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X EIREA R $
AFLLARE 16 B L1 XEEA5EMT
BE

H

HPV B ERREFELR R, HAFREIMBERE R, KBT0EE AR S S
ZHAF HPVI6 L1 KM RAFFIRE, 247 T 5 SHIX EHi%2% 8% HPVI6
L1 RN R RS, BTERER SESSEMMAXTE, b afs R din
BRI S 5

Me5hE

(M) BUERIIFRE X S BEH AL 61 B, Lokl hEMeek LAk
R LCT GBUEAMAERY A 542 300 4], PR 47 61, LSIL (ISR L
KH#%) 1004, HSIL (FAEBHR ERRHE) 153 #il. 300 61 LCT kA b
LI & 181 B, S 18Pk B K 40 B, B30 LK 3478 (cervical intraepithelial
neoplasia, CIN) 1 ~I114 141 #1.

@ MEFIMKE, 7HBOREE4ZRIZDNA.

(3) LARHMDNANEIR, RHPCREA, LU SIHIMYO09/1 157k 4 1% Y HPV
BER A, BRIEHIHPVI6%4E Se it 5 [ ik HHPV 16 B PE bR A

(1) LIHPVI6BITERRADNANEIR, § WILUENAIFS).

(6) FrARPCR,™ 117 JEM I HIMIF, I HIDNASTARS M, b #ISHPVbRHEK
ATEER 534, H4KHPVI6 LIS R B0, AT I EMI A 5, Ll
RGN TR EBAA SAE A5, JF 9 AN JUAb X R AN 1 b,

g3

() WM RAL. CIN 4l FIMAl HPV MEE MM 75.0%(30/40).
89.4%(126/141)1 93.4% (57/61) , 3 ALMILLEE, X447 & X (X*=8.370, P
=0.015), WEH M. LSIL. HSIL. 758 A AL HPV s 8450 0 b 55.3%(26/47).
61.0%(61/100). 81.7% (125/153) K 93.4%(57/61). 4 ALMILLAE, X FATEF & X

(X*=34.405, P =0.000).

Q) WA MRA. CIN 8. PUSiAL HPVIG 5400 A 30.0%(12/40).
41.1%(58/141) A1 65.6% (40/61), 3 AMHILLEL, Xyt d{i4ilFa X (X*=14.874, P
=0.001). (F AR LSIL, HSIL, USRS AL HPV 16 BB 150 4 10.6% (5/4T).
32.0%(32/100). 53.6%(82/153)H1 65.6% (40/61) . 4 ALKILLE:, X SEAi%ilF o X

(X*=44.303, P =0.000).



W
b

Q) FIEREHRBELHIEET, EHHLT B LIZERE, HXP@HEHAI10
Bi. CINI~II 534, B 33360, Ky HEHH425.0%. 37.6%F154.1%. FIHELCT
bR, 3LE1366BIRLT MELIZER, JAHHSIL70%], LSIL28%], TF%MMHKHAS
#il,

@ LIZERXRBIBLER, FEREEEEC6240G. A6432G. 6902insATC.
6954delGAT K G7061A (T 30) SHERE . B—REH L HA6178C, HEBH EHIK.
CIN, BEHEIAMMEMMRERENER (X*=1.265, P=0.531), FEFHAM.
LSIL. HSIL. BHBAMIARARS AiNREBERER (X2=6.705, P=0.082),

2

() BHHXHPVI6 LIBEAFESZAE, BH LHREM A HC6240G,
A6432G. 6902insATC. 6954delGAT. G7061A (LX) KA6178C. HPV16 L1 H
MZ A0 AH I B R tERHE .

(2) HHHX HPV16 L1 EREME AvEal 4k SBUR FH A Bk E R R ERUR
HE, BHEEIZEMNRERREEHEXR.

MEBRA: WK (arERE)
BEHIH:. TEE HiY

XA BIRM: ALLERE 168; L1 ER; R%E



Analysis of HPV16 L1
gene variants of different cervical lesions in Qingdao

abstract
Objective

Human papillomavirus (HPV) has a number of intratypic variants, with racial
specificity and different geographical distribution. This study was performed to detect
sequence variants of the HPV16 late gene L1 derived from Qingdao women with different
cervical lesions, analyze the structural features and variation rule, discuss the association
between the sequence variant and the cervical lesions, and to provide experiment

foundation of the development of thigh specific vaccine.

Materials and Methods

(1) 61 cervical cancer biopsies, with were diagnosed squamous cervical cancer by
pathology, and 300 cervical-scraping cell lysates (LCT) were collected in the Qingdao
area. The LCT tissues include 47 normal tissues, 100 Lowgrade Squamous Intraepithelial
Lesion (LSIL) tissues, and 153 Highgrade Squamous Intraepithelial Lesion (HSIL) tissues.
In all LCT tissues, 181 tissues were pathologically diagnosed, including 40 chronic
cervical inflammation and 141 cervical intraepithelial neoplasia (CIN) I~111.

(2) DNA samples were extracted from the cervical scrapes and tissues.

(3) DNA samples were amplified by polymerase chain reaction(PCR). using specific
primers MY09/11 for HPV infection. specitic HPV16 primers to identify the positive
tissues.

(1) DNA sampies extracted from the HPV16 positive tissues were amplified by the
primers for 1.

(5) the PCR fragments of HPV16 L1 gene were sequenced and compared with the
type stain by DNASTAR.

Results



(1) The positive rate of HPV was 75.0%(30/40). 89.4%(126/141) and 93.4%(57/61)
separately in inflammation, CIN and cervical cancer. The distribution showed statistical
differences (X°=8.370, P =0.015) . The positive rate of HPV was 55.3%(26/47).
61.0%(61/100). 81.7% (125/153)and 93.4%(57/61)separately in normal cells, LSIL,HSIL
and cervical cancer cells. The distribution showed statistical differences (X*=34.405, P
=0.000) .

(2) The positive rate of HPV16 was 30.0%(12/40). 41.1%(58/141) and 65.6%

(40/61) separately in inflammation, CIN and cervical cancer. The distribution showed
statistical differences (X?=14.874, P =0.001) . The positive rate of HPV16 was 10.6%
(5/47). 32.0%(32/100). 53.6%(82/153) and 65.6% (40/61) separately in normal cells,
LSIL,HSIL and cervical cancer cells. The distribution showed statistical differences
(X*=44.303, P =0.000) .

