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TGF-B2 3 ALAAAR HIC2 HRETRENFMRE EAE R H3 ZEHLIAELH

EXX,m AL AE O, INER KBS (400014 EE, FRERCH IR LEER O M NE LT R
TR IO TR AT 005, LR T e T A0 %, TP L R T KSR ISIA S P07 ) E R RHE & 1 ]

(BE] HM &4 KK -2 (transforming growth factor beta2 , TGF-B2) X0 JJL40 I HIC2 %% 5% [K-F Mef2c Hl
GATA4 [z R H S A A H3 2 bR, ikt TCF-g2 X Anff A K5 mi . I Real-time PCR A0 1L
2t 16 10 IEAH DG 2 % [T Mef2c FT GATA4 mRNA [FJAH X335 0 , 0 26 538 (1) TGF-B2 Tk & . R Western blot 48 {lj.(»
JULAH L 2, Ak 2H 2 11 H3 (acetylated histone H3,acH3 ) B33k 22 5 Y (8 5T %0 J3 2L 0 € ( chromatin immunoprecipitation,,
ChIP) Real-time PCR #:l Mef2c Fl GATA4 J5 3T X 5 acH3 254 DNA AR 32387k . @AM HTERN TGF-R2 %Ol
YRR SR TR CBHGES (HATs ) WG MR, 8558  OTGF-2 T TATAE X T T B JULZH Bl 19 3 5 il Ty 458 (P <
0.05) Q.0 HLANML YO EAR S5 5. F Mef2e Fl GATA4 mRNA (AN Fe ik i b TCF-B2 Y& BE 1) T = S BUE T 5 J5 b
RS TE S /L B BE RS 343K 3] B 5, Mef2c mRNA AHXT 3K 20T BRATAYT 1. 8 £, GATA4 mRNA ZXFRRZTY 2.3 %
(P<0.05), GTGF-B2 T 72 h J5 acH3 FE KB EEXT IR 4 £5 (P <0.05) , HATs J§PEXT IR 1. 34 £5 (P <
0.05) , WTGF-B2 T4l Mef2c 1 GATA4 Jg o T X 417 11 H3 1Y & Bk AL 7K 43 B2 X BR 4 119 2. 56 1 2.16 fi5 (P <
0.05), #5185 pg/L TGF-B2 w] LMEHEWLANME HOC2 (194324 5538 5 , 37 b y8.0o EAH GG Sl F Mef2c il GATA4 (135
ik, AEA H3 ZEALKFE A T AT AE 2 Mef2c FI GATA4 ik FIRRIPLHIZ—.

[&$#IR ] TGF-p2;.0o A4 HOC2 s 418 1 H3; ZMEfL ; R &2
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Transforming growth factor beta2 up-regulates transcription factors in myocardial
cell H9C2 by acetylation of histone H3
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[ Abstract | Objective To determine the effect of transforming growth factor beta2 (TGF-B2) on
histone acetylation of myocardial cell strain H9C2 and its role in regulating the expression of cardiac develop-
ment-related transcription factors. Methods HOC2 cells were cultured and then treated with TGF-B2 at
concentrations of 1.25, 2.5, 5, 10 or 20 pg/L. Cell morphology was observed by inverted phase contrast
microscopy (IPCM), and cell counting was carried out at 12, 24, 48 and 72 h after treatment to draw the
growth curve. Quantitative real-time PCR assay was used to select suitable intervention concentration of TGF-2
by comparing the mRNA levels of Mef2c and GATA4. Expression of acetylated histone H3 (acH3) was
assessed by Western blot assays. Histone Acetylase ( HATs) Activity Colorimetric Assay Kit was used to
measure the level of HATs activities. And, chromatin immunoprecipitation ( ChIP) real-time PCR was
employed to measure the level of acH3 in promoter regions of Mef2c and GATA4. Results TGF-B2 enhanced
the proliferation in H9C2 cells (P < 0. 05). After TGF-B2 treatment, the mRNA expression of Mef2¢ and
GATA4 was elevated in a dose-dependent manner, and then reached peak at a dose of 5 pug/L with an increase

by 1.8 folds and 2.3 folds, respectively( P <0.05). The acetylation level of histone H3 increased by 4-fold
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(P <0.05), meanwhile, the HATs activity increased by 1.34-fold (P <0.05). TGF-B2 treatment resulted in
the expression level of acH3 enhanced by 2. 56- and 2. 16-fold respectively in the promoter regions of Mef2¢ and

