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e ok H.w AL HERLARERE, N ER (400014 PR, B RERFR MR L2 E Bt . L #E & B EMBHIT
BRI I S S5, LR PO S S0 S, ERTLE R B B ASIRISIA S TR E PRRHE SRR O M AR

[#ZE] HmY WIS Islet-1 5% CHy, T1/2 240052 ] 4346 A O IURE 2 Jf 3o A v 32 35 189 i) 0 LA S 2 11 2[R
GATA4 NKX2.5 MEF2c % LBEK RIS G . Jithk Islet-1 J5 RIS 95 5 B s /I BB 8] 72 5 T 40 i G H,p
Western blot Kl %% Y4 f5 Z AL I 20 25 1 H3 FRA5 0L, 100 5% 556 S S0 i 2 e ik PCR B MR 1RO VR S Pk 2R R I
GATA4 NKX2.5 MEF2c ] mRNA 23k ik i W 00 B5F 8] A5, 2% FH 42 66 )51 9 728 2L 303 $2 R ( chromatin immunoprecipitation,
CHIP) , ] CHIP 2% £ Bt Ak H3 HiR s TilE 5 EPTE5 50 DNA R A SET 2¢O 2 PCR ¥ 3 iAo s S 090 U = v R
I 5ER GATA4 (NKX2.5 MEF2c J&i 3l 7 X 38 DNA &, HLHE L 20 AR B GL 2 S PR BT 4 6 1 B 3A 3 o JUURE 5= 2 1
HHZRIBE . 858 BOR R R Islet-1 1 CH, T1/2 441 & 1 H3 19 LB ALK 3R B 4 Tt i 3. 04 {5 (P <
0.05) , 6.0 WU S B R GATA4 (NKX2. 5 MEF2C (1) mRNA 23k 15 @i 2 JEI I R) A5, Z B4k i H3 PR sl & 09
DU B R R GATA4 NKX2.5 MEF2¢ 53U Islet-1 (40 IZEAH LR, kM (P <0.05) , &5 Bk Is-
let-1 2Z J& C;H,,T1/2 4% 1] 734k A U [IURE 240 o A2 rh 3R 14 0 O VR S AR R TR A28 1 S A K3 i o
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Promotion effects of islet-1-induced C3H10T1/2 cells differentiation into myocardial

cells on histone acetylation of cardiac-specific genes

Lu Rong', Zhu Jing', Tian Jie’, Liu Guanxin', Lin Jianping', Liu Jianping' (' Key Laboratory of Developmental Diseases in
Childhood Cofounded by Chongqing Ministry of Education, Chongqing International Science and Technology Cooperation Center for Child De-
velopment and Disorders, Chongqing Key Laboratory of Pediatrics, *Department of Cardiology, Children’ s Hospital, Chongging Medical U-
niversity, Chongging, 400014, China)