(3) A total of 96 samples were amplified successfully in all samples diagnosed by
pathology. The rate were 25.0%(10/40). 37.6%(53/141) and 54.1%(33/61) separately in
inflammation, CIN and cervical cancer. In all LCT samples, 136 were amplified
successfully, with 70 HSIL, 28 LSIL and S normal cells.

(4) A total of 13 variants were found in the full length of 1.1 gene. Five mutations,
including C6240G. A6432G. 6902insATC. 6954delGAT and G7061A(nonsense) , were
found in all of the positive samples. Mutation of A6178C was another hot spot, whose
distribution showed no significant difference among inflammation. CIN and cervical
cancer (X*=1265, P=0.531) . and also no significant difference among normal cells,
L.SIL.HSIL and cervical cancer cells(X*=6.705. P=0.082).

Conclusions
(1) The C6240G. A6432G. 6902insATC. 6954delGAT. (G706) A(nonsense) and
A6178C were the prevalent variants in Qingdao cervical lesions. There are significant

geographical features in the HPV16 1.1 gene variation.



(2) The HPV16 L1 gene variation may cause certain changes concerning
immunogenicity and antigenicity of the virus, nevertheless has no apparent connection to

the development of cervical lesions.

Postgraduate: Xin Sun (Gynecology)
Directed by Prof: Yankui Wang

KEY WORDS: Cervical diseases; HPV16; L1gene; variability
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BEHHAEFRREN R —, "EEBOL@E. ARKBHE (human
papillomavirus, HPV) sk Xy g3+ BERMMNFEZ--, LHEEBEA HPV
B B EHREH U R B8 E K MEE (cervical intraepithelial neoplasia, CIN)
HRM T ERRRFE, 5775 B BT 50%0 2 S0 ol i 21 & a8 HPV 16 B,
mfEk! HPV X EARE 16, 18, 31, 33 A5, FHUMXFHERMN HPV FEL 16
R, HPV16 MBS £ 8 B3 SU% 8 A8 P53 K pRb RAMMAKE, Sus
SROERMSHEANN. WEENABE. BERECSMEENREEEND
%,

SFRRBEFBISURY, HPV 7 88 JE AL 0056 5 %m0 IX . B U)o bl X % i 580X,
Hm R RFER R, EEARN S FERE, iR SOENA B MK 5% HPY
AR FRMERRC, IR ETIRY, HPV 7 &K% R A4 A
Fespth, Mo RSB Ro B, BT MG, B B
W%, WS BoREEMET AMBUEHERSEY, MWKk, HPV 5§ BEN M B4
6 75 75 SR R A 0B R T LT T R B R, AR ANl (X HPV16 ) 354
SRR TR S BTSSR S0 DAY A S SR AR TR T

RATELTE K A fER! HPV FFE 4 b5 5 M R itk & DI X, (1L HPV JEIA K%
PRGBS e MNBA R, A R KR 5 (5] U4 75 0F ¢
HPV % se i) Fp i U A 47 XK

H OIS B S Ikt FHPVI6E AYERBR T 20 41 W JEINE6 . E7 L, X} ¥
LISHTCED, {6/ SoMIx i B 5 AR ST, M, Ao ahi& - BRi&, AT AN
TIHUNEALUPHPVI6 LUEINEET R B RUF S LE, thit 8T A7 54 o X 7y s 4 38
FTHPVI6 LUSEIM 5 W8 2RI 57 0 ER, BRI SEIN A 5 b v Siss O A K, bt it
FEA TR BF A (ks S it o
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TR AR kA SR e K % [H Bio-Rad A A
BN AR R4 ¥ [H PE 28]
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M Lne (EB)
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S i g

AR R 1§ Eppendorf 2

HY5 G IEEX #1H Eppendorf 2 ]
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F1E HERTE

PCR &) &% Tiangen /3 ¥]
PCR 514 LHETHEYEARALF
Marker Takara 2 &)

1.1.3 X%

JEH 2008 - 6 AF 2011 4 5 AW B K¥E 25M)EE BB M 61 4 E HsR
EERAMIEESMFARIE, BEPAEER 452 %(34.0-80.0 ). FIGO Wik -
Ta) JB 40 41, la, B 1S 450, Dl 6 80 ZMLERRE: k21 6, hk 306, &
10 Bl B bR ABEFRIGHRFISHIESK. RETRTBALT .

RCARRE 118 B K R 310 & E S SR A M %% (LCT) d Ak 300 B, HAPiF
WA 47 B, LSIL (IRAEESER LR ARRZR) 100 61, HSIL (BESR ERAKRE)
153 Bl HARLLEE 58 393 4 (20.0~60.0 4), 458 % (23.0~64.0 %) F142.6
% (22.0~65.0 %), 300 § LCT biAhf i i B2 W7 4 181 1, JLehai s is it
PEEIMIR 40 ), CINIMI 4K 141 . iR APLIEEER RN 403 % (20.0~60.0 2)
F142.6 % (22.0~65.0 %).

BAT A B A SR, WEFKMEET &S, WA REZ G YRR &t
MK, AR ERT AT -T0C,

1.2 Jiik
1.2.1 S, AR BIBEA1 2 A 40 i DNA
1.2.1.1 95 R R il
MATBCRMANRY, A F 1 BPE AR, R i KR, L R A
FAA A bR A
1.2.1.1.0 % 1xHMWbufter
£ 1.1 1IxHMWhuffer #l%& F R
@'zfi%;rﬁz A f»ts BB B K (mM)

(ml) ()
Tris & IM 10 0. 242 10
NalC | M 30 0. 753 150
EDTA 250mM AN 0.7115 10




TG KPR 7RI

ddH.0 910 200ml

B 990 200ml

1.2.1.1.2 )% 4ml R0

kA #wi

I X HMWbuffer 3. 94mi
HIN K 20l
10%SDS 40pl

1.2.1.2 #H(DNA

(W# FrEr L HPBS PRI 2~3IK,  JCHAIRFH S A 4088 2 lg N2 /D T3mm,
AR AZ AN mlA0AT . IamIR M rhil, TASIRETRA], MR TF/KAH,
37°C KL

QFLCThRA P M M & FE 45 15mI2.04F, 3000pmiS-Lr10min, 7 L, RIN
5, WLCThH A S D, MAGOOuI AR rhHE, EifRlHes), JHUE T KiBH],
37°C Kt i .

