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HE Hiy i W H E R X LB LES histone deacetylase HDAC 155 i 5 % 2% trichostatin A TSA X &4
JEE AR ECO706 R A 5 A -IR i 55 324K Coxsackie and adenovirus receptor CAR FEiA/K U520 WEK TSA fef 8T
IR EAEE ECI706 CAR FAkigsm X Bm Bp e L IR itk SRSB4 81k RT-PCR Western blot £l
8 ECO706 4 CAR MYFRINIFNL T B3R Al TSA 4R EC9706 45 CAR mRNA il CAR 25 I 3RIAMHE [
AR F T I AR 2 B e YA MTT SC5G TN B 22357 (BT Ad-TK (o iRoMTan; 8558 0.5 pmol/L
TSA 4b3f ECO706 #ififd 12 24 48 h 5 CAR mRNA FliE 1 Rik& 40k 0.44 £0.01  0.37£0.02  0.66 +0.04
0.58+0.01  0.77+0.05  0.70 £0.03 5K/ TSA ZbFEZH  0.27+0.02  0.22+0.03 At CAR mRNA FIZE
HRBKFEBERR P<0.05 P<0.01 ZIHAEREESCR WS4 8T Ad-GFP #% 4L j5 GFP fyRIA LI A n
TSA AEBEANMIGEE YRR 1.35 £0. 11 % 0.5 wmol/L TSA YEH] 12 24 h 1 48 h 5 HUMHE Y45 2.58 +
0.17 % 4.96+0.14 % 6.36+0.15 % MTT ¥ Ad-TK /- SARIP S GiVE SR B8R 0.5 wmol/L TSA /EH 48 h
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Trichostatin A enhances transfection efficiency of oncolytic adenovirus in vitro
through up-regulating CAR in human esophageal cancer cell line EC9706

Feng Tingl Liu Xia® Huang Youtian® Yang Hongyan3 Dong Ziming3 'Department of Basic Nursing College of Nursing
*Department of Pathophysiology College of Basic Medicine Zhengzhou University Zhengzhou Henan Province 450052 °Department of
Pathology Third Affiliated Hospital Xuzhou Medical College Xuzhou Jiangsu Province 221003 China

Abstract  Objective To explore the effect of histone deacetylase HDAC inhibitor trichostatin A
TSA  on the expression of Coxsackie and adenovirus receptor CAR in esophageal cancer cell line
EC9706. Methods Immunocytochemistry RT-PCR and Western blotting were used to detect the expression of
CAR in EC9706 cells and its mRNA and protein expressions after the treatment of 0.5 mol/L TSA for 12 24
and 48 h were also studied. Transfection efficiency of virus Ad-GFP in the EC9706 cells with or without 0. 5
mol/L, TSA treatment was determined by flow cytometry. Anti-tumor effect of adenovirus carrying thymidine ki-
nase Ad-TK was evaluated by MTT assay. Results After 0.5 pmol/L TSA treatment for 12 24 and 48 h
CAR mRNA and protein expression were 0.44 +0.01 and 0.37 £0.02 0.66 £0.04 and 0.58 £0.01 and
0.77 £0.05 and 0. 70 +0. 03 respectively. Compared to those of control group 0.27 +0.02 and 0.22 =
0.03  the CAR mRNA and protein expressions were significantly increased in EC9706 cells after TSA treat-
ment P <0.05 0.01 and the expressions showed a time-dependent manner. Flow cytometry indicated that
the transfection efficiency was 1.35 +0.11 % in the EC9706 cells but was 2.58 £0.17 %  4.96 =
0.14 % and 6.36 £0.15 % respectively in the cells after 0. 5 pmol/L TSA treatment for 12 24 and
48 h. MTT results showed that the Ad-TK-mediated cytotoxicity in the cells with 0.5 pmol/L TSA treatment for
48 h was eight times higher than in the cells untreated. Conclusion TSA can increase gene transfer efficiency
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of adenovirus into cancer cells by upregulating CAR.
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1.1 H# &AL B

