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# E: MEASAI KB R E 11 A (Human papillomavirus type 11, HPV11) % 8 FF 5% i A4 4E (Open reading frame, ORF)#
B 4069 o As Fh 2t L oh g8t AT F 3G, AME HPVI AR MR Ex Kk, SR METLRA pQE-Trisystem-
EGFP/HPV11(pE/H). pQE-Trisystem-EGFP/1.1copyHPV11(pE/1.1H), ¥ pE/1.1H. pE/H. H K HPV11 K E 405 7] 4% %
JRARA S T T i ba e (Keratinocyte, KC)FF #4740 M, ERAE ERAMET Be9F 7], 464 /5 4 pE/1.1H 48, pE/H 4.
HPVI1 42 #m % HPV11E6 AR ¢ &L, 4£ pE/1.1H 48, pE/H 42 #2335 %, HPVI11 42, pE/H 42, pE/1.1H 44 &
8 4m 03 78 oh dk, SRBA LRI AR pE/1.1H 2044 35 (P<0.01), {255t B 4040039 £ F4R 2 % (P<0.01). % E A T % ORF &
HPVI11 A B4 (1.1copyHPVINR A MET ki £, L EE&FAA HPVI REERA, HARIKEE HPV R mIERET
KM A AT RIS, AR —FMEHPVII AR REE T A,
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Transfecting Keratinocyte and Enhancing Cell Proliferation
by Integrated HPV11 DNA

Yi Zhang, Fenglin Lii, and Caiyu Chen

Institute of Surgery and Daping Hospital, The Third Military Medical University, Chongging 400042, China

Abstract: We constructed the plasmid containing the integrated open reading frame (ORF) HPV 11 genome, and identified its function,
to lay foundation for production of transgenic animal models of HPV11. Recombinant plasmid pQE-Trisystem- EGFP/HPV11 (pE/H)
and pQE-Trisystem-EGFP/1.1 copy HPV11 (pE/1.1H) were constructed. Then, the human keratinocyte (KC) was transfected by pE/1.1H,
pE/H and closed circular HPV11 and detected. The recombinant plasmid was successfully constructed. The expression of HPV11E6 gene
was detected in the experimental group. Fluorescence was observed in the pE/1.1H and pE/H group. The HPV11, pE/H, and pE/1.1
enhanced the KC proliferation, with remarkable differences (P<0.01) from the control group. Amongst the three experimental groups,
pE/1.1H was found to be the weakest. The plasmid containing the integrated ORF of HPV11 (1.1 copy HPVI11) genome was
successfully constructed. The pE/1.1H had the same phenotype of wild-type HPV11 genome. It provided experimental material and
methodological guidance for studying the low-risk HPV, as well as for the production of HPV11 transgenic mice.
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NFLERREEE 11 BIHPVID) 2R BB PERY T 5
Sl N T o S AN B w0 N ST A
Xt HPVIL Mg thizdiZ sl EM" . |+ HPVII
BT HPV FWh iR fE R 5, SR K — Bt i) 2
e, XHEfER HPVIL BB HGE B e R HPV ok
ULE/DR 2, J— T, SRl HPV 5T o] LU
XFHETE A EOR )L H E6. E7 RilbfT, #4E
X R 22 5 o XHE G HPV BIE0R 3 N 1 T 1%
TAAERR, HALER HPV BHF 58 A X Rt %,
HERZE . LB IR T HPV11 AL H 45 M R IE
4l (Keratinocyte, KC)MAHEAEM, X} HPVI1 £
R MLER (B 5E A R o IF FARYE HPV I 3
DR 2H 4 26 3R 5 0, 7E OB B Ry . SE e T ik
BEMGHE (Open Reading Frame, ORF)f) HPV 11 & [H 41
A Ry HPV 11 55 5L 18 sl s BRAS R (g 44 24T T At

