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[ ZE]BM.HITHABRKESZOEHE (hepatitis C virus core protein, HCV core )X} E~cadherin J& 31 F1& AR ER
3% DA Huh7 4A0EE R 40 AR , Myt BF AR 7Y E—cadherin (CDH1) EE B J3 2 704 G R BSR4 Bkl (pGL3-CDH1) , R F ik 58
BT 514 N E—cadherin J& 31 T X fiobk 2 6  IK 5, BN T -80~-75 nt(E-box1),-30~-25 nt(E-box3), f14+22~+27 nt(E~
box4) # 3 4~ E-box BRI FFH] 57 —-CANNTG-3" 5845 K 5’ ~AANNTA-3", 3 HI#E E-box1 (pGL3-mutl) .E-box3 (pGL3~
mut2) \E-box4 (pGL3-mut3) ,E-box1+3 (pGL3-muil +2) . E-box1+4 (pGL3-mutl1+3) .E-box3+4 (pGL3 -mut2 +3) .E-box1 +3 +4
(pGL3-mut1+2+3) FYFE N R BRI 45 ok , H5 L ah Fobr 5 N2 okt pRL-TK 43 BIFEH e Fad A8 0 B H BT AR bk SMMC-
7721 HME, SRS N E IR B GEK I HCV core Xt E~cadherin JE 81 F BT , 2847 E—cadherin f3 31 X A Bl £ 4 E-box
XIHAE HCV core V¥ E—cadherin J8 Bi FHEMET K HEMTER , &R FOCERHEHRNE R B A, 5 GFP X JALARL , HCV core
AT AR S 30 BF A= R E—cadherin J& 31 FI&EH: ;78 E-box HL—ZAFM E-cadherin 45 ORISR0+, HCV core X CDH1 B 31T
B HIVE P T RIFREE TS , B B -80~—75 nt F1~30~-25 nt £ $LAY E-box XIBAE L NI T ; E-box B6-& 28 A5 B ks YL 4 i
® HCV core %I CDHI1 J& ZhFH3MHEH B B85, &1L .HCV core AEI BIMH| E—cadherin B T, E-box A8 AT LIER 4>
155 HCV core Xt E—cadherin [ FMAIVE T , 38R0 T=80~—75 nt F1-30~-25 nt {7 5 [ E-box fRSF M X IBAE HCV core
%} E-cadherinf¥$4 3R R HECBIER
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Hepatitis C virus core protein inhibits the E-cadherin promoter activity
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[ Abstract]Objective ; To investigate the regulation of hepatitis C virus core protein (HCV core) on E—cadherin promoter activity.
Methods . The CDH1 promoter fragment,amplified from the Huh7 cells,was cloned into pGL3-Basic to construct the luciferase report
plasmid (pGL3-CDH1). The three E-boxes consensus sequences,which located at—80~~75 nt(E-box1),-30~-25 nt(E-box3),and
+22~+27 nt(E-box4) in human E-cadherin promoter region, play important role in E—cadherin transcriptional regulation. Thus, mu~
tagenic primers were designed to induce point mutations in three putative E-box sites in the CDH1 promoter sequence. These muta—
tions changed the sequence of the E-boxes from 5’ -CANNTG-3" to 5’ ~AANNTA-3’ , which resulted in the insertion of a Snail~-
unrecognized site, These reporter constructs were named E-box1 (pGL3-mutl),E-box3 (pGL3-mut2) ,E-box4 (pGL3-mut3) single
mutation types and E-box1+3(pGL3~mutl+2), E-box1+4(pGL3-mutl+3), E-box3+4(pGL3-mui2+3) , E-box1+3+4 (pGL3-mut1+2+

V£ 4148« % 7 %, Email ; Lizhunie0419@163.com, 3) mutant constructs respectively. The E—cadherin promoter
MRS G Bkl B BRI, constructs containing wild —type or mutant E-boxes were co~
BIEEE: % £, Email;nitang@cqmu.edu.cn, transfected with pRL—TK (an internal control) into SMMC~
ESHA:BEAKXAFEALTBAB (45 :81572683,81371827, 7721 cells over expressing HCV core protein respectively, then
31171307);“+ = A" R B/ ERHREXFRATHAA the luciferase activities were detected. Results; Compared with

