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)il X = mEAEL HPVIS
HPV45 E6 EERT o4

LEF, £ B, HEA, KEW, £5k, £ X,
%#ﬂﬁl ) %7]‘('¥‘l ’ fﬁ: %2’ }L ?&l
(1. FHRKFEGREZEEHWI PG, KF 130023; 2. W) HMEER, BHE 610041)

BRE RARSESERNEARXPY)I#X 2003 ~2004 KSR 60 FIE S B H KBALN DNA #17 ARk
M (HPV) E6 EY 1, K18 HPVIS 145 B E6 3. F3IaHr kM, 18 B=4| E6 BERFRHHPL
RICRAE; 45 BB H E6 R R AR, —PIAPMLMERE, H—HRENEWERE, HPRLTRE
HEAE(L, 30T E6 PR ERX. HPV4S &I E6 FHH 134 fif c—t, 157 i c—t, 259 fif g—t §1341 fiit—c
B SRR RAGE. 550, B HPVIS f 45 RIRA KR Z BIFEMEELL, EFZBIRE/NE R LE
A7 HPVI8 Fl HPVAS Z (B2 5/ 4.05% , BEE HFEIR R B R E/NMRE , KGR HF HPVIS

1 HPV4S v BB R I TIEB AW A
X HPV-18; HPV45; E6 2275 ; HFM
hES%S R373; RI81.2 TRERIREE A XHERS  0251-0790(2006)02-0263-05

Foedh FRIFLORRE (HPY) WRRESI A EFRN T EREY, BMEZ2RA T 40 NKH

i) HPV AT DURRS A R . RIBHBUBHN AR, HPV T4 v B REAKAER. AANBREA
16, 18, 31, 33, 35, 39, 45, 51, 52, 56 158 %L~ KX FER TR HPV BEH N B4 i
5. HPV BE4H X 54 8 000 bp ZEARIFFRIEE DNA, i BEHIEEKX (E X) . BEIEFKX (L X)
KAZEX (LCR)HM. EXEH 6 MFHHEEHE(ORF) , K B HA%ISE DK E6 F1 E7 R 7E 4%
THREEEEM EFSBRREESAR HPVRER, REEEASESRBERAHK D, E6 f1E7 XEH
HREFEGZD T, E6 HOS5MEMHER™Y p53 ERSSERESY, ME p53 HEXTHH
AR ARG IEE, ERARRERRKELS . STERE HPV %% E6 RERTHNIIRERE
B, BEMSHRESHEREELSBIFAMTEFET, HRFXRBRINE FTRERELRVIZ.
HPV16 % E6 ZHH 83 MR EAMRBEL NAER (WERE T350C) MR HRER B AL ETBAR
B LT K TR AR, ZREF AR SHSARTHBEMLY. E6 BREERERT S p53 EH
GEOSTIREEREN | E6 BRI N M2 ~12 K78 ~82, 111 ~115, 118 ~ 132 Z XK p53 &4 KR, X
i BREREMETRESIE E6 BAS p53 BEANSEAEANSE!". AAEARERX ES EAR
B ITRRERER A, E6 FE 86 ~95, 96 ~100, 111 ~120, 136 ~ 140, 141 ~ 146 & 146 ~ 150
2 X 30 E6 BREREEX IR, Matlashhewski 2 £ B E. coli 23519 HPV18 E6 [ N #4523
MEREWRA E6 EHRBEENE, XA SN RTA S RREAEEENRE. KHLOE, HPV A
REEERAPARUESE. 21 LR, RKEFY HPY Hilk G K TR, URFAS FEYFITEE
B hRIA K HPVI6, 18 BUAE H A BUR (VLP) Iy S 3 W HLE ™ £ 51 HPV SIFHE N BB R
REUR ER BN TR B BT RIAR AL T R ARE, (F HPV R BTN A 7 Rt E. s
HPV BRI 5 R H R HEMFRAENR, 15502 E6, E7 #1 L1 RENREZERITHRFFIR, stk
HPV WERR MR RREERITHBAAREESRE Y. A THREN) HBXEHE S E AL+ HPV E6 A

Wi H 31 . 2005-03-09.

