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HEAXZEEE 4 FEANFFEZARE Bel-7402 P RIERHE N

F K EAS LR ReK  FER KRR (LABEIER 1. mEEFP; 2. KA H, Fd
250021 )

[ E] 86: PIdBEAE AL 4( histone deacetyase 4, HDACA )TE TG40 Mtk Bel-7402 Y335, K HXT Bel-
7402 A GE AL TREVER . ok ¢ 5 Bel-7402 40ME, LLZH AR 11 25 2L AL B 615300 25 T R 40( sodium phenylbutyrate,
SPB YEF T Bel-7402, RT-PCR Kuill i 5 HDAC4A mRNA 9335 /K-, 318 A0 25 s AR 40 I A5 i 28, MTT ek i
% SPB Xt Bel-7402 AR K AYIMHIVE , F A0 MA S Br 40 5130, S g 2 AL LS Bel-7402 41 P27 BRI FRIAKF, % %
SPB 45 Bel-7402 H HDAC4 mRNA 223K K F-FEA%( 0. 88 +0.13,0.12 0. 04, P <0. 05 );SPB 4L HL/5 Bel-7402 i K 3%
S B AH, EL5 SPB 715 AR ik AR 56 5 [ B 20 B 25 ) PR & A 4 B A% 5 40 B R 0T BELVE T G, 830 (50.6 £4.0)%
(78.8£3.6 )%, P<0.05) ;P27 R HFAAK TR 23 £11, 61 £7,P<0.05), £ #: SPB (I HDAC4 7E A S48 40 it o
FIFRE TGS ARk, EH S P27 KA 6.
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Expression of histone deacetyase 4 in human liver carcinoma cell line Bel-7402
and its significance
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Care Unit, Shandong Provincial Hospital, Jinan 250021, China; 2. Department of Digestive Diseases, Shandong Provin-
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[ Abstract ] Objective: To investigate the expression of histone deacetyase4 ( HDAC4 ) in human liver carcinoma cell
line Bel-7402 and to explore the regulatory effects of HDAC4 on the proliferation and differentiation of Bel-7402. Meth-
ods: Carcinoma cells Bel-7402 was treated with different concentrations of sodium phenylbutyrate ( SPB ), an inhibitor of
HDAC4. Expression of HDAC4 mRNA in Bel-7402 cells was analyzed by RT-PCR before and after SPB treatment. Re-
verse microscope was used to observe the morphological changes of Bel-7402 cells. MTT assay and flow cytometry were a-
dopted to describe the proliferation and cell cycle of Bel-7402 cells. Expression of P27 protein was determined by immuno-
histochemical method. The statistical analysis was performed using one-way ANOVA and student ¢ test. Results: SPB sig-
nificantly decreased the expression of HDAC4 in Bel-7402[ (0.88 +0.13 ) s (0.12 +0.04 ), P <0.05 ]. Tt also inhibi-
ted the Bel-7402 cell growth in a time-and dose-dependent manner. Fibrous changes of Bel-7402 cells was observed after
SPB treatment. SPB treatment arrested cell at G1 phase [(50.6+4.0)% vs(78.8 +3.6)% , P<0.05 ] and enhanced
the expression of P27 in Bel-7402 [(23+£11)ws (61 +£7),P<0.05 ]. Conclusion: SPB treatment can decrease the ex-
pression of HDAC4 in human liver cancer cell Bel-7402 and subsequently inhibits proliferation of Bel-7402 cells, which
might be associated with the change of P27 protein expression.
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KU HDAC TEZ Fh i vh S R ik, HHERH RS
15k Ak, Tt 410 1) 50 8 T PR 84 ( sodium  phenylbutyrate,
SPB )R] 75 5 1 1ML 975 41 i 25 0S4 B et 440 i &R
KL, K HDACA 78 N9 40 it vp 1 223k LA
JAT e SPB X N 98 200 75 S FH A 9 6 TR 3R
IRVET AT B N v WLHGE . AR S X HDAC4
16N BT 9 40 OBk Bel-7402 w0 26 35 50 T 46 I, %o
SPB {&4 M Bel-7402 4K 75 5501k 40 A 19
BELYHT 85 40 i A A R TR AT TR0, ASBI A I PR
B 63 JH 24 g A AL i 170 S B
1 #R5H®
1.1 ZmfaiEsk

Bel-7402 ZHAEI F 1L 7R 48 BE 2 R 2 B A M =5,
TEH NFAAE L-02 Fh LLAR JR 2 % 2 o i [ R el
K IR 10% R 2R LT B9 RPMI 1640
( Gibco A FIFEE ), BT 37 °C 5% CO, TR N 5
FFo 48 h1£18,0.25% B ERE . 0.02% EDTA jHfk.
OB K A B #4752 50 . SPB( ALEXIS 2\ ]
PR ) [ b 5T L3S, T 1640 15 3R WA R R 20
mmol/L £ .
1.2 MTT %4 SPB & Bel-7402 4m gL & K 69 %o

