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(4 E]1 86 WHHENEIBLE histone deacetylase 1, HDACI )i kR B UST 4l & , 41 HDACI i k%t
J SR AR AL T 2GR 25 PE RS . 2 ¢k ¢ 235 HDACT H2H 5 % k18 5 # 2/K pCDH-CMV-MCS-HDACI1-EF1-Puro 1%
22 #4955 pCDH-CMV-MCS-EF1-Puro % % USTMG 4 Jifd, 38 iz 1% 04 B & ¥k J32 i 6 HH HDACI Fa e i3 2R 5 40 L &R USTMG-
HDACI F15 44 IR 41 il 22 US7MG-Control , & Western Blotting %52 , A A1 B 8 JE 1A (. VM-26 ) FIIRAA( cisplatin, DDP )X
PARR A AT AL B, MTT 35K AT 2R , Hoechst/ PSR A U 20 I T~ , Western Blotting il Bel-2 \Bax B Caspase-3 & [13€
ik, &% Ik USTMG-HDACT FasE it #ik M & . 5 USTMG-Control 414 It , US7MG-HDACI £H ' USTMG-HDACI &
AR T E (1,148 £0. 024 ) vs (0.580 £0.003 ), P <0.01 J; 2594t ¥ 5 , USTMG-HDAC1 4 i 74 3% & i & T+
[ 0. 1pg/ml VM-26:(95.57 +0.45 )% vs ( 68.8 £1.49 )% ,P <0.01 J,[ 0.08 pg/ml DDP:(99.20 +7.4)% vs( 72.48 £2.03 )% ,
P <0.01 J; T 40 M0 B e 45 B i R 9 P <0.05 ), Caspase-3 2 I F ik i L EFEAK( P <0.01 ), Bel-2/Bax 2 F# ik i Al
Wl R IFE( P <0.01). £ KB USTMG 4 HDACT i3 3k B S 384 3 240 M XAk 7 26 i 257515 Caspase-3 #1 Bel-2/Bax
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Drug resistance of glioma cells induced by over-expression of HDAC1

GUO Qian, CAO Lei, ZHUO Xiaohuang, WANG Zhangzhao, ZHANG Huan, QIANG Zhaoyan, HE Jinghua( Department
of Pharmacology, School of Basic Medical Sciences, Tianjin Medical University, Tianjin 300070, China )

[ Abstract ] Objective: To explore the effect of histone deacetylase 1 ( HDAC1 ) over-expression on drug resistance of
glioma cells. Methods: US7MG cells were infected with a recombinant lentiviral vector pCDH-CMV-MCS-HDAC1-EF1-
Puro/over-expressing HDAC1 and a control lentiviral pCDH-CMV-MCS-EF1-Puro, respectively. Cell line U87MG-
HDACI which stably over expressing HDAC1, and control cell line U§7MG-Control were selected with purine gradient
concentration and identified by Western blotting. After processed with VM-26 and DDP at different concentrations assessed
by MTT of the cells was evaluated by Hoechst/PI double staining assay, and the expressions of Bel-2 .Bax and Caspase-3
were examined by Western blotting. Results: Cell line US7MG-HDACI that stably over expressing HDAC1 was successfu-
ly constructed. Compared with U87GM-Control group, the expression of U§7MG-HDACI protein was significantly in-
creased in U§7MG-HDACI group ([1.148 £+0.024 Jvs[ 0.580 £0.003 ], P <0.01 ). After drug treatment the survival
rate of US7MG-HDACI cell was remarkably higher (0.1 wg/ml VM-26: [ 95.57 £0.45 1% vs [ 68.8 +1.49 %, P <
0.01 );( 0.08 g/ ml DDP:[99.20 +7.4 1% vs[ 72.48 £2.03 ]% , P <0.01 ); Number of apoptotic cells decreased
(P <0.05); the expression of Caspase-3 protein decreased significantly ( P <0.01 ) and the expression ratio of Bel-2/
Bax proteins was significantly enhanced ( P <0.01 ). Conclusion: The over-expression of HDAC1 in glima cell US7TMG

remarkably enhance of resistance of the cells to chemotherapeutic drugs, which was may associated with the expressions of
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Caspase-3 and Bel-2/Bax.
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1.1 #mietr ks £ %K 7