EEEErE

1.1 FE#R5IRT

& HPV 11 25 K4 19 5k pBR322/HPV 11 H &
FE R RE T 5% 70 (DKFZ)E.-M. de Villiers ##7 2/
J& KL pQE-Trisystem (QIAGEN) H 7 il 3% Johns
Hopkins K27 Az P B 22 23 A A PNIL NS L o 6 2
50 = ZE R K2 R PP Be J IR BRI . ORL/ N R
rhoE 350 £ (Omega); DNA BRI a1 57) 4 (4
Fi); BREIYEAY)EE BamH 1. BglIl; T4 DNA %4
iR & . RBER i & BAP(TaKaRa); fAg/iiik
YR A & Lipfectamine Kit(GIBCO); RNA #2 Bz,
#| Tripure(Roche); ¥ %% 5% i & . Olig (dT)18.
rRNasin(40 u/uL) . M-MLV(200 u/pL) ¥ K % [
Promega / F) ;7 fh; PCR 5141 g FE A F A %
JK¢ )5 D(Roche); 735 i (SIGMA); 5 #EJIG 4 I 1
GRS M) 198 5 28 (B T A=Akl 2547 FR A W], Alfk
AR RN (P R WEE 2T ); AR 11 (Sigma); 43
E i (Sigma); —H IE A (Merck); &R 4l A= K [H
F(Sigma),
1.2  pQE-Trisystem/HPV11(p/H)#4aiE

HPV 11 % H:7E pBR322 F GV &> BamH 1,
BamH I A1 Bgl II b M /> [6] B W, {7 T 51 ki
pQE-Trisystem |, H5K HPVI1 Mk, pBR322
th 5 3| Tk, pQE-Trisystem |, (OF] BamH I fi 1)
pBR322/HPV11 J5 Y HPVI1 H B, @BamH I FlI
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Bgl 11 XY pQE-Trisystem, [BI A& A Wr . @)X [F]
WO WA T 2 BERR AL I R H & . @O¥ LBk 1k
ML A0 HPV L [NS™ 838 32 5 B AL K A FF 1
DHS5 o7 245 187, I 77 45 7 FHPE s 8 o ) S 1 Joi b i
%K p/H,

1.3 pE/H HIHEE 1)

519 (5'-3"): TCCCCCGGGGGACGTGGTT
TT;

N5 91(5-3"): AGGCCCGGGTCAACCCTATC
TCGG,

RN A BEUIA i TGN 1.1 kb OM
Jki pIRES2-EGFP Wy 34 i &% EGFP-POLYA J¥51)
W B, [RIEAE Fr Be il m b Sma I Y1 &, PCR
Z%0H 95°C 5 min; 95°C 30's, 70°C 90's, 72°C 30 s 4k
30 MEFS . @] Sma 1 435l fg Y] Bk p/H #l PCR 7™
Yy, EEYI =Y. @ T4 DNA &2 HEHE £ ik
F B Ak DHS oSz A5 A, I 468 7 PR sl . 44
AR pE/H.

1.4 pE/L1H HIHEE 1)

g ¥ 5-TAACGCAGTCAGGCACCG-3';
TS 9: 5'-CGGGATCCATAAGAAGGAAATAT-3',

R MY IR E R 1.1kb OM
Jki pBR322/HPVI11 s iy HPV11 H1iy 7073-
7931 BRI (M4 T 0.1copy 19 HPV11 HEF ), [A]
B BamH 1 VI 5 . PCR 250k 95°C 5 min;
95°C 30's, 58°C 90's, 72°C 30 s 3L 30 MEH . ¥ 14 H
Kl B BOR: W 4 #dAR 7 51-7073-7931- BamH I(fi
FK V-H859), #1177 bp.@ H BamH 143 Jl| i ] PCR
FER A ECRL pE/H S RISCK R B @ T4 DNA 4%
it 3% 2 WA W75 Ak DHS U2 518 . @BamH 1
L) . I BRSO . TORIA B R4 5E LT )
fir4°~ pE/1.1H,

15 AR

YL DNA 1HEss . O ok i 3R BOL 7 &
X JfkL pE/1.1H, pE/H. pQE-Trisystem, pBR322/
HPV11 #47 s 32 H . @ BamH I % ik pBR322/
HPV 11 i), Bk A B HPV 11 J5 ] T4 i 3 el 1%
BeIRIR . KC /B R 7R 2 B 7 ik,