[ Abstract | Objective To investigate the changes of histone acetylation of cardiac-specific genes
GATA4, NKX2.5 and MEF2C whose protein expression increased during islet-1-induced C3H10T1/2 cells dif-
ferentiation into myocardial cells. Methods Mouse bone marrow mesenchymal stem cells C3H10 were trans-
fected with the lentiviral vector containing islet-1 gene. Western blotting was applied to detect the expression of
acetylated histone H3 after transfection, and reverse transcription PCR and real-time PCR were applied for se-
quentially detecting the peak time of the mRNA expression of cardiac-specific genes GATA4, NKX2.5 and
MEF2C. Chromatin immunoprecipitation ( CHIP) was applied to detect the levels of histone H3 acetylation on
the promoters of the cardiac-specific genes and fluorescence quantitative PCR was applied to amplify the precipi-
tated genes. Results The level of histone H3 acetylation in the C3H10T1/2 cells with highly expressed islet-1
was 3. 04 times higher than that in the normal cells (P <0.05). At the peak time (the second week) of the
mRNA expression of cardiac-specific genes GATA4, NKX2.5 and MEF2¢, the quantity of cardiac-specific
genes GATA4, NKX2.5 and MEF2c¢ bound to acetylated H3 antibody significantly increased in the transfected
cells compared with that in the untransfected cells (P <0.05). Conclusion Islet-1-induced C3HI10T1/2
cells differentiation into myocardial cells promotes histone acetylation of cardiac-specific genes.
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B[] 78 o T 4 M — R B 2R e RE Ry T
Y, FERRE A EE T AT L 4> Rt 17501k, (2
ey e 50 A FH B ) 78 5T 1 4 B E 1) A4k, FEAIL
PSRBT o ASURGEUAE 78 AT IR 20 1O LA B 53
it R &K GONS A~-F /) S IRAL A5 A48 T HE Y
YERT 40 3% 60 57 40 25 1 1Y & e AR A JH DG B Y+
GCNS {5 4 b i) 70 Jo T2 i iy s s A2 o e
GCNS I [v] 78 J57 28 i i) O L0 B Ak 2o A v 4 551
MIXFEM, BI T LIM-HD W%, EARNER LY
LR A M IS5 G0 LIM 45950, H A7 7% DNA 45
ArEEIR . LIM JE DR 28 MBI T 5 | e A0 50 0045
TE N 22 b 20 21 40 2 A6 F K 7 A L Tslet-1 g
LIM G 5.0 L& & AH OGB48 S PR S 28, 80 Ik
B R T EEMER, SCER[4 ] H0E , Islet-1
PRI 5 A28 R v LA SO0 E A B S, Hel gl oy 2
O WA AR S 2 —, 32 BMP Wt & HAt {5 5
M ERR VR . A BRI R, VR T 40 A slet-1
BE R 0 T % 7 s LA B e Tslet-1 BEAR .00 WL
YTy 1 oAk, AR B S IEAAE IR G 8 BT 45 1) E
FRRIRE R FR A T TP MR R EAESE™  Is-
let-1 £355 2 4~ LIM Z5 #5511 1 4~ DNA 25 & 45 4 5,
2 LIM 25405 5 AL A T 25 At K G EA
CEACEE RS S RIS S M Tslet-1 f) DNA 454
SER ST DU o7 T e 5 M SR DR b, DTG IR 21 2 1k
O WM AR C KL DNA FAGZHAR 1, 7S S
BIVEF o eI Tslet-1 AT HE .0 AILAN I 404k 3ot
rhi Bl GONS 3 O LA B AH DG PR 5 SR 1) S B 4t By
A5

AR R A SRS Tslet-1 GRS HE HE /)N BB
1310500 a2V A G [ = <y o oW = = P S 2
FESENY SRR AR XA 1 B P R 1 2 A
HZ5EH, slet-1 5L ECRIAHT , A
WF5E K5 1 i3 Western blot A1 CHIP & 6 i 8% 4 Islet-1
ZJa GBI RO AR S SE [ GATA4 MEF2C |
NKX2.5 FHEHLHARIRES Islet-1 BAH B ¢
R, MUESE Islet-1 78] 72 Jo7 1 20 B 1) O JULASE 248 A o £k
SRR SO R S R 2R LA K R AH B
KR PEHE—E 5T 5L, L8 1 S BEA B i 2
Ui 0 ZUR SR o AR AR — e 1 S %

1 #REFE

L1 A#fe ik 7l

C3HIOT1/2 4tk , 208 TS 2N ar K2 0 7 I S 5
‘% ; DNA ladder marker, SYBR Green iz | & ( TIANGEN A &) 5
1895 2 244K 52 4 (Tronolab 23 ] ) 5 Jifi 4= 1fiL ¥ ( HyClone 23 #]) 5
RNA SO & (RP120, 71 %8 e A W R A BRA H) ) 5 04 5

