A ARLRL
wcjd@wijgnet.com

(49

TR
J3aishideng®

HRIEL N BZYE 20118:78318H; 19(20): 2104-2108
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

£ 2 #F % BASIC RESEARCH
ENT17E A BFB 40 i o B AE R I PR S

BEE, Bt EBYE, LT

| L )

am oL A7 AR
Az F AT B
My 04 4m e W 9 A5
BEREZXRER
WVER, R IEAL
F AR 0 Rk ok
L HBERERE T W
R EIF LGy
W JE T R v
M 95 69 19T 2R
ENTIx 4% 3 £ 40
J7 ey 2B 1R A
RARH.

m & T RA
AR &, &3z,
ATRRFEFR
W 3 3% 4% & T AT
e oA+

BEE, BB EMIE h3 XF 5 _WEERFRIH
L@ 330006

XIEF, &S KFEFR LK FIH ILHEEH S T 330031
EE% 2008 TIAR Y, E2MBHBINIEISIDRT
.

L TAT P EHAFAA T A B, No. 2009021

& Tk INEADBERSEE2I0T, XHEFNINER
T 155500, BB OB, AIEEBEEES
[BHEBETTR.

BIRMEE: XETF, 330031, S F5RFEEM, MEARESMRL
MEEEE. yunyucnc@sina.com

IWFBEEE: 2011-05-07 BOEER: 2011-06-21

ESEHEE: 2011-06-28 H£5 kR EHA: 2011-07-18

Expression characteristics of
ENT1 in human hepatocellular
carcinoma cells

Xing-Xing Jiang, Hua-Qun Fu, Ying-Hui Chao,
Zheng-Yu Liu

Xing-Xing Jiang, Hua-Qun Fu, Ying-Hui Chao, Depart-
ment of Hepatobiliary Surgery, the Second Affiliated Hos-
pital of Nanchang University, Nanchang 330006, Jiangxi
Province, China

Zheng-Yu Liu, Department of Experimental Teaching,
Medical College of Nanchang University, Nanchang
330031, Jiangxi Province, China

Supported by: the Chinese Medicine Research Foundation
of the Health Bureau of Jiangxi Province, No. 2009021
Correspondence to: Zheng-Yu Liu, Department of Experi-
mental Teaching, Medical College of Nanchang University,
Nanchang 330031, Jiangxi Province,

China, yunyucnc@sina.com

Received: 2011-05-07 Revised: 2011-06-21

Accepted: 2011-06-28 Published online: 2011-07-18

Abstract

AIM: To investigate the expression character-
istics of equilibrative nucleoside transporter
1 (ENT1) in human hepatocellular carcinoma
(HCC) cell lines.

METHODS: Human HCC cell lines HuH-7,
HepG2 and Hep3B, and the breast cancer cell
line MCF7 were used in this study. ENT1 was
localized by immunofluorescence staining.
Before and after treatment with roscovitine, a
cyclin-dependent kinase inhibitor, the expres-
sion of ENT1 mRNA in the above cell lines was
detected by reverse transcription-polymerase
chain reaction (RT-PCR).

RESULTS: ENT1 could be detected on the mem-
brane of the three human HCC cell lines. The
expression levels of ENT1 mRNA in HCC cell
lines were higher than that in the breast cancer
cell line (HuH-7: 0.756 = 0.019; HepG2: 0.469 +
0.041; Hep3B: 0.580 + 0.030; MCF-7: 0.356 + 0.029).
The expression level of ENT1 mRNA differed
significantly among the three human HCC cell
lines. Treatment with roscovitine increased the
expression level of ENT1 mRNA (0.737 £ 0.017
vs 0.345 + 0.027, P < 0.05).

CONCLUSION: ENT1 was localized to the
membrane of HCC cells. The expression levels
of ENT1 mRNA vary among different HCC cell
lines. Treatment with roscovitine increased the
expression level of ENT1 mRNA in HCC cell
lines.

