— 502 — BERERKZER 2012 £5 37 5% 6 1 ( Journal of Chongqing Medical University 2012.Vol.37 No.6 )

JERBIFZE  DOI:10.3969/.issn.0253-3626.2012.06.008

AL H3 & SEHER O EHDEEE R P S Islet—1 PR

AR IR 2, INEAR L R #HLE A
(1. FRBERICEM R LB EBEO AR 2. LR B PRI A i a0 % LR A BT S0 % |
AT LB R T R PR ISIA- S TR I PR B 5 A, FEPC 400014)
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[ Abstract ] Objective:To investigate the effects of acetylation of histone H3 on the regulation of heart development —related
transcription factor insulin gene enhancer protein 1(Islet—1). Methods : Cardiac progenitor cells were cultured in vitro and were treated
with histone deacetylase inhibitor suberoylanilide hydroxamic acid(SAHA) at concentration of 0.5,1.0,2.0,4.0 wmol/L.. Methyl thiazoyl
tetrazolium (MTT) assay was used to detect the effect of SAHA on cell proliferation and to select suitable intervention concentration.
Western blot was applied to detect the acetylation of histone H3 and Real-time PCR was employed to measure the mRNA expression
of Islet—1. Chromatin Immunoprecipitation (ChIP)Real-time PCR was used to measure the level of the acetylation of histone H3 in
promoter region of Islet—1. Results:The cell proliferation rate of SAHA was increased in 0.5 pmol/L and 1.0 pmol/L group than in
control group but without siganificant difference (P >0.05). No difference in the cell proliferation rate was found between SAHA
2.0 pwmol/L group and control group(P >0.05). The cell proliferation in SAHA in 4.0 pmol/L group was greatly affected (P<0.05).
Western blot showed that the acetylation of histone H3 was increased by 7.23 fold in SAHA 2.0 wmol/L group after 48 h(P<0.05).
The expression of Islet—1 was increased by 4.68 fold(P<0.05) ,and the level of the acetylation of histone H3 in promoter region of Islet—
1 was increased to 2.08 fold(P<0.05) compared with those in control group. Conclusion : The expression of Islet-1 can be promoted by

increasing of the acetylation of histone H3 in promoter region of Islet—1. The expression of Islet-1 is regulated by the acetylation of

VEBNEB A #(1985-), 5 A+, histone H3 in cardiac progenitor cells.
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AT SR D WIS SR R 2¢ (Myocyte enhancer fa—
tor 2¢, Mef2c) ,Nk2 I [a] I & 5% 7 K1 5(Nk2 home—
obox 5,Nkx2.5), T-box £ 5(T-box protein 5,Thx5)Ji}
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Islet—1 FALA o E—20 ANFME AL 27 A1 BE b SE 8 0)
OIER B AL

1 MRERE

1.1 EZZ XA AL

Dulbecco 2 K Eagle #5723 (Dulbecco’s modified eagle
medium , DMEM ) (PR BE A} it g JL 3 2= e JLE e vp e it
N IRAE) ;IR 4 I3 (Hyclone 23 7], 36 ) ; $it £ k4L H3
(Acetylated histone H3,acH3) 8 7 BEHTIA (Millipore, 26 1)
TAEHREE 1:1 000; 4T B-actin A 5E P (78, )
AR 1:1 000; 2 Mt i 5 2 5 B2 (Suberoylanilide hy—
droxamic acid, SAHA) (ALEXIS 28w, 12 ) ; WEME % (Methyl
thiazoyl tetrazolium , MTT ) 4 Jit] 15 58 K 40 ffd 25 A A6 00 X070 42
(AU EYHAATBR A A, ) s 2 4R G & (FLAEE
W ARABRA A, A ED BCA 8 1 E ] £ (Pierce BRFF
2wl 1) s RNA SRR & (AL st A 28 s AR W HoRAT IR
Al AP R SR A & (TaKaRa 28w, H AR ) ; 92858
PCR i) & (RARAALBARA BR A W], i) 5 e o 5 o e 3t
PLVE (Chromatin immunoprecipitation, ChIP)® 7] & ( Millipore ,
& [H) ; FEFRIL (Thermo AT, 38 [E) 5 BERL AR 23 B8 (F K]
o], PEARYE ) s CFX 96 2O 5E it PCR X (Bio-Rad 24 H],
FELE) 5 Lo URELAR L R by 58 [0 200 RF R g o 5 AR 2
S B