VKL, WHRALTT DAL Ak a0 i Rt (G i, AR5, WA
TARBAINY. £ LR A120min, 3000rpm A5 1 Smin. WALl A0 0T
fEde, W30 A AR, SSTAKMNT ST ks L 8.

WA FRAKHL B0l FLKRL BAISmUF&04%, WA AR,
A QD) WO, AL 20min, 3000rpmiZ.L | Smin.

Y FLUKHL LM ELUKHE A SmEB 08, A2 SEEARI20T A
JK A g s), b BARDOEE L LR HO RS N AT -20°CT0% L RF 1 mIEP
APP-20CIRAE, KOUGE A8 2 07T W UKET, -20°Cid.

6/ 113000rpm 3L 10min,  #5 BERHUE W HEA Y AT 20°C70% L 87 () ImiEPFT
20°C (¥4



F1E MR

(DAE R PP RITIEAFEPT h, HilkET T EVR, WMAE RPCRK 7,
RO e MR R BIDNAKYE & R BE AR, 4488 S DNA Y M 100ng/ul fIPCR

B, (RGFETF4CEH.
122 B&EEES RN (PCR)
12.2.1 ®it RE K519

Wi Seedorf %985 R %M HPVI6 XEMALFEFH, NAEM3Y
MYOY/MY11 % HPV BitEki A, HPV16 455451471k HPV16 BAtEAR A, %
L1 %K A =B, WA Primer Premier 5.0 314 & itk nkit4s etk 314, LA
X HPVI16 LI M7 27505 8 & rE, 519h e 1IEEARS TR A F

T SIS RS MR ARE 1.2

R 1.2 LRFAZIVFIIRT BF=HRAH

LU ED S FFo(s'—3") =45 Ko
. MY09: CGTCCAAAAGGAAACTGATC
B 450
8519 MY 11: GCACAGGGACATAACATGG P
. F:AGGGCGTAACCGAAATCGGT
PV Y ¥Es 40
HPVI6 B StHESIY o GTTTGCAGCTCTGTGCATA 140bp
VIS L1t FTCCTTTTGGTGGTGCATAC 2558
; R: ATCACCTGGATTTACTGCAAC P
ivisLiy  FAGOTGTTGAGGTAGGTCGTG b
R: TGACATATTTGTACTGCGTGTAG P
F: TATACATTAAAGGCTCTGGGTC
HPVI6 11-3 764bp

R: TACAAGCACATACAAGCACATAC

1.2.2.2 PCRSOul S W4k %

ik hp!
INCER S B 31.5ul
10xbuter Spl

dNTP (2.5 mmol/l.)

Fiffs i1 4

2ul(10umol/L.)



7 SN WA X

TS 2ul(10pmol/L)
TagDNA ¥4 0.5p12U/l)
DNA Sul (100ng/uD)
1.2.2.3 PCR & W KR

WH R PCR FiH &AM E R (BRIMEA DNA), #IKIMA Ep B, RO
G RRAGRAIAI B BEAE Ep &, S HIMALF DNA BUR, & GbiAfalzg
X, FFMALGRM 200 B, WHBEEBEE AL, BN PCR MY . &
X PCR 35wt BVPE S B XT B, BHYE XS B BEA: PR ARAS, BT L Spl 2: 38 kAR
¥ Sul DNA. HIIERM S &1, K 9STHIZEY S min; 95CHHE 305, 55C
Ktk 30s, 72°CHEM Imin, 3t 39 NMEH: RIALRLHE 72°CEM 10min. PCR RFY
SRR WY, BT 4CHKE R,

1.2.3 1847l vk o3 Hr

1.2.3.1 &% 0.5X TBE &bk

WA R AR

A 6.875¢
EDTA 0.93¢
Tris #, 13.5¢

WA K 2500ml

1.2.3.2 16 % S HG B R MG

INBEAS D840y 0 KA & AWK EE W B ah Rt . W% 1.6%I B
BN REC A HPV 16 M MY §7 38 P 151k, il %8 0.8% 1) B i8R NE AF HPV L1-1.
L1-2 & L1-3 818 it ik

(1) RIS el s, A/bBei, SEYAUN 0.5 X TBE £8nbik, FA/ie
B, RSB, BB,

[2) Bl s o, ks 2min A £y, SEBIMTRECA M.

[3) WORARe O P9, TRV 4 50-60C .



% 1E MEATE

[4] TN 11 L3 8 FLBAL ek, FERZEL 3-5mm T, 15 5C 1 AR EE

(5] REERIRL, BRERRAET 4CKH, &1, BTREF12A.
1.2.3.3 Ak

B 1871 dul, DO 10x b FE28 b 0.5ul 5], IAEZHE 0.5 X TBE E Pl
T imm MIRILA, TEREMERE A EACTL, B RbANRE LI5S, FFH marker i
ABILA IR B, Libik DNA 21 &, BRIEHREBF, URERKEHF, 100V
fE G 3K 40min B Dk B EAEMIARECE T EB B (KRR lpg/mL) H#H
30-40min, F44Mo KBS FME A, BRRBRITRARERE.

1.2.AKZ R P75 T B o3

1 L1 FHYERE A PCR P4 4tifh )3 BEAT SR B 7, ik RUBNTF IR 45 hdb s e K
MR P OS8R, BT3RS Seedorf % 1985 X LM HPVI16 L1 JEIRIFHIEEAT,
F DNAStar A4S HER R0, ST L AN,

1.2.5 it 4t

K SPSS17.0 81Tt b B, V- B BB (M EL 3 R FH & T B4, P<<0.05
HERTLHFE Lo



T8 KW A A8 3
F2EE R

2.1 ARIBFRTBLARPHPVRBS R

N & fa R HPVIE I 5 | HIMY 09/11 95 i B Y HPV (K 4 e,  PCRY™ 18 )i 4t 18497
YA T B RE R vk, AT LAAEE BI7E450bpAt B H (44 CnB2.157715%).