Key Words: Nucleoside transporters; Hepatocellular
carcinoma cells; Equilibrative nucleoside transporter 1
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BHY: IWATENTIEANT & 20 itk b 09 a4
AE B e R & L

ik AR HuH-7. HepG2. Hep3BJf
R BEASUME S n BBMCF-7 4 3T 1R, KR 0% 5%
S ik A 2w i, P ENT1 89 2 4% £ 3% ; RT-PCRi%
#m g i P ENT1 mRNA# &3k ; CDKs# 5
4] ) T FRART 5 2m B HuH-7 84 28 it 5 4,
RT-PCRE M 20 i R ) B] FIENT1 mRNA#)
KOk AR,

R IHRAITE MR L3 T WENTI1#) &
ik AP PENTI mRNA# &k K3
& T3 mAe, REI &M AR FENTI
mRNA 8 £ 3L K-F 5 £ £ 5F(HuH-7: 0.756+
0.019, HepG2: 0.469+0.041, Hep3B: 0.580+
0.030, MCF-7: 0.356+0.029); A J& 2m L4 Fo.
# £G,/G, 25, ENT1 mRNA# &k K-F 00 2
E3(0.7374£0.017 vs 0.345+0.027, P<0.05).
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A8 (nucleoside transporters, NTs) g 53 Aii £
SN b — PR B 1, N S-RRIERE L T
Aty B2 BT B B A5 A% 1 2R AT 24 1) 4 i e i i
A CEEIEAY. gl ENTs R IE KT, H
Feyoe T 40 Mo A% T SR AT iR B, Iy
FEWA AL R W AT ROR. P B A% 34K
(equilibrative nucleoside transporters, ENTs) & 1%
TR — KR, HATENTsA 4007 B LK 2445
FUESE, BVENT1. ENT2. ENT3. ENT4®. AL
T I A WU e 20 M bR TP ENT LR R AR AE, X
It PR AR ST SR s AT VA (R i RAREL, I AR
JH- P PR 245 1L 42 AT 1) S .

1 #RFEE

1.1 A4 A4 e kHuH-7. HepG2. Hep3B
N LRI 40 M M C E-70 [ vh BF 2 F i 2R
YIWr s T MO ; hENT1HURI H Santa Cruzzy
7]; TRIzolIAFI [ Invitrogen’/s 7], RT-PCRIR
5 5 TaKaRa A 7] ; CDKs#lI#7Roscovitine
) 5 9% [E Sigma’d 7; hENT1YjB-acting |4 I
AR A A A GG 519 F 55 hENTL: E
J5'-CCTTCGGCTACTTTATCACA-3', Fiif
5-GTCACGGCTGGAAACATC-3', B-actin: _F-Jjf
5-CGGGAAATCGTGCGTGAC-3', Fiff5-TGG
AAGGTGGACAGCGAGG-3'. B 51y )5
FEYIPEE KB Ol hENTI 319 bp, B-actin 434 bp.

12 7 ik

1.2.1 %95 3% bt m) tm B BB hENT1 89 8 4% & A
PRI . [ BE. BURmE . B
S5 SR IN (1) S 56 20 BRAEAT, SEI0 v [ X6
A, A I—Pt.

1.2.2 RT-PCR¥ 2 &40 48 JEARhENT1 mRNA
#9 & 38 MRNAFZTRIzo i F & i W i HE1T
N, 00 5 RN AR B 5 45 At U AR RIN AR Ji
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A—3 )5, #kTaKaRa2 "l G et i) 772
HHTRT-PCR. RT-PCRI¥ X W A : 94 C FiiAx
53 min, 94 ‘CAZ140 s, 55 ‘CiE k40 s, 72 ‘CHE
60 s, L35G, F 572 CHEMHS min. MY
=) FH 1% 5 a0 o Je 3B AT vk (PR 95 v, I
(830 min), JHilGene Genius4: H sl K% F
SRR H R RLIK AT I BE B A, DL
# B-actinZ& s A E R ARAL AT N 4ThENT1
mRNAR L&,
1.2.3 X 2m A AU HuH-7 28 At J2) 20 B A8 25 A -
MO BRI A0 e, B 40 S f T2 B R
s 559524 hJE e A AN R BE TR oscovitine(hf
WAL A0 wmol/L, SEERZH M 4132 pmol/L)
IEE TR AL BRA ML, 155224 hS, SRR 40 i
W B mLAI R, 4 °C 1000 r/min5.0r10
min, & Li#; IIAN1 mLAPBS, S840 i
B, 4°Cy 1000 r/min.0210 min, 57 i, &
REIFIUG B ERT100 uL PBSHIMA
Triton X-100 250 pL, %5 7 10 min; JIIARNA
200 uL, =HIFE 10 ming I MAL A 1E200
uL 4 “CHEF 10 mini5 37 B EALR.