BRRAMEM: L 401965 F4), B, B4, 88, AW, NBEYRESH TEYETNR. E-mail: weikong@ mail. jlu.
edu.cn; B BE(1953 fEiAE), B, 1, #8, FRRA, ANEAESH TAEYWFHR. E-mail: zha530909@ sina. com
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PR g A A, A5O3k B )1 B BB 4L E6 BHATIFFIAT, LURAZE B K AL @Y HPV 1)
LR R R, X—P5E AR E HPV BB RIET R KBTI BEE 1 2eAk.

1 RIS

1.1 R, FRZAF KM DNA HE

SYH A LA 2 BUK N & (DNeasy Tissue Kit, QIAGEN 24 7)), H{RE TAQ B K 4K K5
( Platinum Taq DNA Polymerase, dNTP, Invitrogen /A %)), 43F & Marker( DL2000, TAKARA /A H]).

EHBALHFA K B 2003 4F 10 H F 2004 4£ 5 A [B100)1148 Fl EE B UG H 2 W E S B E .
B HRZFRYIBRGSLEMRET —40 THKHE .

#2148 45 ) DNeasy Tissue Kit $2 B3t F4H DNA. $REUA) DNA R4 % B-Globin BREH 5191 ( LU
5'-GAAGAGCCAAGGACAGGTAC; T 5'-CAACTTCATCCACGTTCACC)PCR ¥ I {F H R &.
1.2 5|#¥i&it

Z|#4R4E Genbank 241ty HPV-18( AY262282) fil 45(X74479) & H A 5| A DIBEREY 1%t E6
RELFF, XREFRAREMERENER, HALREATR, £ Sangon EYTERAF G

HPV18 & E6 A L5514 5’ -GCGCGCTTTGAGGATCCAACACGG; HPV18 A E6 XN T #5519 :
5'-TACTTGTGTTTCTCTGCGTCG; HPV45 %I E6 R H L IF 5| #¥: 5'-GGCGCGCTTTGACGATCCAAAG;
HPV45 %I E6 N L5148 5'-TTGTGTTTCCCTACGTCTGC.
1.3 PCR §#MZREFETIRE

50 uL RRIAR, @& 1 pL B4Rk DNA, R &AH 94 C, Hi#h 3 min 53 APEIF, 94 € 60 s, 58
T 60s, 72 C60s, H4EH 30 K, BT 72 CHEfH 15 min. L3 pL PCR R =9, ZEBSBCH
1. 5% MBERRMREERC LIk, EB ReE K.

%t PCR =4 AT XA M, LIRB AT RAFIIER. kB RTH MRS PCR EHYMIIFFK
FiFF LAHER: PCR R P RS AC i F=2E IR 2. WP TYEh E¥# Sangon Y TR A A M.
1.4 HPV 5% E6 ZER RS 17

F MEGA3 #4443 #7 Ff 3548 2825 k-5 HPV18 BN HPV45 RIBFA- bR RCR.

2 ZR5itie

HPV18 Xl HPV45 B G EfER HPV, REIABEFTRMBEEZ —, 18 AAEFSHXE{UKRT 16 B
B EEHFT HPV B, RBEAFERETFHOEERE!Y. HPV45 &5 HPVI8 XA R B4 1R 58
(E1), BEARGHIERML(E ] %2). RIINETUBHRARBUERE A/ PCR ki 18
KU 45 B HPV, X3 E6 HEN I S AERFEIHT IO, RRBRER.

HPV45
L souses
L

SC45-1

r SC18-2

L HPV18

1 1 1 i J
0. 08 0. 06 0. 04 0. 02 0. 00
Evolutionary distance

Fig.1 Phylogenetic tree of the variants and the prototype in HPV18 and 45 E6 gene
Table 1 Percentage nucleotides similarity of HPV18 E6 OFR with other HPV types
HPV type HPV18 HPV45 HPV39 HPV59 HPV26 HPV35 HPV16 HPV53 HPV31 HPV66 HPVS51 HPV56 HPV73 HPVS8 HPV33 HPV34 HPV52