14 Bel-7402 4f i B %5 B M3 5 x 10" /mil,
FERhF 96 FLAR, BEFL 200 wl, 525620 43 )i A R[]
W EE (Y SPB X RRZEAN N2l , O i 25 6 BRALC fm
R ), AL 3 A AT AL, dRERRE IR, oy BIAE
24 .48.72.96 h &M 3 fLIMA MTT(5 mg/ml )20 ul,
FCE AN 4 h J5 5 BIE A 10% B SDS 200 wl,
H. B 15 min, H 4 A 3§ br 4L ( Denley
Drangon Wellscan MK, YR 570 nm Ab ) GEREAE
(D)o AMAERKIEIR(% ) =(D XTI - D LK )/
(DI -D 21 ) x100% .
1.3 SPB 4 72 /5 Bel-7402 #m it 102 28 o4 & 5
N5

B

<

4350 Bel-7402 41 \L-02 4 i 7E4 A B 1Y
iR LN 8577 , 2 SPB AL B 5 K Bt 25 47 Bel-7402 4]
i 102 4NHEARYBE A B ,95% £ I R, B TG YL il
Jufn, {5 5 AH 22 W AMCEE TS E A
1.4 A X K0 R FE A FE 40 Bel-7402 20 B
102 2 it # 2m i J2) 40

T ESCAE I A 40 i HH T 13 B RPMI 1640 3557
24 h [F2EAL )R, B, WA ) b B2 40
4 CPBS Pk 2 K, iC8L, A4 B % 1 x 10°/ ml,
558 1% RNA Ji#fY Tris-HC 28w R A1 2L R85 10
min, AL BE DNA e (@, FCM A0, AR 358 A1 X A ]

DNA & & A4 oA, T4 TR AR o
1.5 RT-PCR # @ Bel-7402 %1 A, L-02 %1 &
HDAC4 mRNA #) % ik

PLH B ¥ 4T, PCR 5149 K& I W 45 1
HDAC4 |3} 5'-CAAGAACAAGGAGAAGGGCAAAG-
3", F i 5'-GGACTCTGGTCAAGGGAACTG-3", ) Jif
FEHI RN 182 bp, W 2544 95 C 5 min( 95 C 1 min
57.2 °C 1 min, 68 C 1 min ),30 x 68 °C 5 min; N
Z M B-action: [ if 5'-GAGACCTTCAACACCCCAG
CCA-3', i 5'-GGCGTACAGGTCTTTGCGGATG-3',
R FEHR/NS13 bpo LA LB i A=)
BRI EE B, PCR P29 1. 7% B BEBHEE S HL K
Alphalmager™ 2200 $-BEI LR 2R 585347 o
1.6 9% 2840k nl SPB 4 A & Bel-7402 ., L-02
0 g, P27 & 0 A

S e RN & [ A8 A ) T RE AN A $R)
UL ABC W3R AE . M40 M IC A, S i 1E 1L
L3 B AR, 2 A B 20 min, SRJ5 25 A0 MA
NS B R B —Pi( L 1gG ),37 C 1 h 24
PBS( pH 7.2 ~7.6 )PE 3 I, BIK 2 min, M
Y Z AL 2P TG ,37 CHUE 20 min, PBS 74 3
W, BEUR 2 min, i MK S, 4,37 CHUE 20 min,
PBS ¥ 4 U, BRI S min, BU1 ml ZEM87K, Il DAB
BAEKF G A B.CIH& 1, RGN 2
A R BT R SN R AR e,
KB, B E R .
1.7 %itsan

THEEWE L « £ s RN, G220 81 R SPSS
BAHEAT one-way ANOVA | Student ¢ ¥ 55, P <0. 05
h2E A B

2 # R

2.1 SPB xF A28 % Bel-7402 4u it & ¥ 04 3 %)
ANIEHE R () SPB il A Bel-7402 41 fitd £ e 7E
J&  MTT Eb A vE 4G I 45 5 W, SPB B & il Bel-
7402 YU AR, 5 VR FH S (] F0 24 49 v B i b A
KRR SPB AbFRZH S XTI LS, 2R A B
FEEN(P<0.01,%1),
2.2 SPB4EJAJE Bel-7402 . L-02 %m Jof% &5 69 &1k
4 mmol/L SPB fEJ5 24 h, 1] Il Bel-7402 4ii ity
22 FHT 5 728 R I T 2 A R 200 60 S5 A o A A
FESEHL s B SPB AE IS [ ZE (48 h.72 h ), iRk
AR, T FC YL (0 58 7%, 0 24 21 40 i A A )
LHARIR , ARH oy ZEAE I/ o A TR 25 9k 5 AR FH Bsf
] Y L-02 S JoI Ak B 1),
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F& 1 SPB 3f Bel-7402 ZAAERINHIER( x £5)
Tab.1 Inhibitory effect of sodium phenylbutyrate on Bel-7402 cells

