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HPV-16 %I 12 FH LB M50

Lk BEE KER

([HE] B FITHEESHXEERKRALEIREAA S AF LA T 16 & (human pap-

illomavirus 16, HPV-16)12 HEKEF FF WM 12 BEAMIIEEL. HE AN 19 PEFEREITLX
IR WA LS FE T K4 AR A o S B DNA, LAt DNA B4R, PCR 371 HPV-16 12 £ K #H,

PCR =4 B I ¥ 58 e B S5 W A3 A BT B /R R IA L B U 41 HPV-16 12 B £ 84 & HPV-
16 12 BEATNRERNE. R  PCR KNG REREFEALE S HPV-16 12 FHEE A 84.21%(16/19) 5
WEFmEF ST EN 2 XARTRELAE TR I EADEEMMNER; 12 XREZERKE
PR T MR (XI2-1 ~ XJ12-7), &8 5 HPV-16 [RRI L8, RIEETE 99.37% ~ 99.79% 2
6] ; 75 EEER K FIE AL S Ao Aotk Hirh XJL1-1/2/3 AR 5 66.67% (8/12) , REEH EHRE
K. BHER 5 HPV-16 JR R LAY, RIVEHEAE 98.31% ~ 99.58% 4] ; L 1 32453 | 4 HPV-16 12 EEliEﬁ7J<
PERPUREMN SR SR T LI EAMSH R, &8 PEFERSHEEERKELE
BHAF HPV-16 DEHREEZUSER HEREHREEXMR T EREA; R I%lﬁ
HPV-16 12 B A Bk MR AR 427% HPV-16 12 R RE 485 HPV-16 R % R 4E U R
FkB AR IRIAE X,

(%@ ] AZLLERE 68 ZIE: RER: FALANH

Polymorphism of HPV-16 type L2 genes from cervical carcinoma biopsies in southern Xinjiang Uygur wom-
en MA Zheng-hai. MEI Xin-di, ZHANG Fu-chun. National Key Laboratory Basis of Xinjiang Biological Re-
sources and Genetic Engineering . Xinjiang University , Urumchi 830046, China
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[ Abstract ] Objective To study the mutations of HPV-16 type 12 genes of cervical carcinoma biopsies
from Uygur women in southern Xinjiang, and to analyze the changes of 12 protein function. Methods The tissue
DNA was extracted from cervical carcinoma biopsies. HPV-16 12 genes were amplified by PCR, HPV-16 type 12
genes were sequenced and analyzed. Results The positive rate of HPV-16 L2 was 84.21% (16/19). We se-
quenced DNA found some mutations in comparison with the previously published sequence of prototype HPV-16 12,
Some of the mutations changed the triplet codes, subsequently led to changes of amino acids. The mutations of all
twelve HPV-16 12 fragments formed seven patterns(XJ12-1 to XJ12-7) at nucleic acid level. Compare to HPV-16
prototype, their homology was 99.37% to 99.79% . The mutations of all twelve HPV-16 12 fragments formed five
patterns at amino acid level, among the mutations XJL1-1/2/3 was by 66.67% (8/12). Conclusion HPV-16
type 12 genes from cervical carcinoma biopsies had some mutations in Uygur women from southern Xinjiang, and
formed several patterns as well as mainstream pattern. The mutations of L2 proteins changed its hydrophobicity and
antigenicity. The research suggested that the mutations of HPV-16 type L2 genes can explain HPV-16 phylogenesis
and escaping from immune recognition.

[ Key words | Human papillomavirus 16; Cervical carcinoma; 12 gene; Sequence polymorphism
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AFL 3k %8 /% % (human papillomavirus, HPV) &2
— R E B NBOR DNA 5, TSR A AT E ML
BERR BERES A R RUERE MR, b 5 E 80 £

ELWH HERELENE 7.0, FREERARRKA
AR R ST (200221103)

18 800 .830046 BE AT FBREE M-S
BEYRERLE TRHRE SLRE

WIRMEE KB, Email: ofc@xju. edu, cn, HL 15 :0991-8583259

S5EREE &

FUIMEEE HPV-16.18 1Y | HPV-16 #HA K
R IR DNA 43, 24 790Shp, H R R E X (E
X) B E X (LX) #HK#E$1 X (long control re-
gion, LCR)A AL E R B & T S5HLAH XK E6 fl E7
EE LXAHE LS 2EF, X5 Y2 B RS
M FERTCEAMKREKRTES, & HPV Bkt
EMEERESIR, EENTR KRS, HPV-16 LI
FEFRERE B HPV-16 B 5| B 0 F JUE, (H A RE
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Wik HPV oAb Rk A R B 2 A
A AR R R E O, S 4 R RE TRy
£ HPV T B AR O E AR, 12 Bl i
Bl ARG o T i 7 0 R, 12 18 T P A Y
i e e SOb TR 75 AR | [, HPV 12 46
SERETRERE I O BT HPY AR,