2.1 HPV BRSHE %R
M % marker2000 ik &4, 1~5 BTSN AWIKEM, 6 HIMPER B A, 7 IR MOk &0, b

A1~5 B Rt

B AL bR AT 5T B H 2k, K HPV KRR 93.4%(57/61),
BT AT LCT dxAchr, Ay 212 9 84 H %A, 36 HSIL12S 41, LSIL 61 61, 1F
WK T 26 B, JCRGER 50 A 81.7%. 61.0%K1 55.3%. (£ 2554 P2 W) 181
B LCT brArh, JAT 156 B 80 1 0 i, SCrp sk vy i 30 41, CIN126 i,
SLRRGLIr 50 0 75.0%(30/40)H1 89.4%(126/141). ¥ittl v g . CIN. P8 3 4
HPV & YR ML, 22 SEATSE 78 X (XP=8.370, P =0.015). ¥ 1F %41, LSIL,
HSIL. 7725 4 4 HPV IR QA HILLEE, 8 AT 78 X (XP=34.405, P =0.000).

22 ARIEFHRBARF16HHPVBRE

NG 16 8 HPV $F 5tk 5| 905 ik % 4 HPV 16 (4L, PCR 4 ¥ )5 4t 1™
WAy SR B AR bk, ol LU FLE 140bp A8 B0 H (%48 (i 2.2 ).

I bR A AT 40 Wh L FT 4T, I HPV R % ) 65.6% (40/61). Jif
{7 LCT kA, SJUAT 119 @4 800 F i 44, 3G HSILS2 41, LSIL32 1, 113 4h
HutK )T S 1, JEIE BRI A 53.6%. 32.0%F1 10.6%. {12010 33 FE2 Wi (1) 181 %] LCT
bRA, AT 70 Gy W00 LTI %A, SR tE ik 12 6, CIN S8 %, JL& G /)
2 30.0%(12/40), 41.1%(58/141), ¥ PETT M A . CIN. Fidis 3 41 HPV &4
HILLEE, 2 A7 40 785 3L (XP=14.874, P =0.001), $f1F M. LSIL. HSIL.
TUHE 4 40 HPV YR MILER, e A X (XP=44.303, P =0.000).



B2 4R

2000bp

1000bp

B 2.2 HPV16 B ks R »
a: M marker2000 k&1, 1~5 HFFMEREAIKAN, 6 HRIFEXRILKEN, 7 hBIHEA Rtk &,
FRA TR0 4 HPRYE, bR 2. 3RS KSR,

23 HPV16 L1 R Hy 43

JR L1 25T A , #R4% Genebank H /A4 ff) HPV 16 3% K 41 4 51,
¥ L1 R4 4 =B, N Primer Premier 5.0 3|43 vH K44 S -5 F kS 14
i) PCR 4 4t 51 J5 2 B RE B A Lk, 7T LA 23 B MRS 31 1 B K JEE 755bp., 721bp
} 765bp (1 H 44 (ke 2.3~2.5 iR ).

2000bp
1000bp
750bp
500bp
250bp
100bp

23L1-1 Hipk&E R e
a:M Jy marker2000 HIsk &4, 1~5 WREAIKEME, 6 RBIPEM Rk, 7 MY Rk 410
FRA 1~5 B8 hy 1.

2000bp

1000bp
750bp

500bp

250bp

100bp

Bl 2.4L1-2 B3kG R

9.



V8RR L

a: M Jy marker2000 k&M, 1~5 MAEARIKEAN, 6 APIPEXT LKA, 7 ABYEA k4.
FRA 1~ 2100918

Bl 2.5L1-3 kg R
a: M b marker2000 k&4, 1~5 WEEAQIKEMN, 6 HBIYEABMIKAN, 7 hHIvE Mk .
FRA 15 By .

ELHI Wb A, 66 96 Bl Dh 1 L1 BRI ALK, JLhEdriik
10 9. CINI~IIL 53 3l o580 33 45, Lo 985018 25.0%. 37.6%K1 54.1%. 1E
it LCT kiArb, 64 136 Bshir i L1 L84 K, 3L+ HSIL70 #i, LSIL28
B, EH MK S 6.
2.4 HPV16 L1 3£F £ A0 #r

2RI G O SERE 4, HPVI6 L1 LR SR 13 b8 5, Moep 7 b 0ok
SURA, 4 R 54, 1 AMENRAE, 1 R R AR, b ARk A6178C.
C6240G. A6432G. 6902insATC. 6954delGAT. GT061A (I X ). 30525 4h g
Pl BT B LA WL 2.6-2.11

BTTACTTCC

Sequence Namr '«’ Pos =6173

- .- TR SIS

D Consensus |A GTARATCCA
A ¥eie e FASA T2

2 Sequences ©180
hpv AGTAAATCCA(

T635 L JAGTAACTCCA(

B 2.6 L1 A6178C i & J F¥- 51 Lt %



2 gR

ATGGTTGATAC

/| Sequence Narr

< Pos = 8238

| - m-
(| R Consenss |G GTTGATACTGGC
| 2 Sequences 6240 ¢
| Thpv GGTTCATACTGGC
4T373 L |GGTTGATACTGGC
# 2.7 L1 C6240G 14 & & J¥ 51| Lt st
TGGTGCTGTT
f Sequence Nar [l < Pos = 8428

r
L

+

E Consensus TGG GTTGGE

2 Sequences

6430 64

hpv TGGTACTGTTGG'
T373 L |TGGTGCTGTTGG'

] 2.8 L1 A6432G V4 [ J Fr 51| st

AACATCCCA

Sequence Narr '< Pos = 6898
;e m- [ DO

(X consensus

2 Sequences

TAACATCCCAGG!
6900 69

hpv
T359 L

TAAC---CCAGG!