EEH AR ECO706 ph rb [E 2 22 Bl Bt I8 A 5% BT 43 1
FifroRa ) % R S 7 B HeLa 41 phy X608 ) K 25 5 LA
FZ IR R S5 (O B O Ad-TK RSN K24 2 3
= EPRAE  TSA I H Sigma /AF] i DMSO #f# 2 1 mol/L
fei FH R+ AR R M BERR B I A 353k ff - RPMI1640 I [ Gibceo
BRL AH] fa4- gy A A6t 5384w 8% 5 A e et

25525 HBEEIT B i E 25k fl & MTT 04 H 35 = Sigma
AT RPN CAR Mg BEHi iR K bt A B-actin £ 55 BEHTIA R
PR BARIC P —PUIIMAETF Santa Cruz N 7] HEdlbS-P
R & AL sh A2 A H ECL 3K 7] & 3L THL 5t
#2 RT-PCR iRF| &) H TaKaRa A F] &L RNA $2HU 5] Trizol
I A Invitrogen 23 7] DNA fiff #1 M-MLV ¥ %% 5% fiff & Santa Cruz
ONEI R WA BERR AR AN AE A 35 E Alpha Innotech 23 ]
FE B 1 A SOR B G AU 3K 35 [ Bio-Rad /A ]
1.2 ks

IR AL KA 10% JR4- M55 Y 1640 353 3L 0L U8
F5% CO, 37 CHYMEIERSEIRAE HET IR S IFAa 4
558 GFP (IR Ad-GFP ARSI O R
BETEREALAT B 25 B N IR B 293 4 v [ B 2 R 2 e 4%
TR R R S D R P Sk R R Al
b RN E R ARAE T - 80 CukAE
1.3 %yanibthm CAR &Gk ik

PR R FH S BE A S-P k3R 7] 6 5 AR 1 B A5 2R A7 A
BEMLPRE i E 4 19 240 I TE R % 5 P g 9 € R T PBS Tk U4
3 min x3 K H 5% WIEF F M T =0T B R 5 PR
15 min FFREZRMIMIE FHINESFRERN—PT 1:50 7ERE
W4 CuKAEH P HZEREE 1 hJ5H PBS P 3 min x
3W EME XS = HT 1:200 9FEF 30 min  [FHPEXT AR PBS Yt
Bbt W Bk BA #1880 W RIS
1.4 RT-PCR #:m| &-28 28 . CAR mRNA # % ik

JA% S IR Trizol 1250) & 56 B 5 M43 4 I 4b B 4T ¥ ECI706
A FR IR RNA DIBEALS 14 1l i 55514 2 wl RNA
TE AMV B91EF N A A% cDNA 55 1 4% LI5S P=4) 3 pl /€ PCR
B IEFTIEM  CAR L3514 5'-TTCAGGTGCGAGATGTTA-3'
FUE Bl ¥ 5'-GAATGATTACTGCCGAT-3" 7= 4 Kk /v 460 bp
B-actin_[-1i75| %) 5'-AAATCTGGCACCACACCTT-3" 5|4 5'-
TAGCACAGCCTGGATAGCAA-3" =ik /N 170 bp  PCR %
JZAE 95 C 30 s 54 °C 30 s 74 °C 1 min 30 MEH )5
72 °C FEf 10 min PCR =14 2 pl 47 1. 5% SR MEGE i vk
BE G AATHE AT L IR Z5 5 K CAR mRNA (1235 7K -
1.5 MTT sx#m TSA x4m e & ¥ 64 374 V8 A

P A 4 i ECO706 75 10% JIG 4 ML Y 1640 584
Brge b B 3 3 B K 0. 05% 1 [ it 1% Ak 3 Fh 7E 96 AL,
M BRI MIAREFL L 5 x 107 432k TSA KhBR4LHIZS (30 IR

FNn TSA LbHE 4% 96 FLARELF 37 °C 5% CO, 3534 P37

24 h TSA ZbHRZH 435145 0.01 0.03 0.05 0.1 0.3 0.5 1.0
2.0 3.0 pmol/L TSA i [ £H vt 46 Sy 55 Mk Ji (1) DMSO %53 [F]
I PR AN 37 5 1y B P X BB A R 2 | 4 4 % 6 M AL
B 72 h )5 A 20 pl 5 mg/ml ) MTT % 465237 C 5%
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CO,EFRAAREFR 4 h R IEMIE BB RE B A 150 ul
DMSO il F#ERHRY 10 min {1 52 55 5 58 ¥ )5 76 96
FLEEARL LI ZS (X IEFLIAZ: MTT DMSO B4k 4 AL
MTT DMSO #5553 A [E 400 B i M B 570 nm Ab 52
HFEME D 570 FAKITSEARFEIREE R TSA X EC9706 41
LB T S 0

