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W OE. HI M HPVI6 E7(E7) BURKEIAR , WEE BT i ik xf A431 ZUIIEFE AR 21050 . J7ik M Caski 41
J b B RNA S0 E7 JE 9450 |9, 1 750 S R B A et S R 975 81 E7 eDNA o7 L PR TR 7 g 15 51
() PCR A BEVERE 5 B A 4R IK pEGFP-N1 1022 Frle v s . T 41 FOr 28 U 4 1 R FE i , 4 Y Lipofectamine™ 2000
Ye A431 4ifitl, Western blot Kl E7 ZE4NIH 9763k . WST-1 1 Transwell 25843 56 418 58 FURZERE 1 . AN A
oI 5 A P30T B 7E Ak . ELISA A6 TCF-B 40 ol . 59 2ol 7 %5 , E7 JEH IE W46 A B pEGFP-N1 £
VERE 5, , 3K15 pEGFP- E7;Western blot Kyl g4 5 B « 15 REE YR He 64l B7 S ik, i 43k E7 () A431 2 iy
BRI Z2AE 7124 03 R, AR T S AN SR £, G, AN SR . TGF-B 4Mikdt 2. &5 E7 sbRikml
ke 7 2 49, 45 25 B K iR A0 L O B SRS 2R B 7 , T 20U 22 9 TGF-B IS RIS MR (4B FIR 22

K42 . HPVI6 E7;A431 52 JIkBia 40 ; Fek Hfh s 1958 5 1222, TGF-B
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Construction of human papilloma virus 16 E7 eukaryotic expression vector and its

effect on proliferation and invasion of A431 cells

LI Ying, HE Wei, ZHANG Bin, WU Jun, WANG Ru-peng, LIN Zi-hua ( Department of Dermatology, Xingiao Hospital , Third
Military Medical University, Chongging 400037, China)