TAACATCCCAGG!

f 2.9 L1 6902insATC U4 & 1% J¥: 51| Lttt



# 8RR

AAGAAGIATCCCC

|

Sequence Narr '-r Pos = 6948
- .- [ T ]

X Consensus W

2 Sequences 6 9 5 0 6 9
hpv GAAGATGATCCC(

T359 L |GAAGAT---CCC(

F 2.10 L1 6954delGAT 1 & J F7-51| L it

AT TAAAGGC

Sequence Nar [« Pos = 7057
5 N e R == = founs e ]

X Consensus W
2 Sequences 7 0 6 0 1 O
hpv  |GATTGAAGGCCAA!

T359 L |GATTAAAGGCCAA!
Al 2.11 L1 G7061A i & K 51| Lt vt

2.5 AFEE SRS L1 HFR LA

251 PePERHIA . CIN, 8D L1 KR 2 A0k

WG T AR LCT WA AT IR E S W 025 3, aTB A bR A 4 h bt or 3%
CINI~IT AVE S50 3 Ao A8 50l RUIERR SR B LAEIX 3 AP A A W& 2.1,
LW, FTATREARII(EAE C6240G. A6432G. 6902insATC. 6954delGAT. G7061A
CE3O SRR . IX 5 A 507 208 3 LA RITE, 6 AS ) 25 8500 A5 4 431 oh ¢
RAHKE) N 100.0% o BRIZ S ANRAER LI, HAbh SR EIER A 6 2 A6178C
K T6687G. A6178C fERTH bR AP ILKTINE] 18 1, 24 %K 18.8%. AT i ZEt1E
AR CINIMIL AR SR AL R R, 2 R EL 8 X (X2=1.265,




H2E &R

P=0.531), T6687G BREH K 6.3%, ¥ ILTE 3 AP RERMILE, LRAES
TH#FE L (X*=0.821, P=0.663).
#2.1 RRATHiHARSS LI EREEHEMF (—)

RRLL 2ot CIN(I~IH) =4 E ] it
o b ol T e

%N A % (% % (%) pi% (% wl (%
n=10 n=53 n=33 n=96

A6178C  N207P 1 100 9 17.0 8 24.2 18 188
C6240G H228D 10 100.0 53 100.0 33 100.0 96 100.0
A64326  T292A 10 1000 53 1000 33 1000 9%  100.0
A6503G a 1 10.0 8 15.1 12 364 21 21.9

,

A6551G . 2 20.0 2 38 2 6.1 6 6.3

A6656T . 0 0.0 3 5.7 0 0.0 3 31
A6665C . | 100 13 245 5 15.2 19 19.8
16687G S377A 0 0.0 4 1.5 2 6.1 6 6.3
C6824T ) 1 10.0 9 17.0 10 303 20 208
6902insATC  449ins$ 10 1000 31000 331000 9% 1000

A6947G . 0 0.0 2 38 0 0.0 2 2.1
6954delGAT  467delD 101000 53 1000 331000 9%  100.0
GI061A . 10 1000 53 1000 331000 9% 1000

a ve" KRR Sl i Y AR,
252 WHEANM,. LSIL. HSIL. 8l L KN 2 &MLk

PN T 00 5 DRI AT b AR AL LSIL HISIL F0 sy Sk 40
441, PR AL EORMSCE R X 4 A M, AEI & 2.2, th&T I,
{139 200 K A BORADIOE 73 K N JERAT B B S0 AS Il R 0, ifi T LBl & 2.0 48
a5, C6240G. A6432G. 6902insATC. 6954delGAT. G7061A (LX) 5 &K%y
CEAC TR R A J& S QB S0 it 4 AL i dhA L (ATl a4 feis
BAEL ) 100.0%, KRR AGTIRC AT (T ks Arh LEY I F] 20 ¥, RAAAN
14.7%. B0 R AR LSIL. HSIL RUe sk anigy 4 400K &4 MibLse. 0o



T HATHA PR

KGE it & X (XP=6.705, P=0.082). T6687G HUREH Y 8.8%, #ILTF 4 4l
MREXMLE, ZRFEETFEX (X2=6.458, P=0.091).

£ 22 FRIBSHTAL S L1 BRSEES ()

AL R4 LSIL HISL BN Bit
" L " i ) 247 # e ' i4:7]
KA HHEM g % g R g W w (% B (%)
=5 n=28 n=70 n=33 n=136
A6178C N207P I 200 6 214 5 14.0 8 242 20 14.7
C6240G H228D 5 100.0 28 1000 70 1000 33 1000 136 100.0
A6432G T292A 5 1000 28 1000 70 1000 33 1000 136 1000
A6503G » 0 0.0 3 10.7 ] 15.1 12 364 22 16.2
A6551G . 3 600 4 143 0 0.0 2 6.1 9 6.6
A6656T . 1 200 0 0.0 ] 1.4 0 0.0 2 1.5
A6665C . 2 40.0 3 10.7 5 7.1 5 15.2 15 11.0
T6687G S377A 2 400 2 741 6 8.6 2 6.1 12 838
C6824T - | 20.0 6 214 10 14.3 10 303 27 199
6902insATC  449insS 5 100.0 28 1000 70 100.0 33 1000 136 100.0
A6947G R | 20.0 | 36 0 0.0 0 0.0 2 1.5
6954delGAT  467delD b 100.0 28 100.0 70 1000 331000 136 100.0
G7061A N S 100.0 28 100.0 70 100.0 331000 136 100.0

a: “ FONKRERAMPAE, &l R XK.



HIE IR

E3E T

BHBMRR B R AR AR, TR RS R BN, B
REBOLREMEEBEMBHLZ—. BEVTOARN, ATHAME AT KA %
RESHHOEERE, LHLRMER HPV ML, TREENEKERELR
THEERDRE.

3.1 HPVI6 RER K &Y

HPV R h —Hrg L A4 /N DNA 7% &, B 7% HPVI6 & CIN K EH
B EEWRRZ—, Bk, B3 KB R GITEIRRRE R 7%, X HPVI6 &
EHATHAMBIF . HPVI6 BUR I HAEARM SHEAMMR . s ENABE. B
PG SRR RSS2V E, BUSER 2 R I H A1 PS3 & pRb &
FIRRMR K, Wi N 0hee, THRARMAMNRHEAHN, 289
110 R AN

T EWERR BRI HPV f7 4 ML 5, al JEA R Y, BlI#F
FHIR L AYE. HPVI6 (IXF LI 2 &4E 0] G804 &/ 7717 b B 70, RBLH
AR S i, T RRIRCFRR AR, HPVI6 SEN £ AR B 1Rk
s 2 k. HPVI16 2 AMEWITIR Z R P aomi apidt A EUR R 35 44 HY 00 526
FED, et + 45 M AR B SN AL 51K PR IR BURS TR A IR L1 SEIM (K B
R, AT R R A KA.