GATA4 (P <0.05). Conclusion

TGF-B2 at a dose of 5 wg/L promotes the proliferation in HIC2 cells,

and up-regulates the expression of Mef2¢ and GATA4, which might be through improving the acetylation of

histone H3.
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ODEEE R— R E 4 R, 52 2 2 I
RN (33 ¢ oy 1B i i PRSI FAN RS
M2, FMIh AL — 1 I P55 L 41 DNA ¥ 51 &
KA AR R R 2 1k e L TR DI RE 0175 5 RN 4k 15 20 AT
KA LA AR R HAE M 5 20 2 2405 DNA H
KAk, 4175 (M Bz AE i RNA P45 3 2w,
UAEWFIE Z B DI & B At FE v B A Bk
X A DG 2 51 PR - 1) 8 3k EL AT ) 2 T 1 A 4 A
Y o B Z AL AT AR AZ /N FA T, AT {45 o
BESEPR TR ) 5 5 T BB 55 DNA 2545 07 5 5 Sk
SEG TG S PR 51, T ZHL 2R 11 2 SR AR )3 3 PR g
REMEIER . HEA CBHERE (HATs) figl & [ %
ZIBALEE (HDAC) JL[F) 4E R5 41 8 A £ B AL i sh 75 °F
5 FRNTRTHIRIA & I, 415 11 LA T e O U
KB L L AN AR 4k kB bR 2 A H T
AV HATs A p300 % 5 (4K H L Wik s i =
ST B SRR N N 21 A 3 g s O WLALZR
M Z WA KT S Ak . SR T2 3R B 2 kAL
B iR L] H AT ARTE A

TGF-B MA ML WRNE S 2K 01
TGF-Bs JHsh & AT & B SENEASE, ) 247
TET YIRS ARG, VAT A 385 e KGR
FEAT IR T, A PN - A R A e A B 45 P88 1Y)
KA RE AT LV AR LIRS . TGF-B 7
WFL s AT 3 A~ A . TGF-B1 .2 3, TGF- Bt i & H:
ZARTE Lo O LA AL C LR T i 20 B 23k, Mo
W75 0 TGF-Bs 7E.LAE M KL & & HH il & HE W)
YERI'™ . Hirpr TGF-B2 AHXS T TGF-B1 I TGF-B3 1
O NEE B MG 51% T 00 Ik 11044 200 B 1 e S5 i
I O W B P Bz 40 1) 18] 7 J5 40 B 5 Ak aod 7 rp 3
NE R TGF-B2 HLAAGH 34 (7 58 B 5 L
W& B MIEEN , B E%A S 50NN EA LBk
ENUILi

ARSI 48038 o 76O LA A HOC2 85 5= P i A
TGF-B2 , 5% TCF-B2 XL LA HOC2 % 5 F Mef2e
il GATA4 FHEsZ L 54 H3 LFb R,
E—2 NI B AL A AR b SE Xt D& B IR,

1 WS

1.1 ZZEXANAE

LA HOC2 A1 Ak ( 38 2 e R & B 43+ 49
2O A B ), #4 A F% b AE K B T TGF-B2 ( recombinant
human TGF-B2,Peprotech 3] ) , Ji4F MM ( Hyclone 23 A]) , w4l
AL RNA PRGN & (H B A YH ARG R AF ) , Real-time
PCR J2 5 7187 & (TaKaRa A\ 7)) , Real Master Mix &5 &5 ( X
AR, E BB & (WA YR ARFRAF) , SDS-
Page ¢ e #l iX7 & (B = RAH) , ¥t acH3 BB 58 B2 i
(Millipore A F], TAEH B 1:500) , 47 B-actin [ IR FEBEHT A (1
TAEAF], TAERREE 1:1 000) , tLAEHTER TeG L LAt TeG (il
ST A E CBHLEE (HATS ) 3525 L 43 57157 & ( Bio-
Vision 2] ) , ChIP i3 &7 ( Millipore 2% @) ) , CFX 96 ¢ ¢ € &
PCR {¥(Bio-Rad A/ ) , FH2E 5 & B 1345% ( Olympus 1X70-111) , fiff
FRAX(Thermo A F] ) , A2 & SGEERE UG T (Gene 24 7)) .
1.2 L be HOC2 6432 5 B 440 4L 32

LU AR HOC2 SR I HE 4655 37 - BBORH A 430 1 K BRIV G
DL R HOC2 H2F F& 4 10% K35 I 4F 1ML A9 DMEM 15
FeFEH, F 37 C 5% CO,MANTIE LA N K%, i H AL
2~ 3 KA WK, IR SERR IR A K 4 . TGF-B2
BT I = KRR IS A 10% )i 4E 137/ DMEM 1527 K
BLAL 250 pe/L I GEAF I, 847 T - 20 C R VR UKAR K IR A7
SEIGINE, X BR 2 40 BA 20 P 10% G 25 17/ DMEM 8535 , T HidH
F&45 TGF-B2 #Y 10% Jifi 4 IfL7%/DMEM 5 5%,