Abstract: Objective To construct an eukaryotic expression vector encoding human papilloma virus E7,
and investigate the effect of E7 overexpression on the proliferation and invasion of human epithelial carcinoma
cell line A431. Methods Afier total RNA from Caski cells was obtained by Tripurer, cDNA was amplified by
RT-PCR and then cloned into pEGFP-N1 vector using gene engineering technology. Recombinant expression
vector pEGFP-E7 was confirmed by restriction digestion and sequencing, and then transfected into A431 cells
by liposome. Expression of E7 protein was detected by Western blotting. WST-1 assay and Transwell system
were used to observe the growth and invasion of A431 cells. Cell cycle was measured by flow cytometry, and the
expression of TGF-B in the supernatant was measured by ELISA. Results The recombinant expression vector
pEGFP-E7 was successfully constructed. Western blotting indicated that E7 protein was overexpressed in A431
cells. Overexpression of E7 significantly increased cell proliferation and invasion. Flow cytometry showed there
were more cells arresting in S phase and lesser in G, phase. Overexpression of E7 significantly improved the
secretion of TGF-B in A431 cells. Conclusion Overexpression of E7 enhances tumor cell proliferation and
invasion, although TGF-B secretion is increased at the same time.
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Caski 2 it A1 A431 201 ( 3 = H AL R AR PR Py ), R A 1l
T = B DMEM (38 & Gibeo 24 #) ), BT AL pEGFP-N1 ( 32 [H
Clontech 23 ] ) , Tripure i3 ( 3% [E Roche /A #]) , pMDI19-T
K DNA Brofie 1R 45 9 D) ( 0 A TaKaRa Bio #R3U2x4E) ,
Lipofectamine ™ 2000 ( 2% [§ Invitrogen 23 1] ) , B8 IR F) £ (26
Omega A 7)) , FORCAl$2 1050 & (L st R ZE 52 F]) , PCR
516 L DNA Uy ( LA TA R, iR HPV16 E7 $gi (25
[# Neomarker /A ) ) , fil, B-actin By ( 35 [# Santa Cruz A H]) , 3B
W SE AL AR IC T R P (LR PR S A AR A PR
Al 33 I Pierce 23 F] 77 i), ECL Ak 27 k6 il & (3£ 15
Pierce /A 1] ) , Transwell /N2 ( € [E Millipore 2y H] ) , Matrigel it
(3EH Sigma 24 H)) , WST-1 5 & (3 = KX A H ) , TGF-B
ELISA 325 & (RIS A ) o HAh Ak 2212050 344 |1 7
SrHTAL,
1.2 Fi&%
L2.1 4iffgdige Caski Z0/f0A0 A431 Z0JHIE 10% i 4 it
[ = % DMEM $537 56 F 37 °C 5% CO, KA FINE 1 4 v
B, MRS A M A B 0% ~80% ml& B, FH 0. 25%
B R 1 ERRI AL A B, B O B0 WO R A L, AT A5 AR e B B
AHR R .
1.2.2 RNAfRSHH 5 A PEUL AR 70% ~80%
AlE 1Y Caski ZHHL, TCPH T¥e PBS #hisE 2 3, A 1 ml Tripure,
Z IR UL B SR A B RNA, 2402000 B 3 2 ok
FEIFHRM RNA F£507E 260 nm 55 280 nm [ (9 WG K, IR 45
D(260)/D(280) fEi 5 RNA 4fiji . #4F RT-PCR i) £ i3
5, F ] Oligo-dT 5| ¥y & i cDNA, 1 5% S /K R A 4% : 5 x
M-MLV buffer 4 wl, dNTP Mixture 1 ul, Oligo-dT mers 1 pl,
M-MLV Rnase 0. 5 wl, Rnase Inhibitor 0. 5 wl, & RNA 1 pg,
ddH,0 #ME BV AR A 20 pl, 42 °C 15 min 5,99 C 5 min
i S SR WA 1 L 0T cDNA (R A7 T - 20 COkFT P
1.2.3 PCR §"3 HPV16 E7 Y% GenBank 1) HPV16 E7
JF3 (NC_001526) 3144 E7 BER K i X514, FiEs]
#. 5'-ATGCATGGAGATACACCTACATTGC-3', F i 51 ¥ 5'-
TTATGGTTTCTGAGAACAGATGGGG-3', 4= 297 bp, LLwi%%
FAFENH cDNA AR, fdi 1] TaKaRa LA Tag 47 PCR § 3
HPV16 E7 3 H, 154 H 94 C 1 min, 94 °C 30 s,60 C
30 5,72 °C 1 min, 330 MEFF ;72 °C 5 min, 315049 PCR 7=
WIHEAT 1. 0% Syt N REEE I W Uk , %t B 9 DNA F BE9) i 1 [l i