B G5 Yy KC(AS L0 % 3 M 1) . #i R
ey DNA 3243 5 A4, 4390 pE/1.1H 4. pE/H
YA HPVL SERZL R HPVIL 4, 5 e i




#k—%: HPV11 524 ORF DNA IFE 3 KC I G230k 4115

1369

BamH 1
Am
cmy P
Amp Bl 1l
[ PIRES2-EGFP 4 & pBREZZ{HPVII
BamH | 12 kb
EGFP BamH 1
PolyA
HPVII
BamH |
Sma | Hpvll \
l_(ii—p IJ(_'R
polyA
Sma l
L
Sequence of the vector
(247 bp)
BamH 1
[ pE/H HPVII
. | : (7072-7931/1-7073)
Smal <
EGFP-POLYA 7073-7931
Sma |
BamH | BamH 1

pE/ILTH
EGFP-POLY A~ 15.7 kb

HPVII(7931-7073)

HPVII(7072-7931/1-7073)

1 HIEEHERK pE/H F1 pE/LIH
Fig. 1 Construction of recombinant plasmid pE/H and pE/1.1H

FLERARAY pQE-Trisystem 4H; XfHEZH M IEH KC., @
OB R ECHA I A 2 pg BORLEE T 100 pL JC I
R 9% 5L, % B: 10 pL Lipofectamine ¥ F 100 puL G
MIER R, @QIRAHIR AB, EHAE 30 min; G
Jin 0.8 mL KC K5 5%3, % Fiki-Lipofectamine & 54
HHEIA R, BT 37°C WA R 5 h(HE A
B 30 min BERIE IR E L ALYy, @hn KC K537
ke, OFYLEEE 24 h WS 1 AR AR KIS,
HETHOLRME T W, THOLEARILmIEH
g .
1.6 At HPV11 EE A FK TR
EEYLIS 120 h $RERA0AE AL RNA, X HPVI1E6 3
AT RT-PCR i, [R]EH % 9 2 B

HPVI1E6 §" 5|91 (5'-3"):
W Bl ¥ ATGCCTCCACGTCTGCAACAT

CTAT;
T W sl ¥ : AGCAACGACCCTTCCACTGGT

TATTT;

PHaRE K N 399 bp.

N2 5| ¥ (GAPDH) (5'-3"):

B4 CCATGGAGAAGGCTGGGG;

TiE51%: CAAAGTTGTCATGGATGACC;

P HEE K B R 195 bp.

K H Trizol $2HX F iR 5 ZH 4005 RNA, HL K
WMo B2 pg B RNA 30 i Sl 55 Ud B iE A 730 5 S
FLE, BUSHE =) 5 uL 64T PCR [V, SOV AK 5
50 uL. RT-PCR " # 25{4: 95°C 5 min, 1 cycle; 94°C
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60 s, 54°C 60 s, 72°C 75 s, 35 cycles, 72°C 10 min, 1
cycle, K PCR 7= HykA 7R UK Al
1.7 KA IO (WST-1) 5% 4& 5 40 B 1 55 gt
j] [4,5]

TEFEAT 1 5% Qe A I R 52 90 41 5 0) RE 20 240 i
2 1 x 10YFLEERN T 12 FLES R b, AR 3 R AL,
A (S R MALAE Iy He i 1 25 (AT BE . 42 Fh S
B4, %4 7. 8. 9. 10 K, 1E4R4 3 P47
FLINIMA CCK-8 ik# 30 uL/ AL, EAEMAE NG T
2 h 5 ZED B K 485 nm/535 nm A0 5E O OD
H. HEELR 3K,
1.8 HitEHDH

FHE AT SPSS #4743 HT . Fii R AL « brifE 2
(X +s)F/n, FAHBIERHASRREZE T 200
(one-way ANOVA), P<0.05 75 B3, P<0.01 hZ5%
ETEN