First ATG 105 102 107 55 97 110 83 102 108 102 97 102 102 110 109 102 102
Bases 477 477 477 483 453 450 477 465 450 468 456 468 447 450 450 447 447
Nucleotides

L 100.0 83.4 72.1 69.2 63.1 62.1 61.0 58.8 58.0 57.8 57.6 57.3 57.3 57.1 56.4 56.7 54.1
similarity (% )
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Table 2 Homologous distance of nucleotides for high risk HPV types E6 gene *

Virus
HPV18
HPV45
HPV56
HPV66
HPV34
HPV73
HPV39
HPV68
HPV59
HPV16
HPV3S
HPV31
HPV33
HPV58
HPV52
HPV51

HPV18 HPV45 HPV56 HPV66 HPV34 HPV73 HPV39 HPV68 HPV59 HPVi6 HPV35 HPV31 HPV33 HPV58 HPV52 HPVS51

0.178
0.625 0.622
0.653 0.660 0.160

0.547 0.550 0.539 0.566
0.529 0.523 0.479 0.510
0.338 0.388 0.567 0.668
0.385 0.389 0.563 0.592
0.399 0.433 0.637 0.650
0.521 0.497 0.537 0.591
0.486 0.494 0.521 0.553
0.542 0.583 0.495 0.526
0.597 0.612 0.516 0.566
0.588 0.608 0.535 0.598
0.629 0.665 0.539 0.546
0.595 0.604 0.491 0.555

0. 160

0.513 0.497

0.540 0.530 0.140
0.601 0.527 0.431 0.444

0.457 0.445 0.492 0.552 0.583
0.450 0.411 0.489 0.534 0.472
0.529 0.494 0.485 0.521 0.500
0.483 0.476 0.559 0.567 0.625
0.499 0.492 0.567 0.575 0.588
0.545 0.515 0.669 0.672 0.595
0.525 0.460 0.633 0.61

3 0.600

0.288

0.396 0.329
0.372 0.431

0.392 0.41

9

0.442 0. 449
0.473 0.517

0. 449
0.437 0.172

0.442 0.361 0.308
0.507 0.445 0.472 0.514

* Homogonous distance was constructed by transforming the sequence data into a distance matrix via the Kimura’s two parameter model using
MEGA3 program.

2.1 ZRMFIREMSH

DAL S 4H 4R DNA AR, 4518 HPV18 & E6 #1 HPV45 XY E6 5| #1179 1. MEE PCR =¥
Bk, AT —2&ALTF 470 bp ML, & HPV E6
EEMHEEY(E2) . @t PCRZEREE, f£60
FIRESL P 2K48 18 R E6 2 7 #(SC18-1 ~ SC18-7)
145 % E6 R 2 ] (SC45-1, SC45-2). £t
¥, 5 Genbank # fit ) 15 # 4 ¥ 5] HPV-18
(AY262282) #1 HPV45( X74479) 47 Xt £ B« 18
B 4 f(SC18-1, 3, 5, 6) HEFAR, 55 3 i
(SC18-2, 4, 7) &4 2 b AHEMEREE, 45K
HPV SPHESE 485 it AR c, 549 (i c BH a,
Pikk e M E L RAE (F3). R LE I
Wi, BRXWEAaMERTREHASHBE AT
. 45 RIS SC45-2 E6 B 2 WE R, F482 it AR c, 497 fif a T Hy g, HALE HE XK
A5, BES, SC45-1 E6 B4 6 ABAIERAS, BP 134 i c K, 157 L ARt 259 fig K t, 341 it

470 bp

Fig. 2 Electrophoretic analysis of PCR product of
HPV18 and 45 E6 gene
1. PCR amplified HPV1i8 E6 gene; 2. PCR amplified HPV45
E6 gene; 3. DNA marker DL2000; 4. negative control.