#5714 ( DRRO37S, TaKaRa 23 &) ; DMEM ( Gibco 2\ ] ) ; CHIP
77 & (Upstate 227] ) , CHIP 41 £ B Ak 41 25 11 H3 (Ac-H3) $ii
A& (Abcam 247) ) , ECL 85 & , &8 AR BUAF & (L3t
YR R RABRA T ) s Bl bl (GENE 28] ;5T B-Actin R IR
SEREPUR (BN ZE AR 5 WL EPi R 1eG L FHT B 1gG (A2
SMAT]) ;SDS-PAGE [ FAEZE Mk (38 = RAWH AR
B o

1.2 Fi&

2.1 g4 BB I BE 5% 09 B 6 (8] 7S T 40
C3HI0T1/2 ¥ Hefai AR 430 3 4H DS IR 2 - 4 Islet-1 4
[ 118 5 T AR B e C3HI0T1/2 41 ; @ FIPE X HR 4 . 25 (118
Js dE 2R AR e C3HI0T1/2 41y ; @C3HI0 A - K LAT A 4b
PR C3HIOTL/2 4 ffl,

1.2.2  HHERI AR T4 C3HIOT1/2 [y 5% KL, PN
R — L ARAF W C3HIOTL/2 41, 370 i A A
37 CORBKIBET, RYS#S ., LL75% T mams e, B2
b b, IR M B BB A TR AN 5 ml B 10% G 4R I
B DMEM %35 55,1 000 x g B0 5 min, 7 £ 525, A Sml
Wi FRFEWATIR A1 R W AR S290, B 37 °C,5% By AL ds 5%
RIS, R MUAR RS 72 R IHEE IR, A 5 ml K
PBS ¥k, A% S 8, PR Al I A= KT, 7 2 PBS M. IMA
2 ml JERENALI WAL 1 ~2 min B 340052 446 R k. i
AT 10% Jif 4 s DMEM 8537 3% 5 ml, FWRAS T 0 i BE -
FIAHIE AT 2k . 1000 x g B0 5 min, R FRE, INACHT Y
REFRIEMAT B D IR IR A5 4y 2 3 SRR,
R 5% i) — S AR B TR T R 3R

1.2.3  Islet-1 {&95 35 2R 1 # a JNER, Islet-1 189 B 44
FAIAE i )25 | b B i A g g v I SCiR[ 7 ] o

1.2.4 12 E ARG C3HIOTL/2 i K a4 Tslet-1 18955
#AKJS C3HIOT1/2 40 0 25 i i 28 i A X o
60% b # MOI =20 i AAH N &2 09 % 8% , [A] B3 A Polybrene %
HMAVEEE TS 8 mg/L,37 °C 5% CO, & FEE55 12 h J5 H #58
RT3 d RV BB MR TOLEARIL, BT
BRI Tslet-1 125 2 20K 19 C3HIO0T1/2 40, S e 25 s 2 19
C3HI10T1/2 4 K 1F % iy C3HIO0T1/2 U fIE 2425,
1.2.5 Islet-1 BEFZAEM  BMBIZOCEARIAG IR
RNA $2EUGR) £ A E 20 SRR 40 ML & RNA,F 37 °C,15 min
PEAT R SN ,85 C 5 s HEAT eDNA 55 54037 [N, 45 ]
¢DNA 20 CHH. 86/t PCR R 440 R : SYBR 9 pl;
cDNA $i4 2 pl, FIIE S EE 50518 0.4 pl; =757K 8.2 pl, £
T AR 95 C ;4G IR BE 95 °C iR ACIRLEE 60 °C 5 i
60 C40 MEFY 8 152 IEF P R, HLE C3HIO 44,
BRI B2 e 5206 4 Islet-1 JE PR Rk REAY 22 57, DL 24 R
FERAHRT R b i, FEETIYIF AT Islet-1 5] )7 51 .5'-
ACACCTTGGGCGGACCTGCTATG 3" ( | %), 5'-TGAAACCA-
CACTCGGATGACTCTG-3' ( F i ). B-actin 3| ¥ J¥ 41: 5'-
GGAGATTACTGCCCTGGCTCCTA-3" ( I %), 5'-GACTCATCG-
TACTCCTGCTTGCTG3' ( Fif%) o B A 60 °C.,