1.3 g fedt & 5 5 e i HEL3E 840 M)

Lo LAHINE HOC2 F TGF-B2 T , g I AH 22 48] B i 7o e
WS LA T T AT BRAE TR A 22484k . il A i At 26
220 x 10* 40T 3 e 12 FLAR, 4 Ry B4 % B 41 fn -+ 70 4l .
BRLHBE 4 BFIRL, BD TS 12.24 .48 h A1 72 h, &4~ B[]
B3 A AL TEAS IR B B[] 43 0045 240 TR A )5 A0 22 480
BB T, TG00 il A i AR A i 26 R P 4L
YOG 5 25 5
1.4 Real-time RT-PCR ff % &-i& #9 TGF-B2 49T FUR &

3 x 10" A4 T 24 FLAR, 75 4 ~ 6 h 5 4IIRING RE K5 20 g
A3oh 6 4 FRALR A AIIMA 1. 25 .2.5.5.,10 .20 pg/L TGF-B2
)5 AR I T T4, 24 h 5 REZIERHLA 4120 il mRNA
JEii%E 5 cDNA, HRJE R AR 7] Real Master Mix {77 & Ui ]
FIMAFRLLA] 51 Y FIAR cDNA, B-actin P15, Real-time
PCR RBRZR N 10 L, 153 E AL, A5 Cr fHLL 2 FoRIEH
XTI, SEEFETIYTFH FGR KRS 1,
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&1 GATA4 Mef2c, B-actin E[F Real-time PCR 5|5 51 7 X PRALIE B IR A ILAE 24 h Z R R TR TS, A Kk

HEH 319 BRI BN

_Bii#:5'-GGAGATTACTGCCCTGGCTCCTA-3'
B-actin 65°C40s 150 bp
Fif:5'-GACTCATCGTACTCCTGCTTGCTG-3'

3%:5'-GCGAAAGTTCGGATTGATGAAGA-3’
Mef2c . 65°C40s 121 bp
FUi#:5"-GTGGATGTCAGTGCTGGCGTA-3'

_F¥if#:5"-TCATCTCACTATGGGCACAGCA-3’ 57°C20s
GATA4 . 93 bp
_¥i#:5"-GATGGATAGCCTTGTGGGGAG-3’ 68 °C 20 s

1.5 Western blot #&| < fLzm i, acH3 & & 69 & 3A

NS5 5y 4 20 XA S /L TCF-B2
TH24 48 72 h [ T-F2H . $REUAH A0 MIAZ AR 1], BCA YEA T
RO, IR EAEE Y S0 ng, 4 SDS-Z T 44 Ik i 56 1
UK, HUEE, —Hi(1:500)4 CHER R, —Hi(1:1 000) = iRIFH
1 h A2 SRR , 4578 F Quantity One B AL IR FEAH, LA
acH3/B-actin TR AN Rk &, HATGEH 2017
1.6 #& )7 %.9% & 30 ( chromatin immunoprecipitation,,

ChIP)

S pg/L TGF-B2 T30 72 h B 35 37 4 [7 B [ (1) % HR 2 248
J45 24 2 x 1074, 45 ChIP BU55) & LI KU A 37% YRS =C
WK, 7R T P R (SR DNAL 10 R B2, B M B e e ik i 7 G
BB 200 ~ 1 000 bp, i ChIP %% acH3 Hi i )5t s
UUUE, & ULTE, VEME, 6 38 Bk, 2lifb 55— R 900 9%, $R B2l 1k
DNA {#+7£F =20 C,

1.7 ChIP Real-time PCR

i ChIP m #£ BU i) DNA & Real-time PCR % Az, % B
GATA4 Mef2¢ () DNA F41%5 1 4M BT 55557 1 000 bp DNA
SR Ia E)F X, R I TS | kit 51 B R AR Y AN A
WA LA ChIP i B nput = H) N2, KR T
Real-time RT-PCR, Mef2c¢ & i 5] #): 5'-CTTTCCAGGTTG-
GCTCTTACTCC-3", F #if 5] #: 5'-GCCTCCTCCTAACAAAGT-
GGGTA-3", i Bt K/N 131 bp iR K IRJE 65 °C 40 s;GATA4 i
5[ 4%7:5'-ACTGACGCCGACTCCAAACTAAG-3', Fiif5I¥.5-
GTGTCCCTGTTCTCCCTGTAGC-3", /B K /N 166 bp, iB k i B
65 C 40 s,