2 &R

2.1 pE/L.1H BIHEER S

M JF KL pBR322/HPVIL H P M4 1 V-H859,
V-H859 FEK Y 1.1 kb, 2y I -5 FUM AR AT
(¥l 2.a). N7E 7073 % {47 BamH I B§YIA i, BT LA
F BamH 1 f§¥] V-H85 JE KK 274 bp (193 AAES 43
FEAIYIF, 1520 K 274 bp. 867 bp M55 .
HL UK 25 R 5 BB AEAF (18] 2.b)

M1 23 4 M

bp bp
2000 po
1000
il 1141bp 75
5 500
250
100 250

100

F BamH 1 XJ 54 ffokr pE/11H JEA 7D % 5E 5
HER N 14.8 kb (H:H pQE-Trisystem 5.8 kb,
EGFP 1.1 kb, HPV11 7.9 kb)#l 858 bp(7073~7931)2
. HLUKES IR S BUNARTT (| 2.0).

22 RT-PCR MM BMEFEERRKFERIED
LS

PRI . X B4R S RNA FLIK KIS
53 288, 18S. 58 =ML (A 3a).

RT-PCR J5 HLYK S5 7] L4 195 bp 142 GAPDH
RS, pE/1ILIH 4, pE/H 415 HPVI11 4k n]
UL 399 bp 1 E6 4551 2541 (& 3b).

23 RAKWMNERIFR

St pE/1IH 05 pE/H ZH A 40 M 34 798 6 R,
G5 BHE(E 4), Hog gl R I 158k .

24 YA

P HPVI11 FFE 4% pE/1.1H; pE/H, HPVI1 4
55T B L 5 4t L 5 e ) 4 s WA (BT 5)

2.5 WST-131§

XoF 240 LW O B e T A AT R A R R, SR A Y
TR IR, 25 0% B #(P<0.01); pE/H 41 . HPVI11
T pE/LIH 4, 2554 B 3 (P<0.01),

26 HAEfEK

YL AR S5 SR pE/LIH 2H 3% 8 48, pE/H 41
f& 11 1%; HPVI11 41 13 fR; pQE-Trisystem 41 1% 2
& XFER414E 2 1%

bp |

1141 by 15695
867 by 148377

274bp 858

2 A
Fig. 2 Plasmid construction
(a) Amplification of “part of vector sequence-7073-7931-BamH | by PCR; M: marker DL2000; 1~4: part of vector sequence-7073-7931-BamH [ ;
(b) Enzyme digest the“part vecter sequence -7073-7931-BamH [ ; M: markerDL2000; 1: part of vector sequence -7073-7931-BamH | after
restriction enzyme digestion; 2:“part of vector sequence-7073-7931-BamH 1”;
(c) Identification of pE/1.1H by enzyme digestion; M1: marker D15000+2000; M2: marker D2000; 1: pE/1.1H; 2: identify the pE/1.1H by restriction
enzyme digestion
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Ik —% HPV11 523 ORF DNA I Y KC FHAR 3 4 i Ha 5y 1371

12 3 4 5 M

28S rRNA bp
185 rRNA — 2000
55 rRNA
— 1000
— 750
bp — 500
399 —
i 250
195 — {

100
cai *--usif

3 RT-PCR HjkE
Fig.3 RT-PCR
(a): total RNA; 1: control group; 2: pQE-Trisystem; 3: HPV11; 4: pE/H; 5: pE/1.1H; (b): RT-PCR;
M: marker DL2000; 1: control group; 2: pQE-Trisystem; 3: HPV11; 4: pE/H; 5: pE/1.1H

3 Wik

4 pE/L.1H 45 pE/H ARk
Fig. 4 Fluorescence detection in the pE/1.1H group and
pE/H group
(a): pE/L.1H group(x100); (b): pE/H group(x100)

—a pQE-Trisystem

_3sy

= 30

i;e 25 f —e HPVII
£ 207 —= pEH
= -

= 15t PE/I.1H
{=H

o

{=H

5

O

—a- Control group

5t e ——

1 2 3 4 5 67
Culture time (d)