(%% ;2012ZX10002005-003-002 ,2013ZX10002002-005—
003); EREHXFHARZATLALTHAG(HF .
201401); TR EH X ZHES ~ER“EEFTEALT T
RB ;ERTHLAEFRI AR A (%5 .CYS14124),

A 5 H RR : hitp:/Awww.cnki.net/kems/detail/50.1046.r.20160513.1658.120.html
(2016-05-13) most obvious in ~80~-75 nt and ~30~-25 nt. In compound mu-

that of GFP control group,HCV core protein could significantly
inhibit wild-type CDH1 promoter activity. In E—-box single
mutant CDH1 transfection cells,the inhibition of HCV core

protein on CDHI1 promoter decreased in different degrees. It is
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tation of CDH1-transfected cells,the HCV core—induced CDHI inhibition was significantly diminished. Conclusion;HCV Core pro—

tein strongly inhibits E—cadherin transcriptional activity. The —80~-75 nt,~30~-25 nt E-boxes consensus sequences within E—cad-

herin promoter region may play a dominant role in HCV core—induced E-cadherin repression.

[Key words]hepatocellular carcinoma;hepatitis C virus core protein; E-cadherin; E-box; promoter activity

J & YE 98 (hepatocellular carcinoma, HCC) f&
TP N S e A ™ R A R 2 — , B R &
R =400, IR R 55 (hepatitis C virus, HCV)
B R HCC RAEMEZFERZ —, #EitA TAH
Agit, BRSRAHE 1.7 12 HCV 18 WYL , &
K HCV B M & & I g 09 B B R L 1%~7%
SR RE S @, RHITR HOV RGE51EH HCC AH
IR R A BB R X, HCV B TERENE
Ja s, B R4l 9.6 kb MR IESE RNA, 7278 &
MRS KBS E RO ERLRERT =0
BTAG 10 R R HY, L35 3 RS R H (Core,
E1.E2)F17 FhIE45HEH (p7 .NS2 . NS3 NS4A NS4B,
NS5A NS5B), HH* HCV LA (HCV core) i F
WAMESHSFMERHFRHERES ST HCV
ARSI B R AR B R T Y,

%% % A E-cadherin (CDH1) &) 2041 THE
J 4R R B 4t B SR b B — R B BB
EAP RS 5HTRGHS AT JE B LA
5 Y [aMF BAR IR AR, i 5 2 R R 4 Y
B b 2 4 i 1] [1] J5 R 4 Bl %% 4L (epithelial to mes—
enchymal transformation, EMT) 225 YA, BRA:
TR, sk E—cadherin B, A0RIGE R HR
AE 7R B2 5, T 151 52 ey 4 M E—cadherin 3R
ik, MR IR b R R A A B 4 MO B i 5 BB T R
%, BRUILZ A1, 57 3580 E—cadherin, A DA B 5T
A M R IA B R K 7% SR 32 B9, Kaur SFOBF ST UESE
E-cadherin 7E1E % H IR L 2 JBAHR HBHE
ZP R BEAR , B 5 1 80IR T 5 4 57
A BT AR UIARSC, BRI SRR,
ik HCV core il JFH-1 F%44A) Huh7.5.1 4
MR o JHCV core J# 1 - 3% DNMT1 #1 DNMT1
3b® SIRT145 i E-cadherin 3 J5 3T X F 5
L, M #] E-cadherin 3k ; AP H AT B L R
B1,HCV core REBS IS FIZ MR EMT 582, T
J8 E—cadherin A 33409, E—cadherin 4E 25 _F 52 40
Y, HE 3 X E-box AR MR45 - R d%

PR B X RO, B E-cadherin 3 5 30 F X ik
PR X E-box RAFS , & EREH M HCV core
X} E-cadherin BYFERAMBIVER , R IR IRE, &
ERHIR AR R L RE UK CEBRE
BB AR BF5E E-box $RSFIFFUTE HCV core JE#E
E-cadherin ¥ ST HVEH

