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[ Abstract] Objective To investigate the silencing effect of RNA interference on MSTN gene ( myostatin, MSTN)
expression, and detect the effects on the downstream genes in Schizopygopsis pylzovi. Methods To construct the recombi-
nant adenovirus vector 1P3 (DSP MSTN 273 +250 + 1737) and 1P2 ( DSP MSTN 195 + 1670) for RNA interference of
the MSTN gene in Schizopygopsis pylzovi, and to conduct the RNA interference in vivo experiment by injecting the vector in-
to the muscle tissue of Schizopygopsis pylzovi. Real-time PCR and Western blotting were used to evaluate the silencing
effects on MSTN gene expression, and to detect the regulatory function of M-CK at gene transcription level after RNA inter-
ference of the MSTN gene. Results The result of real-time PCR showed that compared with the HK team ( Virus general
negative control group) and N team (blank control group), the 1P3 had significant interference effect on the MSTN gene
transcription in Schizopygopsis pylzovi (P <0.05), with an inhibition rate of 53. 5% , but the 1P2 had no significant inter-
ference effect on the MSTN gene transcription. The result of Western blotting was consistent with the results of real-time

PCR. At the same time, after the 1P3 interference, the level of MSTN gene transcription was declined, and the level of M-
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CK gene expression was significantly increased. Conclusions

Our results demonstrate that the expression of MSTN gene

can be effectively suppressed, and the expression of M-CK gene can be up-regulated through the RNA interference. There-

fore, it proves that MSTN gene can inhibit the transcription of M-CK gene in Schizopygopsis pylzovi, and reveals the regula-

tory role of MSTN gene in the muscle growth and development in the plateau fish Schizopygopsis pylzovi.
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. 34 166 ( ) . Anti-MSTN ( )

, . KOD FX ( TOYOBO) . HEK 293 ( ATCC) .

1.1.2 Bsal . Xbal ( TaKara) .Metafectene™ ( Biontex )
( Mini-PROTEAN Tetra Cell, 1.2
Bio-Rad) ; Trans-Blot (Bio-Rad) ; 1.2.1 shRNA
( ) ; Pierce (R) (1)
BCA Protein Assay Kit( ) ; Tris- MSTN
base ( Biotopped ) .SDS( Wolsen ) ; N N (2] Adenovirus Expression System
. ( : ) ; Tris-HCI ,
(pH 8.8; 1.0 M) . Tris-HCI(pH 6.8; 1.5 M) .AP. shRNA . MSTN (1
TEMED 4 x . Tween-20 | .273-292;2  .250-268;3 . 1737-1755; 4
.PVDF Pierce ECL. Western Blotting Substrate , 1670-1688;5 .195-215)

( :Solarbio) ; marker, RNAprep Pure o 1P3. 123 ;1P2;
Tissue Kit, SuperReal PreMix Plus ( SYBR Green) 45 s
FastQuant RT Kit( Tiangen Biotech Co. , Ltd) ; ( 1), pGenesil-10

\Anti-GAPDH ( Sigma) | PCR, o
1 MSTN shRNA
Tab.1 Sequences of shRNAs oligonucleotide for MSTN gene in Schizopygopsis pylzovi
(5'—3")
RNAi Sequences

DSP MSTN273 +250 +1737-A

DSP MSTN273 +250 +1737-B

TTTGGTCTCCGTGGCTTCACTAGGTTTGGAGCCTGTTTGAGTCTCGCTCACTGTCAAC

TTTGGTCTCCCTGCAGGTTTGCTGAGAATTTGGGACGGTGTTTCGTCCTTT

DSP MSTN273 +250 +1737-C

DSP MSTN 273 +250 +1737-D3

TTTGGTCTCCCCACAGATGTAGGTTTGGAGCCTGTTTGAGTCCTGCCTACTGCCTCG

TTTGGTCTCCTACCGAGGGCTGTTTGACAAATGCGGGAAAGAGTGATCT

DSP MSTN 273 +250 +1737-E

DSP MSTN 273 +250 +1737-F
DSP MSTN 195 + 1670-A

DSP MSTN 195 + 1670-B

GCAGTTTGCTGAGAATTTGGGACTTTTTCAAAAA GCATTTGTCAAACAGCCCT
GGTA AGGGCTGTTTGACAAATGC TTTTTGAAAAA GTCCCAAATTCTCAGCAAA
TTTGGTCTCCGTGGCTTCACTA GTCTGAACTCACATGTGGAAC TCGCTCACTGTCAAC

