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& E: HW 5T HPVIGES X5 5 C33A A KA e, Jitk iR B R P HPVI6ES JE IR £ %
LB 5 C33A 4iiffl,RT-PCR Jz Western blot 43 jil 4% I %% Y% 4 Jifd v HPVI6E6 mRNA FEE [ 2234 /K-, 3 =X 4 B 430 ks i
HPVI6ES FLPRFE Xt C33A diiff A K58 Sl B nsg i, 8558 R % 4«3k 15 T 52 € 335 peDNA3-HPVI6E6 Jii ki
i) C33A 4 s (C33A-E6 4 A, Bf pcDNA3/HPVI6EGS/C33A 41 ) & 5 4 1) 25 4 Bt s 1) 400 it s s ( C33A-P 41l g, B
pcDNA3/C33A 4) , ¥ RIE YL C33A 4RMIAE Sy X 2 . pcDNA3/HPV16E6/C33A 20 4 g i 4 4 33 [ pcDNA3/C33A
LRI R B B (P <0.05) , 7E¥EYe T HPVI6ES e[ ) C33A 41, H: DNA & i ridl G, Fid ik G, (Gy/G, 1)
YA E 43 (39. 3% ) W AR T pcDNA3/C33A 21 (53. 7% ) FIXf HR4H (55. 4% ) (P <0.01) ; MMk T S W40 ML 19 A 43K
(38.3% ) .DNA & RSN G, BAYZ44 M AT S 4> % (G,/M:32.9% ) , ¥ 5 75 F pcDNA3/C33A 41(S:29. 4% ;G,/M:
17.0% ) Fxt B2 (S:28.0% ; G,/M:16.6% ) (P <0.01) ., peDNA3/C33A ZH F1 X} BB 2H 21 At J&) 301 1) 4% 01 40 A5 TG B 25
(P>0.05), &4 HPVIGES Alfgiid A2 5 T C33A 4UM A EWIAEE:  fe pEAn 4324, {1k C33A 40 A3ETE .
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HPV16E6 transfection improves growth and cell division of cervical carcinoma cell
line C33A
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Abstract: Objective To investigate the transfection of human papilloma virus types 16E6 gene on the
proliferation and apoptosis of cervical carcinoma cell line C33A. Methods Plasmid pcDNA3-HPV16E6 was
stably transfected into C33 A cells by liposome, and the expression of HPV16E6 mRNA and protein in the trans-
fected cells, the cells transfected with blank vector and the cells without transfection were identified by RT-PCR
and Western blot analysis. The growth, proliferation and cell cycles of the 3 kinds of C33A cells were by cell
growth curve plotting and flow cytometry analysis. Results C33A cells were transfected stably by liposome
with plasmid pcDNA3-HPV16E6 (C33A-E6 cells) and plasmid pcDNA3 ( C33A-P cells). The growth of C33A-
E6 cells was more rapid than those of C33A-P and C33A cells (P <0.05), indicating that HPVI6E6 promoted
the growth and proliferation of C33A cells. In C33A-E6 cells, the percentage of the cells at G,/G, phase
(39.3% ) were significantly lower than those of C33A-P cells (53.7% ) and C33A cells (55.4% ) (P <
0.01). But the percentage of the cells at S phase (38.3% ) and at G,/M phase (32.9% ) were distinctly
higher than those of C33A-P cells (29.4% and 17.0% ) and C33A cells (28.0% and 16.6% ) (P <0.01).
However, there was significantly difference between C33A-P cells and C33A cells (P >0.05). Conclusion
HPV16ES6 is involved in the cell cycle probably through some signal pathways, and promotes cell division and
proliferation of C33A cells.
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AFL % (human papilloma virus, HPV) £, £
BEUE S5 B R 2% U Bk, 90% L L 1Y E S
A HPVDNA, H i f5e % UL %) BOs AL J& HPV16 Al
HPV18 #1' fif HPVEG J 3 [H 2L 25 35 & s AL ) AT
FERIPE . E6 F 2 HPV SRS 6 DRk
HEHZ— , ANFEY HPVE6 25 L FAHEEHA 2 4
GERBR, B EER S 2 A4 Cys-x-x-CyS 21 Ui BF 45 45
Y, X SRS S5 4 R B6 R I BE R B R
E6 JEIR f9 7E F 7 30 3 SR JE A 3 DNAYY, i 4R
DNA 2546 J &35 M 0 26 (1, T P 40 M 19 1E 3 38 5% 12
J¥ o E6 FEEE A0 A Y- T RE AL 45 40 it sk AR 4k R AL
iR T G B R T R SRS AN C33A J2 pS3 S
P2e7E H HPV BF % /4 9 40 i Bk , 9% 18] 2% %% Hampson
=11 HPVEG \E7 S P23 5] Sopl s i 240 il 22 , &%
KIFE G E6 1) C33A A K BB TR UL E7 1Y
C33A 4iff, J5 & T 25 3 ARG e qu e . i FL & 31
TCIS SRR SN 75 551 T I8 B AT b, % Yk E6 3
PRIAY C33A 20 b T R 25 S A 0 2 I 25085 o, i e e
K7 PR 5 X6 200 B 1 8 S SRR JC BH (s, % R A
Bz p53 FH Y25 E6 R AR BE R0 6 4 i
) 448 B B 7 R s S A5 3 DR RV FH A U

