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and adenovirus receptor, CAR VFRIE AR, 355 MAPK/ERK {5538 164 TSA _Fi CAR FiAFmVER . 7:7/2 :0.3.0.5.
1.0 pmol/L fy TSA AbFE ECT 40/HI 48 h, R HBEDE I \RT-PCR , Western blotting A&l CAR 3835, L 1.0 wmol/L TSA fEH
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Trichostatin A up-regulates expression of Coxsachievirus and adenovirus receptor
in human esophageal cancer EC1 cells through inhibiting MAPK/ERK pathway

MA Jun-fen, LIU Kang-dong, LIU Xia, YANG Hong-yan, HUANG You-tian, ZHAO Ming-yao, DONG Zi-ming ( Depart-
ment of Pathophysiology, Basic Medical College of Zhengzhou University, Zhengzhou 450052, Henan, China )

[ Abstract ] Objective: To observe the effect of trichostatin A ( TSA ) on Coxsachievirus and adenovirus receptor( CAR)
expression in membrane of human esophageal cancer ECI cells, and to discuss the role of MAPK/ERK signal pathway in
the up-regulation of CAR expression triggered by TSA. Methods: EC1 cells were treated with TSA (0.3, 0.5, 1.0
wmol/L ), and CAR expressions on ECI cells were examined by immunofluorescence staining, RT-PCR and Western blot-
ting analysis. ECI cells were also treated with 1.0 pmol/L TSA for 0, 1, 6, 12, 24, and 48 h, and then the CAR ex-
pression and phosphorylation of ERK were detected by Western blotting analysis. The correlation between ERK phospho-
rylation level and the CAR expression was analyzed. Results: CAR protein and mRNA expressions in EC1 cells were sig-
nificantly increased after treatment with 0.3, 0.5, and 1.0 pmol/L TSA (P<0.05), and the increase was in a dose-
dependent manner. EC1 cells treated with 1.0 wmol/L TSA for different time periods also showed significantly increased
CAR expression ( P <0.05 ), while p-ERK expression levels in ECI cells were remarkably decreased. The expression of
p-ERK in ECI cells treated with TSA was negatively correlated with that of CAR ( r = -0.886, P <0.01 ). Conclusion:
TSA can increase the expression of CAR in human EC1 cells, and the possible mechanisms may be related to the inhibi-
tion of ERK/MAPK pathway in EC1 cells.

[ Key words | esophageal cancer cell; trichostatin A; Coxsachievirus and adenovirus receptor( CAR ); extracellular
signal-regulated kinase ( ERK )
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FBE DRIR I I R8OR o T B R A M A AR
T 240 10 3 1A 16 T - B 7 32 AR ( Coxsachievirus
and adenovirus receptor, CAR ) fll o, & & F ) £
ik, B BE I F CAR 5 BiE 78 48 i 2% 10 JF AR 38 o,
ROy R oL A P A G AR A A, B
W AR R CAR 23K 7K 1 7 7 B IR B 2
Q. AR R L AU PR i W £ A R A0
CAR FRIKk/K WA AR (H I 5 19 % T 2808 I
Wl A AR KR B I B T CAR R KK F,
U3 i 45 Bl F B R CAR B 3K B 8N AF 55 19
o, Wi R A (trichostatin A, TSA )& H 5
w AR Y, o — PP T 2, R I 2 R
KA 8 2 £ 1 A0 B 30 1 550 histone deacety-
lase inhibitor, HDACi ), Sequra-pacheco %[Mﬁﬁ%
I, FH HDAC $4fil Py Se R mT L5 | e 2L B 9 200 i
CAR ik I, fE 4 HDACI 2 $LAR £ 259 1Y
TSA Re & AN CAR ik M AT
A1 B AN 5 U8 1T P ( extracellular signal-regulated
kinase , ERK )& 85 11 I Bl 5 T 1 A1 22 43 34 )53 Ak
H H ¥ B ( mitogen-activated protein kinases,
MAPKs ) ) 8 2 51, A 5 40 i /Y 22 Fh AR W2
B CAR B I RE A AN SR BR T 002 37F 9 75 26 B 52
A, [F] o 2 — o 2 174 48 i [B) B BfE 53 . Chen
TSR M MAPK 5 4538 1T L3 4
P[] A9 285 B 0 74 201 2 ik . T UL BT
T AR T (1) TSA /EHI & % i ECL 41 i
JEREAS LR 40 % CAR Kik? (2)TSA & &
I ERK {55 5 0d i B CAR? LR 45
RN S AR R R Y iR e B B TRVA 9T 7 A8 R it