3.2 L1 ZEENE WG SRR

L1 JEIM A HPVI6 BOIUEIN Y -, HguBh Wl A I e, L1 &
FI0-f 4 54-58kDa, 30 1SR AK X RA) 10K 30 0 (10904 ol 92

L1 JELE HPY 5UBEIR E6. E2 T HIxF (R, AT A 13 4% 5,
Wb 7 B0 L SCRA, W)LY (Ca AR P4 AR i b, L1 JERAST) iR
P RRERPE AT, L1 C 3 A DR AR BR IR X b, oft 171X - DX 0 L 1) 48 53 2 s
FIfRLE T UEMBEAE hS ML K, B0 L) ST M USERE, e L1 B,
i by R BRI C AN R, N A RO, XLy NS Ay IR SRR b, o A7 a1 4
RO N AT K LY KM C s RN i &SRR AYE 20 i b A JRAV ) b A By
X

L1 JEIKAE HPVIG (R BTN . SIA TR RRE . P kv h IR S IR B A
ORI AR HPVI6 Wy i 00t Vo AR R 1Y e i O I 1
M G #HETEBE (HSPGs) 20, #00- R A der 1ML R, A0 0 o B IE o ()
L1 ST T s b ISR A G R 1 FDRACIEER L 1A I 1 AN dafi "2 IR

.8



SN FH R

o WA ERz ™, HASRM L1 REEATERRORAM. D% UG
M H R MRR, HEEMGm AR e, LI RAMAT ARAER
FEHEBUAL (virus-like particles, VLPs) (45t EETTLIRGE T 4. B 4 i%4s
SR, A RFAN, SRR AR, FRTARNERILL,
ET—RAMB G A R, X0 R HPV BIBH AR & (4 AL,

3.3 L1 ZEEHHEMT

VLPs #im AN g RY, BERIBHUIRR 4 &g dh Ryual'sl, m L1 &
HHMM SR LA WL B R A3 R VLPs MBCEMTIZ WG & s g, Jrarel
WA I MM 4135 )5 VLPs #9i9. Kimbauer FH R KM C6240G £ AR
W RHR R VLPs 5 BZFEREKN 3 45, HHERRNGE M,
fH Yang FRF AR, T ESEAL D L1 REMZW, SR VLPs T H Tk
B SR MM MRS AT N, BRI (39K i), 0 AT i 00 3IF S K A R4 T 46 25 o
# 1€ B.

BATEBA AR KL C6240G RE, F5 228 (B MIHAHME H ALK
WM, XAGRGEHE. MERFHR -, BN, M. MR
WA R LGS 22, 5K ) HPV 16 7 54t 2Bk ] s EL47 862 et S s ik, fH)
OB R A I U 9 A e vy A 0

FATFEA BRI 5 W A8 5 4 6902 47 £i4di A ATC B 6954 {7 ik A GAT,
SERIEBCLY HE C ImE M4 449 MG 2 H M K 467 EERK KT IXEM.
19.0%IH FE AR LT 6178 7 IR, FEM D KX RENGE MMM . B4 e
SN F VS X, BIX A b Bigils KA LR B VS K0 ol G8B AT
S AT RS, A B BT RWIEE R L1 VA T A I
BUNMIR AN 8 o | KA H B 808 MI 5% 1 R IR 45 6 ) K S bk i B dgi
Fr,

U0, 0 MU & A0 7R A 200, A5 ARy L1 e 1 Db
Fy 3 HeVI6 (6 ik, RN A KRB, (RIS & AT, #2 H
HPVIE B ABIvE, KOXRei2. AW, FINTERAE HPV () BB 5E & 1 RN
VLPs of LARi#0 3% R4 A DR PE, iR BUAS, B, WaRidis B 4y
i, BEHLRIETE J1. INBE, BB PEIE A S DL R e L B s 4 O
NEUHIK, 78I HPVI6 L1 WK E 52 7 S S Bt & 07 IR R A&, wIfig s
O YRR T TI/E (DR OR (T

YRR A6432G, T 292 AL MDA MM A A
SRR 1 HPVI6 A3 T BN LISLL Bk (4 WA b, WA Y



BIE Wig

BRELR T MM, HETMSN R AR RN, REW RYERGR b5 bdEbk
FILLB B A,

3.4 AEHK L1 EREAHE LS

ALRGRER: FOHRXEFREHAL S HPVI6 L1 BRMREHMAR
C6240G. A6432G, 6902insATC M 6954delGAT, H R HEKIH 100.0%. XLRE

(X181, 7% 1200, B RO R KRR, BB R0 B R A ALKE A6695C, A6803T
Fo BRGERSHNREMNHRABRILE, GHFERHENRA. 6902insATC
6954delGAT B &b RA thFEAE T4 MY, B R s dust PV s i bk, B AEE
B, AP I BA R. T AR, Qinglong ShangY%% {f
CLrb MG X & s B AR AN R R PSR B REM AL (AS883C.
G6085A. A6164G FF) HRMEALKARME, thitnT W, HPVI6 #id L1 XA %
Akt AW SR KRR B e, BMERETR-BISMT, TR
Foft. TUEhmt, iXRh 2 AN R BEUR R R R B XA,

3.5 AEEBHERT L1 EEEAHEHR

BT REA TSI IR A B R AR bR ME M 4H, e, SER AW
HPV KUY R N HPV16 MEBR YA 8 vk X e, FLYIBHATH SR MR8 B 765,
KGR RGBSR -8 Y HPV () RFEERR et 77 ik A R/ K e

WO BIRAT S EPE LS, SR AT RR A P B - B R AR L X KW R
PSSR LY JENAE (2 &M, i TL20oW HPVI6 781 A/ - e i gm, (1
AN Y PRI R AT S X &R, XY Tonon FBRTLA R -5, %
T RE § L1 K 2 &0 1 S0 0 IS I BF A b, B O STa B () F6 SN &
&b, X A B BB IR AR,

LA, I TN EMNLUD HPVI6 L1 JEINA A S, XL
T A R RIMBI H 51, L1 BEIRI £ 8YE 50 HPV 73 df 00 S 9 it A L ik
KSR, ol e 2w S RO SR A0 A iy I, D S F PE 9 6 I L
PRSI IFPL AR LY SIS B AP Ly s &/ R 0l 5 K & of L IR B R
WAL HPVIL6 %3 WEIN L AP 1 s X R IR IR e ig.