ARS8 1 R Hh S 6 37 Fa iE #e35 HPVIGE6 Kt
R C33A (p53 28 A8 ) By 20095 7 Ul 40 Jf 32 (97 A
C33A-E6) K78 aR AR GE YL 1Y) C33A 20 i ( A7 FR C33A-P),
RT-PCR 5 Western blot 4 UFE#% YL 4 g o HPVI6E6 J
H BRI O , 8 I A A Kt £k X an AR
T Y HPVI6E6 JE R X C33A 4 it A K 145 I
i VRS A

1 RS

1.1 ##

L1 L bR MR, E U C33A 2 (p53 ZEIN AL A
HPVEG6 33K BAME) fiy v [ B2 22 B 22 B il B2 22 BIF 57 i e il 2=
AR HE, peDNA3 Ry 0 H i BRI Y EAK 3R 1A TR
W, ELAT 0 3 bR R G418 By BT o 3L . peDNA3 Jii ki 5
HPVI6EG6 % [ 1 ELA% 3k B ki pcDNA3-HPVI6E6 4 i 4%k 2=
2B R

1.1.2  [3s Pk Mok & Taq W B 3% [E Promega /A
H], 2 1 K F1 RNA iy 36 E GIBCOL/BRL A Hl /™ fh o W)
EIie R AR B YT Z 3BT HPVIGEG (N-17) (sc-1584)
BTN REGLAR PS3 (Pab240) (s¢99) BY—4 K SantaCruz
77 Pan HUIL FEFHL R il B AW H S A", IS
B-actin HL{AK K Upstate = i, 39 57% S350 & . PCR 7= ¥ 4fi Ak ik
F £ W 1 25 B Promega 2\ 7], Trizol™ Reagent i 7 W [ 2 [
GIBCOL/BRL /A ], Lipofectamine2000 %% 4Lk F| & H Invitro-
gen 57 o WENAHMIAR LG Annexin V-FITC/pl i3] &4 BD 2
Gl