1.2 MTT b 528

O U A R FE A R 1x10° A/ml, LA%EFL 200 pl
PERIF 96 FLARIN . 44N B2 60% T B i A S AL E 1 4
T £ it 411 ) 5510 1k 2% e 55 2 37 1% (Suberoylanilide hydrox—
amic acid, SAHA) F9 55 37 & SAHA ¥R EE4- 510 0.5.1.0,2.0,
4.0 wmol/L, B 5 AL, XTIRZIA A SAHA 37 °C,
5% CO, B 3740 P 35 24 b 5 e, U A AR R R B Y
SAHA 4kZ23557 24 h Z )5, LI 20 pl MTT(S mg/ml) , F
FEH 4 h, FBE R0, AU 150 wl —F ETE AR ( Dimethyl
sulfoxide , DMSO ) , 7K -4 K _E IR A) 10 min, B4R (LI 2
550 nm ARG A (Asso ) o A LU 230, IS 5E 3
(%)= (S5 A H-AIT A {H)/(EH A A H-RIK A H)]
x100%.

1.3 S MUARZH L6 35 A B A AL 32

I ONURAIE , FH & 109864 055 ) DMEM TR
FRESEFRE 80% AT T 12 HLBUEAR  ANMIRE 77 2 50%I) B
W43 H9 3 4. SAHA 20 IR IR ANZS (14, SAHA 4758
FRIEP A TF R MTT 35 A B R i ) 9 SAHA I
24 h, FRIMASE S SAHA 700 48 h BAEXT 4 in A5
SAHA Z{AFRE) DMSO 5537 48 h; 28 FAHA IR T, IE %
FEFRIERGFR 48 b,

1.4 Western blot #&m)

RN 285 Bk sUAb B 48 h i HR RS 414N i
RS A% A e R R D BRERE R 50 g, i
i 15% SDS - 2 T #is 19k e 86 Jie P Kk )i L% 28 0.22 pm 1Y
PVDF i I, B AR B —$0 (1:1 000),4 CHFE 15 h, PEAS
Je B A ROR B 0 (1:2 000) , FIRIFE 2 h, TR VRIS fb2%
KIS, s a8 5 FH Quantity One 3K 7455 46 Sk JK
{8, L ZMkAE H3/B—actin (WK E{H ) 2R £ AL H3 2 FIAH XS
ik, I THIE T
1.5 Real-time PCR

O EAN 283 ER Ty sUAb B 48 h e B 20 SIS 4 40
JE mRNA 3% 58 ¢DNA YE R Real-time PCR [WALHR , Islet—
1 519 F4 . b5 ~ACACCTTGGGCGGACCTGCTA TG-
3" FIF .5 -TGAAACCACACTCGGATGACTCTG -3 .B-actin
fERNZ  Hs 1Y) 4. L% .5 ~CACACCCGCCACCAGTT-
CG-3" I Fii#:5" -GTCCTTCTGACCCATTCCCACC-3" , il
TIANGEN/Y 1] Real Master Mix i85 & 158 B 43 I AFH AR |
BRI cDNA, Real-time PCR JUWAKZR K 10 ul,i% 3 &
L, P B R T ARE 95 °C 2 min, 281 95 °C 10 s, 1Bk
63.7 °C 15 s, #EA1 68 C 20 s, 3L 40 WG, it Ce [EHRHE
Ct xymenpmaemn—Ct xpmeans » A ACt=ACE gapn— A Ct sy, H (14E)
000 ORI AR X R IR R
1.6 ChIP