1 MRFAE

1.1 A

L11 Bkl BHRRR R PG E R BB pGL3-BasiclA
KWE R pRL-TK AL E A, A% AdCore AIGFP
# DH10B Ff A LI = RAF, AR SMMC-7721
(RLBEBRAT) , BHIERETE 10%/4 07 . 100 UL EE
#.100 mg/L 85 & ) DMEM 535 F 37 °C.5% CO, %
AT RS,

.12 FERMERRAF DMEM £3:3(C119955 00BT) .
FAAIMTE (10270-106)M3F Gibeo 28] ; FHER EDUL(SV30010)
IF Hyclone 22 F} , Polybrene (H9268) M T Sigma 4% &) ; BR 1
NI B§ Kpr 1 (RO1428) F1 Hind 11 (RO104S) B B 47 2% nh
W M F New England Biolabs 2% 7] ;Dpn 1 B8 (R623A) T4
DNA % B (M1801) | Fki/ME 42 U7 £ (A1330) AR
6 F B IE M A ) & (E1910) 19 F Promega 2\ ) ; DNA
marke (3401) ,PCR ¥ # i & B Prime STAR (R044A) % 2
IR F TaKaRa 23 7] ; JE & Lipofectamine 2000(11768 -
019) i F Invitrogen 2 ) ; 3ol B 4 % B2 DNA [ 7 &
(28704) 3T QIAGEN A7) ; PCR AifkiR 14 (11732668001)
#F Roche 2y 5],

12 Fik

12,1 FEHAFRREME DL Hoh7 40005 K 4 A4, PCR
5 CDHL @ FRol(5 4P 51 0L 1), PCR RhiEE .
HiAR Huh7 S04 2 wl,5 x PS Buffer 10 pl,dNTP 1.5
wl,DMSO 2.5 pl,Prime STAR 1 wl, F FH#BI#4%& 1.5 wl, i
JKZE 50 pl, PCR SR %A% :94 °C 4 min;96 °C 205,60 C 15 s,
72 °C 15 s {8 32 ¥K;72 C 5 min, 125 195 R R
VKA S |, FEDR RSB EEIE DNA [l & PCR ik &4ift
ELC=4, Ky 181 H i B A K& pGL3-Basic BB /EF
F Kpn | #1 Hind 0 FR%I 45 NI B #E4TBE YD, T4 DNA % 4%
BHTE 16 CHRAFER (16 h)ERBEWF B S8, 28I



BEEERKAEEIE 2016 £ 41 £ 6 #9 ( Journal of Chongging Medical University 2016.Vol.41 No.6 )

— 549 —

Wb, mY2 %S4 DHI0B B TRATEEER
(ampicillin, Amp ) HLHERTE

122 REFNEHE BSBEBSHSTRENED, L
MYy pGL3-CDHI1 ki MR, PCR ¥ 1 (=75 |41 541 1L
# 1)*} E-cadherin i3 3 F X YA 6] E-box P FiE4TH.—5E
BEHBAREA, PCR B A FR . BIAR B A B 2 4 kL
3 ul,5 x Buffer 10 l,dNTP 4 pl,Prime STAR 1 ul, EFi#f
1414 1 wl, 7K E 50 pl, PCR KA %44:96 °C 2 min;92 °C
305,65 C 305,72 °C 40 s, 7§ 30 1K;72 °C 5 min, YL
1957 Bk I v, kAT 5, R SR BB B J8 DNA B & PCR
“ AT S il =4, SRS KSR 1 %2 PCR 9 67 1E 0% 2
YS9, PCR BN 1A 5 - BIHR BF A4 B EE 41 i <50 ng,
5 x PS Buffer 10 wl,dNTP 4 pl,Prime STAR 1 pl, 5|4 500~
1 000 ng, MI7KZE 50 pl, PCR K495 C 2 min;95 °C
155,53 € 15 5,72 °C 5 min, f&¥F 18 ¥ ;72 °C 5 min, PCR /=
W& ZRETIE R AL R B 2 pl 2 Dpn | G 2 h, =¥ 4208
ZAUUM DH10B s TR FEBRIUMRIEL,