HPV-16 17 75 &) 4 28 57 9F 5 3 HPV-16 H) 2 755
1, HPV-16 A5 578 R 401 A A B i b dal 22 3, 3F
HR I H HPV-16 20 H BT ( E) IEPHEL(As) IEFF
EWR(AA) JIEM 1 BUCAR) JIEM 2 BI(AR)S 4
FEMFRRERY, HHEERA MR
i AR R 2 R Y ROTE , I 4 T 5 0 1 Y
I Ol S

BB E S EEEXEEAERS LK,
T EA 459 ~ 590/10 7, A MR &0, il
TRYE R o R B S HPV-16 SR A
3 3B Fif 4 40 h HPV-16 4§ 3 5k 77.6% ~
82.619%"""™ , TRA19% 418 T o 9 v A K B R
Wl S HME 4 41k HPV-16 E6 B BY #1 L1 2
B a4 B, i T HPV-16 5 AR & R £
HEAERSGIRFENLS, BE HPY BRI
9, T it HPV-16 £ 25 ¥4 xif B B B0 9 S 4 7
i Fl R e R T HPV-16 FH 2% 5 5w B2 1 i L
Bk o ABFFE/T 7 BT AR R BRI T X
TR LR HPV-16 12 BEF 254, H 3t HDEe
BT U 43 87, BA R % X E S 4L 4L h HPV-16
12 SRR R R SE B R EMER,
Ik HPV-16 TUBH P 1 A9 I i 35 Bkl

R E

EWBASRRE: LW 2002 4 11 A ~ 2003 4
10 A A7 B R A 2 Y I 56 = I e (3B 3 I 9 % foc )
19 Bl E HE T AR FE A (SR EEERZAE
TR AR B2 0.8, B 1 R I aE i &
IRBEI G AR 30 % ~ 66 %, AR R 50 %, A
FHEFTHALST . P54%-80CIRAF -

[RALFOE Fh . ow B R pMDIS-T M EH 4P T
BOKE)VERATE, B E. coli DHSa HAZARAT .

FERF: EFEARRKAN & ZMA TR,
DNA marker, Taq 2 %Hff T4 DNA ¥ #:A5 J PCR F Bt
[ B B A TR (GE ) AR A .

SIS B 4845 Seedor! 251 1985 4F & #
ft) HPV-16 %! DNA 45, ¥t T 3 &5314.519 1
5 : 5'-TTAATACATACACATGCACGCTTTTTA-3'

(4064 ~ 4090) ; 514 2 B9 FF 51k :5'-CGTTTACGTCGTT
TTCGTAACATG-3' (5593 ~ 5116). L E B &5 ¥l
LLET MG EE HPV-16 12 %~ RIEHERY 12 3£, 519 3
{5 51 347 ¢+ 5'-CTTCCATTCCCCCAGATGTATC-3' (4605
~4626),3 Z&5 19T PCR =8I MM F . 519 H
FEYTR(KE)BRLFE K.

B E S DNA R9RE: #% TaKaRa Minibest
animal tissue genomic DNA extraction kit ver. 2.0 1%
Fit 47,

PCR # 18 LUE B 4141 DNA JH54R , HPV-16
12 P1 fil P2 A5 404" 18 HPV-16 12 BEE H B, ¥
Z%:95°C 5 min;94°C 30 5,55%C 30 5,72°C 2 min, 35
AMEFF;72°C 7 min,

HPV-16 L2 ZEF 5 E B 247 : A PCR A Bt
it 7] £ M BRI AREE I b Wik PCR =4, 2 3l A
HPV-16 12 P1.P2,P3 i 47 DNA i ¥, F§ DNAMAN
version 5.2.2 {3 o #Ef T d o

pMDIS-T/HPV-16 1.2 E A FH MM E.: & —
HPV-16 12 PCR i BL 5 7e ke 444 pMD18-T i T4
DNA EH: T 16 CHEELIHR, EE"YELE
F . coli DHSa T, 2 1% 11 IR 6 | 394 7l 5 9% J 4R BB
o, BT 56 5 14 ) OB R pMDIS-T 3% (40K 4k 51
#) BeaBEST primer RV-M H| BcaBEST primer M13-47
LAK HPV-16 12 P3 5| #4351l 17, 3 5 6 —#5 4=
PCR 7= #0945 5% LU 2, 380 PCR B R B
BN R {5 R .