1.1.3 PCR3|¥ 549177 %38 1 Primer Premier 3441511,
SN KEFA Y TREARA RS . HPVIOES FEF 549
1F M4 - 5'-TGACTTTGCTTTTCGGGATT-3", JZ X 4k 5'-TCAGGA-
CACAGTGGCTTTTG-3', =4k /N 210 bp; P12 B GAPDH [y 73]
. IE X %% 5'-GTCAGTGGTGGACCTGACCT-3', X X #%: 5'-
AGGGGAGATTCAGTGTGGTG-3", F=# K/ 395 bp,
1.1.4 FEEULH CO, 55548 (M B Forma, 3E ) , i 20 4H
ML (W E BD,3EH) .
1.2 7k
1.2.1  JOIpg¥s 5648 C33A 4040 58 2 1 3 W
(DMEM #5323 +10% 54 38 + 75 HE & FE 45 100 U/ml) ,7E
37 °C,100% 21 ,5% CO, 553247 T R 3% , 46 40 M 2B < 35 3006 8k
AR, A 0.3 ~0.5 ml 0.125% ~0.25% R HEILH , D
T SRS, L3 200 7 5] DA I8 B RIS B, B 5 ml B 5%
FLL R AL, PGS B3R, R, B 37 °C,5% CO,
KRR R
1.2.2 pcDNA3/HPVI6E6 .pcDNA3 Fa 2 ye (1SR A%: ) B 30
i C33A 400 PR 2= 50% ~80% il & FEI T HR%E YL,
# AW (1 ~2 wg DNA + 100 pl TCILWE W) ;B W (2 ~
25 pl Lipofectamine 2000 + 100 wl JG L7 JC WL 9 DMEM 15 5%
W) BFRIABIRAT , 28 IR 15 ~ 45 min, T 2 ml TG0 3% 35 55000k
VRANAE 2 K, A 0.8 ml JEIiL7E DMEM 1532 (RN &HiA %)
% Lipofectamine 2000-DNA JR-5¥& ' ,37 °C,5% CO, ;37 12 h,
FEYL 24 h 5 FEBRFL IR Bl e At R AL, 48 h R4 103 ~
125 FL40, PR A0 MG BE K 3] 50% Rl-A I, 0 3 & 4 TRk ) G418
BN R WP i B 4 B, A KIS F8 E £ 35 peDNA3-
HPVI6E6 BRI C33A 41l 7 b (C33A-E6 4 ) K A2 &
23 2 A TR 1 40 B 5T I ( C33A-P 4 , 43 WIAE S pcDNA3/
HPV16E6/C33A 41 1 pcDNA/C33A 41, 5] B A 55 Y iy C33A
AR X R
1.2.3  22% RT-PCR kil e 4 e HPVI6E6 mRNA 7K
Fi¢ Trizol ™70 ARAEFL SR B4 M 4 RNA, $% Promega 2
H] ) Reverse Transcription System $RAEFE 4T 00 55 5% [T, [
NEER S ,95 °C,5 min KyG S, vK L CE 5 min, WK
% 50 wl:TaKaRa LA Tag(5 wg/ml)0.5 pl, 10 x LA PCR Buffer
(Mg** plus) 5 pl, ANTP mixture 2 pl, cDNA B4R 1 wl, Primer
(Forward) 1 wl,Primer( Reverse) 1 wl, 2B 17K 39.5 ul. RH
IS TR PCR:4 °C,60 5;94 °C,10 min, 1 MEEF;
94 °C 40 5,54 °C ,40 s;72 C 45 s;30 MEIH, 7255 5 MEH G
HIA 5 mmol/L GAPDH I | Fiif5 | #iRA&Y 1 wl, 4k&Lilt 1T 25
NG, 72 C,10 min, 1 MERFL L,
1.2.4  Western blot K45 YL 40 il f HPVI6EG 7 [ 4 ik 7K -
IR T Ve ST E e ) 55 3 RS BEAT
1.2.5 ARKEhgLH % pcDNA3/HPVIGES BHM: v e 41 i
C33A-E6 25 [ Fokixt I8 C33A-P 411 fifg K R 5 4L i C33A 411 i,
PN R 2 x 10 ml ™' FPE) 24 FLEFFRAR, | ml/AL, T
37 °C,5% CO,0FE T HE 3% . AR 24 h I ALANAE 88, ARk B A
AHAEITHE 3 AL, E3 FLAH A A9 7 40, SRR 7 d, DL LB
AR, B R R BN R AR bR 2 AR R R TS R K
A0 AR A A5 R B R]
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W7l 4. peDNA3 %3t HPVI6E6 3P4 A