1.2.6  Western blot K5l £ Wb E I H3 RE  IldE
KA 1 x 107, 35218 20wl 45 AR A TR V2 1 4 i 2 1 24
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AV, RS R G R B B3, - 70 CIRAE& . RIE
H 97 1147 SDS-PACE JiE, F 60 V Hiyk 30 min, 120 V Hyk
Lh A THRACKERPWEARER 2 PVDF K
(1 mA/em®) |, 5 0.05% Tween } 5% Jii fg 5% 1) PBS 22 p
VT (PBST) W5 E L BEAL AL 2 1 H3 Hiik (1:1 000) 574,
% 0. 05% Tween [y PBS 2% wh i 22 12 ¥R %% VE B 3 Wk, 5 IR
10 min, PBST i & i 1L FHi %R 1G(1:2 000)2 h, [FFEH &
0. 05% Tween 1) PBS 2% il 212 4R % LS 3 U, N A ECL 37
A, L B-actin NS, HORAS AN 2 BEAL B9 4 2R 11 3 1Y
1.2.7  SeAds¢ 6 i PCR RO IUAS 53 1 26 1 3 ) mRNA
FIRIRF GO EL S He IR RNA 2 BUGRR] & 003 /E AL T
SRR Tslet-1 126 5 2k /AR Ay C3HL0 4, 25 YA 15 4%
i C3HI0 A, LA R IE# C3H10 4UiffY 1.2 .3 JEIRT A 29 3
P4 S RNA, T 37 °C,15 min #1748 R W ,85 °C 5 s #F
1T cDNA [ 56K 1% J 0, 45 3 ¢cDNA 20 CHeH . 98t it
PCR RN 54 UnF :SYBR 9 pul;cDNA 547 2 wl, 514 1E K 5553
A 0.4 wl; = 78K 8.2 wl, %45k cDNA, DL B-actin N
Z:, DO E & PCR RGN 3 241 0o UL & & R DG 28 1 2 A
GATA4 MEF2C NKX2. 5 [ 3 1515 50 K H: mRNA 383k 1k 55 14
BT o DA 2 S R IE I Bk . 453N 5 | 4P 31 B
BAREMTRL PR,

1.2.8 P ifusdbiisE AR O R E 3 A mRNA
TR I e VI [ A5, RO/ G Tslet-1 12955 35 2k A& 1 C3H10 4
JiL, 28 BRI R w4 Y C3H10 20, LA R 1E % C3H10 i
3HANMIAS 1 x 107, DL CHIP 355 & e fE U B A 1% B A2
I, B P AR A D) #) DNA BB 75 2 38 DNA 724 FI S e A 5 i

HL YK K 8 R 500 ~ 1000 bp, L) chip 2% ZEARRY H3 $ii4k
O 8 T SR DUVE , S TUVE, W Uk, W 38 Bk, 24k 55 — R 5 b
DR JRH 4L DNA, T -20 CAf.
1.2.9 CHIP-Real-time PCR LI CHIP A #EBUH) input i N
2, YEHL GATA4 MEF2c NKX2.5 fi*) DNA ¥4 55— 51 5 35
I 1000 bp DNA J¥3400 J5 21 F X, X #1751 ik it. 519
¥ A Primer Premier 5 {4351, i L 22 AR W SR FRA R
Gio SUREFEAT A 98 °C 30 s, 45H: 95 °C 10 s, Rk (IR
JE W2 2)10 s FEAf 72 C 155,45 PMEI, DL 27 RoR N
FHXT A,
1.3 it F o