TTTGGTCTCCCTGCAGG AGTGTGTGTGGAAGTTTGC GGTGTTTCGTCCTTT

DSP MSTN 195 + 1670-C

TTTGGTCTCCCCACAGATGTA GTCTGAACTCACATGTGGAAC CTGCCTACTGCCTCG

DSP MSTN 195 + 1670-D TTTGGTCTCCGCAG AGTGTGTGTGGAAGTTTGC TTTTTAACTCTAGACCCAG
(2) 1P2
shRNA pGenesil 20 nL, 5.0 x10" pfu/mL,
o pGenesil LR shRNA , HK
pad o N )
o DNA ( ) ,  Xbal o 10 d
o , real-time PCR Western blotting
DNA, Pacl o MSTN , o
Pacl DNA HEK 293 1.2.3 Real-time PCR RNA MSTN
, . M-CK
1.2.2
s RNA, FastQuant RT Kit
, .1P3  (RNA 1,6 );1P2 c¢DNA, SuperReal PreMix Plus ( SYBR
(RNA 2,6 );HK ( Green) real-time PCR - Real-time
6 )N ( 6 ), 1P3 PCR 20 pL:2 x SuperReal PreMix Plus10
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TN (10 pmol/L) 0.6 pL.cDNA
1 pL.ddH,0 8.4 pL, Real-time PCR |,
3 GAPDH , 2,
2 —AAct [23]
2 RNA

Tab.2 Primers for the RNA interference analysis in

Schizopygopsis pylzovi

(5'—=3")
Primers Sequences
MSTNrealF1 AATAATCCAGTCCCAGCCGAAG
MSTNrealR1 CCCGACCTCACCAAGCACAACA
M-CKrealF1 GACTAAGAACTGCAACAACG
M-CKrealR1 CCAACAGCCGTGGTGAGCGTAGA
GAPDHF GCGAGCCATGCCAGCAGACAA
GAPDHR GTGAAAACACCAGTAGACTCCACAACA
1.2.4 Western-blotting RNA MSTN
4 s
, , Pierce (R)
BCA Protein Assay Kit o 4 x
1:3 s
99°C 10 min, -80C o ,
SDS-PAGE , 10% SDS-PAGE
o, 60V 25 min s
120 V
65 min 5 1 min
PVDF o 100 mA 50
min o PVDF 5% TBST
,37C 2 h, PVDF
TBST 1 : 1000 12 h,
PVDF 0 6 min, TBTS 1-5000
, 2 h, TBST 5
, 6 min, PVDF ECL
o GAPDH , o
2
2.1
2.1.1 shRNA
1P3 pGenesil-10 PCR,
1P3 PG10 - 3P - MSTN (Mir30 3’ -

DSP MSTN 273 — Mir30 5’ - EGFP — CMV - U6 Pro-
moter — DSP MSTN 250 — DSP MSTN 1737 — H1 Pro-
moter) , 1P2 ,  pGenesil-10

PCR, PG10-2P — MSTN ( Mir30 3° -
DSP MSTN 195 — Mir30 5° - EGFP - CMV - U6 -

DSP MSTN 1670) ( 1),

2.1.2
pGenesil LR shRNA
pad
Xbal , 1%
agarose o
2.5 kb , 15 kb
( ),
( 2).
. ., Pacl DNA
HEK 293
( 3)s
2.2 Real-time PCR RNA
MSTN
Real-time PCR s N
P33 1P2 N
0.465 0.89 , HK N
, 1P3
MSTN (P<0.05),
53.5% ; 1P2 MSTN
(P>0.05)( 4),
2.3 Western-blotting RNA MSTN
Western-blotting , N
LIP3 1P2 N
0.479 0.765 , N HK ,
1P3 MSTN
(P<0.05),
52.1% , P2 (P>0.05)
( 5)
2.4 Real-time PCR MSTN
RNA M-CK
1P3 MSTN
, M-CK
(P<0.05), N ( 6),
1P3 M-CK N 2.437
3
shRNA 1P3
1P2, 0
, RNA
MSTN o Real-time PCR
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Fig.1 Construction of the plasmid profiles

. HK N , 1P3
MSTN
(P<0.05), 53.5% ;

P2 MSTN (P>
0.05) , Western-blotting real-time PCR
o ,RNA MSTN

o 1P3 MSTN
, M-CK
. MSTN
(' myo-

genic differentiation, MyoD)
E-box

A

3

MI M2 A B

: M1 : 2000 marker ( Takara) : 2x10° .1 x10%,
750,500,250 ,100 bp;M2 . 500 — 15 000 marker ( Takara) :
:15.8.5.2.5 .1 kb;A; pad- DSP MSTN 273 +250 + 1737
Xbal ;B: pad- DSP MSTN 195 + 1670 Xbal

2 shRNA Xbal
Note. MI: 2000 marker (Takara): 2 kb, 1 kb, 750 bp, 500 bp,
250 bp, 100 bp; M2 500 - 15000 marke r( Takara) : 15 kb, 8 kb,
5 kb, 2.5 kb, 1 kb, 0.5 kb; A: pad- DSP MSTN 273 +250 + 1737
Xbal single enzyme identification results; B: pad- DSP MSTN 195 +
1670 Xbal single enzyme identification results.
Fig.2 Detection of shRNA plasmids using

Xbal single enzyme digestion

b

2 (myocyte enhancer-binding factor 2, MEF2)
- MEF2

(243 MEF2  DNA

, MEF2  MyoD

HEK 293

Note: A: Plasmid transfection with fluorescence microscopy; B: Expanded culture of recombinant adenovirus with fluorescence microscopy.

Fig.3 Adenovirus-transfected HEK 293 cells were detected by fluorescence microscopy
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after RNA interference. o
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