
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%S :15.0
oI 100 - %G2:3.92
= G1 Mean : 109676
g G2 Mean : 217 823
' GICV:8.08
50 4 G2CV:5.79
% less G1 :—0.88
% greater G2 : 0.57
1 2 3 4 5
PL2-A:PE-A /10°
(c) Mistn #4185 [ Ab 23 1 48 it ) 44
100+
:0.47
%G1:65.3
80+ %S :21.8
%G2:1.86
g 60 G1 Mean : 111 085
2 G2 Mean : 212 880
\%\[ 40+ G1CV:6.26
G2CV:5.99
i .
20 % less G1 : 6.65
% greater G2 : 1.68
0 T T

3 4 5
PL2-A:PE-A /10°

BUE A R P EESD RR (n=4) 5
*FRINP<0.05, ERWE; CHMEREFEMEE.
P12 Mstn B2 0 JULPA S QA 49 5 1 2

Fig. 2 Effect of Mstn recombinant protein

on proliferation of muscle primary cells
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E’ur]
jEITT_L{ﬂ'J mstn XF WL PR B A 40 B 3 Ak i 52
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mrf4. p21 F¥EFE AR SC R e 15 1Y, E AT

18 B T R A R B

e FE 1 Mstn EE 41 85 AR LS, 383 RT-qPCR &l
FE RS EL R ik . ZERANE 3 i, 50T R
Ft, p21 mRNA 193 ik fifi & b PR e & 1% 71 v 1 b
Th, YALFRHEE 5 100 A1 1 000 nmol/L i 77 7E i %
PE2 5 smad3 mRNA Fl mrf4 mRNA B 2% 35 Y B
AR B ) TE BT, (REFEIER R, G
LA B E S myod mRNA Fll myog mRNA
1) 2% 15 ¥4 il 4 b R B 0 TR i R B, H myod
mRNA T FEBEEIFA R E, myog mRNA A7 75 I
W R R, 7EARFRHE R 100 F1 1 000 nmol/L I 7
I EEES
30’

WL, msom G R AW LA 4 K
%) 5 G R T R e RS E A, mstn Y 3R
R FH A0 ) 48 e 2 A o AL PR 4 1
FAFN AL e

FEA R SE A, 40 e 67 3 Br 45 R 3R W
SR (5 AR A 5T v S SR A3 A, 3R] Mistn 2R 1
TEAN A B Fe 3k o FE I, 40 AR A
Mstn % {57 85 7R B4 . J5T R P o ) g 20, iE B
Mstn 7 7 T4 i 5T 9 45 52 T 5E 1

A 3 X mstn {5 530 T E A DG I H 2R 1T RT-
qPCR KGN, 25 SR LWL p21 . smad3 F mrf4
FFIR I T X AL, ML 54 myod Fl myog 11
FREIME TR, @l Geitorir, Hp2l
1) ¢ 35 1 7E Mistn &b FH v B Sy v B2 0 1 ViR B2 I 5
XTHEZHAH L B W 22 5%, 1T smad3 Fl mrf4 i
SRELA TR s, (M5 XTI M R BA B
P25, FRikim B myod Fl myog 5 %} BEZHAH Lb
WARAREEZR ., 2R, Mstn45iG
PSR Z ARG R R A7 T AR e TR
%, Smads BIEIAJE mstn 155 il ML fA 1500
DR I R mstn 2 38 5F 28 8519 Smads {55 5 38 B R AR
Mo Smad3 %% 3 TGF-g M5 %, J& T2 B 1)
Smads., A®FFEH, I Mstn 41138 UL P JE AR 40 i 22
&, AT B smad3 mRNA ) Fik T, #F—
HAE B mstn X} smad3 AT WAER . Mrfs K% AR
SRR WU T 7, e Tk WL A 40 i 34
50 A ERRZW, EAFR W EE B —
JE R E 47 3 15, XL A 40 1 43 Ak 2 47 9
RS, A Mstn IS, mif4 R IK
BT —ERER LT, myod Fl myog Fik A —E
FEM TR, CAWRIEH, nmlE5ES5S
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(a) p2 ImRNAH X K IA &= (b) smad3 mRNAFH X} ik &
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Z 104 £ 10
> 5
% 05- E 05
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X 3
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¢(Mstn)/(nmol-L")
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BUER BRI EBEESD R (n=4); *3F/RP<0.05, ZRFNE, *F/RP<0.01, 2Z3W 0%,

&3

AN Tr] ¥ BE Mistn 5 20 45 1 AL SO6F mson {5530 16 T Ui SO DGR 52 1)

Fig. 3  Effects of different concentrations of Mstn recombinant protein treatment

on downstream mstn signaling pathway and related genes
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