1 R 57H*

1.1 EZFM4

M2 A I H 35 E Sigma A A IET 3
AEARC DMSO B A% 2. 5 mmol/L WV FE ik % FH . —
¥k RT-PCR X7 & H K% TaKaRa 2\ F], RPMI
1640 11 H 3£ [E Gibeo 2, i 48 1135 W4 H K Ht TBD
WA R A, TRIzol X A € [F Invitrogen 23
Flo cDNA 355 350 & . PCR & U & A -
WA TN FL. CAR RUBT A B 50 BB iR [ 36 1=
Santa Cruz 2y A , ERK . p-ERK S ¥t APrikly B 3 &
Cell Signaling Technology 7 Fl , BAR FgAR 10 1L =E4T B
THLPER SR B FITC FRiC A L 2EH B 4.
SP B U s A1 AR & 3 A A s A2 A AR
BARBRAA . NEEH EC1 400 AR = R

1.2 sk Rt &% EC1 fue CAR 09 &k

B EC1 41E7ES 100 ml/L 4= 1L3E 1640
B8 RGP IR R AT & & 80% It Hfil 2 4
MO Fr R A7 50 2H S5 5 . S5 43 SR s R0 B4 .0, 3
pumol/L TSA 21 .0. 5 wmol/L TSA ZH.1. 0 umol/L
TSA 21.3.0 wmol/L TSA 41, fE/H 48 h J5 /i PBS i
VR A QLAY 36 3% - 3 IR, R R R R A s = i
TH 40 /L Z KW EE( % T 0. 01 mol/L PBS,
pH 7.2 ~7.4 )& E 41 30 min, PBS YL S min x
3 UG R 50 o/1 BSA AT AR B A AR S RS A
75, F IR FE 30 min; & 50 ¢/L BSA ) PBS
1: 50% BE—t, Wi a3 7 L AR AR e I 1 —
Pz b e b #E, 4 Cid % PBS AR
Br—YUVEBAPEXT B . PBS #h¥E4HML 5 min x 3 ¥K;
%50 /L BSA |9 PBS i B 1: 100 )FITC Fric iy
WEEPLR P, iy Bl 28 b, =Rk
FE 1 h, 2B . DIANRAR [ B A (o
SRR BHPE LRI, A CAR ZRIEIKF-.
1.3 RT-PCR # EC1 @ CAR mRNA # &k

Z: [ TRIzol 1277 &5 Ui W 5 42 B 4% 241 40 g
RNA. VUKEHLG 9 1 wl BBGS % S 5140, 4 wl RNA
7E AMV BIVEFH T A cDNA 25 —4% , LA 5% 5% 7= 4
2 pl i PCR AR EA TR . KGN CAR ik A9 L iF
5] %) & TTCAGGTGCGAGATGTTA, F iiF 51 ¥ K
GAATGATTACTGCCGATG,PCR F=#) 4 477 bp. A
B-actin [ F 7 51 ¥ H CTGGGACGACATGGAGAA
AA, F % 51 ¥ & AAGGAAGGCTGGAAGAGTGC,
PCR 7244 564 bp., PCR [ %4%:94 °C 30 s, 60
°C 30 s, 72 °C 1 min, 3£ 30 MEFR; 5572 CHEM6
min, PCR F=¥I7E 1. 5% SR pEEES h L vk, /0
5 K RT-PCR 4xad /2, DA BAZR /3 AT AL 43 #
WKEER . AHI CAR Bt B-actin i Bt L% %
( D)HAEAE N CAR mRNA HYARN , SR 5 HE4T 40 a)
HeAs .
1.4  Western blotting # TSA 4 22 )5 ECI %8 &
CAR # %1k

K R R S PR O R4 1 0.3 .0.5.1.0
pmol/L TSA 4 EC1 4liffl 5255 1 , Bradford ¥ 46 25
HB & &, 50 g EAERE, 12% SDS-PAGE, #: %
PVDF i, % 50 o/L BSA £/ 3 h,#% 1: 200 Fikk
CAR RPTA—HT 4 Cad 7, TBST Pk 3 WK, F Ak
TAHN; TBST Fi By i, W 424% 2 h,
TBST PE¥% 3 K, ECL &L ITRE . DIFERE
[ B-actin YE N N XTHE. H Gel-Doc B4 43 T 4K 44
K 44 S5 R B, o8 4% Ak L 2 K B (1 5 %oF 1R 2 K
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(B b3 AR 22 00 20 5 X0 A B I i A5 8, e &
DEE 3R
1.5 Western blotting # | TSA 4 A R F] &} 18] /&
EC1 #a#% p-ERK #= CAR #) & A