123 WIS EROCEMEHFRN SR EREEF
MISENE MRS BB 1 wl.100 x BSA 0.1 pl.10 x NEB
bufferd 1 pl, BR&MEAYIEE Hind IF Kpn 1 5 1 w1 5 5.9
pl ddHL0 18515 ,37 CKIBEF) 2 h, B WA 1%55 60
KEIEHL 3K 20 min,

124 BAFRAMTEE RAT/DERIUAF &R
B ) 2 5 PR PE B 2R SR, 33 0 R S0IE , W0 BTl SR 4
4K pGL3-CDH1 ,pGL3-mutl ,pGL3-mut2 . pGL3-mut3
pGL3-mutl1+2 pGL3-mutl +3 ,pGL3-mut2+3 1 pGL3-mutl+
243,

125 4AfaRs RRTEmYe  SMMC-7721 40/EL 4x10° 4™/
ml FFEHT 60 mm B5FFILH ,12 h J§ 2 pg pGL3-Basic,
pGL3 -CDH1 ,pGL3 —mutl ,pGL3 ~mut2 ,pGL3 -mut3 ,pGL3 -
mut1+2 pGL3-mut1+3 pGL3-mut2+3 Fl pGL3-mut1+2+3 Fk ,
43315 0.2 pg pRL-TK WS KL 7.5 pl B8 BTk 2000250
pl 25 DMEM B3t (A& g AP £) RS, KR TE
15 min, M FHz5 DMEM #5552 2.5 ml, RAEIAC S
IR AW, 4 h J5HE e M X P4 F K DMEM 1384,

8 h B AIELL 1 x 10° /ml HEHT 24 FLakh, 12 h 75
K& & AdCore AAGFP R 7 5 8 pl Poly 1RSI fE A4
HikEFRE, IHET 37 °C,5% CO, FM T,
1.2.6 WHOCEWMIEHERN REEYL 30 h JTH 24
FRWL, FFATIR ) PBS R R b 4T R R . IR T 100 pl
A SAF TR AR AR 30 min, B 30 pl ISR EET 1.5 ml
BOEP A 30 wl LAR [, FE5MEA) A L T RERRAY
A, IASBUE Sy SR B TE M, FEIA 30 ul Stop Regent
FiZE T, TSRS, A Z T REB R R, AR EE R
BFUIERBE N, LARISEEBIEIE 58 T 0 R BE
9 HAE R R I BB A0 T E B B 5 1, AR R AN B 4H 9%
N6 IS T 25 (8 A 4 SHE 5 30T BE 40 7% O 2 BT vk He A R om
JRSFIEHIEIR,, SHMMEET 3 R EE LR,
13 %hit#sm

S0 45 ¥ A Graphpad PrismS5 3K 4-1EE , SPSS 4114k
FEHATGEITR00T . BOER FIER + bR (o £5) TR,
AL S50 ) 2 S M BB SR R ST R AR ¢ W30, S B ) 25
FYEHBRARER T Z00, BERERAGIEE UER
TP A Dunnett— K36 347 20 () P R LE 3, AR S K E =
0.05,

21 HAMRREBXALETHRRETHEAGLEL

WNEMHRE FRZ Hind T Kpn | WHHNEE, &
BER B AER R AR CDHI JOL BB Foh Y E Y
"l 224 bp i CDHI B3 FR A B (E 1), SHIE T —
.
2.2 CDHI1 B#F E-box ¥4 & 5 k£ 85 7& AL M

H7 AR RIS L BB BOBLA pRL-TK PN 3 ok 5 e
T3k HCV core #9 SMMC-7721 Z0Af1, Hi% & pGL3-Basic
R S A BT BB AT, 50 h R YSe B MR, SR E
7% . € E-box ¥FAE T (pGL3-CDHI ) Bk 55 L4 o , 48 CFP
LW S ETEIEME (53.549 £ 1.842) M LY, Core HPE L EBHIE M
(19311 + 1.842) B B Tl (& 2,:=24.744,P=0.000), {E/RHCV
core XT3 B F G B A H S IHIVER .,

F1 CDH1 B FRyE5[4F3
Tab.1 Primer sequences for CDH1 promoter

Tk Elk]