5 =X

1. SHEALA S HPV-16 L2 EERH 1819 f
A 16 ftRA 2k HPV-16 12 BHYE, B 1 ik 8
e PCR P4 i B e Tk 45 R T W—#9
1562bp [ 18 &7 , HAR/D SRS,

pp 1 2 3 4 5 6 1 § 9

2000

L2 genc
1000 ’

EH1 PCR¥ I HPYV-16 12ER

Fig 1. Amglification of HPV-16 L2 gene

I: DL2000 marker; 2-9; HPV-16 12 PCR products

2. pMDI18-T/HPV-16 1.2 =8 Fi dHEE . 5 —
HPV - 16 L2PCR [ i K BX 5 7 & 4% {4 pMD 1 8- T


http://www.cqvip.com

« W0 .

D000 http://www.cqvip.com|

H it 4 Al e Ak 2004 4F 12 S5 24 555 1288 Chin J Microbiol Inwnunol, December 2004, Vol 24, Na.12

£, B R Hind 11 Xba I 81, Y1 H£5 1600bp
) DNA h B, iZ B 41 Bk ] pMDI18-T 2 IR EE 2445
#) BcaBEST primer RV-M H1 BeaBEST primer M13-47
VAB. HPV-16 12 P3 51443 5130 F7 , M /7 45 3R 5%
PCR [ A B B #3025 5 — 2, 15FH PCR [R1KC
FrECHBEM RS R R AIER(E 2),

bp 1 2

2000
1000

B2 EHFEH pMDIS-T/HPV-16 L2 LT

Fig 2. Restrictive enzyme analysis of recombinant plasmid
pMDI18-T/HPV-16 1.2

1: DL2000 marker; 2: pMDIS-T/HPV-16 L2 by Hind [l /Xba [

3. HPV-16 12 EAF S AIE R —REH S
W25 R 2= W] PCR ¥ 18 8 B9 5% HPV-16 12 1
B, 44 12 PCR B K B it e 2, it
FroAE 43 #r, 4% 124 12 PCR Bl - Bl e 45
STEERHER T IR (F 1. R 2E 3) 588
B 12 BREGHREL R AT R, Hih—s
REFRREEERMER, H—E R LR,
12 N7 B bR 12 BE R 76 4% H BRK P 1 7 R g e s
2, 7l 4 A XJ12-1 ~ XJL2-7, BLAST F DNAMAN
version 5.2.2 7 & B, &85 HPV-16 R [
B, FRHETE 99.37% ~99.79% 2 [] , 75 H A B K T
TR 5 Fhoe i, £ 5 HPV-16 J5 2 He 32, Al

£2 HPV-I6 2 EANTE

B¥EAE 98. 31% ~ 99. 58% Z J&], XJ12-1. XJ12-2,
XJL2-3(XJ12-1/2/3) R A £ BB AKER—B
9, XIL1-1/2/3 7B 5 66.67% , 22 i A,

1 EFRWELH HPV-16 L2 BEFFNERHH
Table 1. Mutation analysis of HPV-16 L2 gene sequence in
cervical carcinoma tissue

Pase e ey
REF JI2-1 XJI2-2 XJ12-3 X124 XJi25 Wize sy (%)

4363 A TST T T T T T 12200
4561 € & = T - 1208.3)
4% G A A A A A - uBeLEY
015 B = = = - A VI208.33)
509 T - = - -0 mism)
43 B = - = - - A Ims.m)
4 A C T ¢ T T T € 120200
591 T - = - € - s
5202 g = . - = T YRR
5367 ¥ = T .8
5485 b T - I2(8.33)
5491 4 = G 1/12(8.33)
3516 A - - - - - o288
58 b = = = T - = - 112(8.3)
Freqoemey( 5 )~ 12 oy opRow oW o

o 8B 8N 81 818 32U W

Note: * frequency of the mutation pattem in all twelve HPV-16 L2 frag-
ments; * * frequency of the site mutation in all twelve HPV-16 12 fragments