N IR 4 i USTMG <2 188 F R BE Bl 2
ARk 293 T AHHEIA [ A BE 2Rl 24 B frb i
A PEC IR0 R YR 10% i 2F L3 ) DMEM
FBERE L E T 37 C.5% CO, WRAR K 9% ); #ik
pSIMPLE-18 EcoR V/BAP Vector W B Takara 2> #],
F3K Jfi B pCDH-CMV-MCS-EF1-Puro 141, % Ji ki
pMDLg/pRRE .pSV-Rev Al pMD 2. G ¥JIlj [ SBI 24
A, BURLAR IO G B RARAE AR AL 5140
S MER AR A R AR A B, A cisplating,
DDP)I [ = AW A ST AL 2l /), B e IR i
( VM-26 )y 1 3t 5t BUES i 25 23 7], — 3T Bel-2 |, Bax
F Caspase-3 ¥ H Santa Crus A H) .
1.2 HDAC1 SI%5] %3t

et GeneBank ' HDACI( NM 004964. 2 ¥4, 1%
4 B HDACL 2 M R¢ 5 M 51 9, 1E S 4% 5'-

GCTCTAGAGCCACCATGGCGCAGACGCAGG-3', & Xbal
fitg U) 137 s5, S X %% 5'-CGGAATTCTCAGGCCAACTT-
GACCTCC-3', % EcoRIBEYI 1.

1.3 FARRBRERRGHE CLERIEL

9 FH R 4 e US7MG $2HU RNA, RT-PCR 473
HDACI( §"HEFEF:95 °C 5 min,95 °C 15 5,62 C
10 5,72 °C 2 min, 3£ 30 MEH,72 C 10 min ), £ 1
% B REWHEE I KT FL UK 48 IE W 5, [Tl 4l ik PCR
W, PR YRR AL, 5 pSIMPLE-18 T Vector %% 14 1%
PE4% TA STRE= W), 54k DHS o JAZ S0 ,37 C 1
TR, ik Hh BH P v B 7 W, R/ i R L, Xba

I #1 EcoR 1 3] 45 HDACL

# HDACI TA 5LFf& 5 pCDH-CMV-MCS-EF1-
Puro 1% Xba 1 F1 EcoR 1 SLHEET] , BE i AL 3k 191 i
IEW4cT . T4 DNA #4205, 16 C #4001, 51k
DHS o JEAZ SN , 37 °C Ki 321 B, i o 1 P v
FEr=dy, Bk /N R EL, Xba [ A1 EcoR T XY % E
HDACT Z%5 o & A IE 1

# pCDH-CMV-MCS-HDACI-EF1-Puro it 3 ik
PR EE AR AR A pCDH-CMV-MCS-EF1-Puro 25 [ £ {4
4395 pMDLg/pRRE .pRSV-Rev 1 pMD2. G =i
1R21,3%H Lipofectamine™ 2000 4% 4t 293T 4fifify,
EH 4 b J5, e G R0k gk b 5%

L6 203 T i 48 h )&, o4 F15,0.45 pm
JERS I UE, R T USTMG 410,48 h J5 B4 584
DMEM 153538 ALK TN 4 pg/ml HIESHE R,
UkLE1EFE 4 d 53845 HDACL 53 ik 40 i UTMG-
HDACI f HDACI 1E# ik 40/l U87MG-Control
1.4 Western blotitng ¥ 4% % & USTMG 4m fiee ¥
HDAC1 % & 8 % 35

U4 7 L 1 U Y USTMG-HDACL J2 US7TMG-
Control ZH4MAE, $E B HIFH BCA B &t
FIE . AL B 25 ng, 10% 40 5 i fL ik 2
h, KVBEEIE 1.5 h, I 5% BAGTIH B 1 h,4
C—HL HDACI( 1: 500 )W & i &, TBST Z& nfi i i
PRI 3 YK, B 10 min, I _HFE 2 h, ECL &
e a1 min, ChemiScope series B G BEYE, E
i Quantity one( v4. 6.2 R ) FRAFHEFT K BEAH 73 Hr
SCEEA 3 K
1.5 MTT &4 USTMG %8 it 25 M o 2 &

B US7MG-HDAC1 & US87MG-Control X 54 £
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WA, ¥8 5 x 10° A/4L, 43 3R T 96 FLEG 5
Mz, 24 h J5 SR EE, 452, AR IE VM-26 N
0.1.0.5.2.5 f12.5 pg/ml,DDP 7 0.08.0.4 .2 Fi
10 pg/ml, ¥ & 3 N2 FL. AYIEM 48 h )5, &
LA 0.5% MTT %4 20 wl,37 CHEH 4 h, 3
i, BEFLIIA 200 pl DMSO, B fr i % 45 FL7E 490
nm AL EEEEC DA T AR A
HWHER(% ) = (A D,y - 25 A Dy, V( RE%
2541 D,,, - 254 D,y ) x100%
1.6 Hoechst 33258/PI & i ik #i| USTMG 48 i 84
ATHE