DAzt EiR 72U P 48 b e, BEAT AN A
KLY 1x107 411, Fi e Millipore 23 ] ChIP %7 £ 1 -5
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FH 37% W 1A T3S HK I FH AR P i B4R {SCRBE RS DA, il 3 3¢ fIiE
WS A L YK ARSI 225 DNA 223K 200~1 000 bp, f#i I ChIP 2%
B acH3 PUAIEL T ChIP, AR & B ALY IE 7/ B 1gG
BUATTTEAE R B XS B ASIAAT AT HUARNE R input 41, o3t
TUUE, VML, 16 A8k, 4l fb 55— R 9 3R J5 2845 DNA, {17
F-20 C,
1.7 ChIP Real-time PCR

FI ] ChIP 4% R $K75 9 DNA 4 Real—-time PCR {45
M, BEHL Islet-1 DNA J¥51 5 —~Mg 5 5° 4T 1 000 bp DNA
IR s X, it 51 5190F 8 . L. 5" -TTAC-
CTTTTCGTTTGACCTTTGC-3" FI R i% :5° ~ACCCTGTTACTC-
CCCAATCTGAG-3’ M4 TIANGEN /3 5] RealMasterMix izt 5]
AU IR T 51 AR DNA, [FES9 34 B bt
L G BIERTIRZ input 414 Tslet—1 J3 )T, Real—-time
PCR JVARFR 10 pl, 15 3 AL, 48 514 98 °C 30 s, 28k
95 °C 10 s,iR2K 63.7 C 15 s, 1M} 72 C 15 s, 3L 44 RAFH .
45 Ce fEARHE LA N AFEH . A ACHwmn=Ct smen r1 s —
Ct g 1 pipexrmza—Ct gwma wpu 215 2 A CUsguaan=Ct sgpa g —Cl
w16 Wt —Cl xpme i 21, & A ACt=A ACt g~ A ACt
1.8 %itsarm

ST S0 534 B AL PR 28 A A R 3R AR ] o ARAE 78 42
BEBLI T 2B A AR A Al A2 SRAS T R A9 H
BT HREAC T, 1A 2R n=l?( S X (x—x)/ (k=1)],

JIE A S50 B0 P 35 B bR e 22 (£ 5) R, T SPSS
17.0 HEMGE A AT 22508 o B Feib A T IS oA K
7 2SRRI , Western blot SEHG R AN R RS A s R
FASE AL T2 A ST FEAS BRI FRE 55 (Kruskal-W allis
FRAKGYS ) , P<0.05 YN 22 RAFAE G238 3 A IR 2 Lh AL
FI ] Wilcoxon BEFKG B | P<0.025 KN 25 RAFAEG T4 5
o HAR SRR B Oy 25551 R R Ty
2000 H I 22 B AT Dunneni—t #6536 , P<0.05 A 95 5
PG E R

2.1 fRE Gk TEbACER ) A SAHA x5S IUAR 4a i3 74 6%

B TR BRI 200 W 22 A Gt 24 L (n=3, F=
9.473,P=0.002), k172 & A ,SAHA 0.5 pmol/L 1.0
wmol/L I FE 3 5 45 (AU HoA i (A 22 AR A 5
25 Y (n=3, PAESMM 0.739.0.094 BT 0.05),SAHA 2.0
wmol/L AbFR{H A5 2K s (2 AH LU A A S 28k, 22 7 R L
HE T8 L (n=3,P=0.999) , SAHA 4.0 pmol/L 2t PR ({345
RS VAIN 7321%, Z R BAG#E X (n=3,P=0.021),
UL 1,

140% ¢
120% [

E: 3
>
(=]
N

80%
60% r
40% |
20% 1
0%

AL

0 0.5 1.0 2.0 4.0
(pmol/L)

* s M EE, P<0.05

1 MTT #iUAREIRE SAHA 330 ALAE4H RIS FE A9 S0 ( n=3 )
Fig.1 Effect of different concentrations of SAHA detected by

MTT assay on the proliferation of cardiac progenitor cells ( =3 )

