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Abstract: [Objective] The study was to construct the lentiviral expression vector for MSTN gene of
Xinjiang Merino Sheep and investigated the influence and mechanism of MSTN gene on ovine myoblast dif-
ferentiation. [Method] The coding region of MSTN gene was amplified by RT-PCR and cloned into lentivi-
ral expression vector plex-mcs. The constructed vector was identifed by restrictive enzyme and sequencing.
Primary ovine myoblasts of Xinjiang Merino Sheep was cultured by enzyme digestion method, overexpres-

sion of MSTN cell line by lentiviral transfection primary ovine myoblast was prepared. Through inducing
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differentiation of horse serum,we used Western blotting to detect the MSTN protein expression in differ-
entiated ovine myoblast,immunofluorescence staining to determine the myogenic fusion index and myotube
diameter and Realtime RT-PCR to assay the related genes expression in differentiation condition. [Result]
Cloned MSTN gene (1 128 bp CDs sequence) of Xinjiang Merino Sheep showed 99. 9% nucleotide homolo-
gy with sequence reported in NCBI and existed a single base mutation in exon 2. Western blotting detected
the MSTN protein stable expression in overexpression ovine myblast cell line. Immunofluorescence staining
determined that the myogenic fusion index and myotube diameter of overexpression ovine myblasts respec-
tively were 5.69% and 12. 35 pm, significantly lower than 10. 21% and 18.5 pm of non-transfected cells
(P<C0.05). The Realtime RT-PCR assay indicated that MSTN obviously down-regulated the expression of
MyoD ,Myogenin and p21 genes, but up-regulated Smad3 expression. [Conclusion) Lentiviral expression
vector for MSTN gene was successfully constructed, ovine MSTN inhibits differentiation of ovine myo-
blasts,and ascertained the relationship of expression regulation between MyoD, Myogenin, p21, Smad3

genes and MSTN gene under differentiation condition.
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L4.1 g iewy RARIER 40 F U040 A A9 R
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14,2 miugmpaey e AR 9 2 8 S
MESCERL20 189 J5 i DA/ BROSCL A8 L C, Cop Sy BH
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gtk . DIRES AN plex-MSTN 18 5 25 40 /i S X i
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{#i ] QuantiTect SYBR Green [ 5] (QIAGEN) #
4T Realtime RT-PCR (Light Cycler 2. 0,Roche) , 4=
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Table 1

Amplification primers for Realtime RT-PCR

45" >3

Sequence (5'—>3")

EIE A

Primer name

35" —>3"

Sequence (5'—>3")

CIL R

Primer name

F:ATCCATCTCTGAAACTTGACATG

Ovine MSTN R:CAGTCCATCTTCTTCTGGTTCTG

F:AGGGTCCCTCGCGCCCAAAAG

Ovine MyoD R: TGCGGGAGGCGGAAACACAACAGT

F: AGACATTCCACGCCTCCCAG

Ovine Smad3 R:GTCAGCTCCACAGCCGCGTT

F:AGGTGAATGAAGCCTTCGAG

Ovine Myogenin R: TCCTGGTTGAGGGAGCTGAG

F:GCCCGAGAGCGATGGAACTT

Ovine p21 R AGTGGTCCTCCTGAGACGTG

F:GCTTGAACCCCATTCGTG

Ovine 185 rRNA - 1 A GCGACGGGCGGTGTG

OREAIY il & B g 543 0. AT Trizol 1 $2 B
AL AN R RNA L 58 40 43 5606 B2 31 2 H ODys
ODyg0 B+ ODyso /ODusy W AE 9 1. 75, J % 3¢ 4% IR
TaKaRa 22 6] U B B HAE, I 2 pg RNA #E17 ¥%
AN cDNA, LAA HH cDNA R, 547 Real-
time RT-PCR £ W . Jz B 8 J¥ & % 1F = B SCik
[22], S5 Mt 5 bRl 2, 3045 5 D3 A vk 3
BB BERI BE 55 18S rRNA B PRk B 1Y LU AE
ERFEF X ik, BIEAELE 3 K41t
Brfdi 1l SPSS13. 0 #ff:,

1.6.3 Western blotting #m HiHFS 01k 72 h
() 4 L 22 PBS 15 Bk . FH 40 A &1 70 %) 25 4t L Ui B T
1.5 mL B.O0E L A 100 p L 4 6 28 i W 224 1, 32
B e A . i BCA B & 8 S E AW E,
B40 pg BEAIAT EFEE 5 R NC .50 g/L
T HE W5 A9 = P A L A HA Rt (1 2 5 0000 K& 8-
actin AT (1 = 4 000) ZIRAEA 1 h.jm A IRDye 680
Conjugated Goat Anti-Mouse L (1 : 10 000) = &

K1 48% MSTN J£A ¥ RT-PCR
P a4
M. DNA marker; 1. MSTN %[5 RT-PCR /=¥y
Fig. 1 PCR result of sheep MSTN gene
M. DNA marker; 1. RT-PCR product of ovine MSTN

EH 1 h, PBST ¥R . B Odyssey 214055 564 4
BUR R GEHAT AL . RIS MSTN [ 47 Real-
time RT-PCR ¥z , 7 ik [ I,
2 HR 500
2.1 MSTN EFEHK RT-PCR # 1