48 h 72 h
Groups n
Dy, Inhibition ( % ) D, Inhibition ( % )

Blank 9 0.011 £0.002 0.019 +£0.001

Control 9 0.401 £0.014 0.413 £0.026
SPB 2 mmol/L 9 0.296 +0.029" " 26.94 0.301 £0.019" " 28.43
SPB 4 mmol/L 9 0.254 +£0.008" " 37.18 0.186 £0.022" " 57.61
SPB 8 mmol/L 9 0.203+0.013"" 53.03 0.132 £0.012" " 71.32

" *P<0.01 vs control group

©

1 SPB 4b3E3T Bel-7402 48/ . L-02 AR ASHISIE( %200 )
Fig.1 Effects of SPB on morphosis of Bel-7402 and L-02 cells( x200 )
A: Bel-7402 control; B: Bel-7402, 24 h after treatment; C: Bel-7402, 48 h after treatment; D: Bel-7402, 72 h after treatment
E: L-02 control; F: L-02, 24 h after treatment; G: L-02, 48 h after treatment; H: L-02, 72 h after treatment

2.3 SPB £:323F Bel-7402 . L-02 %8 it 8 £ 44 % v
FCM K 41 it & #9587 , SPB ] 52 i A B8 4
kR A R 3 4345, 4 mmol/L SPB VE /T 48 h, WLEZ %)
Go/G, A B34 IN( P <0.05),S WA G,/M 40
JL R I P <0.05 )5 L-02 20 A JEI 301 b BHZH A vt
TR B 227 P>0.05,%22).
2.4 SPB #} Bel-7402.1L-02 %8 i HDAC4 mRNA %
o A
L RT-PCR #: SPB( 4 mmol/L )X Bel-7402 4H
Jifl \L-02 408 HDAC4 mRNA ik (520, 45 5 R
Bel-7402 4fl Jfi HDAC4 mRNA (1) 3% ik B & & i
[(0.88+0.13) vs (0.12+0.04),P <0.05 ];L-02
4t HDAC4 mRNA ) K35 JC W] B 22 (0. 16 +
0.08) vs (0.19+£0.01),P>0.05 &2 ).
2.5 SPB &} Bel-7402 \1-02 P27 & & kL 9%
LA g% 20 AL A SPB X} Bel-7402 , L-02 4 ffd
P27 AR A, 4558 R ,4 mmol/L SPB fEH
Bel-7402 \L-02 Zififg 48 h J&, Bel-7402 4l fitd 41 jitd #%

WA Y R P27 SR FIAR AR (23 £11) ws
(61 +7),P<0.05) ],L-02 4ifigrh P27 HE 1521524
YIHE R A A ARk (34 £9 ) vs (40 13 ),P >
0.05) ( E3),

%2 SPB(4 mmol/L )3T Bel-7402.L-02 2 A1 ] HA HI 54010
Tab.2 Effects of sodium phenylbutyrate ( 4 mmol/L )
on cell cycles of Bel-7402 and L-02 cells

Groups G,/G, S G,/M
Bel-7402

Control 50.6£4.0 27.3x1.6 22.1=x1.4

Treating  78.8 +3.6" 10.8+0.4" 10.4+2.8"
L-02

Control 75.2+2.8 10.6x1.6 14.2x1.7

Treating  74.3 £3.0" 11.0+2.0" 14.7+2.3"

“P <0.05 vs control in the same cells
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(A) (B)

2 SPB Xt Bel-7402 . L-02 41
HDAC4 mRNA R i% 8981
Fig.2 Effects of sodium phenylbutyrate on expression
of HDAC4 mRNA in Bel-7402 and L-02 cells
A 1: Bel-7402 without SPB; A 2: Bel-7402 with SPB;
B 1: L-02 without SPB; B 2: L-02 with SPB; M: Marker
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E 3 SPB AT Bel-7402.L-02
HRE P27 FBHREHFM( x200)
Fig.3 Effects of SPB on expression of
P27 protein in Bel-7402 and L-02 cells( x200 )
A': Bel-7402 without SPB; B: Bel — 7402 with SPB for 48 h;
C: L-02 without SPB; D: L-02 with SPB for 48 h