2.2 SAHA #H& LA 20 fo 64 408 & H3 T BRALK-F 49 % vh

BT BIR 2 Kruskal-Wallis BRI E | 2% 56 it
228 U (n=5,H=9.38,P=0.009) , {1 T 5 L4, LA SAHA
2.0 wmol/L AbBRC A AN AL 85 1T H3 2k /K- (0.214 =
0.047) 5% 421 (0.026 + 0.010)AHEL 4T 177.23 175, 2 HA
it U (n=5, P=0.008<0.025) , HILADMSO &b By B4
X BEZHC AR AN 24 25 11 H3 ZTEAE7KF- (0.026 + 0.009) 5
S, 2 5 WA Gt 2# B L (n=5,P=1.000>0.025),
W 2,

=K SAHA 4

B —actin 43 kD - - -

DMSO 4

AcH3 17 kD

2 Western blot #& il AAAEE B H3 ZEEHLKF (n=5)
Fig.2 Histone H3 acetylation level of cardiac progenitor cells

measured by Western blot( n=5 )

2.3 SAHA xS JEE FH AR % 25 % BT Islet-1 mRNA &34 )
EA0]

KL M BAR A T Z M EFA G E X (n=3,F=
142.434,P=0.000) , SCiF 17 2 FLE, JITA SAHA 2.0 pwmol/
L Zb 3. WA AN Tslet—1 A9 mRNA 35 (1.062 + 0.033)
522 M41(0.187 £ 0.104) #H ELTH =i 20 4.68 £, 22 5+ HA Giit
28 X (n=3,P=0.000), JIA DMSO AbH A B 1 % 18 20 )
Islet-1 335 (0.145 £0.070) 15 25 (14U He A R 25 T 4L i)
0.775, ZF A HAHI 5 L (n=3,P=0.729), WK 3,
24 SAHA 5 SEZ FHXEZAT slet-1 23T R8T
BEACIR 25 69 %0

KL BAR A T Z M EFA G E X (n=3,F=
127.056,P=0.000) , it i1 7 2 T 4%, FT acH3 HLIARSELE TR
1) DNA-ZE I A P RERINE] Tslei—1 (a8 7, R4 )5 o0
T E A W Islet-1 JA 21 7 X LMEfb /K-, SAHA 2.0 pumol/
L AL BRLH U ANIERY Tslet-1 J3 37 X L ALK (2.086 +
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0.040) J& 45 (1411 2.08 £, 22 5+ HA Ge it 7 X (n=3,P=
0.000) , LA DMSO ZbF I BAYEXT BE A Tslet—1 Ji5 3T IX L1
AP (1.0219 £ 0.159) 575 FIALAY , 2% SR AT Bi 1247
X (n=3,P=0.994), WL 4,

0

254l SAHA 4]
* g2 AL, P<0.05
B 3 Real-time PCR #ill:biE R BHEXERET
Islet-1 B mRNA FRiE&M (n=3)
Fig.3 Expression level of Islet-1 detected
by Real-time PCR( n=3)

I

DMSO 4

(=R

SR D)
S W

¥ X Z ALK

%

1

DMSO 4

EHEA SAHA 4H
* G HALM L, P<0.05

Ja

(=]

4 ChlIP Real-time PCR #&ill Islet-1 [R5z FXHEH H3
ZERAL KRR ( n=3 )
Fig.4 Histone H3 acetylation level in the promoter region of
Islet-1 detected by ChIP Real-time PCR ( n=3 )

33 it

FEW AL 22 1 24X AT 0 NE & B 1 2
PEAE T — B R R Ay ], HOR R ANV e DNAJY
G AR B BE R SRR AR AL Bl AR 11 R AR, IXRh A
FIER 1235 19 78 1k BE %380 o0 410 it () 38 58 0 fb A
M2 RIS, =2y A FE LR B .DNA
H AL AR U S AR SRAS RNA 5508, Hh 418
M LA & —Fh BB MR AL A X FR 4l
I 7E 2 b AR T AN 2 20 T Ak il 09 9875 4 e 3L 2 T
AT Bh 2 VA, 28 1 SR AR AT DA &b Al
B 1 R A AT 1 IE LT, I 1 559 2 25 115 DNA
(AR B A P DA e A 0 J5 114 A 2 ol L AR AR AR )
AU L /A & B0 I & B GG S I Gatad |
Nkx2.5 Mef2c 1) 3235 52 3| 41 8 11 H3 £ BEfk i 14

