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Metformin inhibits the differentiation of C2C12 murine skeletal muscle cells by regulating MSTN

GUO Yang,ZHANG Lu-lu,NIU Wen-yan

(Department of Immunology, School of Basic Medical Sciences, Tianjin Medical University , Tianjin 300070, China )

Abstract Objective: To investigate the effect of metformin on differentiation of murine C2C12 skeletal muscle cells and its potential
molecular mechanism. Methods : Murine skeletal muscle C2C12 cells were divided into control group and metformin(5 mmol/L.) group.
The differentiation medium containing 5% horse serum was used to induce the differentiation of C2C12 cells and the formation of
myotubes was observed. The mRNA levels of myosin heavy chain(MyHC) and myostatin( MSTN ) were detected by qPCR.The protein
expression of MyHC I, MyHC Il a, MyHC II b, MyHC Il x and MSTN were detected by Western blotting. Murine skeletal muscle C2C12
cell lines were divided into MSTN knockdown negative control group (siNC group), MSTN knockdown negative control +metformin
group (siNC+metformin group ), MSTN knockdown group (siMSTN group),MSTN knockdown+metformin group (siMSTN-+metformin
eroup ) ,and the expression of MSTN was down —regulated by siRNA to investicate whether metformin inhibited the differentiation of
C2C12 cells by regulating MSTN. Results : Compared with the control group, the metformin group had less myotube number and diameter.
The qPCR results showed that compared with the control group, the level of MyHC mRNA in metformin group decreased (1=29.47, P<
0.000 1), while the level of MSTN mRNA increased (t=14.14,P<0.001 ). Western blotting results showed that compared with
the control group,the expression of MyHC protein in metformin group decreased (¢=12.57,P<0.001),the expression of MSTN
protein increased (1=6.555,P<0.01). The protein expression of MyHC 1 ,MyHC Il a,MyHC Il b and MyHC Il x decreased (=
9.288,6.140,8.348,14.75,all P<0.01). The expression of MSTN was down -regulated by siRNA. Compared with siNC group, the
expression of MyHC in siNC +metformin group was significantly decreased (P<0.001). Compared with siNC +metformin group ,
the expression of MyHC protein in siMSTN +metformin group was increased (F=12.44,P<0.001 ). Conclusion : Metformin
inhibits the differentiation of murine C2C12 skeletal muscle cells by regulating MSTN.
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Tab 1 primer sequences for amplification reaction

H R FR S1WIFH (5'—3") 7“4 (bp)
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T CCTGCTTGCTGATCCACATC
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e 2|
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Tab 2 siRNA oligomer target sequences
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MSTN CCCGUCAAGACUCCUACAATT

Negative contro UUCUCCGAACGUGUCACGUTT
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Fig1 The morphology of C2C12 cells observed by microscope(4x )

=

43
ERE < 157
=
P o
£Z 107 £ 107
5 € 2 g
‘o g =
2% 0.5 22 57
E 2 e e e ole —5‘3
ot =
00— 0—— N o
<O S X <
o o o
Control Metformin
MyHC | g g o g |
Actininll— " }
1.57 2.07
el _= 154
2 0= X
= g
b 275 1.0 X
ok gt
T~05 E s 054
= n=
N Hkok =3
0.0 mpm - o0l
> o O &
Qp“\‘ 6,5\0“‘\ o S\@'&O‘

H:A:qPCR Kl C2C12 41 fift b MyHC H1 MSTN 9 mRNA 7K
- ;B: Western EQFEAG I C2C12 4 g+ MyHC F1 MSTN (% & H 7K
S5 C:3 IR Western ENIBRGE T3 25 5 ; Control : - X 1 s Metformin: —
OGS s MyHC : ILER T P E5% s MSTN : LA A K307l 2 5 Actininl - P4
Z4E M #P<0.01, ##%P<0.001 , ###*P<0.000 1
B2 C2C12 ZRAid MyHC #1 MSTN FIR %
Fig2 The expression of MyHC and MSTN in C2C12 cells
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Fig5 The morphology of C2C12 cells observed by microscope after MSTN knockdown(10x )
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