3 4t i

2H R BB 5 | Y €0 Jo 45 1) 1) RO 1 EAZ A
YRR BRI th R SR, X B i o
(RN B S AR 0 E A | Ko ok S e S S S Wl
IR, O AR N i R 0 X 1 ot 2 i
BRAEATHEAT A 300 () L BB, HAT F1 HDAC J2&
Z5yue d1HE A SRR ) CHE 8 1. HDAC
()42 22 ARG Y 2 A R i) — 384y, el
ROk, 2 TR HE 1) 4 AR 1 2 v 4 2 TR 5% 1Y
TEFLfr 3 0, s T AL 15 DNA A il 4 5T
EeE s R 0] SR S IR S N iR N e 78
ANFI T8 S DR - 5 4, DT 40 ] S e v R TR
k. HDAC S5 T E A LBALK T, dHEA
LA AT RRAE N — B 5 5, 153515 B U AH 4844
IME A Z A DIRERAS, S 4 B 1 5 5 5R

T A R PE . B2 i A 26 HDAC 3 = 2%,
HDAC4 J& T45—25. WFFEIESE " e 4 2 g v
FEE AL 200, P A5G HDAC B 5 % ik, Y
HDAC 3 f 5 HAT M0l i, 20 8 1 1 L ek
S i 1 25 EL R AL , I S SR BB L PR 0 52 e ak o
ARSZEG I T Bel-7402 1 HDAC4 Y 2515 0L,
RIAE NN A0 b HDACA 1Y 353K B 4 i | 4%
AN NI ) G AR e T O R

HDAC i 551 & 9 i 1 1 PRG I 7 8 e
R B £ BB 5T IE 52 HDAC 71 57 815 5 AN
IFi] %) v 4 54 A5 A A R T2 % . SPB Xt
Z R IR A S VR G4 Bk 2 240 e i)
FRdeE R0 R | I R LR AR

ARSI [ WLEE T SPB X AT 41 i Bel-7402
FUIE R NP 1-02 9520, UESE Bel-7402 7€ SPB
FE T 20 M AR KAz 20 B A & AR o2 I HLRE
SPB A FH B[R] 4 22 K AT B %) 384 - 38 ek A B g 344
SR fB)E A 22 BT T, 4 mmol/L SPB 1E FH Bel-
7402 i 24 b, BPULEE 20 HE F B 5 AG 40 i A K B
il W BE AN AR B L2 AP AR AR, I R A i A e
JER AR AR | 48 LI 5T P A 22 A~ R/ INAS S5 1 25 R
SERTE N, A0 MR SR . T I H AN L-
02 7¢ SPB fF FHJ5 JC W i 40 i 25 28 Ak . =X i i
ARKZ 4 mmol/L SPB /EH 24 h X Bel-7402 #fiffd i)
S SR S0 A 52 e, At SR B REL T G R RE S
W20 />, 102 AMeTE Bk ek AE . ARSI E—
AHRSE SPB Xt A8 20 P A 375 S 434k 14V AL
FE R &4, %0 T SPB 1E H J5 Bel-7402 41 Jif
HDAC 4 mRNA FUIEE & 1 P27 1Y RILKF-. P27
J2 A A AR AR BT 1] R F( eyclin-dependent ki-
nase inhibitors, CDKI )CIP FiEF 10— 5, J& 40 il &
WIS P G W BE R S 1, X 4 v 5
f5e s S B R H A 9 AE . RT-PCR Z5 3 WoR, H
ZjJ5 HDAC4 mRNA 11335 K F-BEAK, b nl LAHE
Wi SPB X} HDAC Fry BH W7 T B 7 35 PR % 3% o B 41 il
T HDAC4 RyFeik, T[RRI 2 P27 2 1 #2ik K
AR FH 24 ) BEZH 20 B T =, AT BEJ2 B T SPB il
HDAC MFER 35 T 48 ) S IEAR 7K, A TTTFS
S P27 FHk B T 4 G, Wi S WFL k.

ARSLEGHE R HDACA 76 A T8 40 i b g 2 3k
SPB &Ik HDAC4 323k , DTl A8 40 i 1 A=
K 35S NS A0, (4 M B T G, 115
SPB X N4 A% S o A E AT RE S P27 B
IESuY S
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T R (2 BN 50 (D IRAF 5 ARHARL T R i -8 R ( pH FLIEARBRSM ), 140 m( it ) o B E] ) e V&
BE) VOARED) pl 1) JFC 1) QNS — A LR AR T 8 i 2R B0 kel T2 ) om( K ) (h( /) imol/1( B
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