¥, BURHE 1 H3 SRS TS Bk s
TR R A Ty s AR,

Islet—1 J& T LIM—Homeodomain %% 3 [K + % ,
H AR RIS RIS RAS G HR 1 TR R AL N kA
VRS AT H R R B, AR Tslet—1 FEOMEA
BRI AR 2 R sz B E M, AR
Islet—1 JE[R M- B EOMEEE 548 o I Hislet-1
FRICA 3P0 0 (40 WUAHL A, X BILAHE 40 i 9 A7
TG WA AT RS G H B, T Islet—1 A0 ILAH
e N 70 5 R ) i T 1 S | S ST
XA AR 53 o Brade SESIRF S FRUCIE LS —
O DO & R T8 A O 5 DL By R 4l
41,1 H Islet-1 7O R BB EELZA/EH. —
HDH] Tslet—1 RIS AL B IE , FETTIE AL
WERIE o T Islet-1 WA RES 5 0L B RGN K
B2, [[E Dodu ZFOIMTIE & FLEE — AR O X Mef2¢
J& Islet—1 Fl Gata % F ¥R I, I H 4% % 3
Islet—1 AT . AT U0 Tslet-1 7E.DE R B A A %
W EAVE R, SR B mef2e Y Islet—1 J&
Mz B E M H3 LB TR AN G 2 T
XANZFRAE TR E T H3 SFAEXT Tslet-1
HIEEER

SAHA f&—FhH 2 1125 L BEAL BN 770, A< B
M SAHA 228 .0 ITLAE 20 S 2, Tt Ak K, i)
Islet—1 ZZREAE S . MTT o e kg B R SAHA 1E{%
W B A 1 B AT — 2 e AR L 7E 2.0 o mol/L
8 B ] R R PR AN BH 58, T B 2 e 3 1 4
SRIE AR P28 A S o e 1k PR 200 e 1) S
PTEAE R AN BB MR 2.0 mol/L i#:4 7 /5 251K
¥ @it SAHA 2.0 pmol/L AP 48 h J5 i) Western
blot 25 5487 , SAHA 38 32 9 il 2 25 1 25 2 WL i
AR M DTS 4 ML ) 2 25 11 H3 SRR K45 214
KA. MBS TR0 Real-time PCR 45 /R 48
SAHA AbFRAC LA 20 Tslet—1 () mRNA ik
KL R T o 454 Western blot (4551 DLIIA R,
SAHA KiE$Em TAEN H3 LBHL/KF-, 765 L
AT T Yo e i 245 #4 ZR A5 A BN T ST Tslet—1 5E
F%E 555 o 1 ChIP Real-time PCR 2256 i 7, 5 %) HE
ZHAAEL , BT acH3 HUMRAE SAHA 4b 3 2H v SE4E 31 5
Z 1 Islet=1 Ja s, 568 Islet-1 Ji5 sh F X [ 4
H3 LA K X R AL . H D SAHA RAY
AN H3 LK TS8R, HaRE Tt
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Islet—13& 5 o F X I A 41 2 11 H3 2 1k 7K
T e O e S5 G A BN T TR Tslet—1 JE A
Kig ik o il ULC AR AR B PY Tslet—1 iR 57 B 4 R
M H3 WA, O UH A I 42 H3 &
TRALAR S Bk A8 2 3K Islet-1 JEH A T, 3 A
AT AEVE— 5 55 A2 X (O JUURE 40 A 488 7
L7 05 FNAEH , [R5 52 0 Tslet—1 () B 42 $1 JE [A]
Mef2c (R 15, eSO & B 1Y BRI i e K
PR NERTE .

O & 12 st AL WL A 18 2 A E0
% BARC A E N H3 BRI O F & & A
Kl T Mef2e, Gatad , Nkx2.55, i H A LB B
Z2UEH Tslet-1 [FFEZ B4 11 H3 2Bk A
Islet—1 23l i A4 @48 52 i H: B F 0 L [H) Mef2c,
FE R Mef2c )5 3T X4 & 1 H3 Ltk
IR T EE I — A UESE
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