SEHEA A x =5 F7R, R SPSS 17. 0 Ge it 44 Ak 380 2
S50 ¢ R X A R AT A2 T

2.1 R Islet-1 12 9% A B F B B R AR T e e
C3HI10 j& 5 A 2 fe % 45 69 AL AR Islet-1
N F S

K Tslet-1 MG TEEE 3 K, 700t W ABE Il 00 2 4t

FEOREE (F 1), #H# Tslet-1 JE M8 T 8K 5 25 (118 9%

FRER AR LB M 55 A C3HI10T1/2 4 B P, 40 I e 3okt R 4541

it A M TSR T 2 e A 3 B X R A 5 e R Ry 89% |, S

UYL 54% o JRYL Islet-1 185 B )5 Islet-1 3 K Fe 3K B

W FIER C3HIO 4004 11. 20 4% G M % BZH 11. 58 £%

(P<0.05), JE&Y Islet-1 18955 3 JEJ5, C3H10 4i g 4 Fn fA Pk

Xof FRAH A0 A S B TR ki OR RJE , HES e BL IS . i SE g2

YRR SR, HE S %, m—8 (& 2) .

%1 GATA4 MEF2C NKX2.5 B-actin % [# Real-time PCR 5|47l

SR FiEs9 FiiEs 14 iR KR
GATA4 5'-CTGTGGCCTCTACCACAAGATGAA-3' 5'-GTCTGGCAGTTGGCACAGGA-3’ 60.0 C
MEF2C 5'-GCGAAAGTTCGGATTGATGAAGA-3’ 5'-GTGGATGTCAGTGCTGGCGTA-3’ 60.0 C
NKX2.5 5'-ACTTGTCTCCTCGGTGCTTCTG-3' 5'-CACAGGGTTAGGGTGGGACTATG-3' 63.7 C
B-actin 5'-GGAGATTACTGCCCTGGCTCCTA-3" 5'-GACTCATCGTACTCCTGCTTGCTG-3' 60.0 C

%2 GATA4 MEF2C NKX2.5 E[ CHIP-Real-time PCR 5|4 F 51

HED FLiFs4 IRl B KR
GATA4 5'-CACTGACGCCGACTCCAAACTAA-3' 5'-CGACTGGGGTCCAATCAAAAG-3’ 60.0 C
MEF2C 5'-CACGCATCTCACCGCTTGACG-3' 5'- CACCAGTGCCTTTCTGCTTCTCC-3’ 68.0 C
NKX2.5 5'-CTTCTGGCTTTCAATCCATCCTCA-3' 5'-CGGGCAGTTCTGCGTCACCTA-3’ 60.0 C

¢ & "&5 2]
ARy 0
A B F B FE R E C3HIO ML B — L R KR O A EF A8 T E;C.D: & % Islet-1 1% 5% & C3HI0 % e
A TILE

LATCASR S

El1 C3H10 ZEBaRkE Islet-1 BB BRWARERIZ  ( x200)
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A:C3HI10 #mfe e ;B MM T BE 20 ;C . 3040

2 R Islet-l FL4RRAMASMTM (1 x200)

2.2 Western blot #&] & % Islet-1 1%y & H ARG LB
w4k & H3 69 kA
JEYY Tslet-1 1295 8 2 A5 , 5 C3HI0 404l B xT e 4l
AL, SR A AR 1 H3 LBk T 3. 04 i 2. 92 £%
(P<0.05)(®3),

AcH(15x109)—

3  Western blot 1] AcH3 & A& %

2.3 Ao U R G A F mRNA &k ik Fiey
B 18] &
TR Tslet-1 129 3 J5, 1 BTS20 200 LR S R A B
GATA4 NKX2.5 MEF2c FEik¥8Ehn,2 Enf ik im,3 FEL
JHR R RE(P <0.05) (F&15) .

l4r  OGATA4  ENKX2.5 W MEF2C
12t
1ol
310
® o8t
#® 6
=
4 4r
2
0

3 A
a:P<0.05,%5 4 3 Aad 1 &bk
B4 B Islet-l BRFEEOINSFREERRFERIE

2.4 FERFIRERRE

JR Tslet-1 Ji5 7600 URR P 6 IR SR 3 8 e 06 1) 2 3 i (]
SR B H3 SRS (i e e L UTE . SR UIE T ok
IO ALRE 57 8 E 3 Rl GATA4  NKX2. 5, MEF2c Ji 8 F X 35
DNA fi &5 F C3HI0 2 AR XF R (P <0. 05,8 5) .