1.8 &itxan

FRARHEES 3 K, U & s 78, R SPSS 17. 0 Git3K
14, Real-time PCR Fll Western blot 4% 52 2H [a] kb %58 1% F ¢ 46 46 1
BALRIZR 5 2253 BT s AR TR) I 8] 0 A9 40 0 T %50 Mef2e FI GATA4 )5
BT X IR BEAL KT K HATSs I P ) 45 2R 20 (1] L 5%
SEREASH ¢ R

2 #X

2.1 LAy 3 A T AL

TGF-B2 1 24 h J& , MIZE (8] B 2 B WL 4%, 100 A5 82 T X
HEZHL AT FZH A9 40 i A= 1 1 TC W) e 2 391 (181 1A (B) ,200 A
i B AT WA I A3 2 BRI, JC W] A (EUR A AL AR X
T Xk B ZEL 0 P S € BORURESE T, A R A5 2 A T A% R Y
MR R T (F1C.D) . A K2 (& 2) 4551

Ffr e, 24 h ZJR IO TG AE ; T AL 20 ITE 48 h ZH
WEFR T, A KA B e i 0,48 h 2 J5 I TR T 5. 7
AP, T 0 20 A K 30 R 3 I ) R T B A
48 h i1 72 h, T A 20 M T B R T X B, 2200 A Gt
B X(P<0.05),

A3 ( x100) ;B:5 ng/L TGF-p2 FH 4 ( x 100) ;C: x4 J& 28
(1 x200);D:5 pe/L TGF-B2 F728 1 .74 2L 864 tm e x200)
E1 TGF-g FH/5CAABFSFENEN

180r  symem .
160} —=— T4l

5 140
X

= 120
100

(o}
(=]

AL (x10
3

IS
[=]

[3%)
(=]

(=)

12 24 36 a8 60 7
Ff 1] Ce/h)
a:P<0.05, 5 5 fE 20 14
2 TGF-R FHEAEAERAMFHRANEKHESH

2.2 REVRJZA TCF-B2 #f s A8 % 45 B F Mef2c
Fo GATA4 &K 649 %

Real-time PCR Kl 45 5 8K , AR MR B2 1) TGF-p2 b3
S5, 50T BRZEAR BG, O JUL A0 B 4 o T AR 5 5 5t R 7 Mef2e il
GATA4 mRNA HYMIXS Rk i FEE TCF-B2 BV B /Y T 2 B
JeTt R R AR A 7E S /L 10 BE I 35 3K 51 e i, Mef2ce
mRNA FHX} R X RN 1.8 %, GATA4 mRNA A% 3Rk
RN IR 2.3 £, 220 Gt # R L (P <0.05) , WA 3,
2.3 TGF-B2 3w ALsmhe, acH3 & & & L 69 %

Western blot Z58: B /RK: 45 ng/L By TGF-B2 Tl 72 h J5
T O NLUANAE Y acH3 P15k ik @ 0 BRZ I 4 1, 2250 A
Gt (P <0.05,1814) .
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T 5. AT R AE HOC2 MMLEFEHEF LA TGF-B2,
,| BOATA4 i AT LAGERE Mef2e Fl GATA4 (363K o X -5 3R] 15 [ 4iE
ii“ ‘ TGF-B2 ik FEAR, 0o E & T A 5 5% 5% [ 7 GTATA4 |

w207 i Mef2¢ Fik T A&
% 15t A HF5E Real-time PCR 455 i 7% TGF-B2 7E i it
= HOC2 41 Lo AR JE 5 55 R 7 Mef2¢ 1 GATA4 mRNA
& F IR BT 2 A R SO M, B R TGF-82 Wk B i) 7t
O'SH h ﬂ B, DAL 6% P F- Mef2c I GATA4 mRNA f34ik
0

5 6
21531

138 8840;2:1.25 pe/L TGF-B2 FFi£;3:2.5 wg/L TGF-B2 F
;4.5 pg/L TCF-B2 FFi4;5:10 pe/L TGF-B2 FH41;6:20 pg/L
TGF-R2 FFRLL  a:P <0.05, 15 28 1B 411k 8%
B3 AREKE TGF-B2 T/ 0 BEHE X T EF Mef2c f
GATA4 mRNA fj5&i%
1 2 3 4

ACH3(17X107)—> w— — a— a——

B-actin(43x10°)— --“

09r

0.8}
g 0.7}
)

o 0.6F
®
Z05r
=
{_,?04
2 03r
1)
=021
0

ZH 5
1.3 88 20;2.5 pg/L TGF-B2 F7 24 h;3.5 pg/L TGF-B2 F7148 h;
4.5 pg/L TGF-B2 F72172 h
A:Western blot #&0;B: £ F 454  a:P <0.05, 5 s 41k
E 4 TGF-R FHiAREAEECMMAAM acH3 ZEEMRIE