HPV16 W i JEIK &P 1 AN X R, ANUZSEIN 2 AR e 95 g/
WA N BRI RE I AT K B0 EA YA HLA £ A1 X,
Mt AWETCON Al Ty MR IA LR MR X AR i
AWEFCEATHE & A sty K] i80S I A e b, el e X AR Y HPY LG
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BRL AP A R E W LR, BEED -~ LAE B S IEMTIR, BAMSH D
HABRMRE, & FEBTAERLR AR R EATIR, UEYER
FMLit.



HaE G0

F4¥E Eip

L HHBEHPVI6 LIZRFES S, BH LM RER A HC6240G,
A6432G. 6902insATC. 6954delGAT. G7061A CEX) KA6178C. HPV16 L1%IE
% 24 HATBY A S AR 1

2. H B X HPV 16 L1 XX % A ] it 2 B0 4 1o 5 bR 9 S8 IR 0 RS Bt
E, HHENEHRERBRERNE KR,
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HPV R REE S HHEEIRWAR

[(WEE] ESELIBIOLIT N ERMEME 2 —, EHERIR R I A B
R TIEERGH AR HPV HFEHELRE SR EIERARN EEREZ -,
WHHTHREARMAARTR Z A, €5 0PV RENLEDERR,. &
AN EIRR R R RS BRAE T 8K, XHBRBRIEL FRIGK 481
HE, R REHSREHEE T HNEX.

[x8ial) ASLKResE; BH: 2AM: BEIER

[PE3KES] R737.33 [ kb ita] A

B EE AL R, EHEE QLT L EEE MR —, £
IRREEFTR B B 50 7, BET: 20 f. BMERUERBEFHMAORERE 13 4,
G BOR B 28.8%, WEF 2 O L TFESE, HEERRFREEHIER
PR RN, LRI T 50500 010 77 4 e 5 SRR RO T S A I T 4 0 AL SR G

(human papillomavirus, HPV) #uksk MUK RRIAE S VI X, BTG 88 ¢
RN EL -, LIREMER HPV KRR Yy B o B S e LA 2 401 b 1 i &%
(cervical intraepithelial neoplasia, CIN) it ¢ ff) F B fERy M 14,
. HPV 55 if
L HPVIR/ B4 # MR

HPVAL b 13 & 700 REFLA G BE IS B4 - -ALDNAS HE, bF SRk AL B 1 B S L 474
WRBERE . eI AP BORl MR, AN ARSI IR, BT KA,
20O FRAL L PV R ALY SR ARDONA, th3 AN S 408, {045 YK (carly
region, E) FATEl, E2, E4, E5, E6RIETIOA RED, JEdmbihisitir . 800 N 3&
WAL, 1A WA . B AN kA B A . R e AR B R IM Y ]
X (late region, L) SAILUAILZ, SHVEWARM &0, JF 150 di ot 40 A 40 1
i K KFEEIK (long control region, LOR)Y. S AR £ KA £ MERAKY
U VT A R . NPV MR IN £ R WP
2. HPV Ly st

1M YR VR NG, 8 PR VAT SR iR i
A MR URASTTEF VA AN AR 7 N ARV R I R A S BTN U 3/ R TGP Y AR
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BIUUR I %5 26 o i AL I 1 e P R A0FE BT — FLMOA N R LR . 20
TR EA R, HPVIR TR« A B A A ARG b 2 0 B g K g R,
BRUEZSb, HFH R TR S o fE A IR0 2 4B s B (ORI AR TR, — RS R IR
WEFC, o3 — R IR 5 79 B 249 . 1976%EMeisel s RFortinflf 5L &1, 412
CE TR R R B o R I 40 2 4225 A0 Ml ——HPV Ik e J5 10 40 M5 PR 6 BRIO), TG
2R 30 S 0095 2 A AN SR8 A 1 S Mt S T L SRR e 1) A 4 A
Ul ZHPAHUR THPVIE R 5 S SR A E X R . AAZIE, Lutz WER B8
PErh st et — R BT HPY DNA, BG4V MHPVOIS], B S, LutzHLDNAJESI/E K
PREE A TH SR PJE T 5 B ) ) — bl HPV——HPV 1109, 5286 38 oh 304t s 53 U TIHPV L L
DNAE S ER6E, JF T 198345 AN 25 S iR BR A s e 1 55— HPY, BIHPVI16U0), —4
Jeis 18RIHPVHLEE.Z F= A, B JE 38T 0 2 SRR S0 S 460, HPV A e 1 21 250
ERBRERNE, RETEOEENRE. £4C0KNEDHEE0LRTRI LM
PERARGEHIPVEL S, JCr 2947 15F0 R 5 AOHPY BLAT i R Bt 3Evde, HPV16., 18
RUBREWE Rl e, RLITORET B IAAR RI02, DIGAERR y  f OHPY . MM, 5]
EEE G AR Rk L R NPV R M IS HPY,  WiHPVe /11,