ETAFE R = LA D 570 /RS D 570
1.6 fmfo sk 22 R Jgm A 45 -F 2 R el 2

¢ TSA 4bH 5 #9 ECO706 4iifg Ko A Ab BEAH A AL L 5 x
10°/ml 580 F 542 35 mm 535 . Ad-GFP YL 240 Jfl 5 2 25
REFRWH PBS 325206 3 3 A 500 wl & —5E & Ad-GFP (5
ME 1640 Kl IR YE 8 MOI 433535 %] 100 200 J&
B 37 °C 5% CO, B FEAE 4 TP 1575 90 min HAIEI4EHE 10 ~ 15 min
TFRRR R EEFRIL 1 R 2SRRI R
J5 48 h W HLEALA B E R A 1.5 EP & 1 000 r/min B0
15 min WCHELEML TR 9 PBS ¥k 3 YRJG A 500 wl PBS
AMAERRAT RS H R 78 510 nm KA
KGRSO FRRE /DK 2 x 10 41 i
1.7 MTT #m Ad-TK 4Kk 9k 345 15 A

W KRS B ECO706 41 i Ak 5 & 10%
4 L 3% ) RPMI1640 1535 3 Bie il i 3 x 10° A 4N 2. Heh
T 96 fLARPY BFL 100 pl BT 37 °C 5% CO, ¥EFe46 N R4
M5 SRR JS 37 5 REFR 5L AR & TSA H10. 5 pumol/L TSA
MISEARG IR 3 48 h R KRR A 1 x 10" VP/ml
TR AD-TK &AL 100 Wl ESFEFENIEE 2 h J5 AFLEm
A 100 pl (IS GCV 400 wg/ml [F]ES A0 TSA 21 il
YRR BT AN PR XS B HBEEEST 0.1 pg/ml  #£ 37 C
5% CO,BEFANEEFR 3 d FEREEFRW  BILMA 100 pl MTT
W IFE 4 h R F L3 IA DMSO 150 pl RS 5 BRI
Kl 570 nm S2% 4K 630 nm T AOLEJE(E D 570
ISR AL KIS EE 3 Ik

A KGR = 1 - Jin TSA AbBRA 4 D 570 /K
i TSA IR ZHAE D 570 x 100%
1.8 it %

SRFH SPSS 11,0 Gt it IRl x £ Fm BB
BT ¢ K36 WL A 3BT 22004

x100%

2 HR

2.1 & miedb i iksm EC9706 f= Hela 2m it %
@ CAR # % 1%

HelLa jZ& EVHIIESE CAR ik KV B9 40 i FRAT3E HUE R
FAE: X B LR X b EC9706 40 il CAR (1) 26 35 15 it W 2%
EC9706 Be &AEMHFFE FIMEANAE  CAR 2 (17 40 i rp (%) BH M 2%
REBERICHAMEE A0 # 6 5 HeLa 2 40 i i 8 (0
FKIEHYIHE 0.76 £0.03 A LLH ECI706 41 il & {4 3 ik

0.25+0.04 ¥ HE/D> Hitatk P<0.05 F1
2.2  RT-PCR #:m] EC9706 #m i, CAR mRNA #) £ ik

RT-PCR #; ] EC9706 CAR mRNA F k&N 0.26 +
0.06 Xl HelLa ik 0.70 £0.05 EC9706 4 fifs < 1H]
CAR mRNA &= A E{LT HeLa 4l P<0.05 &2 H