Table 3 Variants in HPV 18 and 45 E6 gene

HPV-18 HPV45
Base of point mutations 4 5 Base of point mutations 1 1 1 1 2 3 4 4
8 4 2 3 5 5 5 4 8 9
5 9 4 4 0 7 9 1 2 7
HPV-18° T C HPV45° A C T C G T T A
SC18-1 - - SC45 -1 - T - T T C C G
SC18-2 C A SC45 -2 - - - - - - C G
SCi8-3 - - HPV -45(Y13218)° C - C - T - C -
SC184 . -
SC18-5 - -
SC18-6 - -
SC18-7 C A
HPV-18(U89349)* C A

a. HPV-18 and HPV 45 are the prototype sequence; b. HPV18( UU89349) and HPV45(Y13218) are the variant reference sequence of Gen-

bank; “ * ” position at which amino acid changed.
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TR, 4820t A K c, 497 i a Ry g HEREBMKFEL, 15T NHRTHFAEARTHARREAR
(TI9L), 259 {7 fYZRAE B 2 Bt B BRAE Fy 2K PN EBR (C53F) (R 3). 482 {1 259 MM A R E IRk
U, B4 4 AbRASE 134 i ¢ AR t, 157 7 ¢ 35K t(TI9) , 259 {3 g A5 H t( C53F) 1 341 {if t A K
c, XERAT MR WA,
2.2 FEEXRHW

HPV45 %5 HPV18 B RS HILEE R R, MERHYEMFEEME(F2). % HPVIS F1 HPV4S
RAMRZ X X ZBL(E 3), HPV18 % 485 i (E6 FEH AL 381 (i) RS HPV4S5 & 482 {if
(E6 EH P58 381 (ifiE) WRAZIEFHL, XWS7AEMN E6 RFERBFHE FHREAESE 381 i, &
HPV18 #1 HPV45 B [E IR KR b Rl 228, ] HPV18 % 549 (E6 ZLH Y5 445 iR ) (L 94k
HPV45 %) 259 {7 (E6 ZEEH P 158 (i BiE:) | 497 f1(E6 ZEH 5 396 7 miE: ) B 73S L 1446 1 P5 BY R IR
X 38 P ) %o} 7 B A

158

HPV4S TTAAAGATTTATGTATAGTGTATAGAGACTGTATAGCATATGCTGCATGCCATAAATGTATAGACT
755 Qi u b B i appufeupuuip i uipuppuupuupupu i ufuipu st puiu it
SCI18-2 ------------ T-G-G------------ A----- C-GC- - - oo - oo T-
HPV18 ------------ T-G-G--omoommo o A----- o T-
HPV4s TTTATTCCAGAATTAGAGAATTAAGATATTATTCAAACTCTGTATATGGAGAGACACTGGAAAAAA

4 _________________________________________________________________
SC18-2 ------- | TR pupE C- 'r ------ G------- G-------- C---T-------- c
HPV1§ ------- Tommmm oo C-T------ G------- G- - C---T-------- c
HPV4S TAACTAATACAGAGTTGTATAATTTGTTAATAAGGTGCCTGCGGTGCCAGAAACCATTGAACCCAG

X5 e e e
SC18-2 ------- C--T-G---A--C----- A m e G----- T----
HPVI8 ------- C--T-G---A--C----- A s s oo meioiioo G----- T----

381 396
HPV45 CAGAAAAACGTAGACACCTTAAGGACAAACGAAGATTTCACAGCATAGCTGGACAGTACCGAGGGC
SCI18-2 ---------T-----=------T--A------C- ——-C—-——A---- —----G--C--T--A--C-
HPVI8 ---------T------nooee-TovA-n----Conn-TececAoooo—--G--C--T- c
445

HPV45  AGTGTAATACATGTTGTGACCAGGCACGGCAAGAAAGACTTOGCAGACGTAGGGAAACACAAGTATAG
SC18-2 ----CC--T-A--C--CA---GA-----A--G- CAllllclAac.illellaliiiiiiiiiiiic A
HPVI8 ----CC--T-A--C--CA---GA-----A--G---C---~C-AAC- - - ~C ~A-~ =~ -= o <o - A

Fig.3 Nucleotide sequence alignment of the HPV18 and HPV45 prototype sequence and
SC18-2, SC45-1 detection sequence respectively
The base position number on the alignment is numbered from the first ATG in E6 gene.