Bt 24038 Kol R HISPSS13.040 i i 4y
Mr, HHEIE imean+ SDE R, KHAE, L
P<0.05K 2= e geit i X

2 BR

2.1 AJFJE 4 fekHep3B. HuH-7. HepG2#= 5L
% 48 JRARMCF-7 P hENT1 89 7 42 &k il 5¢
SR BE SR IR, 5 IR LA B, SRR
Jee M S 35 m] WAL RN 2 O, He HuH-748 il
JE = (196 it Fe 5, MCE-74H Mo 5 b (1K) 5% S M % 458
55(141).

2.2 FF 9% 4 otk o SUAR % 29 B4k PhENTI
mRNA# F A KT 3PR T 40 M P A7 7R
ENTI mRNAFIX(&2), ENT1 mRNA7E3FEAT
et 240 JH0 w1 2k 88 LU LR Al ik i, 2
A G 2 X (P<0.05); 3R 40 M ENTI1
mRNA [ ERIB KA 7 7, AHUH-7H 1A
AKOP-S5e i, 25 570 Go i 24 7 (P<0.05).

2.3 k) 4m e B BRAR B R &) LB M e AT
% 4w B HUH-7 28 16 8 21 64 46 R4 TP Gy/G,
20/ 58.50% 4 0.33%, SHAH25.55%40.15%,
G,/MI1516.35%40.31%; SCE 41 G,/G, 1
M5 76.29%+0.34%, S5 15.19% +0.34%,
G,/MI58.51%+0.41%. S5xFRA4IAHEL, S92
Gy/G Jgn i Lb 36 2, S, G,/MIYI4H i LE 431

WA LA %
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5 it & H ey e
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[ B 10 B 1 AFEDIEHHep3B, HuH-7,
ABRAI, AHF HepG2F13LAR =2 LR HRMCF-7PhENTIBYE
e LB fIZRIX . A: Hep3B; B: HuH-7; C: HepG2; D:
ENTI1#9 4348, R MCE-7.
) BT 5 20 o4k
ENT1 mRNA# %
HBRFHBEEF,
& FG,/G
BT % #m R, ENTI1
mRNA # % & K
A2 LA
4R Go/G.H SHH G,/MER
WB4H  58.50+0.33  2555+0.15 16.35+0.31
SEUZH 76.29+0.34°  15.19+0.34°  8.51+0.41°
°P<0.05 vs NYIB4H.
WD (¥IP<0.05, #1).
2.4 ) 2 e B AT fm B HuH-7 P hENTI
2 WEERT-PCRIGMIBHEHUH-7. MCF-7, Hepsz ~MRNARIAAF 69 JLE g0 U150 AL L
RHep3B ENTI mRNABYFRIA. A: B-actin; B: hENT1; 1:  (&3), hENT1 mRNAZ L KF B &k E i, P34 e
HuH—7; 2: MCF—7; 3: HCPGZ; 4: HCp?)B. E@%ﬁﬁéﬁif%%ﬁ)\((P<005)
A 3118
S-SR MEWE 7 PHATEE A2 FATbE Mo S A% R 2y
igg Ep YRR 2 U R ALY U7 R0 EAEH 2y, W
p . .
MDNA. RNAKE| TP K 3, 12
T3 BE 7 R it H 5. %220 75 BN Ts I
s A ReE NI, RIEHLPUMRER. 240
Y E S B RINEH P RKENTs, BThENTsHThCNTs!™*,
ENTL & T RENTSH AL B A% TE 2 250 0 5 T 32 53 )
oL P 64 kA A AT - s s -
stis ALY % 400 bp SN B Rk 22, i i AR A MR,
AKFHAEWGKER 300 bp

B, SF A INIRAT
i 0 W 25 AU B 3R
e S
B EmpE b
ENTI1#9 43k, 7T
Eea=Di R bRl
2R,

B 3 HFEERT-PCRENINFICDKSE MG ARFEMAR
HUH-7CPhENT] mRNABYZRIK. A: B—actin; B: hENT1; 1: Xf
2H; 2: SCOGAH.