RIBIKCF 5 e A AL A 25 A — 5

A HelLa %8 B EC9706 %1 fi
B 1 SEMmpaF4in EC9706 #1 HeLa ZHAE CAR B3k
S-P x400

CAR(480 bp)—
B-actin(170 bp)— e

1 EC9706 2mf. 2 Hela Zmfi. M DNA A7
2 RT-PCR #il] EC9706 4fijfi CAR mRNA &%

2.3  Western blot #-| i 5% 2m it & 1 CAR & & 89 &k ik

EC9706CAR FHEFELHEN 0.21 £0.07 5 Hela 4 jif
CARE M Fik®E 0.72 +0.05 AHILE EC9706 41 i 21 1Y
CAR W RSN BMT P<0.05 B3 X5 RT-PCR
G J2E 2 b 27 A T A — 3K

1 2

«—B-actin(43x10%)
1 EC9706 %nfe 2 Hela %afg
&3 Western blot #&il] EC9706 #f 1 CAR & HRIFR 1%L

2.4 TSA xtémpe A K 64 ) 4E A
S AT AR AR AE KPP SR E TSA A UER W E K4
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2.5 RT-PCR # TSA 4£ B Jz & F) & 18] EC9706 %a fiee
CAR mRNA # % ik

EC9706 #Aififi%s it 0.5 pmol/L TSA ¥ 12 24 48 h J5 4
A CAR mRNA Fik it g Bl FRkEAHH 0.44 =
0.01 0.66+0.04 0.77 £0.05 5 /im TSA &b ¥ 4

0.27 £0.02 FHIt CAR mRNA FEik/KFHZH N P <0.05

P <0.01 JfBfAF TSA VEFIAS[E] R34 s am 2 i ] 40 10
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500 bp—
e —CAR(480 bp)

180 bp— .
«—B-actin(170 bp)

M DNA 47/ 1 AR/mTSA 424 2 TSA 4 12h 3 TSA 43
24 h 4 TSA 42248 h

E5 RT-PCR # il TSA £ B Ja A~ [ & 18] EC9706 44 iz CAR
mRNARIFIE

2.6 Western blot #] TSA 4£ /A & & [ & 18] EC9706
e CAR & & ok ik
EC9706 4Hf 2852 0.5 wmol/L TSA HYALFE 12 24 48 h 5 44
MR CAR 25 (1 ik W i 1R ik iy 3k 0.37 =
0.02 0.58+0.01 0.70 +0.03 i TSA &b ¥4
0.22+0.03 AL CAR EHHRBAKFEREHEM P<0.05
P <0.01  JEBfZ TSA £ FH ] i 3 i 3 o 52 B )4 oG
% WHEe6
2.7 AR R TSA 432 ECOT06 21 iR 5 7
%%ﬁﬁ
EC9706 4153 0.5 wmol/L TSA kb3 J5 44 e Ad-GFP
TGN I AN i GFP (3815 ALt 0.5 pumol/L
TSA LbFR AN e 3B 4 R TSA LbBRAN G Y%y
1.35+0.11 % 0.5 pmol/L TSA YEH] 12 24 h F148 h 5 41
LR Ml 2.58 £0.17 % 4.96 £0.14 % 6.36 =

0.15 % 5K TSA LhBAHAM L HSMESRE T 2 4
61 P<0.05 FEI s a) kv

1 2 3 4

_ HB_amin(“SXlO})

1 kA TSA #2248 2 TSA A 12h 3 TSAZA#24h 4 TSA

4: 32 48 h

6 Western blot #:i TSA {EF J5 A~ [5) BF 18] EC9706 208 CAR
EAMRIE

2.8 MTT #m TSA 4 Al EC9706 m fit. 7 &) B 18] B 54
FNFARINF A 094 )

e 7 Bis EC9706 42t it TSA 4AhBEE A/ S/
AN A E B B IEREE VR AR IE R RRUZ
Wrtne RIHEFEMRE T SR TSA FHEE A 053 5 542
T 5~84% P<0.05 ZRIH BTN

120 AR TSA AbFZH @ 0.5 wmol/L TSA AbFHZH

100 |

80

60 |

40

20 I
0

24 h 48 XT R PHE X AR
Ad-Tk
a P<0.05 5 &Mm TSA &2 b4
7 0.5 pmol/L TSA Y EC9706 48 it 7~ [5] B i&] B¢ Ad-TK 4