23 RT-PCR 734, R4 K B2 1 128 bp 1)
MSTN B B (B D, 5HUHE R — 3,
2.2 MSTN ERFEEBREZRIZHME plex MSTN #

%%

plex-MSTN 18 5 5 % & K & BamH T A
Xho | WEGVI S J5 . 345 TR EZ 1 128 F1 4 000
bp M R B (B 20, 5 Wi 45 R — 3, F W plex
MSTN 5 15 KI5 2R ZE LT . W7 45 51 s,
MSTN #:HF 5 5 NCBI | B 2 A i )% 51 [7 95 7
KE]99. 9% ANFESN BT 2 LA 1A A 2R,
55 9 i G BR A A BT 3 41 100 26 [R) I

4000 bp

1128bp

Bl 2 Z43% MSTN JE 18 95 5 £k #k
plex-MSTN [ % &
M. DNA marker; 1. plex-MSTN 18 5 2 3¢ ik 2% 7R XL U] 7= 4
Fig. 2 Identification of plexx-MSTN of sheep MSTN gene
M. DNA marker; 1. plex-MSTN digested with BamH I and Xho T
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g5 R (K 3) Won . LPS 48 L FF 5 7% 5 1 Desmin
/NS LA B C. Coo (R 3A) K 4 26 i UL 41 B (&
3B) M S5 b ¥ R] 2 3k i B M X B A1 Desmin
(e 3k, 2 B 43 B 8% 3% 00 40 e Sy B L 40 AR, 3l A

Desminf & %
Stained with anti-
Desmin antibody

DAPIH
Stained with DAPI |

DAP X} 20 Mo A2 #E 4T Y& (0, % 5 UL 40 i 1) 4l )3, 45
WE 3D—F) B 7~, /0 & 55 5% /0 40 26 5 L 4n i
Desmin 223k FHPE 2 (94, 343, 2) % . 40 Jifd 4l 3 %%

3 4 SR LA A Y Desmin /2 2 4 5 S DAPT e 846 (200 X0
A—C. 353109 /N B Co Cro 201 PP X B 208 3 B0 % 6 Deesmin $0 4 SR 49 26 3 i ULAH A CBT 0 3 58D #Y
RAETOCH LR D—F. 53510 A—C 40 e iy DAPT Je (3,25 ¢

Fig. 3

Immunofluoresent analysis of Desmin and stained with DAPI in primary ovine myoblasts (200 X)

A—C. Cells represented the mouse myoblasts (C;Cy2) (positive control) , primary ovine myoblasts and primary ovine

myoblasts stained without anti-Desmin antibody (negative controD) ,respectively; D—F. Cells shown in panels A—C were stained with DAPI

2.4 MSTN B Xt4 3 pi A4 BE 53 44 B9 2 T
R E D BRFERSMT2 0 JE . EV T AT
ULAE %% 1k B IU A0 B TR i T R B K SRR LA
MSTN i 2235 BUULAE M LT e+ SR WLAE Hh 3L 3%
W] MSTN it 33K i L 48 il 53 A6 72 B2 ) S A 7 3E 5%
eIV ML . 53 Ak UL Rl e K AR T o 435 2R (A

MyHCH 3 5 6 & Il
Stained with anti-MyHC
antibody

MSTNiT % &
FLA B
Ovine myoblasts
of MSTN
overexpression

A YeMSTNI

eI
Non-transfected
ovine myoblasts

5) R 1 ik MSTN BUULAH il fil 5 22 F LA 142
4394 5. 69 % A1 12. 35 pm . H9 5 EAK T AR R4 AL 4 i
(10. 21 %M1 18. 5 pm), B MSTN 53 % ik 40 g 1)
SR B E AT AR S AL s 40 i, MSTN 3 P it
PR W E IR T 4 S LA R Ak

DAPI¥: 8 LR
Stained with DAPI

Bright field

B4 48 RUNLAN o4k 72 hJE 9 MyHC S 58 64528 (100X)

Fig. 4

Ovine myoblasts stained with anti-MyHC antibody at 72 h in differentiation medium(100 X )
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Fig. 5

Result of fusion index and myotube diameter

Different small letters are considered as significant (P<C0. 05) ,different capital letters are considered as extremely significant(P<Z0.01) ;

NTC. Non-transfected ovine myoblasts; MSTN. Ovine myoblasts of MSTN overexpression;the same as the following figure
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Fig. 6 Realtime RT-PCR analysis of the expression of genes involved in ovine myoblasts differentiation
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JETEAENUT X B R B 44 B B A Rkt &
] MSTN H: R 2 5 47 2% A~ i 00 0 JUL 400 2

T (p21, p53) K A WL sE K 5 (My /5. MyoD,
MRF4 . Myogenin) 3£ [H ¥4 2 5 JJL 40 fd 09 34 58 5 43

B, MSTN 3 A B 578 I G W 4R 45 v 63k, B
A 301 B
D
SEI I
NTC MSTN H%Ei;%
MSTN — gt
S5t
B-actin | ——— E 25 sl .
0 NTC l MSTN

K7 SRR SR 4 VLA I o0 Ak 72 h J5 MSTN JE PR 28 35 46
A. Western blotting K il] MSTN 3£ X (235 ; B. Realtime RT-PCR il MSTN &K )3 15
Fig. 7 MSTN expression in primary ovine myoblasts at 72 h in differentiation medium
A. Western blotting analysis of MSTN expression; B. Realtime RT-PCR analysis of MSTN expression
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