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Abstract; The aim of this study was to further reveal the regulation mechanism of MSTN in sheep
myoblasts, prepare the tool silencing MSTN, and provide the methods and theoretical basis for
increasing the yield of muscle mass by using RNA interference technology. In this study, sheep
myoblasts were used as experimental materials. The short hairpin RNA (shRNA) expression
plasmid vector specific targeting to MSTN gene were constructed, then the plasmids with better

interference effect were packaged for recombinant adenovirus, the expression of MSTN, myogenic
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regulatory factor and interferon response genes in myoblasts after infected by recombinant adeno-
virus were detected by qRT-PCR and Western blot. The result showed that the interference effi-
ciency of plasmid ShR218, ShR511 were 35% and 48 % ,respectively,the interference efficiency of
ShR3+4 was 85%. Recombinant adenovirus vector Sh511 and Sh3 44 were successfully pack-
aged, the virus titer reached 12X 10* pfu « mL™"', the infection rate to myoblasts reached more
than 90%. The mRNA expression of MSTN gene had been decreased by 53% and 76 % , and the
protein level had been decreased by 55% and 64 % through Sh511 and Sh3+4, respectively. The
knockdown of MSTN gene was accompanied with expression downregulation of myogenic regula-
tory factor My f5, MyoD, MyoG and My f6 at mRNA level(P<C0.01), but at protein level only
MyoG was significantly increased(P<C0. 01), no significant changes in Myf{5, MyoD and Myf{6.
Adenovirus infecting myoblasts did not cause significant changes at OAS1 mRNA level, but
caused significant increase at IFNGR1 mRNA level (P<C0.01), while had no significant effect on
their protein levels. In this study, shRNA adenovirus vector targeting to MSTN gene was suc-
cessfully constructed, which can effectively inhibit the mRNA and protein expression of MSTN in

48 %

myoblasts, and affect the expression of My f5, MyoD, MyoG, My f6 and IFNGR1 genes.
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Table 1 Primer sequences of ShR3+4
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JE kL 3 & ShR3 + 4 Je Xt B 2 X B8 5 kL 2R 1A
ShRNC,

5194 7 913"

Name Sequence

MSTN-A TTTGGTCTCCGTTCGAATCCTTC TGAGTCTCAGGATTTGCAC TTTTTTAAGCTTCCCG
MSTN-B TTTGGTCTCCGTGGCTTCACTAT TTGTCTTATAGCATCTTTGC TCGCTCACTGTCAACA
MSTN-C TTTGGTCTCCGAACCTTCAAGTTT TGAGTCTCAGGATTTGCA CGGTGTTTCGTCCTTT
MSTN-D TTTGGTCTCCCCACAGATGTAT TTGTCTTATAGCATCTTTGC CTGCCTACTGCCTCGG

RHATR S Bsa TGV AL A0 s BRAKR TR 20 2 shRNA BB 55 R 7 2 PCR 4543 741

The italic portions are the Bsa I endonuclease sites; The black body are the shRNA target sites; The underlined portions are

the PCR binding sequences
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RNAi 41 (ShR218,ShR511,ShR344) ,NC 4 ([ 4
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Table 2 Primer parameters for qRT-PCR

FEMH gl SIS (5'-3" PR/ bp B AR EE /C
Gene Accession number Primer sequence Product size Annealing temperature
F. GGCTCCTTGGAAGACGAT
MSTN NM_001009428 ) 159 60
R: CAGTTGGGCCTTTACTACTTTAT
F. CTGACCTGCCGCCTGGAGAAA
GAPDH NM_001190390. 1 149 60
R: GTAGAAGAGTGAGTGTCGCTGTT
F: AGGGTCCCTCGCGCCCAAAAG
MyoD NM_001009390 ) ) ) 122 62
R: TGCGGGAGGCGGAAACACAACAGT
F. ACCAGCCCCACCTCAAGTTG
My f5 XM _004006219. 1 150 60
R: GCAATCCAAGCTGGATAAGGAG
F. GCTACAGACCCAAGCAGGAA
Myf6(MRF4) NM_001134782. 1 ) ) 143 60
R: CGAGGCCGATGAATCAATGC
F: AGGTGAATGAAGCCTTCGAG
MyoG NM_001174109. 1 , 139 60
R: TCCTGGTTGAGGGAGCTGAG
) F. CGATTAGCCAATACCTGAGGAG
OAS1 XM_004017600 147 60
R: ACGAATACTTGAGCCAGACTTTA
) F.: GTATTTGCTGCGGTAGTCG
IFNGR1 XM_004011371 157 60