TEBFA R HPV18 . HPVIS 2245k SC18-2 . HPV45 848 kk SC45-1 FIEFA: B HPV4S E6 #H K FFH
432 bp( ZHF| YN E) B E6 JFFH, BFA K HPV18 5 HPV4S [B]F 74 P REAZH], MR #k SC18-
2 58CA5-1 Z[E]F 73 4K, 5SC45-2 Z[A1F 71 bR, B 18 BIZRALHRF 45 BIRA PR (8] A5/
5 HLEF A B HPVIS il HPV4S 2 [ 2 R/ 4.05% . Ong 26U FEXT MAEM RG89 1 4] 45 B 1 4
HPV18 I & BFA- % 18 145 # LCR X P4 185 bp KEM LLXT R A B, RAKZ RIZE R LLEFAE R/ 31% ,
TSI R B /) 45 RIRAEPRIB O] BB 18 B 5 45 B [a) A+ (a] 4. 10 )] 3 X & BL A9 X LB
HPV18 #1 HPV45 Z B2 7 BAR LLEFAE RN, BEIE K FIEMNIPIHRZEMER, BRIEN LM
RAHRE L HPV4S [6] HPV18 fyH[a] &), HPV18 F1 HPV45 Al REE IR TIEM.
2.3 BEREINGW

&% HPV E6 FEMFFI X /8 HPV4S B 19 i R EMN T E6 EARTXIHR(E4). FEH
fgih HPV J% % E6 B0 19 A RMA T B MRAEREEN T ARTFAREERR ™2, #75
SC45-1 fy%&7F TI91 RAT X E6 BMAM G =4 M. B —LB RERXBRTHUNRET . BE

10----=-=--- 1920- - - - - - - - - 30- == === === 40- - - - - - - - - 50- -53-- - - -
HPV16E6 PRKLPQLCTELQTTIHDI ILECVYCKQQLLRREVYDFAFRDLCIVYRD
HPVI8E6 - Y -------= -~ SLQ--EIT----- TV-ELT------- K--F-----
HPV45E6 ~Y - -~~~ == = = = = SLQ--STA----- AT-E-T------- K-emmmmmm
SC45-1E6 - Y --- - - - I----SLQ--STA----- AT-E-T-------K--F-----

Fig.4 The amino acid sequence alignment of the HPV-16,18 and 45 E6 protein
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7K 1 i1 HPV45 RI45 HPV18 R 259 {3 A5 FE B AR K- (C53F) LB 18 B, ZfLEMFT
ARBEREBERIR ™, HREE EHFHE—$ 5.

APFFTIRIER HPVIS B HPV4S BRI Rk, A THRREEZRAS S HPV RENR, TREE
TR AR R T RATRFERR, 52ZHXNBRE TENE#TP.
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Analysis of E6 Variants of Human Papillomavirus Type 18, 45 Isolated
from Cervical Cancer Patients in Sichuan Province

WU En-Qil , REN Yuan?, QIU Ai-Dongl , ZHANG Guo-Nan?, JIANG Chun-Lai',
FAN Ying?, YU Xiang-Hui', WU Yong-Ge', ZHA Xiao>, KONG Wei'"
(1. Research Center of Vaccine, College of Life Science, Jilin University, Changchun 130023, China;
2. Sichuan Cancer Hospital, Chengdu 610041, China)

Abstract The E6 genes of human papillomavirus( HPV) 18 and 45 variants were isolated and amplified by
PCR from the tumor tissues of patients with cervical cancer in Sichuan Province of China, and the E6 genes
were sequenced for investigating their structural characteristics and variability. The same two point silence mu-
tations were found in three samples of HPV18, and six point mutations were found in one sample of HPV45,
resulting in changes of the translated amino acids at two points( T191 and C53F) which are located in the HPV
E6 epitope regions. Some point mutations of the HPV4S5 are identical to those nucleotides found specifically in
the HPV18 from these samples, the diversity between HPV18 and HPV45 of Sichuan variants is less by
4.05% than between HPV18 and HPV45 of wild types, this value is lower than that of variants isolated from
Africa, which support the hypothesis that the phylogenetic root of HPV18 and 45 is in Africa.

Keywords Human papillomavirus ( HPV ) 18; Human papillomavirus ( HPV ) 45; E6 mutation; Cervical
cancer (Ed.: V, X)
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