8§ 9 10

5 #3RE KCHEKMHEZ

Fig. 5 Cell growth curve after transfection

F1 AREEFEETHHBRALEE (X £5,n=3)
Table 1 The absorbance of different group at different time
(X £s, n=3)

Time
1 day 2 day 3 day 4 day
Gruop

pE/LLIH 0.674+0.06™ 1.123 + 1.123™ 1.294 + 0.14™ 1355+ 0.11™

pE/H 1.551+£0.13* 0864 +0.06" 1476+0.12" 1.672+0.11°
HPVI1 1.588+0.14" 0882+0.09" 1471+0.13" 1.651+0.11°
Control 0494 +£0.07  0306+0.09  0347+0.05 0423 +0.05

*P<0.01 vs control; *P<0.01 vs HPV11 group; °P<0.01 vs pE/H group

A S0 7 240 6 2 G 1 R R 22 B0TORE A G () 45
YEARTRLBA T GA18 SRl Ve FHPE AN AL . 380 5 Y 4% e
BYER G418 it iy H R BE R R 5 3 1 6
RN A BHE A AL . AR 30 i B AL A e % neo iPESE
DI R B ORI, RZS G418 i e 1t 52 56 2 400 i 184
B, JF HAERSE 10 d J5 RT-PCR #:i %& 2L A0
G418 MISCIRZH AN HPV SHEE ., alfEE N
HPVI1 & il R B A A G 3 5L W 4Ll o7,
G418 K4 i F5 35 73 A & neo = [H (9 HPV 11 BH 1 40 it .
FF FLATREJE K HPV LT A] it A= K RE 1 8055 19 KC
HHE, A5 S 50 2H A A A K 3 BE RE 7 i o X B 2
AR, [H I HPV 1 AR B o] i HL 4 i 1 16 7K B 1 20
JiL /) D1 R o

£ KC 405 & HPV11 I Bl e o, )5t
PEOTRE 520 B E7 JERNA G, B7 il Rbl,
p107 . .cyclin A/CDK2 (%45 & 228 40 it 1F % 4 T2 J5 3,
HEfE .. RERALE A FM A B ARR S, el
RE/RE HPVIL ZEHF4H pE/1.1H; pE/H, HPV1I
ZHAEI AL HE KC B (P<0.01), %) B il 7t )
AR A A B AT HPV I R R,

T8 2 S 2 8] Fe g & B pE/H 5 HPVIL {240 i
WHERE S T pE/1.1TH(P<0.01), ZrH7 i iz 4 R
JE R AT R URR JFHIHPAETE 4 4> E2 B HS0E AL,
I3 35-46., 50-61, 7592-7603 5 7890-7901 fii fH,
B2 Al 52 25 530 PR U0 20K 2.3 1E 1eopy
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HPV 11 F5 5 I EE Y 0.1Copy 9 HPV 11 % 58751
(7073-793 )4 L1 F#41, Fil URR P41, it
E2 4B E FEH M T 44>, B URR 9K 2354
PSS & B2, (RIL 3w B HE AT A& HPVL
FE, AL S AE B2, 1855 E2 AR{EsE 5% . & il
TIfe(B 6. 7)o A LTS EHIESE, B4R LI B
Fl URR JELRJT & HPVI G Y7F FEBL.

AHEGE R F R HPV 1 3L /N RO BRASE AL T
T—E A . FIE HPV L 33 500 356 IR S B9 25 1)
EEOLDRURG PRI, G H B L e R A B A A
A G iRy, ARSI ER 1.1 #00W
HPV11 JENZHBEA-IE T ORF A58, AR 79T
RIFH

URR 179311 01 g

HPVI1I

7931 bp

5684

6 HPVI11 FAUILRBHE
Fig. 6 Open reading frame of HPV11

The 0.1 copy HPVII

—

URR Ll URR

vecter 7072 7931/1 f 7073 7277
coftrol the transcription

. //ﬂﬁd the replicate initiation
E2 protein E2 protein

7931 vecter

7 URRZ& E2 EATEE
Fig. 7 URR bind with protein E2
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