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B m IR AR E B AR E G 4 (MyHC) , A L 28 B 548, Western ¥7 i F= qPCR #1 MyHC s L4308 (MyoD )
Lz R 2 %, A (MyoG ) 89 A R LR &5 2 1 AL (Myh7) . [Ta 2 (Myh2). ITb & (Myhd)#= I x 2 (Myh1)#9 & ik . £58R:0.0.5.1.2.
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The inhibitive effect of histone deacetylase inhibitor Chidamide on the differentiation of C2C12 skeletal

muscle cells and its mechanism

ZHANG Lu-lu',GUO Yang', WANG Xin-li?, NIU Wen-yan'

(1.Department of Immunology,School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China;2.Department of
Gastroenterology , Chu Hsien—I Memorial Hospital , Tianjin Medical University, Tianjin 300134, China )

Abstract Objective: To investigate the effect of histone deacetylase inhibitor Chidamide on the differentiation of C2C12 skeletal
muscle cells and its potential molecular mechanism. Methods: The cell counting Kit—-8(CCK-8) method was used to detect the viability
of C2C12 cells after 0,0.5,1,2,4 pmol/L. Chidamide treatment; C2C12 skeletal muscle cells were divided into control group and
Chidamide group. Western blotting was used to detect the acetylation of histone H3(Pan-acetyl H3) level after Chidamide treatment.
Immunofluorescence staining of differentiation and maturation marker proteins myosin heavy chain(MyHC ) was used to detect muscle
cell differentiation. The protein and mRNA expressions of MyHC, myogenic differentiation antigen(MyoD ), myogenin (MyoG ), and the
type I (Myh7),type Il a(Myh2),type I b(Myh4) and type Il x(Myhl) of myofibrils were detected byWestern blotting and qPCR,
respectively. Results: 0,0.5,1,2,4 pmol/LL Chidamide did not affect cell viability. Chidamide increased the protein level of Pan—acetyl
H3(1=3.22, P<0.05). Immunofluorescence results showed that compared with the control group, myocyte fusion was impaired and th
e degree of differentiation decreased after Chidamide treatment. Western blotting and qPCR results showed that compared with the control
group, Chidamide decreased the protein levels(¢=5.71,6.05,7.37,all P<0.01) and mRNA levels(1=26.87,5.81,4.86,all P<0.01)
of MyHC , MyoD and MyoG. Chidamide also decreased protein and mRNA levels of Myh7(¢=3.93,4.85,both P<0.01),Myh1(:=14.13,
15.48,both P<0.001) and Myh2 (1=5.05,16.82,both P<0.01 ). However, Chidamide did not affect the protein (1=2.19,P>0.05) and mRNA
levels (t=1.50,P>0.05) of Myh4. Conclusion :Chidamide may inhibit the differentiation of C2C12 skeletal muscle cells by down—
regulating the expressions of MyoD and MyoG ,and mainly inhibits type I , Il a and I x myofibrils,but does not affect type Il b myofibrils.

Key words histone deacetylase inhibitors;skeletal muscle ; myofibrils; differentiation

EL&UB XiEHHEATTRI(2017KJ212)
fEERN kEE(1997-), &, MEEE, MRFE : REF; BEMEE X E,E-mail: wniu@tmu.edu.cn,



552

R, & A E L BHREFM IR Chidamide TP C2C12 B4 WLAH M 2316 M FLHL 143
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W EHEEENER,

HIEEH 2 OB LR (histone deacetylases, HDACs)
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ABAE | JRAE FE 22 HADBEIR I 20 i A LA A 5
i) o AR, AR 22 AIF ST UESE HDAC R B A H A
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I R SRS it s Y R AR AR,
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EH RT-PCR Mix(dbTT TransGen Biotech), ' G2
B} ¢ 96 % 5 PCR 1Y, Actininl HTiAK (& H Sigma ) ,
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Motif 2% F] ),Myh7 Myh4 Myh1 (Proteintech 23 7] ),
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25 RNA 23 RNase free &, IMA S NEE,
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RNA ¥ JE o AR 98 00 5% S ) & 19 B AE 25 TR A
cDNA HHERE 5 A% UGS 19 cDNA S, #7
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ZIFHATY S . ARYE gPCR 15 7S Cu i,
P GAPDH ZEh N2 H 272 AR . T T
S 1,
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V(P 2 P AT o 7)) 24 o A M PR U R . o
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J& 5% 103 AR A = EE A 1 h, —Pi(B-actin
¥ 1:5 000 FLH , Actininl % 1:5 000 Eb 451 , MyHC
MyoG F% 1:500 {5 ,Myh7 .Myh4 Myhl $% 1:1 000
A5, Myh2 4% 1:2 000 L), FH 19%BSA Bl E )
4CHHIR K H , “HE IR 2 h, A5 ECL &I
(JFBRG, Image | AT E =0T