glift,
1.2.4 @ F%5E pEGFP-ET7 W 15 [ 05 () PCR 7™ 4
pMDI19-T #fRHIE Y L] 16 C EHe it 1%, IR B & 7 W) 4
A 100 wl DH5o JB%3Z 840, #4 b J5 i LB/X-Gal/IPTG/
Amp 4,37 C b B, PRECH R 3% /Y B Fo R, 32 R0 2 LB/
Amp BEFRFEN EIRFE IR 37 C 180 v/min #E% 14 h, L3 ml
P2 A AR TURL DNA 1. 0% Byt i HHEE I B Uk S0 E 7 ) 2% 1)
ERAPE, pMDIOT-E7 F1 pEGFP-N1 433 J EcoR 1 #1 Sal 1 [
Y1, 1. 0% S Na MEEE s re vk , & BN 4t ok A DNA R B 8% B i
DNA Jr B¢l pEGFP-N1 Z& % Bk Y] B [ml i i 4k, 16 °C 3%+ 4
B, BT I AL 48 TR RUTRE (Y 25 38, 3845 pEGFP-E7 H 41 it
hr, BFY) 4 8 JR % B A T A REINT
1.2.5 PG FR4E Invitrogen 24 w71 65 U I 5454 .
LBy N 3 X R (R QL) | pEGFP-NT %% 3 25 Fi
pEGFP-E7 #4220 . 6 FLAR N K5 32 41 i 2 60% il B i, K
MLV 35 3R BLPE AN, L 10 wl Lipofectamine ™2000 #5344 2.5 ug
JRL DNA 6 h J5 B4 10% Jig 4 i 19 DMEM $55% 5, WE4
NYELEIEE 72 h,
1.2.6  Western blot k& Jl%% 445 4 ffs HPV16 E7 8 13£ 1k & &
FRYLJE T2 h AR A A AL, B0 5 T A RIPA 240 2% Wil
S47 4N, Brandforad 35 € AW E , BHSH 40 pg FHH
HAT 12% 1) SDS-PAGE HLJk, 2 T # 2 NC %, 5% i g 1)
TBST W = 4 2 h, b5 5 HPV16 E7 Hifk (FRE R 1:1.000)
R A, Y H VRIS S AR T AL AR I Y PR R 2 h,
VERE 5 (i I ECL Ak 2% & Ol 30 & 1 60, 3 i il 15 A B AH
Western blot % 5 B J5 ¥ L) TBST % W #EA7E vt 3 Ik, B IX
10 min,
1.2.7  WST-1 S50 46 00 41 g 3 58 WST-1 5255 F 96 fLAR
AT, LB R R R A . A s 1 x 10 ml ™", AT
AR, A 2 70% Rl BT, PBS 323k, LI 190wl Hrif
DMEM F5353EH1 10 wl WST-1 W, 4R 23555 6 h, & kiiRE,
T A E R4 490 nm Abi 5 45 L A W' BE B[ D (490)
TE S H NI S NE L.
1.2.8 kST R FiZ 2808 ) 2 50 EEALE N 8 pum
F) Transwell /NZ /NP (_LE) 24 FLEEFRN (R =) Z A&
S Transwell %5, TG I DMEM X557 58 5 B Al g, 114k
TR EAIEWREEI0. 5 ml SR F L2, FEMA 10% 4
LY ) DMEM 552560 R fb B+, 24 h I /NS i 418
LRI BN B 4% 225 TP WP 8132 30 min,
FhEE TR b B2 BME T IBAH, THEGE R RN
FEHMRMMMMEE o B HEARTTES ADmf R ( x200) #Y
AR, DU AR 28 6 07 5 2B HE T S g ME— ARl 1 2 A
/NZE T 100 Wl TG I B 37 240 B 1Y Matrigel Ji8, HoAqx 25 R
et sl iisg-an v
1.2.9 4ifEiscss B MR R I Yt fe Ad31
YR BT A AR Tl . A % IR B 432 TR) WST-1, R[] 22 Ak 2
4 96 FLIEFARBOUR 25 ml 35S, 155 45 305 430 O 4
70% ¥ ZFEH 5, EAHLATE 40 F R, PR 404 1 % 10°ml ™',
PT G th, 3 =04 4SS
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1.2.10 ELISA #{] 40 je 3% 3% I 3% & TGF- B e B 21 it 5%
FERNSLEG 4321 [ LR L e SL Y S AL F 72 h A3 3R 13
2 TGF-B ELISA 177 & Ut BH A5 A , [R] B I 8 bt i 22 £5-FL 4
IR LIE WP TGF- &, Pt A TGF-B Myl T FeAri
b AR T ) TCF-B 54 ss & B e E e
PEAEAR L I 0, FEIBE S A I A 490 nm Kb 4% LA 1L
JEEEA [ D(490) 1, Sk th 2 el th AR A f TGF-B &8,
1.3 it F o

BB, x =5 2R, >k H SPSS 13. 0 Gi it #4, 2 41 54 1)
FHBSTAEAS ¢ K3 o

2 HR

2.1 PCR 473 HPV16 E7

L eDNA it 1615 3] HPV16 E7 3 [H 52 4 4 ig 1X
1. 0% B Bx R W R 1S LV S /R 1388 (4 R 57 BT 300 bp 4k,
A B R BER/IN
2.2 pEGFP-E7 #[fe k2