FWD GTGCCAGAACATTTCTCTATCGATAGGTACCAGACCCTAGCAACTCCAGGCTAGAG

FWD CACCCCCTCTCAGTGGCGTCGGAACCTAGCAGAACCTATAGCTTAAGCTTGGCATTCCGG

pGL3-CDHI REV CTCTAGCCTGGAGTTGCTAGGGTCTGGTACCTATCGATAGAGAAATGTTCTGGCAC
FWD CGTCCGCGCTGCTGATTGGCTGTGGCCGGAAGGTAAACCCTCAGCCAATCAGCGGTACG
pOLI-mutl REV GGAA ACGAACACCA CGGTAGGCTG CGAAATGC
FWD CGGTACGGGGGGCGGTGCCTCCGGGGCTAACCTAGCTGCAGCCACGCACCCCCTCTCAG
pGL3-mui2 REV GGAA ACGAACACCA CGGTAGGCTG CGAAATGC
pGL3-mut3

REV GGAA ACGAACACCA CGGTAGGCTG CGAAATGC
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B RHEAYIE Hind Il Kpn | BRYI5E R ERE & B
Fig.1 Identification of Luciferase report plasmid by Hindlll and
Kpn | digestion

601 BB Core
so04 [ GFP
404
$
= 304
o 5pd
z
g 104
< 2
=
|
0
pGL3-Basic pGL3-CDH1
a:P<0.01

B2 7721 #Hfah E-box FFAER CDH1 BEFiEM (x +5,0=3)
Fig.2 Activity of pGL3-CDH1 in SMMC-7721 cells( x £5,n=3 )

2.3 CDH1 £&#F E-box %% & & b F 8 7E AN

¥ E-box B — 287 RUG N K B 45 FRL A pRL-TK K
B RIS T 3% HCV core ) SMMC-7721 40, Hi%
B pGL3-Basic Fukifs 4L XS B2 50 h G R E
BTG, R BN FE S — E-box Z7EAL A K CDHI &3
TR BURFE e 4HMH  HCY core 3T CDHI J5 B THE MM
HIVERIR B RE , SREEFZ0HER 4 NMEZEH
KGRI %5 (F=20.642,P=0.000) (% 2), # 1
Dunneutt—t WiWi Hh3REH , S84 R pGL3-CDH1 AR ELES, #1
HZABITFET 1905%(P=0000,mut1),11.69%(P=0004,mut2)
1 5.10%(P=0.191 ,mut3) , L RLH 45 RILR BRI RS Je MM,
HCV core % CDHI J3 3 FI& MMM HI A AR B WSS, W
E-box 2845 E-cadherin ¥ 15 PRI B4 5, 3 H E-box1
I E-box3 fEFE A&,

FEMCERRN I E-box WA 22 AR RIS e R EEHRAS BURLAN
pRI-TK W& BRI G F 1 %3k HCV core f) SMMC-7721
Y, 128 pGL3-Basic JURIFE G R BAMST B 50 h J5 48
MTSEREGEN:, BER T ZMTIR 5 N ZEMHIRF
TG i3 25 B (F=60.490, P=0.000) (3% 3), #—2E#) Dunnett-
: I EL R B | 5874 AU pGL3-CDHI M 4R, E-box Bk &
AR BB YL R HCV core X CDH1 #93HIVE A KiE

T (mutl +2:P=0.000;mutl +3 : P=0.000; mut2 +3: P=0.000;
mut1+2+3;P=0.000, % 3), #£/R E-box1.3.4 3} F HCV Core
i CDHL Bah FEM R EENERER, B FXARH
{L A E-box Z [l EA MEYER .

2 E-box BF4£E 5RETH COH1 Beh TR R LR
Tab.2 Comparsion of activity of differently CDH1 mutants’
inhibition ratio

HH JAFF IR
pGL3-CDH1 0.638 5+ 0.024 8
pGL3-mut] 0.448 0+ 0.021 3
pGL3-mut2 0.515 6 +0.020 7
pGL3-mut3 0.5875+0.034 5

F1E 20.642

P 0.000

%3 E-box B4R EEARER COH1 BRI FEMEMBIRILE
Tab.3 Comparision of activity of differently CDH1 mutants’
inhibition ratio

g2k S FIEHMH R
pGL3-CDHI1 0.6385+0.024 8
pGL3—mut1+2 0.0507 £ 0.047 4
pGL3-mut1+3 0.064 3 + 0.041 6
pGL3-mut2+3 0.059 6 +0.042 3
pGL3~mutl+2+3 0.054 4+ 0.069 2
FH 60.490
PfH 0.000