1.3 %342 RH GraphPad Prism6 4t 114K
TG AT, MG IES SRR TR L
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ERAFIERE L
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2.1 Chidamide % C2C12 2@ pLiE H An20% G TFeAL
KFagFm  CCK-8 Kl AR (0.0.5.1.2,
4 wmol/L.) Chidamide Xt C2C12 Zffifd i 7 115 e ( [&]
1A), #R B, AEWER Chidamide A5 i
C2C12 A% 71 (F=0.058,P>0.05) , % F 4 pmol/L
Chidamide 1E M 5 L2325 i o Western E[1 36 2%
7K, Chidamide 1 2% J 5 Pan—acetyl H3 £ [ /K-

%29 %

F1 ¥YEBEEAESIMFT

Tab1 Primer sequences for amplification reaction

LR AP SIFHN(5— 3") 7y (bp)

MyHC % AGCGAATCGAGGCCCAGA 192
T TGTCGTACTTGGGAGGGTTCA

MyoD i# GTGGCAGCGAGCACTACAGT 177
i ACACAGCCGCACTCTTCCCT

MyoG ¥ GCACTGGAGTTCGGTCCCAA 112
T TATCCTCCACCGTGATGCTG

Myh7 FJi# GCCAACTATGCTGGAGCTGATGCCC 136
T GGTGCGTGGAGCGCAAGTTTGTCATAAG

Myh2 [i# CCAAGAAAGGTGCCAAGAAG 147
Ti# CGGGAGTCTTGGTTTCATTG

Myh4 I3l ACGCTTGCACACAGAGTCAG 139
TUiF CTTGGACTCTTCCTCTAGCTGCC

Myhl 3 ACCAAGGAGGAGGAACAGCAGC 144
T GAATGCCTGTTTGCCCCTGGAG

GAPDH  IJif CATGGCCTTCCGTGTTCCTA 104

T CCTGCTTCACCACCTTCTTGAT
1 MyHC : UBRER (1 54 ; MyoD : UL/ L HT R s MyoG « LA ifd
HEREE s Myh7: T LR AR 4E s Myh2: I a BYJUSEF 48 ; Myhd: TTh 7
WUSER4E s Myh1 . T x BUPUFEEF4E; GAPDH : 3- B H 1 e =il

(1=3.22,P<0.05)(® 1B),

A B
3 4
1.57
*
2o control  Chidamide o
£y —— -
>3 05 z -
58 ’ Pan-acetyl H3 — 3 1
i
=
Histone H3 [ mmm—w S— £
0.04— T T
Chidamide(pmol/L) 0 0.5 1 2 4 0

control  Chidamide

1A CCK8 #r AR Chidamide % C2C12 4UMIIE J1 A 540 ; B: Western EJ3B A Chidamide %418 11 H3 ZBEAL IS4 5 control : X
M&ZH ; Chidamide : P ZH ; Histon H3: ZH7E 1 H3; Pan—acetyl H3: ZH%E [ H3 ZHtfk;ns: 227 G245 L #P<0.05

1 Chidamide X3 4HRE /170 Pan-acetyl H3 7k *F B 220

Fig 1 Effects of Chidamide on cell viability and Pan—acetyl H3 levels

2.2 Chidamide %t C2C12 %8 e AL g %o 25 1
B, SXTIEA AL, Chidamide 2H MyHC FH: A AL
LT HERA gD, WLAN Al & 32 40, Al A A1, 4
I Chidamide 7] EFITH] C2C12 ANMEAY ML 2A) .
20K MyHC 98 1 mRNA 363k, A5
X R ZH 46 E , Chidamide 20 MyHC i mRNA 7K-F 2
E A% (1=26.87,P<0.01) ,MyHC & (17K Pl 5 3 1
% (1=5.71,P<0.01, 8 2B.2C).

2.3  Chidamide % C2C12 %0 it 5148 % & & # %
) SXTREZHAR EL , Chidamide 20 MyoD F1 MyoG f9
mRNA 7K i R (1=5.81 .4.86, 1 P<0.01),7&

F KPR 5 A (1=6.05 .7.37, 38 P<0.01), ILI 3.
2.4 Chidamide *¥ [ BLR F 469750 SXTHEL
A1, Chidamide 20 Myh7 ) mRNA 7K g 2 P& A%
(1=4.85,P<0.01) , H: 25 4 /K -t 1 2 PR AIG (1 =3.93,
P<0.01), VLI 4.,

2.5 Chidamide x¥ [[ LR F 469750 SXFHEL
H L, Chidamide 41 Myh1 1 Myh2 ) mRNA 7K .
F AR (1=15.48 .16.82, 1 P<0.001, Kl 5A), & /K
S, i R (1=14.13..5.05, % P<0.01, & 5B),{H
Chidamide A2 Myh4 1Y) mRNA 7KF-(:=1.50, 5005,
 5C) & HKF-(1=2.19,P>0.05, & 5D ).
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Fig2 Effect of Chidamide on MyHC expression
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Fig3 Effect of Chidamide on MyoD and MyoG expression
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= 0.5 ek i . B 0.5 2K
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Fig4 Effect of Chidamide on Myh7 expression
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: s ]
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control  Chidamide

control  Chidamide

0 A qPCR A Myh1 Myh2 #9 mRNA 7K ;B: Western EJ3E 4G I Myh1 Myh2 9 2 14 235 K F 5 C: qPCR A1 Myh1 (5 mRNA 7K ;
D : Western E[ZERIIN Myh1 ()28 F1 2635 7K - 5 control : X B ; Chidamide: PEik AR ; Myh2: T a BIWUREF 2 ; Myhd . TTh BINUFREF 2 ; Myhl: Tx
HIPUFELT4 ; B-actin: NB TR ; #4P<0.01, *+P<0.001 ,ns: 22 F TG 125 5 X