4. HPV-16 L2 EE WK MR FEES#: H
DNAMAN version 5.2.2 4387 J5 &I F B 8 & 22 46 ¥k
HPY-16 12 & H &Y B K 1 #5E AK P, XJ12-1/2/3 fi
XJI2-5 12 3 @ AR MR AR 5K 327 ~ 332 Wi Ak 1
5 s XJL2-4 12 3 & FE M R 2 327 ~ 332 MY Bi Ak i
RO, REEER AR AL 444 ~ 449 1Y 35 K M1 58 ; XJ12-6
L2 O ERRIRE 327 ~ 332 MOHIK MR, |8
Ak 350 ~ 355 HOBAK PSR (45 R A BIR ) X012-7
12 B H &R MIREE 266 ~ 272 MUHUK R, E M
SR 327 ~ 332 MK PERY 58 , B AERR TR I 351 ~ 358
AR KM 5, MR TR HE 375 ~ 380 MY 3% Ak 1 1

Table 2. Amino acid sequence variations among HPV-16 L2 protein

Piskiicia Frequency Variation posilions at amino acid pesition of HPV-16 12 protein

(%)"* 43 261 269 270 330 353 378 420 428 7
REF E D 5 s L 5 5 = - -
XJL2-1/243 8/12(66.67) D = = = F = - - - F
X124 1/12(8.33) D = - - F = = v - _
X125 1112(8.33) D " = = F = - - _
XJL2-6 1712(8.33) D - < F = - - _
X127 1/12(8.33) D N P N F L F - L =
F‘;";‘E’"‘."" 12/12 112 112 112 12/12 212 112 112 112 112

(1000 (8.33) (8.33) (8.33) (1000 (16.67) (8.33) (8.33) (8.33) (8.33)

Note: # frequency of the mutation pattem in all proteins coderd by the twelve HPY-16 12 fragments; * * frequency of the variation in all proteins coded

by the twelve HPY-16 L2 fragment
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PP 4 FOE S BB R T R HPV-16 12 HEH
XJI2-7 12 BH EFUKHE BN R, B TEERAY
AR R H R KM A O £ & bR R R A
Ak, LR 447 BN, HPV-16 FrdE bk 12 [ 321-
GAKVHYYYDLSTI-333 JkECELE B M, HiaB & 0 &
¥ 12 % 14 321-GAKVHYYYDFS-331 ik BL47 J5 41 vk
55 XJ12-6 i T A A G R KEL 352-TPHAASP-
358, XJ12-7 #Hig T H A PUIE H A BB 350-TTTL-
HAASP-358; XJ12-5. XJI2-6 #I XJI2-712 % (1 42-
ADQILQYGSMGVFF GG-57 fKE RITLIRERS A 38 .

REF MRHKRSAKRTKRASATQLYKTCKQAGTCPPDI IPKVEGKT IAEQILQYGSMGVFFSGLGIGTGS STGGRT  1C
XJL2-1/2/3 S T
®JL2-4
XJL2-8
XJL2-6
XJL2-1
REF

RIL2-1/2/3
XJL2-4
XJL2-E
XJL2-6
XJL2-3

REF
KaL2-1/273
XIn2-q
XJn2-5
XIL2-6
XJuz-3

REF
XJL2-1/2/3
XJLZ-4
XJL2-%
XJL2-€
XJL2-7

REF.
XJL2-1/2/3
XJL2-4 ---
XJL2-5
XJLZ-E
®JIL2-7
REF
XJIL2-1/2/3
AJL2-4 -
XJL2-5
XJL2-6
XJL2-7
REF
XJLZ=1/2/3 ===
XJL2=4
XJL2-5
XJL2-6 ---
XJL2+T7  eresaes Lammmmoo- B Lttt LR LR T PP --

B3 #HE HPV-16 DB RARENK L2 EAF IR
Fig 3. Comparison of the amino acid sequence of HPV-16
L2 protein of Xinjiang and standard strains

5.0
40
30
2.0
10
0.0
-1.0
20k

T T T

266-272 327-334
A

| 351-358

Hydrophobic titer (relative value)

-3.0F 375-380
4.0F
50 1 1 1
250 287 325 363 400

Position of acid amino in L2 protemn

B4 HPV-16 5% L2 ERGHIKERA
Fig 4. Calculation of hydrophobicity reference L2 protein

15 I
B HUE 2 — 2K B A L A A R
PR AR LT R &, A B F ETHEE.
&R NFL 3K 8% 3 (human papillomavirus, HPV ) 5
S KRR R, 7E 80% ~ 90% H) & B A4

I
i)

oo Zm oo

50
10
30
20

A o]
10 266-272

/\ 327.334 | ?
00 T A AL A A A ANUA

1o W W\T\A}VWUW
D0

30F
40k
50 . —L

250 287 325 363 400

T

351-358 375380

T T

Hydrophobic titer (1elative value)