AN I3 (% )

SESMRGIERTL
3 itig

A 5T R W] HDACI 2525 %) TSA w] LI |
EC9706 1 CAR (325 MR EC9706 i s &
FERFE YRR BB CAR K A Fak 2 AR s gy
Z CAR FRIR K 1Y £ 85 4 M bk ECO706 W] LU
HlERIRZE TR R A I FL34 5 T B 2 2k PR e it
1997 AE RIS CAR 2 Ad5 il Ad2 B 52{K CAR
TEAN R 2Ok 5 e 20 B v () R R KA B B 22 5
PRI [R] — 2H SO R B I R 20 e v 22 S e AR B
57 XS A RERL I T R B 5 S 0K
AT 52 M) LA R B A 28R 1) 3 DR YA T 25 0 AR A [R) e
ST EL 2 [R) Fofr Jirb R AN TR v R TP R%

TSA YRR —HiMiE 259 /& HDAC )i 5 a At
KNP Z—  CUFSEHAE MRS M A SR g vh 3
FLAT BRI HIHT IR T 1 HDAGC 00 5] 30 e 50 400 Jifa v 241
B O RAL I QBB E T DNA B[R] 5
HEAMGEAIRES YRI5 M
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5 575 DNA (&5 G AR L R e 5 7
RANSZEG R TSA XF HDAC (40 i 1 M £ 75 31 78 40
Wl FE'E 9 e SLE [ bt S5 AR S0 S 060 1 il
SRS IS A R 3E (H A 1) B % R BR7E TSA
ikl 2w e B S PE B T DARTIA K TSA FssifE
FH 2 38 3 A ] e 200 A A RN S R T S
fg T B B WL A ST s TSA ] L b3k —
RINEEM TR IE 2 CAR

CAR i LA hy 200 i 35 10 0499 75 32 AR S AATT
W SRR I E A RR R 1 R 240 B T LA &
00 e P2 A ) 45 1 R A EE AR O L T A
PR G EAR ZR GRS T K 2 R A i A 4l
2l CAR SRR N H Sk 35 5 M i
SR IR AROKSF- A CAR JoBEE 2 Ad i
SRR B EL 2 E 52 e 20 i A 2% A %
Ad Qe BB —EWPitE Rt IR AR B A S0 Y
CAR (7715 B AT A I PRI o i v 5 2 g 21 20
Ad 5 SRCRACT MM

TERTIASLEG P IR AR T TSA X% 5 EC9706
YR AE YR PRSI R 0.5 wmol/L ¥k BE 2 11y
TSA &4 EC9796 41y E K S ECI706 4
MIJAT  ARFSERWT 7R M 28 R 4R 2R AE
i EANMRY S BIEAT B W5 PR Rz A H A i
T ERL AT A i =2 40 i A 52 o DR K g
AT R A 200 M. — 240 P ) 3 52 80 o o) sl 255 4 L 7%
ST RIfE CAR FAMG R & B 5 1 3 T a0R
Wz T Nt TR CAR RikKF
) [ s e 2] TSA Jr R BN 23 A fiff ECO706 24 fifd J&]
WIRH R T A

TEARSZR IR ATIF AR T EC9706 41 CAR
FERTED UFSEHANM CAR F6AMKF #EH 0.5 wmol/L
TSA fEFH T EC9706 M %% b &4 & EC9706 41 iy
CAR 7KF-5 HX s #5 3 RUE Y OR Z R e &R 4
Ab P J 0 240 L AR [ i 32 5 0 i 15 JE R GFP (1Y) i
R BEE A TR Y A A 2 A S 00 A ] s i) £ e G
ReF KA IS R QR BEE TSA A a1 48
o RYRCRECRA A T 2 ~ 6 £ UL L AR Sh
ADIRE S WIESR T 3 ~7 f% AN T 0.5 wmol/L
TSA AT DL L H &8 A kR EC9706 i) CAR ik
AT v T D HE s 2 S 28R ) 35 BRI 7 I AR S Y
JrRL TSA iR EEE CAR 9k 7R LAY
SR SRR T e A A R 8 5 R 1 % Y ORI 5T T T
AL T B 5T k1
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