B US7MG-HDACI & U87MG-Control XJ%{ /£ K
4, S LA R R 4 x 10° A/ 4L, 2 iR T
24 FLIGFRM . WAL BRIR] MTT . 48 h J5 4l
PBS IRV 2 UK, /A Hoechst 33258 100 pl/
£L,37 CAEA 15 min, F43 50 HEE M A PTG 100
wl/fL,4 °CUKFIVER] 10 min, 786 BB 2416 T
MEE USTMG iYL a1/ i, I s (AR 3R IE W 4l g,
ORI T AN AL REHLEE 3 LR AT
TR TR 9% ) = (R
AN S A %) x 100%
1.7 Western blotitng %43 US7TMG 2m e /8 =48 X%
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B US7TMG-HDAC1 }2 US7MG-Control i Fh X} %k
A AL, S LA B R 2 x 10° A/ 4L, 43l 4
FPT 6 FLEFR M. 259 AL B[R] MTT 75, $2HUS 4
B, — PR BB Bel2 S 1:1 000, Bax &
1: 1 000, Caspase-3 A 1:500. 3 FhaE [ 3k /K- &
[F] 1.4, SC90 AL 3 IR
1.8 %itsam

SKHISPSS 16. 0 Geit it it BB « +5
N, 2 A H R F R R 5 25 43 BT ( one-way
ANOVA KEE: , LA P <0.05 5% P <0.01 £/REFA
ST oy A

2 &% B

2.1 R M EE AR R FE AR R A pCDH-CMV-
MCS-HDAC1-EF1-Puro

14 2 IE A R BH M S R SRR T OB/ IMAR, 7= )
2% Xbal Ml EcoRDI YIS AE , 4T 1% BENEWHGERS R
VKB 1 450 bp HDAC1 2%47 & 7 400 bp pCDH-CMV-
MCS -EF1-Puro 2RS4 B 1A ). FZR( K 1B)
NCBI briERFH HEXT 58 4—30. B B 40 JFoks pCDH-
CMV-MCS-HDACI-EF1-Puro HJ& Y],

E1 pCDH-CMV-MCS-HDAC1-EF1-Puro #J Xba 1 70 EcoR 1 WEEYI A VRN FiIEE( B )
Fig. 1 Restriction enzyme digestion( A ) of pCDH-CMV-MCS-HDAC1-EF1-Puro plasmid
by Xba I and EcoR I double digestion and sequencing peak map ( B )

2.2 R HE HDACI iE k& USTMG 28 he %

IR B e 3 REE 04 E A7 0 6 , 7R MR MR BEC 1,
2.3 pe/ml) T, ARE YT HRA] USTMG 4l fLA7 1 ik
W R W, T UL 5 USTMG-HDACT } U87MG-Control
HIEF A K TE 4 ng/ml BERSIRBE R R HE Y Xt HE 4]
USTMG 171 % 2k 0, 1 % Y4 J5 USTMG-HDACI J
U87MG-Control 41471 % 80 % LA I,

Western blotting Faill 25 ([ 2 ) 7R , USTMG-
HDAC1 #1 " HDACI 2 H )£k 8 USTMG-Control
A EWML(1. 148 + 0. 0240 ) vs (0. 580 =
0.003 ),P <0.01 ].

USTMG-HDACT USTMG-Control
HDAC| - 55 kD
Actin [ — 12 kD

B2 pCDH-CMV-MCS-HDAC1-EF1-Puro #:3/5
L8 U87MG #H 1 HDAC1 KyFKix
Fig. 2 Upregulating expression of the HDAC1 in US§7MG
cells transfected with pCDH-CMV-MCS-HDAC1-EF1-Puro
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DDP b3, AMAFIG R T B MAEARR VM-26
oM [F] DDP ¥ & K, US7-HDACI 4777 % 0 3 %
F U87-Control ZH[ 0. 1 pwg/ml VM-26:(95. 6 *
0.450 )% vs (68.8 +1.49 )% ,P <0.01 ]; [ 0.08
pg/ml DDP:(99.2 +7.40 )% wvs (72.5 £2.03 )%,
P<0.01 J. VM-26 fE H] J5, USTMG-HDACI #i
U87MG-Control Y IC,, {E 73 %1 24 0. 931 pg/ml #l
0.299 we/ml, B 254 1 3. 11 £%; DDP AEHIS ,
US7MG-HDAC1 F1 US7MG-Control Y 1C, {853 5~
1.732 pg/ml F10. 665 peg/ml, B & 25 1Y 2. 60