PP A

B SR AR C33A 4B A 4 B JR 30T ) 52 i) 837

1.3 Stz
SR SPSS 13.0 TS T2 20 #r, 2RI A A L A &
IR (475 220 H

2 HER
2.1 HPVI6E6 X FH TR RS R e o 515 75 12

FHNE BRI Ye (75 540 & HPVIGEG 3 M 1) A% ik 8k
T C33A 4l rh , #S7 MU E A HPVIGES 3K H ki Rkfa &
AR B B e A0 i FR, & GA18 ifF 17 0 6, 78 % Y pcDNA3/
HPVI6E6 F 20 {AH pcDNA3 25 [ # iR FURL Y C33A A, 2y
2 JE A A WL A et s . ki 8 4~ peDNA3/HPVI6E6
AR T e B B 35 # o7 Fa g G Y2 A &R peDNA3/
HPVI6EG6/C33 A, Hkik 4 A ri et K1 95 37 Fo i 1% e 4 it
% pcDNA3/C33A,

2.2  RT-PCR #:) 2g i, HPV16E6 mRNA %A

RT-PCR % e Hi it wo e b HPVIGEG 132387k, Sk A 1T
i) HPV16E6 #ifit X (14 1 X514, F=#) K/ 210 bp, 455 8w
8 ANk R 5 A 5EBE HPVIGES B3Rk RHME(E 1),

M 1 2 3 4 5 6 7 8 9

2 000 bp—

R
0002
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“~GAPDH 395 b%
«<HPV16E6 210 bp

M:DNA 4% (DL 2000) ;1 ;58 48; 2: pcDNA3/C33A 41,
3 -9 pcDNA3/HPVIGEG/C33A 41
E 1 RT-PCR #2081 HPVI6E6 mRNA Fik 7k

2.3 Western blot # ) % 4 4 i, HPVI6E6 & & 4 &
ik

Fi HPVI6E6 2 5 BT /4 K I s e 41 it 5= v HPVI6EG (1Y
FIBIKF (B 2) , 45 R B R 5 Y pcDNA3/HPVIOES F K () 2l fifd
AT AB El— 4200 18 x 10° {4547, T 76 7% ¢ pcDNA3 75 2
TR R Ay C33A 4, A A6 2] HPVIOEG 3Rk, i 45
SESE T RATSE MR B Yt HPVI6EG 1 BH 1 52 R 40 i 2 1F
i1y, 35 RT-PCR Kl 25 R i —3K,

1 2 3

WHHPVME() 18x10°
-

“HB_nCtil’l 43><103

1.5 B840 ;2 . pcDNA3/C33A 413 : pcDNA3/HPV16E6/C33A 41
& 2 Western blot #illl HPV16E6 & QIF«K 1%L

2.4 Fgompe A Kb &0 40

5% peDNA3/HPVI6EG/C33A FHM: 7 [ 41 Jifd . pcDNA3/
C33A 25 4 FORiE YL i C33A 4y MR HE Yt C33A 4L, 94 %%
AN MEECR 2 x 10* A4 M e b T 24 FLALA 1 ml/ AL, A3fR 24 h

THACAT M TR, AR A R AN AR T4 3 L, B 3 FLANAR -5 %K,
LRGN 7 d, LA B A AL b, 55 35 ) B A ] Ay A Al A, 2 11
AR IS, TR B K A0 A A5 384 B[] (BT 3) . peDNA3/
HPV16EG6/C33A 21 .pcDNA3/C33A 41 1 %F FE 2 f9 435 438 B ] 43
BJE 24 32 h 133 h, 25007 it A0 40 M 5 R 9 A A
BOME, 25 R R B Uk HPVIOEG JE[R ) C33A 4 g i 2E 1
JE Lt pcDNA3/C33A 41 R R 20 B Bt (P <0.05)

60

-
——pcDNA3/HPV16E6/C33A s
50 v pcDNA3/C33A T
_-"-.
é 40F P
X -
()] rl "I
30f o ﬂ,;’f
3 e o
L
20 K4 e
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t/d
a; P<0.05, k5 m 24 pcDNA3/C33A 21 1b4k
3 HPVI6E6 E[FEFE:xt C33A M4 KBS