Position of acid amino n 1.2 protein

E5 HPV-16 XJL2-7 L2 EQF KRR
Fig 5. Calculation of hydrophobicity of HPV-16 XJL2-7
L2 protein

d A #6018 HPV-16 F1/5X HPV-18 B {7 1€, HPV-16
A HPV-18 A MBI e BB/ EERE"Y . R
I, HPV I FEFF A B AP L EHEM R 2 &
fF fE—S EE MBS ¥ 8 E B P /i
%] HPV-16 .HPV-18 HIFFTE , 1R B /R E Tl IKAE
R IREE RN EERRE, EH TR LR
BEHNER WENFEERPENRE RS WE
DNA % DDA RAVLA R R R EERESHER
HPV Bife & B A B BUE ML, R Mg ieg
RPN RS Ll R 7 DNA fEE SR H M &
T & a R HPY MR S5 MY,

il Z% 3¢ #1 HPV-16 E6.L1.12 # LCR ¥ H #
F3 3 Hr &85 HPV-16 RN TEE S50, Hal, it
FHERE AR R R AR B4 & /) HPV-16 X 4
Jo 5 P EEMM R KGR HANRA KA
B HPV-16 BRIy 8 F AL R &R & AL BE UM G iRt
i, M X HPV-16 2B T4 RENRECH
HiH o

FEREREE TRREEREEES KX, #
FRER, FREE KO ESEMERES, R
WE R R E B, §FE L HPV-16 B b
FU7 RATHREE HPV-16 FEER MR DNA F5)1%
T X514, PCR AW T 19 B & AR, K
16 FY- 34 HPV-16 12 ZH i — S B4 5
SRR e HUE DL HPV-16 R R £,

FHEFH B, 12 4> 12 PCR A A Bl
FERSHEEIRERALERETARAEEN TR
(£1.K2), BB HMRELS| B4R LT
FN—LRRNRE, KoEtk 12 #EH5 HPV-
16 JEARY 12 AL, FTEHAE 99.37% ~ 99.79%
) 5 o BBk 12 BRSBTS 5 HPY-
6IRAM 2 EAERERT Y LI, AEEAE
98.31% ~99.58% 18], LA L 45 R %0 HPV-16 12 &
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H 5 &R E AN ERER T RS Rk
P EBBAL P HERY ,BIRE L RER
T, & Bk 12 ZE R RGEERANWEERTFIIE
WEMHREEHEX, Hd XJu-1723 #EEX &L
66.67%(8/12) , Wi 7E BT SR 4E & /R R 0 &0 8 S 4H
Mrh HPV-16 12 BREMEH FHIFES SN, HE
BREN ERER,

12 HHZ HPV-16 HIREKEEH, fE{e
HPV fRG B RURL A IR AU 3 A% 8 7, 1.2 3@ ad T B
PR AR S TR E ARG, 5 HPV RO RE
IFBURHE XY, FEEE RiERTE SR
A HPV-16 B 12 RHEHRR A E L 4EF , DNA-
MAN version 5.2.2 47 & B 3R B K 5 AHL A IR
EERE, 12 AU ERE A EESBUR FHERE
FURHLBE ) RBURE , T HL IR M B 8 S BUR
LSRR, TS BUR B MRS E R R,
RHAEFTHHWEE, H—HE, 12 5L HEE
7, iR = E ML IRRE A UL B WHR B RS, H
12 9 108 ~ 120 BKBE A8 SRR &AL, HEH
MIFFf s HPV HIRA S EERF, HiESF4 N
PLRRE TR RS £ & HPV T & i) o9 . H ik, HPV
12 R R HE B T T3 R R BB HPV RO,

HPV-16 Y 12 J& —MR~F R 2R, #8072 37
Y B R R ERRE KBS ERK
], AR #4385 59 HPV-16 &) 12 3 H #14 HPV-16
BT PR Bk BE T AR SO T A X A TRE AR,

BT AN THBES RERLEFHEAR
HPV-16 B 12 BE K2 540, F500 7 HINEE Ak,
A HPV-16 RIM A RARB THEHRR, BA
HPV-16 ZY TR P 5 1 B i 42 4L 3 i) BB A B AR &%
%, BARFTEHK HPV-16 12 EHMEH 5
BE B Xt BB X E SRR AN S FILHEREE
RIVEF , o 08 it B S TR B 1 2 1 RO B

& £ X W
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