PEHL 1.0 pmol/L TSA Z-5lIEF EC1 4l 1.6,
12 .24 48 h, Western blotting £ p-ERK I CAR #
kA4, 1:1 000 i Fé p-ERK \ERK ftht A —$it
4 CIE B, IAARRE 1 L SEHT 5 =T, Rl S2 56 25
[ [o H] Gel-Doc I 43 B B3 A A6 i 4% S5 IR JEE
BALHRLE IR E S B-actin JKPE(H L4, 193] H 194
A AR XHE
1.6 %itsas

G, v + 5 FoR, R SPSS10. 0 Go it #4-4b
PH 2 (6] H R A B R 2R 224007, SR Pearson 2%
HEAT AU 2 ARG AT

2 # R

2.1 TSA#EA ¥4 ECI tafek & CAR & ik

G eV ML 2 A I 25 R o, 73 i 0.3
0.5.1.0 wmol/L TSA YEF EC1 4/ 48 h J5 ,EC1 4
MR b 24 2 5 B0k, AT REZH AR e, ECT 4 i
4% 8 IORL A S 35 mC 1&1 1)

1 SERNERNAERE TSA (EA
& EC1 40l CAR BIRIA( x400 )
Fig.1 CAR expressions on EC1 cells treated with

different concentrations of TSA as detected
by immunofluorescence staining( x 400 )
A: Control; B: 0.3 pmol/L TSA;
C: 0.5 pmol/L TSA; D: 1.0 pmol/L TSA

2.2 TSA ¥ A3 EC1 4af CAR mRNA &k
RT-PCR L5 45 R 1 75,0.3.0.5.1. 0 wmol/L

TSA 24 EC1 40 CAR mRNA 13K 51°40. 67 =

0.03.0.77 £0.03.0.89 0. 06, FIXF BB (1) 0. 47 =

0.03 A, EC1 ZH i CAR mRNA Ay 523K 7K F1
FHM( P <0.05 8 P <0.01 ); If-Fti#5 TSA HRJE R
B, BRI ERBOCR( K 2),
2.3 TSA 4E A3 A EC1 sa 02 CAR & & & ik
Western blotting i | 2% 2 1 /<, 0. 3.0. 5.
1.0 wmol/L TSA fE EC1 41/} 48 h )&, 5 X} I 4
AH LI RESE I CAR 2 F13R3A( P <0.05,P <0.01 ),
HBE% TSA W EERG S miks & (P <0.05,K3 ).
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Fig. 2 CAR mRNA expressions in EC1
cells treated with different concentrations of TSA
as detected by RT-PCR
M: Marker; 1: Control; 2: 0.3 pmol/L TSA;
3:0.5 pmol/L TSA; 4: 1.0 wmol/L TSA

{increuse fold)
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Fig.3 Changes of CAR protein expressions on EC1 cells
treated with different concentrations of TSA
“P<0.05," " P<0.01 vs control,
2P <0.05 vs 0.3 pmol/L TSA, *P <0.05 vs 0.5 pumol/L TSA

2.4 TSA AT ECI fafe R R Bt1a & p-ERK 8 F
fF2 CAR 89 L

Western blotting Kl 2% 5 7~ , 1. Opmol/L TSA
YEFTF EC1 4008 1 h J5 CAR £k TG 8425 1k,6 h
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B3, 48 h BR8N g, Kl p-ERK ik, Xt
HRZH(0 h )ECI #fA B — & Kk, TSA /EH
1 hJ5 Jo W1 2 A8 4k, DL Ja BE & 1 FH B[R] Y 2
p-ERKFIE K F- B i T R, 48 h B R E i fIK( P <
0.05, #1,K4),

2.5 TSA 4B T ECI1 %af& 1 F & 18 /& p-ERK #e=

CAR A TALZ fiba £

K H Pearson 72 XU 2 A BT s, 1.0
pwmol/L TSA YEFF EC1 415 CAR Fik/K P-4
AEFIT p-ERK A5 {5 8 2 S AH K r = - 0. 886, P <
0.01 ). HILULAA, TSA g F i p-ERK /KF 9
EC1 #iffi3R1H CAR MFKRiA,