2.4 TGF-B2 3t Mef2c #» GATA4 & %) F R 3% T BEAL
K6 %R

ChIP Real-time PCR 25 R 275 . T-H1 72 h 190> JL4H i Mef2¢
F1 GATA4 )5 8l F X 38 Z B Ab K (1. 07 £0.08) , (1. 23 =
0. 10) 43 52 45 37 AH R B[R] A %) BEZHL[ (0. 42 £0.10) ((0.57 =
0.13) ] 2.56 F12.16 %, ZHIA ST E X (P <0.05),
2.5 TGF-B2 s+ WLz it HATs 7& b4 % vk

e AT A R B s - T PO NLAN L ¥ HATSs 3544 (2. 30 =
0.05) X R (1. 65 £0.07) (1 1. 34 £, ZHIHE G 2=E X
(P<0.05),

3 itig

TGF-R2 VE hy e F B0 A B A G Ak AR
T FONBERR R AR T o AT K& B, TGF-B2
TU{EL‘L‘H}VHH@ HOC2 (1358 . Mef2c Fll GATA4 &
FEONER B AR SRIN T, BT O R B it
BHRE, S50EEE, MW ONIER B RS EE

K- RIS T = G BRI 6 5 pe/L VR LR 1Y
IR B d5 iy, 16 B 40 PN AT RE A AE B Rt ) IR YT ML
HATAFFE R, ORI & A &k B 2 205 508 i G
2, G Wt {5 538 %  MAPK {5538 % . RAS {55
I B AR T % N — R A K 4R VEGE
TGF \PDGF 4§, 3¢ S5 45553 % = [A] AH B2 i, B il — 4>
82 7% 10 R I 4%, dERR O NE & B B IE R R,
HAG I —ME T T RIS REOR AW 1.0
HEL B s . EEINT & B Smadd 578 /N L L
Y2 XF TCF-B 19 B i AF:Fifi MEK1-ERK1/2 3 %
PO B ILGALUERH 1 {550 B 2 18] A] REAFAE AR Y
AMIFSE A BB O HEAH DG % X - Bt 45 TGF-B2 EI’\J‘IZUE
Y SIS T S PR B S A T e HAlE 50
FERT AR, ARG AR T L o A 1 P ED% o
AR IS A B, O A G2 S I+ 1 %
ZAE A CTAE R R 2, T4 & B 2 WAL
E’J(ﬁﬁT%’li‘r_ DR LR RN TR IBFHS . B4,
TGF-B2 X Mef2c F1 GATA4 %ﬁéﬁﬂ?”?ﬁﬁﬁ%é%zﬂ
A LBACE A W7 AHFFERLIN T 40 HATs
W RHEA H3 LEKF . G5R BoR, TGF-B2 T-1i
2 HATs J5PE L & [ H3 Ll K TR . o Tk
— 5T TCF-2 5B MAEH H3 m oMb 2652
Ljii$E Mef2e Fl GATA4 335, FATR A ChIP £ R
Kl Mef2c F1 GATA4 J5 3+ X 341 25 1 H3 (1) LWtk
1O, 45 522 0] , TGF-R2 T4l Mef2c Fl GATA4 5 3
F X3 E A H3 LIk Th e 458w, TGF-B2
nlHEE o B O IE &K B R SR Mef2e Hl
GATA4 7 3)IF X 4 28 1 H3 19 S Ak K7, A
HFsh+ X8 r 4 & [ H3 /1 4L A5 DNA 2554 13
i, B 5 F R a0 IE kB A G FE SR Mef2e I
GATA4 F 5%  NTAE i HEE R Rk, X — R ML

ARG JE— ARV 8 1 S BB A A E i A 4
PLHHRABE TR

PG A AE N IEAE K & P A RHA AP EAR 2 R
RIS, T {5 5 0 2 (BT 8 T B2 0 14 52 2% ]
PERILE . AW 5T 45 4L, TGF-B2 al fig #E.00 (LA i 1)
AR EE , b VRO A O B S R F Mef2e Fll GATA4
258, I A H3 LEHUE i S 54 % T TGF-B2
XTC A% O s R E . IR A, ot FRist 1%
BN Z 5 T TCF-B2 XL IF AH 4% 55 K
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P M4 H H3 LWL A AT B 1R TCF-82 SRy
U HEARSRH SRIN TR R BT 15 T — 2
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