,fir:
Ho
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A e S
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B3 HDACI igRi%3t VM-26 or DDP &b 32H)
USTMG 40 fa75 & R K500
Fig.3 Effect of the HDAC1 overexpression on survival
rate of US7MG cells treatmented with VM-26 or DDP
“P<0.05, "*P<0.01 vs US7MG-Control
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Bt 245 00 W 1 v, 24 A [ 4 5 2R ) o S SO vk
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DDP 254k B8, USTMG-HDACT 21 5 T~ 41 a4~ %%
LB i 2 (% T USTMG-Control ZH[ 0. 1 pg/ml VM-
26:(7.01 £1.32)% wvs (16.23 £3.37 )%, P <
0.05]; [ 0.08 pg/ml DDP:(3.93 +0.98 )% uvs
(7.51 £1.24 )% ,P <0.05 ], 45 F 45 7% USTMG-

HDACT i 257 B i 14 it
2.5 HDACI it &k 3+ USTMG Za i AR % & &
F & oA

Western blotting I 25 5( & 5 ) W7, Fifi A 24
e 3% K, US7-HDAC1 & U87-Control 1 21 4 fits
Caspase-3 \Bax i [ Rk KR 8 i T & A
Bel-2 M| 55y i

TEE FE VM-26 ¥ & 5l 6] A DDP ¥ J& T, 5
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Caspase-3 75 [1 2 15 I W [&AK[ 0. 1 wg/ml VM-26:
(0.38+0.01 )vs(0.45 £0.01 ),P <0.01 ],[ 0.08
pg/ml DDP:( 0. 53 +0.01 )us( 0. 66 +0.01 ), P <
0.01 J;1M Bel-2/Bax & M HWAE B 3K 0. 1 g/ ml
VM-26:(1.12 +0.01 ) »s (0.56 £0.01 ),P <0.01 |,
[0.08 pg/ml DDP:( 1.43 £0.07 )us( 0.87 £0.03 ),
P<0.01],

3 i
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Jfi HDAC1 flZeik i AR ", i o ] Al 79000 fir
B RREN S E i —.
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fEH 2. 60 135, 75 USTMG 2 Jifd 15 24 11 184 5 5 Ho-
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chest/PL XYL 1 M 41 i JE 75 % W 2% 25 L % A,
US7MG-HDACI 41 US7TMG 41 i 8 T % B W A% T
U87MG-Control 2 ;i Western blotting £ F it E b
A 25 AR, US7TMG-HDACI 4H Bel-2/Bax Hi{H

UBTMG-HDACI

U87MG-Control VM-26

0.1 pg/ml

0.5 pg/ml

2.5 pg/ml

- - h “gﬁml

2375 T USTMG-Control 4, JAT-$1 75 H Caspase-
3 fI.F USTMG-Control 4, #£/~ US7TMG-HDACI 4y
Zt 2y rEse s, B X DDP 1 VM-26 ¥4 557 BH 5. i4 it
2tk

U87MG-Control DDP

US7-HDACI

0.08 pg/ml

0.4 pg/ml

2 pg/ml

10 pg/ml

4 HDACI iF&RiAZT VM-26 or DDP b IEHY USTMG ZRARIAT-BISSM( x 100 X S5kArigA AT 4 )
Fig. 4 Effect of HDAC1 overexpression on apoptosis of US7MG cells
treatmented with VM-26 and DDP( x100 ) ( Arrows indicate the apoptotic cells )

USTMG-HDAC!1  LU87TMG-Control
Bax e i — s e - | <
Bel-2 C —— — w06 kD

Caspase-3 e S = S— g ey 35 kD

Actin = G GEP oy Gy 2 kD

2.5 0.5 0.1 25 05 0.1
VM-26[p,A(ugml")]  VM-26 [p fug-ml")]
UBTMG-HDAC1  U87MG-Control

Bax pr— 1 4D

Bel-2 em— - i —— 1)
Q — — — S — —

Caspase-3 15 kD
Actin — G T S -

2 04 008 2 0.4 0.08

DDP [p,/(ug'ml™)]  DDP[p,/(png:ml')]

5 HDACI i3 FiA% VM-26 or DDP &2 H) USTMG
2RI R Caspase-3,Bcl-2 #1 Bax XI55
Fig. 5 Effect of HDAC1 overexpression on
the expressions of Caspase-3,Bcl-2 and Bax
in US7MG cells treatmented with VM-26 and DDP
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HDACT SR A R FH A S AR B 410 61 22 440 i it
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— AN B 245 80 A T — 2D A S L 2B S
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YERE %G R 25967 I B A 18 5 8
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