3 itig

i 5 A HAL A Tslet-1 PR A M 2 A3 MO I i
Y e 7R 40 C3H10, T4 C3H10 H L AL
R AL AL, IF B U DG 45 S e 2 1 AR

250 OC3HI0 4 m FVENHIRZ] macsal

a

2.0

1.5

1.0

D UREH Fe ik b

0.5

GATA4 NKX2.5 MEF2C
a:P<0.05,5 C3HI0 2aF= A M 5F B 20 bb &%
B 5 Z8tL H3 ik CHIP iiiE GATA4 NKX2.5 MEF2c
BEFXiE DN HE

GATA4 MEF2c f NKX2.5 FEih3n, F201 Islet-1 AJ L)
& - B) 70 5 T 4 A T O IURE 2R A T ) o4k o FRATT
A, 218 A B 1B | RS ) e €6 5T 235 4 S 9B 7
W ) R R 4 Th R A BRI . TR
Z A B T 2, MR8 i 2 ik PR S 425 110
FEEHLH . K T B F R 2 AL
(histone acetylases, HATs) FlZf & H 2 £ WAL B ( his-
tone deacetylases, HADCs) f#ifk5¢ i, HATs H F] T4
A 5 DNA BERRAE 454, F 0 B0 L R % ok, Al
S5 HADCs 410 i JE PR 4 510 R Islet-1 S22 5t ]
P A F A A5 475 = 9 T 40 L C3HI0 Ja) .0 LA 4
Lo At B rpc UEE PR SRR G A AN IR . S kAL
YEHERZ 5 H i Islet-1 5 ZWEA6A TC 6 & H i [E
WA SCER A A

ARSI A PR, - R] FE 5T T 40 i C3H10T1/2
JRIL Tslet-1 10555 , 51 3% C3HI10 4 i 25 F1 B Xof
HEAAARLE , Islet-1 PRI FTRHE AN , 00 IUAH 3G J5E R 3 35 3
i, A H3 2 ek it ] 3 ey, Fe WY Ik Is-
let-1 1255 52 204 J5 410 B £ W6 AL /K SF- B E % C3H10 21
JHLZE B o) B 200 i 2 9 3R 38 ey, e TR AT HE N A FT e
S Ry Tslet-1 3@ i $2 15 .0 LIS [ GATA4 | MEF2c
NKX2.5 |2 LML 7K PR A 1 3 2200 L A
(IFRIE o S UESEHEN, AR T 3 41 40 B0 AILEE
BT P2k | 7 B AE R Telet1 ABJ B4R PR L AL
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FEPR TR 3K iy A 1Y) 2 J] I 1] g, X IE R C3H10 41 fitg,
ISP 4 X HER 2 40 e 0 S 3 2 440 i 3 R 4 i FH 2 e Ak 1Y
H3 H iAoy (57 S se FLoive , TUiE 5 HARSE G000 01
B E 19 B GATA4 NKX2. 5 MEF2c & 3 T X
DNA fyar, &350 21 IUE DNA 1y W & T IE &
ZHFNBAPEXS BRZH . 25 LTk, AR S5 78 43 R W Islet-1
eI Ao A #E O WURE 5 2R AR ) GATA4 | NKX2. 5,
MEF2c J5 3l X I8 1 £ BE Ak 7K - 00 38 e R A1 2 i 2t
O WUER Ry IR, W] Tslet-1 78 L WEAk 445 6] 78 5t T
S ) U AR S A R b R s B AVET . R
T4 i 1] o JULEH L 53 1 iy P 2 4 S 36 A 40 , hy 2 4R
H LB AAE R {2 T 20 ML 20 22U S P o AR BT Rl
B,
S 2K
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