M0 L G A B ik R, BRI 7 BE vl A N 4
Ji SR AL H A B, o 245 0 S P AN e IR
B, s, W hONTsZE—Fp 3
AFHEE M, AR AN s 2
RISy i 22 ag, FLT7 1A AR, DT A 41 ffd
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I B I O B FENTsFMICN Ts 4%
BRI, LUChENTIRAZ 2R 1057 2%kia
(98 A, H I P9 A0 56 T B4R i e
KRG, 2 50L& ThENT 1R IE K5 s
ST ORI R I, LR RFEhENT 1 ZR1A K
Sk R AT T RO S AT 5T, JUIEhENT 15
B 5 IR AT ORI 2 . AR
T, N JH 4 e R L e 4 M EAFfEENT 1)
Feak B AN A0 M EENT 1R R0E &
FRAE VANTE 28, A [F T 41 AR HhENT 1 20k
IV AEAE 22 5, LA RCAS 1) 48 B 390 P9
J A hENT L2208 7K A TR 5, SANS 2.

L AERAFIER I, hENTIRIE KL i
I8 B AL R RS s ) AR T p e
RIS R IR EN T 12 I e 40 B 9 4% 5 2R A7
291 E B R AOEE, FIHhENTHRIE KT,
AT DAHE o 4 M N A% T AT 2R B, A
) LE AN N (P RE SR R, S5 Ak T 2 RS,

AHFFLE IR, 3K 40 PRLAE 35 mT D
B ENT1GE, ENTLE T 40 kR v i) 6%
A7AE 3 P, 6B VR T I IR R T 45
A M BUR. AFFUR I, S-TURMERE &
SLAT AR TR 97 I R M R I 38R A A7
] R P AE AR AT AR A ANAT WP SCREVAR T IR0 4l
B R I3 L 35 PE AR SR MR RE B A 1L
IR I R P 0 s o I T s e, AT —
(YIRS A A FH 112,

ENT1 mRNAZE3BE - 4H B i) ik /K
SP3BT g A A
ENT! mRNA R IE7KF0 N FL I 40 A o 20
i FE. B ThENT URAZ 2 200 3 2 R il
T8, AT AN TR 2R AT 24 1 I 40 1 P A
R, LIWAE A0 M PRSI I TR AR B, B
S (R AGTT R R i FLIY 22, eI, S-T6UR Mg e
BZRTT T AT E 2 1E20% L0, 1697 SR
S A 2R AT 7R 30%-40%. SRR AT 41 fu bk 2 1]
ENT1 mRNAREIEIKAFAEZ T, XU AN
9 B HENTT mRNAMRIBAKPAFAE % R, $2
I A AN [ T 9 25 3 %o 5- 980 bR e A 97 20 SR
7 AR 2 S R 24 1 s DR AT g 5 LA K.

Roscovitine e M 2 4 M J& B 1 1
Pl (cell cycle dependent kinases, CDKs)Iil 5,
Ue Ak AW S AT A et C DK s 5 S M fF 4 61
A et HoAth t (IR S A TG VR L, XOR 2R a4
A5 E 45 % W, Roscovitine/&iH it 5 ATP
GrATPAS & A7 sk SR CDK s/ HL. FRATTIY
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HU ARG CLIE S, A 38 B R B2 1R C DK sl 57
Roscovotineflliil| CDKs7% L5 R L, A4 i
JEL R ISR 0 43 A1 4 e A i AR YL IR, JRAT T HE Wi
SIS REAF ) FH O T e 40 1 A A i e A
IR oscovitinedk & (32 umol/L)EH A 41
JMeHUH-7, 4 40 fe BHAFFEGo/G 3, 2R S5 WL SZENT 1
mRNAERIEE L, 45 R A IENT] mRNAHR
EIKPIE B, 22 A g 5 U(P<0.05), #
ST IS, Ab T Gy/MBI P I 40 e, A% 2R
g7 2 A Dy (R A0 N R ER, 2501 40 I P9 Rk
(RN TR SE G, IS (R A7 R S . FRAT 1503, T
A ) JFFE SR, R e A Ak 1 14 5 34, B
Gy/ME 40 M o5 250, SEI A7 RO s, 38
IR T B SR BT

HT, R 55 bR s g 5 i (1) 40 97 2%
R, ARWEFCUESE T A 40 i E A7
TEENTIZR A, HE— 0050 A i ai i e b
CNTsHFRIAIE I, WL HFEENTIRIA, 8-
WIENT1I iz, By 140 M P 1) 5- 960 PR I BE 1] 41
HOA S, ) BRIEFCN Ts Xt 5- i bk W I 1] 40 i
P IR S ) B T T, R e T A P 25 Pk
STV AT O B BB, AT
PRUME.
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