2.5 HPVI6EG6 3k 2% 4 xf C33A 4m it B A 64 % om)
ARG HPVI6ES St C33A 4n Ak & A i s , 5%
WS MM ARG I [ 34 3 20 20 o A% 400 B SR 30 - A R . A kS
ST, A KRE R ALE E 70% ~ 80% (1 55 Yy
HPVIGEG6 e Yezs H # AARFIAEL Y i) C33A 445 3 )i, PBS It
BJ5 ,70% (1 LI 52, ML, O 2500 B b g 3 4l 4m i
P[] o) B AR A 40 B 43 %, 25 SR 3R B : pcDNA3/C33 A 41 FHl
X REZE A0t S B R 25 B i T B 22 R (P >0.05) o FEFEYL T
HPVI6E6 FE[F 1 C33A 4L, I DNA & AT G, Flf 1k 159
Gy (Go/ G 3H) 4 E 43 FR B AT peDNA3/C33A 41 Fxd R 41
(P <0.01) ;hikk+ S HI4NAL A 433 . DNA & iU G, K4y
S4HI M AU 435%, Y I  5 T peDNA3/C33A 41 FiXf it 4
(P<0.01,5 1), 7% HPVI6ES ml gl i F-flik S5 740
L JEL SO Ay R AR A A 4328 AT AIE S0 C33 A 2T Al A 38 5

F1 RAMET HPVICES £ E L4 M E HaE 2

5] Go/G, S Gy/M
Xt R 55.4 28.0 16.6
peDNA3/C33A 4] 53.7 29.4 17.0

pcDNA3/HPV16E6/C33A 4 39,30 38.3" 32.9¢

a:P<0.01, 5 s B4 4= pcDNA3/C33A 2A b 4%

3 it

B BRI IE T R R BRI OB E IR e T s
552 Ar, AR TFLURE . S e AL SR o
7 (human papilloma virus, HPV) 16 .18 .31 .45 Bl 7F &
B R R ROk T Ay ol AR
Forhfie s UL i B0 W RLE HPVI6 B, 24 e % o
50% LA b1 9], B BB A 0 W ALK A A0 2
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5 s 00 L ) S 2 e B AL T R 32 4 R R,
HPV16E6 J [H 3 i H 4w A% ) K6 & 48 45 3= 41 g v i
JEIEIN pS3 FRARICIE ), 4 2 Xk 400 M 4 1 5 8 2 A
1175 5 00 6 %) G R A 398 50 3 1 ek 2 AR, AT 52 i
B A R R BIG RIRITRCR

WG N T f# HPVI6ES JLNAE pS3 5875 HY C33A
B 5 A M A K, K HPVIOEG JE R o i e &
HPV 3k BT H. p53 Ry 28 28 8 i B S 4l &2 C33A
b, AR M4 WoR Y T HPVIGEG K 1) C33A
M A K T B L oA B Y 2 % s 1 R 0 IE2H BE I
P, 27~ HPVIOEGS Xif C33A 41 i Ak K4 5E A e g/
AW FE AN ARG I 25 50 % B AL Y T HPVIGEG
FEIRY C33A i rh, o DNA & BHT ] G, A 1k 1)
Gy (Go/ G, 1) A A 432 B S AIK T 28 AR YL 2 Fr ok
REFEfY) C33A 4 (P <0.01) ;Mikh T S BIAHMLAY & 45
£ DNA G A G, Mooy 2440 M R 4 A 3 2R W
B TSR 2% HPVIOES A UAR 5 25 i
YRR K45, 955 T AR R IR

A S5 38 o AR SN S IS AR R R T
HPVI6E6 & [ 52 M B S 40 il C33A By3GFE IS, N
TR % 4 M A5 LR 35 HPVI6EGS Xof AN [|] pS3 J [l
U (AR AT A 7Y ) B 5009 200 6 184 5 4 WL 2
T 3R, X T s HPV SO ML K& HPV $08 i 1l
B AT AR AR B A R S o (H 7R B 017
Z B ATR S AR IR F IR R B B 5 55t
T &R AR E ST 259 Hils HPVEG 788 S h
AIFEFIBL B mi R 2R 2 ANl 7 AEASIR] p53 JE A
AR , HPVES X5 #5jes 20 g 48 i A0 1k ¥ 7 S
(A RE M B AL A5 22 507 1 7 B A TR R A
TR RSN R B0 E . A5 Ry E— 2 A5 IR YT

B AN TR T 25 B 1 Aol | o ) LA B
HRE T2 A RUSE RS2 i R AIL T R AR

S E 3k
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