I YA E ) HPV16 E7 PCR 7=4 Fll pMD19-T 2 {4 %
T J5 T AT O 3 T A, ) TR VA B2 45 B % SR DNA. 3E 47 WU 1)
YE 1. 0% By R BER S FL 1Kk ] WLAE 2 700 bp A1 300 bp Ab 55
— I ST IMESE . T EcoR T BAEFYILAE 3 000 bp 404
— e SR TR 4 ok K /h—%C, pMDI9T-E7 1 pEGFP-N1
G350 EcoR T Al Sal T gV, VI 4lifb % 4 e Ak K JTohs il $2
JEfFEFORL DNA . 4R 55 E 5246 A B DNA JE3 LR, 5
GenBank A" HPV16 E7 [¥31 5¢ 42—,
2.3 HPVI6 E7 £ A431 @ b o4 £ ik

23 JiUk pEGFP-N1 H1 5 40 Ju kv pEGFP-E7 % YL 241 Jifd 48 h
J& TG B B 2 B A i A R T

2.4 Western blot #-i| 28 it 4% 4 37 J& HPV16 E7 64 KA
S ORBE YL LR, %% Yt pEGFP-N1 J5 HPV16 E7 ik T
A3 (H LY pEGFP-E7 4iifiid HPV16 E7 ik B (& 1),

1 2 3
- — —

«—B-actin 43x10°

1:k# 40,2, pEGPF-N1 $5341,3; pEGFP-E7 #3441
1 Western blot # il HPV16 E7 7£ A431 R h Ry ik

2.5 tmfpgih itz

WST-1 523646 I 40 J i A 25 R o . 5 oRFE Al b4,
pEGFP-N1 % e 2] 44 i 34 55 T8 fk , pEGFP-E7 % e 21 24 fd 434 5
BHR(FE D) . TR RS S il Matrigel Ji2 5 (912 2252 5
255 R : pEGFP-E7 4 Y [¥) 41 g 5 538 98 J5E 1) 41 it 4 B 8 14
£2(P<0.05), W#FE1,K2,

%1 HPVI16 E7 id3R5% A431 HAEIETE EBMEEAZM

(n=3, xzxs)
2151 D(490) TR AR AL 1RZEANIEL
Rl YLy 0.40 £0.08 41.4 £3.44 38.8+6.83
pEGFP-N1 %% L2 0.39 £0.06 42.4 £6.80 41.0 £5.39
pEGFP-E7 #Ju 4 0.65 +£0.07* 91.8 £9.36 86.4 +11.86"

a:P<0.05, 155 k4t ki

2.6 wmpe A H T4

AN ARG R W, SR Y4 L #¢, pEGFP-N1 L2
A0 A TE W] S AR Ak, T pEGFP-ET 5 Y 41400 S 9 240 0 4
WL, G gt (£2) .

'I"‘ - -
e
. WEL AT 1
A D:# 4 pEGFP-E7 tmjtn; B E:4% 4 pEGFP-NI %nf,;C F: k&t fmpe; A B.C Amfaits%k; D.E.F Az £k

& 2 Transwell SLE6# % pEGFP-E7 40 . pEGFP-N1 4REaF0 k45 L MARERMEZEEA  (HE x200)
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%<2 HPVI6 E7 353k A431 HAEHAMZTN (n=3, x+s)

215 Gy S
ERi 44.83 +1.76 50.03 +3.50
pEGFP-N1 % Ju28 43.73 £1.56 50.46 +2.97
pEGFP-E7 %34 37.40 +1.70% 60.10 +2.25°

a:P <0.05,k5 k& Je 20 b4z

2.7 TGF-B &Z4n 4R

ELISA 25 7, pEGFP-ET 4 YL 2 4fl il TCF-@ (1) 53 9b 4k
B3R TR Y pEGFP-N1 # 4L 2 (P <0.01) FUREEYL2H (P <
0.01), W#*3,

%3 HPVI6 E7 iT35% A431 4f TGF-B S BETW (n=3, x+s)

