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The effect and mechanism of vitamin D on the differentiation of skeletal muscle cells
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Abstract Objective: To investigate the effect of vitamin D on the differentiation of skeletal muscle cells and its potential molecular
mechanism. Methods: The C2C12 mouse skeletal muscle cells were incubated with different concentrations of 1,25-dihydroxyvitamin D5
(VD;),and appropriate drug concentrations were selected for follow—up experiments. The C2C12 cells were divided into control group,
Wnt/B-catenin signaling pathway agonists (SKL2001) group, VD5 group and VD;+SKL2001 group. The mRNA levels of vitamin D
receptor (VDR),myosin heavy chain (MyHC) ,myogenin (MyoG ), myogenic determing factor (MyoD ), B—catenin, wingless—type MMTV
integration site family member 11 (Wnt11), Axis inhibitor 2 (Axin2) and fermitin family member 2 (Fermt2) were detected by qPCR.
Cellular immunofluorescence was used to detect MyHC and MyoG. The cell morphology of all groups was observed by inverted micro—
scope. The protein levels of VDR, MyHC,MyoG, MyoD and B—catenin were detected by Western blotting. Results: Compared with con—
trol group , the mRNA level of VDR in VD; group was significantly increased (¢1=11.50,P<0.001 ), while the mRNA levels of MyHC,
MyoG,MyoD , Wntl1, Axin2 and Fermt2 were decreased (¢=9.849,8.620,17.88,4.069,6.953,4.685,all P<0.01). The mRNA
level of B—catenin remained stable (1=2.657,P>0.05). Compared with control group,the numbers of MyHC and MyoG positive myotubes
were decreased,and cell fusion were impaired in VD; group. Microscopic observation showed that compared with the control group, the
numbers and length of myotubes were increased in SKL2001 group,while cell fusion was impaired, the numbers and length of myotubes
were decreased in VD, group. Compared with VD, group,the numbers and length of myotubes were increased in VD;+SKL2001 group.
Western blotting showed that the protein levels of MyHC , MyoG and MyoD in SKL.2001 group were significantly increased (F=27.91,
133.6,33.25, 32.89,all P<0.05) compared with control group. The protein levels of MyHC, MyoG and MyoD in VD5 group were signifi—
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cantly decreased (F=27.91,133.6,33.25,all P<0.05),whereas the protein level of VDR was significantly increased (F=118.0,P<
0.001). Compared with VD; group, the protein levels of MyHC,MyoG and MyoD in VD;+SKI.2001 group were significantly increased

(F=27.91,133.6,33.25, all P<0.05). Compared with control group,—catenin protein level in cytoplasm of SKL.2001 group was de—
creased (F=64.00,P<0.05), and B-catenin protein level in nucleus was significantly increased (F=32.89,P<0.05). The level of B—

catenin protein in the cytoplasm of VD; group was increased (F=64.00,P<0.001),and the level of B—catenin protein in the nucleus was

decreased (F=32.89,P<0.05) compared with control group. Compared with VD, group, the level of B—catenin protein in cytoplasm

was decreased (F=64.00,P<0.05) in VD;+SKL2001 group,and the level of B—catenin protein in nucleus was significantly increased (F=

32.89,P<0.05). Conclusion: Vitamin D may inhibit the differentiation of C2C12 skeletal muscle cell by suppressing the Wnt/B—catenin

signal pathway.
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Tab.1 Primer sequences for amplification reaction

FEH A 519)F51(5'—3") 7= (bp)

VDR ¥ ATGCGGCAATCTCCATTGAAG 110
% GAATGTGCCTCGGATCTGTGG

MyHC % AGCGAATCGAGGCCCAGA 192
T CCTGCTTGCTGATCCACATC

MyoG 3% GCACTGGAGTTCGGTCCCAA 112
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MyoD % GTGGCAGCGAGCACTACAGT 177
N ACACAGCCGCACTCTTCCCT

B-catenin I3 TGCTGAAGGTGCTGTCTGTC 121
Ui TATCATCGGAACCCAGAAGC

Wntll ¥ CTGACCTCAAGACCCGCTAC 182
T AGTCCTTCACAGGCCGGATA

Axin2 ¥ TTATGCTTTGCACTACGTCCCTCCA 112
T CGCAACATGGTCAACCCTCAGAC

Fermt2 % AGATCACTTTGGAAGGCGGG 182
N ACTGGACTCTTCTCGGCTCT

B-actin % CCTCTATGCCAACACAGTGC 206

Ui CCTGCTTGCTGATCCACATC
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Fig.1 Effect of different concentrations of VD; on differentiation of C2C12 cells
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Fig.2 Effect of VD; on Wnt/B—catenin signal pathway in C2C12 cells
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Fig.3 Effect of VD; on mRNA expression levels of MyHC,MyoG and MyoD in C2C12 cells
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Fig.4 Effect of VD; on MyHC and MyoG positive cells
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Fig.5 Effect of treated with SKL2001 on VD; inhibition of C2C12 cell differentiation
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