R: GCTGGTAGGTGATGGGTG

F. B#f5I9:R T 59

F. Forward primer; R. Reverse primer

BN, vk E¥FF 20 min,4 C,12 000 r » min ' &
> 20 min, B E W ] BCA 36 4 40 Jf 25 1 3T
. BEERETS 12% SDS-PAGE 43 8 )5 10 4% i 2
FYEF 0. 45 pm fL12) 3% BSA-TBST &[4, 5
—PLRRBERE 12100004 CHEF K. H TBST ik
5 ¥, B YR 3 min, il A HRP B Ar — 31 (i B2
1:10 000)ZEEMFH 1 h, TBST BEfE 3 K. ¥ ECL
KOG BN LR 3~5 min, fE4L2H KR
BACA FEAT R . A Tmage JTM EHE 73 B 144
Xf BN A AT K BEEAE GE 3t 43 BT IR ] B-tubulin 3
TR HE
1.8 Zitah

Fr AR g ¥ A R AT 3 WKL R SPSS19. 0 K
PEHEAT SR o B B0 LS (B S AR U 227 K08 A
() Lo B A T PR 2R Oy 28 93 Fr . P<<0. 05 KR 22 5% &
FH,P<0.01 F/RERWEE.
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M. DL2000 marker; 1. ShR218; 2. ShR511; 3. ShR3 + 4;
4. ShRNC
1 EARNEBYILER

Fig. 1 The result of recombinant plasmid by digestion



10 1 F L0005 I 2/ 5 shRNA FH 48 MSTN KBRS Ko A= UL 45 P70 F 3 22 S 6 8 e ik g s 1837

2. 1.2 TR B A A e Bl L 20 B B T R AR
TR YL B ILAN G 48 h IS . %8 0% BB R A IR,

RN 2 B, Ry

PCR #; i

R0 2 AR A E Sy
35.3620 . PGERE ZER R, 5 AR

A

AL BB g &1
A. Fluorescence field; B. Bright field
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Fig. 2 The expression of fluorescent protein in sheep myoblasts after transfected with plasmids(40X )
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Compared with the control group, * * indicate extremely significant difference (P<C0.01). The same as below
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Fig. 3 Interfered effects in myoblasts by ShRNA plasmid
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BRI IR R LTS Gad vk R4 L e
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P B Ye 48 h 5 98 65 BE I8 B B, 2 A i
ASCI 5 e R ] Lk F) 90 %6 LB (),

2.2.2  HL A BRR R R A CE UL AE e X MSTN
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64 % . 25 FAURIBA P BRALH] TG B 3 25 5.
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Fig.4 The expression of fluorescent protein in sheep myoblasts after transfected with adenovirus vector (40X )
tr T BOF Has EI R 3 K F (P<<0. 01) . A% F
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22 1 HB S HIREAG T 6520 799 . MyoD 53 BIFER T
g% 08 79% R 72% . MyoG 43 BIBEAR T 59 % F1 70 % .My £6
S5 06 SRR T 60 %6 67 % (B 7). 25 11 20 A0 B 4k X
X AL I #05 5
g%oz 2.3.2 MRFs ®EMEEBEL  dhE 8 T,
' ._ Sh511.Sh3+4 T4t MSTN J& 5| MyoG £ & [
T ShS1l Sh3+4 FIRRKP BB 2 TR R (P<<0. 01 23 5 1
s BARFSERBERNMMY MSTN £ RExE 43V 15300 ARG Myls MyoD, Myf6 £ 1

ey :0p-A |
Fig. 5 Expression of MSTN gene in myoblasts infected by re-
combinant adenovirus vector
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Fig. 6 Expression of MSTN protein in myoblasts infected by recombinant adenovirus vector
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Fig.7 gRT-PCR analysis of the expression of MRF's genes
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Fig. 8 The expression of MRFs proteins in different groups
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Fig. 9 qRT-PCR analysis of the expression of interferon related genes
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NT NC Sh511 Sh3+4