215 D(490) TGF-B 71t (pg/ml)
KREEGLAH 0.91 +0. 04 48.01 +1.63
pEGFP-N1 % Je28 0.90 £0.03 47.80 +1.08
pEGFP-E7 e 4 1.50 +0.24° 67.10 +7.09°

a: P<0.01,5 kit fmbsx
3 iTig

B30 Caski 41 & A =45 DL (29 600 445 01) 1
HPVI16 J 8, FATA KRG F: 19 Caski 41 g b vl LA 21 $5
VR i HPV16 E7 BE[A il ad #4 #E 5% 5k HPV16 E7
ML A5G R IA BURL pEGFP-E7, # 4y A431 41 fifg
Ja AT T 96 B M EE T Western blot SEHG, 45
RGOSR BT 75 A431 I S 35k, bk, A
SEYGKEIN T i Fe ik HPV16 E7 7E 40 g3 58 F{2 28 Hh i
VEFH, RN Es 223k E7 1 A431 ZEfarf TGF-B [ 4 i
2 YEBE IR 2268 ) B B3R, PR E7 5 Rk T b ok
TGF-B 53 L3 A431 20 s 5E FR 22,

5T 20 - HPV fE 0% 14 5k 04 9o 110 B Jg k| e = ]
8 Nt Rz Ik AR T B R Y i 2 RS
$ER HPV16 TR 1) & A2 F Uk e v & 7 3 o 5 B4R
Mo &R HPV16 E7 4afith i 409 85 1 m] 52 i 40 i J&]
AT WA 5 A L AL AN R A e AR
WSS R o 38 HPV16 E7 v LU 1F 65 97 241 g
PEAS 3, BELLE 40 FE 3 1E R4 T R IR 4 B ks
B ok o BT LR LAY (R 28

REAEAT 52 2R B TGF-B 2 10 il 2% Kz 34 5 3= 2 1 20
JfL PR -, TGF-B 38 1 8 7 200 i ] 3 2 10 R o S IR 75
AR AR SIS 4 ) 5 0 BEL 4 R, T 4 A 45
WEAE S I, TR A M A A KT L AR HPV i
FERR I i B TGF-B {5 i R s, TGF-B 31k
WA R TR . R Am Rk E) TGF-B ANGE
i S EL A 190 00 o) 240 e 348 ) 4 W8 2

P16 31 55 40 il s G AL Y eyelinD/CDK 23k 7K
ST R 1 40 B R W, IR H R LR P16 B9 ik i
TGF-B H V., 7 G HPV YLl bz i K7
EE A SE I P16 (YRR, A 40 B A HE AT

— Y JE T, i B EL A PR B A 15 P A CDK i B 3K,
A e A > Bl HPV6 il HPVIS f5it
H AL R R TR 1 £ SO A X TGF-B1 s g P4 ) A
RN O WA MUAFAE 18 FNEY 3p A s A G 1
F%, TGF-BR 1T 77 4E T 3p, Smad2 1 Smad4 7775 T
18q, F& T Y& o 44 1) 40 i 35 45 7k A8 Ak i 2 780, %
TGF-B1 (A VE R =L Hkbt. kA i 4518 . HPV16
E7 a5 ik &, S B ER A TCF-B F5H S
WAREEIEA Y@k E LS HPVI6 E7 fEH T
TGF-B {55 i 4% o 1Y 1% L3R 45 7] B 5 2% TGF-B 11
P BB AR FIASBE K 74, DR e o B 1 AT iy 40 S 5
AL TR 22 5] i HPV16 8% 2% 14 355 {4 i Ja v
SRR SRR AN T TGF-B Ik A T K, S
THES . ARUFIEHE T HPV16 E7 HAZ R AT
LEE e N B i A0 i, & i #3k HPV16 E7 fig
% TR R JER 0 g 4 Ao 90 5 A R R B I B G,
EER A Vg S i
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