5 Chidamide ¥ Myh1,Myh2 #1 Myh4 520

Fig5 Effect of Chidamide on the expression of Myh1, Myh2 and Myh4
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AEFBALHLE T, 48 & Lk E giE
SEMA LA PR, A SCHERHGE , HDACT Ji i Sk &
M 3a(Fox03a) i FNAZESE"; HDAC3 47558
JLAEREAR IS B HDACA 18 46 MyoG ##i:
SRS NG R G AP 2 S LA 245, 4
T 2= CBEALEEINHIF) MS—275 i 1 R VR 40
Az 8 SR R - (c—Fos ) 323k , B 1M - 4l i A= s -4
/N SRR G o 2H R 25 R AR 550 1 1
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I A AT S S 1(ASK1)-22 24505
AL FE P18 3/4/6( MKK3/4/6 ) —c—Jun %8 5L K S
itf (JNK) FIl p38 #2254 J5i i £k 25 4 38 (p38 MAPK)
WARTESTALE) C2C12 WLANAE &% s LA A=
I ZE (MSTN ),

Chidamide J2& I 2§ (HDACI1.2.3) M1l b2

(HDAC10 )HDAC #pifil5], XFa-#& LAn s fhrd 52
M A DL o AT T AR BE Chidamide Xf
AU FT 50, &% B Chidamide AN 52 0 41 i 15 1
It H A28 1 SR T o i 4 S oot
MyHC Ze (0, % P Chidamide ff MyHC FHELET 4
() LU AR, (LA B Rl 5 32 450, 4D Chidamide 7]
REAHH C2C12 dff sk 3 PR R T
MyHC ) mRNA FI& FH K-, &3 Chidamide b3
Je AR MyHC B335, 850 5 H e ity
4593 1508 Chidamide 1R C2C12 4534k
WU B B IUL B — D EE R,
25 A WL s B e NP L M o R S
5 KT MyfS MyoD .MyoG .MRF4 45 & % L 20 ity
HE SR ARG, MyoD TEAL MU RN ZRIA, 45 G
AR RS E T A A E-box A1), DA 5 L4 L
HER P 2(Mef2 ) st Rl D3 [] 51K 20 JIL R AH DG JE ]
(G 5% HETTAR R WL s MyoG IR, &
LG5 Ak i 055 18 BRI, 3 4o A1 2 B AL 248 e k5 UL
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LR AT BOR A HE 534k AR SCRRiE , C2C12 difr
MyoG 145 S 380% 2 145w Lo 4E™; HDACT1 i i
T MyoD AHSEH: 5 i e il LA A o1,
I, ZEZ KT MyoD \MyoG ) mRNA F1%E (7K,
&I Chidamide 2.7 T I MyoD Fll MyoG 3Rk, %
F MyoD 1 MyoG 7& C2C12 4534k b & 15 1E 4
fEH, #&7R Chidamide P EEIE T I MyoD Fl1MyoG

FIZZIRIME C2C12 4ok

HR WA R, WL S LA 4 o3 R 1 S Ak A
(MyHC T #) P fb i (MyHC ITa #9) (i) #4
(MyHC [T x %) FPCEO e g A (MyHC 1Th 59 I
LR 5 I A sl b ) Y LT AR LE, SR AL T ILER
Ak w B SRR B A1 04, BU% 57 BE 7 5, AR
AL BEIR (b A R i . S LAF 4L 5N
LR A A BHEC R WURE R,
REP, B 1 BYAF LS540, 245 2 25 70 A8 R
BEAR TR AE X T R B T R LF AR e 2540 , 47 4
TR AR R 18 B AR U R L, AS B 5Y E—2P K
Chidamide Zb¥i C2C12 2 ffg J5 XF WL 21 45 1) 52 )
RN, 5XF 41, Chidamide 2 3 R AL
Myh7 Myhl Fl Myh2 B3Rk (HAN5E 0 Myhd 13
ik ] Chidamide #1] 1 7Y I x %4 | 1T a YL
LYk, R I b BLE SR 2, #2758 Chidamide XF
T ILEF A RUAT AR R A 52 )

25 F ARk, AR FFFEIE B Chidamide 1] €2C12
HRLAIN -k, B FEZAE T B Ta A 11 x Y
WUREZF 2t (HR5Z 0 b BUWUSEF4E , AL v 6 S5
Chidamide T MyoD Fl MyoG ) i5H .
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