%1 1.0 pmol/L TSA {EARRE A E/E EC1 418 CAR #1 p-ERK FiXZ =M T
Tab.1 Changes of CAR and p-ERK expressions in EC1 cells treated with 1.0 pmol/L TSA for different time periods

Item Control 1h 6 h 12 h 24 h 48 h
CAR 0.48 £0.02 0.50 £0.03 0.70£0.09" 0.73+£0.09" 0.74+0.02" 0.94+0.02""
p-ERK 1.75 £0.08 1.81 £0.10 1.34+£0.04" 0.80+0.05"" 0.61 £0.04"" 0.56+0.02""

“P<0.05,""P<0.01 vs control

p-EREK
| BL443 DMK

Ll T T T e

(A5 L

& 4 Western blotting # il TSA /EF
AERiEE EC1 48fl CAR #1 p-ERK KyRi%
Fig.4 CAR and p-ERK expressions in EC1 cells
treated with TSA at different time points
as detected by Western blotting
1: Control; 2: 1 h; 3: 6 h; 4: 12 h; 5: 24 h; 6: 48 h

3 i it

EAT, B0 AV 2R B0 B ) 2 114 25 iR s 75 2
PIEAET 2 1 TR BT A9 . (HBFE IR SE,
J 9 T AR Y B G R A7 B MR A I SR 1T CAR &3k
TP R, PRI L 38 45 % o = B i i ek g 240 2% 1v
CAR 13 1K B A 184 m B o 7 88 e 0 1 8 T
BT R ] HDAC S AT 25
R IR 7 LA M Raf/ MEK/ERK {55 18 #4100 i1 771 45 mf
PIAR S BRI 4 CAR 36k, (B2, Bikix et
TG iR A CAR A9 ELAT 40 Rk 1) s S 1
SRR AT BRA 5 RS E 4 iR 4H Bk CAR 1Y B
], XT3 A7 — S 240 AR D) AT REAS B AR JH . Watan-
abe 25 " IBESEIE ST, A HDAC #0117 FR901228 TJ
DABR R N /DN i 98 200 LR AS49 T H460 41 it

FM CAR BYFRIK, I N T e AT & ) e 8 1
BRI YL ARBFSE 5 —FP HDAC #I57] TSA
YEMIT EC1 40 M, DL e G4 il ik~ \RT-PCR J¢
Western blotting il 4 i 7k CAR & 3k # %) it 21 B
IR, I H R I RO OC &R, B UEIESE T TSA
AR SR AR EC1 4121 CAR IRk,
HATIN A, HDAC #0570 52 = 40 0 2% 17T CAR %
IR B T T HDAC 36 e, 4 41 i
A= OB, W BB AR T DNA 4%
HHEAEE AR, Y O R S AR5, T
W SR EE T 5 DNA B985 Mg hn CAR SEp
(R S 5 B HDAG 10041 390 B ELA 9 s L 1A
HSERIDIRESN , 152 5 DNA Bl BE Yeihg] %
T i ] 300 308 s 2 4 2 & R B P HDAC
PRI TSA 93¢ 52 38 o 5w W — 2515 5 5% Sl 1ok
PERANM CAR MRGAKT-, HATH ARG
Anders 5 BFFEURSE, A 2450 RFE AL R 1
T BELFT ) U0126 #11 PD184352 FHWT Raf/ MEK/
ERK {5 5% S8 8%, p-ERK /K F F B, I 46 ) 31 2%
J 966 40 Ak SW480 5 HCT116 . JH I8 MIA Paca 2
UM CAR FIR0 L8, & S B PR R 2 0 1 4
OB B 2 P . AR A R, H 1.0
pwmol/L TSA 1EHF EC1 4iffl 6.12 .24 .48 h, CAR
FEIRKF- 55 6) BEZHAH L B @ 3 i, R8s p-ERK 7K
BT R, I 2 B, I, —E Tk
BE(%) TSA A LL3E 54 MAPK/ERK 3 8% 9% CAR
761k, Ras/ MAPK 155 i & % 40 i 53 fh 38 5
T AFRAEE R EN, EaE T - RIEN
TR 1) 9% K S 8, MEK \ MAPK A Y 45 B8 iR AL 30T
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