F1 HPVHY4:Hy

3. HPVI BUE ML
3.1 HPV R B0 14 11

31 LRI HPV (¥ 308 1E I 55 HPY DNA (4884 %o HPV I LA ik 5
E MR ARG, HPV JE A4 3016 1 DNA 2 0h, 205, #8459 8 DNA 44
REL, E2 3[R, JFIEMHELE (ORF), SBE2 k. % 2: T % E6 A ET JER
PA¥E, 51K E6 A1 ET il &3iK03), Parisht%5— S HFR ER, R HPY E2
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HEUCIAR AR IEE AT 40k ps3 KBUATE, ATLLIES HPV #1k
BARACHIRI T 55— 5 A1k 53 AKHUR AR, Wi B2 4 I A AL, (LS
HPV $eAL A 12 E6 SRR BY o 11 0] 15 P53 8454, 18 P53 4 (1 BRAR T =4 40
Mo AL U1, ET BERI 0 HR-HPV () 3 BEBORAE IR 2 —,  HC4 B0 4 11 5 30 1 g
BEAHOIR 2 (pRb) 585, JFMBIILIEYE, 2 DhAge KU, B6 1 E7 SEDAM 3 B4
JHIREEILP 20 fAh,  EL S AT ARERNERGIRYE, A0 8 ST TRy, oL
¥k B4 SR REHEMEN, 255880 E5 54 K124 H R
MMER, T HLA LRREAF, RN %52 %% A MR R0,

E7 rescues E6 from
INK4A &

o
‘_.._.__
Smorgistic sltect in |

B 2 HPV B0 HLH

3L 2 W IgRRI0C JED L1RIL2, 42 B4R d 0 B ik BAC S e 108, HPY 1L
B NFUKFWE R0 LA ST, 4 2 54-58kDa, L TR IE R kK
WAESN S e, MR L1 80 5106 AR ) HPY SZARL5 419, s B4
Ml L1JER{E HPVI6 MM SN, 51Kk AR %K. P L RS B R
PR FERRAIM, HPV16 i iS00 1 - B4 7% 8 11 5 R AR LIS |- i
M LRI Z SR 1B (HSPGs) 4y, 2ot RYIHE IR LR, 05 i e 2 1
L1 S SO LR AR T K, SXREA b SR T B SR B A0 1 b B 40 0 6 117 2 A 2
G NTTEA L BN, SN L1 ACHE 8 MR 2ORANM . RS DU
AR A S A M, JF AR EAR 2220, L1 AN R E R
P BERERIURL Cvirus-like particle, VLP) (454, J5 % 07 LUSGE T 4000, B 41
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5 AFBAFAR X

FERME R A, R REAIR, R AR P OR, DT RN IERD
12, 76 F— R B e eA N%, X R HPY SV S B I FERIBL Y. L2 4
BIREKREA, WEKHEMAMFEAL, 38 553 DNA k.

3. 1.3 KX LCR XA M A2%5 S PE 9% F (cell-type-specific enhancer,
CTSE), & LCR MELEHNMS, BHERBNT PI7 MG, W E2 M F, N
T 1B P A 2 D E6 / BT S5 ik P,

3.2 HPVIE R B

HSEHPV R 15 R e R tHDNARY M 25 R A 1K), FHFRA DM AN B . AL SIEHPY
R R L E MY RIIE R L -, IR RME— A ([HERIEPEIT AR B RS
B4, AR ol DU f /4 58 88 347 AR 2 0hi 1Y S5 5 1 e ot 14481281, ik
AR E R, AR, F01750%-80% PE/L i BRI A 4045 5 - B sk e
LRl — PR LA B RUBIPVITL, IS (0 250 I SR P 1T B TR R A, i L
B A PECE 0185, B Y BY 2 HENE NI, IIPVIS I e it BRI, W
3-4MFNLHUVEAS, B ) KR T 6% 5 R QeI REARL A X, 7EIX B 1
WHPVIL AR R o 3R0G, 6T B A AW HHUEL, @ SRR LEANE K,
Bt 293 A A IO o] CLES B #1003 sEDNAG 3 Bk BK0A SER0UI () KR tb A7 0 A< 0], RS B8
KA N2 HMIEY K I SIE BN, A9 dEDNASE D, F1BE AT A L %R
ARALFECN, DR & A AT MR IR A, A5 SR B i 12-20%. ABATIAN
B BEONATSEERHYE, AL 1 AR RRAL R YAR Ao ALK REIR L 24 PN BR SR it
R R T A1) i O LN

KAIUPVER GRSy - ARG, JE AN TR RE, 0D BUR B 4 Rk A Bk
Lol VISR . s KRR g AR AR R D RGN R ARG
afei It EA R IK Rl AL LR ST TR 0B, w3 SR E R EIN
ey WS TTOR R (P2 SRl a0 [ D QRN E S P, & S P SRR T IAR o
M g SCRER 1 L e M M, BRI Gk A
4. HpV £ At
4.1 IPVE S S &L

TOEACHER AT R4 s A SUSAgia i £ AN R 50, " (01 By
AL FImRNATE ' 0T T SE A Ty R 0 AL AL DNA L AS, HEASBE ST TR T )7 S 420
AT ZHDUEN, L BRI ML PEK P S AYE M, S HPVIR L S
P, SRR FONATE A Dl ) L IKLRLIC 45 I I HPVRE T 1 W)t g a0



SE SCHINPVRI G Bk, Ay iz SESEINALh . MUBDEIRLLIER 350 LU R
10%AR . BEACRMIRT 1205 5 5 AR RAXMHPVERR, Mo, IR
HEMBBERESCRRE, YRR AFEBHPVIE HA ML 3L 55 5 B R 498% A A
i, S8 ICERRI S b FERAPTR, KT, BRIEN—BIETHKARARARERER
A5 THN2AHPVIOR! 5y B Bk 2 3 RITFIRILL R B T R B, A A%BAEIR. 9. 9%
MEERMIFFIRARMDY, XBF5E R MEAMES LR LLCREH T 525, TifeiR
ELCRTES F74 S ke (At SR I Rk 5%, ESHE2RE MR, TR
REXM. HE, EHFIZ 0L RERLARPVE XM EEI EPY, HitEAR
RRAEEXRERELRADTEX.

FLKARA B L R, WA, FUSIER TN - SO 2,
b5 2 X AT 502 0 BEB T AR R AL i e 1 2 SR PV N B %
Ak, AaTIEER LB S0 4 )8HPV 16043, LURIPVIS. 45P7), HPV6. 115%, Hpvs,
8%, LUK I JLAEMHPVAEIO | 31, 33, 35K1Hpv521444,
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