301 ®

HCV B R SHELA T E A ENEZELKR
W&, HCV @i w16 E A EAE R4
HENESE M, (R4 R R Bk, 7EHCY
AN E I B 48 MR R (HCV JFHIL %% 3489 Huh7.5.1
YRR JHCV B EFE/NR U A -Rik4 HCV BRG
FEAY (Alb-uPA S5/NER ) AHAKLESE T HCV 4Rt
S HHE HCV core NS5A NS3 25 HLAF B HEHEL
SRR, ok HCV core 30 7] DL 55 I00S PI3K .
NFkB . Wnt/B—catenin . TGF-B 15 518 % , ;e %
AP-1.TGF-a P53 5% HF R E e s 1S
MR R A4k, S 5 AP QMU PR AR HE AR ) (R A
DEAE-FEENE EARENTEF, 83N
N B M S A Sl i T PR 40 i 1E 5 B R R
W, 25 HCV MR R EMER, Bir,
Akkari"H1 Benzoubir®4%: % M HCV core £ NS5A i
1T BE A B R TGF-B {5518 3% , Ik E—cadherin
F#55,1ES EMT ##2. E—cadherin 35 F B BLE
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PN EMT &AW EERE, T REESBUTER R
R EEHLH /2 HCV core HEE HI#IH#E E-cadherin
#ik, 25 HCV MR R EMER ik
FHLHMAR RS2 B,

TR AT 2B, 1 ik HOV LB RE
%8R B 02 2 FFT-928 4 AR RN T AT A4S 40 ML 1 EMT #E72R
[FB} E—cadherin )55 B T I ; SME £ IR E-cad-
herin 7] AERST%E core 5 M) EMT, 7ERTHIFST
Al b A58 LA E-cadherin 22K ABFSE N4 | it
D¢ 6 F FEIE PEASIESE HCV core RERA B E-
cadherin PR FE G, SETHHI R Z B HCV core
A8 T 1 E-cadherin FJZRIEFIESE40 M EMT 72 H)
LEIR A E EDUE, HAh  ARBF 5T &K L E~cadherin 2
JH3hF X E-box FLIHFIFF 5°-CANNTG-3" s R AF
Ja ,HCV core XTZZEFEMIMMGHERA Z4A T A ABRE
HIUE 55 , #8278 HCV core Xt E—cadherin FiAMIHIVER
5 E-box R#YIFHK,

BARASZIESE HCV core BEM I E—cadherin
5%, 5878 E-box JTF G , HAMHIVE I s 2
BARHLHIAE . E—cadherin 3 FE )5 35 F X #) E-box
o6 E 4 A ERSF W ENEF 5] E-boxl E-
box2 E-box3 1 E-box4, 7 MR IR I N Y FE R 4
HA1E E-box1 .E-box3 #ll E-box4"™, BFZTFH] AT
FEHEIP E-cadherin 334 5 Snail fifEe, ¥ 5RH
T Snail 3E 1% 354 mSin3A/HDAC % CDH1 & 31 F
XY E-box 254, 1 11835 E-cadherin F) X7,
HETAR B E bR 4B & A EMT, 44 ki 40 il
Snail FRIAT % EMT RE! FEMR RIS RE",
HR4 ,HCV core ¥f E—cadherin BIFE R IMHIVEH R T
55 Snail HRIEA RS,

g RETR  ALRIIME T CDHL B3l FIX
WOCRE MG TR, 9125 MR T B — ik E-box
Z2AFSt HCV core 1l CDHI1 J3 31 F1& M B 51E
A, % ¥R E-box1 1 E-box3 Xf E—cadherin BJ%% %17
YR EHVEM , 3F B E-boxl .E-box3 E-box4 Z JH]
RAEWEIER, L8 AEABI HCV BRY £
& HCV core T4 E—cadherin Wik &3 EMT %
S5 HCV MICHRR R A% 1R 4L TSt
kR,

2 % x W
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