B-tubulin ;

A. #541 OASL il IFNGR1 # (I ARX} £ ik & s B. Western blot £l OAS1 Al IFNGR1 [ %1%
A. The relative expression of OASI] and IFNGRI1 proteins in different groups; B. Western blot analysis of IFNGR1 and

OASI protein expressions

B 10 &2 OAS1 #1 IFNGR1 E B KR iE

Fig. 10 The expression of OAS1 and IFNGR1 proteins in different groups
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RNAI J& — F i 5% Jig 7K 19 25 R0 ER L AT DA
e B IR A L A R Gk shRNA AT LUK )
I FER AR (%38, MSTN FE R 6 i i 4 JUL 7Y
(A R AT LA RNAT il MSTN ) 5 fig
RN R AL S G L 7 5

BT E Jo M i shRNA JFORL T 40 2014, il o
HHLFE YLk Lipofectamine TM 2000 ¥4 4L 4 24 ji§,
JUUEH L, A B0t T 0% R AR AN 2 200, TR 4 i
A e AR, LA B AT RE SE M LARE B . R
WF5E & B, Fl A Hr B I 4 Lipofectamine 3000 4}
5 ShRNA [ 2 {4 % e J AR UL 40 B - e e sk %
fitis 3 35% ., Lipofectamine 3000 J& — F 351 #I g i
A, I VAN 52 003 R AT 9 52 e I HL X 40 i
AN AT A BIE S SR TG LY TC UL B 77 B R A
JiiL, AT Opti-MEM $ 33 B 18 & g 52 {4 A1 5k 74 3]
(G e OB T o O DA D AT UL A A 1% Jo A s 2
R PR A R TR

ABFTE R B R A 1 shRNA T HR0R A
R g X LA EAT IS SRR 5T - AE R B Ay 25 N 8 A7
DA P03 T DU 43 24 R0 9E 73 240 22 Fh 25 T 40 i
R0 M o AR S 8 D v A e R LA R i R 3k b
PRI . A HRIEFR Y], AT DL 20 A N S e
W S OB DNA I 75 4 5% 2R CAAV) 7R
TR SMIE L T A BIIL A B0 Lttt A
WEFE & YR B 2 20K A 3 shRNA T4 14 Hh i

ILAE L MSTN £ [H 35, /] 8 4 )5l shRNA T
PLai A MSTN B PR 46 i Ho ™ P B JR IR 347
AHIEFE K B, DA TR B AR TR AT T il 50
ShR218 T4k F] 35% A 47 . ShR511 FHL A%
K F] 48%0, WG T P 24k ShR3 -4 X 35 PR iy 41 il 5k
REE 85 Y0 (R T 45 It A ke . Z R K,
# ShR511 F1 ShR3+4 541 4025 0 i 5 )5 45 SR 5
JEOREZE SR RH AR i 8 7 AR Sho 11 T 48 20 3% 3k 3
53%,Sh3+4 THRACFR K H] 76 %0 . BT TR
U, 2 Western blot K5 25 2510, 3 H 45 B &
SR AR MR W] DAEAT IS SRS . AR S AL A
UE T &% MSTN 9 X5t + #e gk 44, 0 L5 i H
— A EARTOER 2 DARW SRR T k%,
AR B T 4 A5 R UM SC R R
My f5.MyoD MyoG .My 6, MSTN # T4l J5 & Wil
TH mRNA By £ K, Myf5 THERERE I Lu
SEL o 2 2 R L 2 BT 2 A0 R T 5 A SR — 3
5 AL K. Patel S5 A 1L 25 UL AN A ) B 5% 45 SR 2%
L5 U. A, Patel 5827 76 1 3 52T 2 20 Ml 1) B 5%
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