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SHLAEE B G X AR EHREEL P AL LER 167 (HPVI6) L
IFIR#=X (URR) ME6HEAFHI LA, UEFHER S S B,

MR5T5 ik

(112007 4= 8 A& 2010 4F 7 A0 A B K% E 2 b bt e B Bl 5 5 Bk b A
3374 B, Hrb 120 B4 LBE A RMERDR A F RUIBR EHRAL, WEIZH 107
Bl A EmBER AR, 10 FIAEHIRE, 3 BIAETREE. 254 GilbrA 2
CWANETREA AR A RENEBEREAE, 5 S0 fmBsH A EHERA
A 111 2% (Cervical intraepithelial neoplasia, CIN), 32 {51l 52 i3 1 % 2 20 | i py 9% 45
11 %

[2] KA EABKERIGH 8 2R ADNA.

[3] LAMREXHIDNAABIR, RMEAEBMERN (PCR) HA, LEMATIY

(MY09/11) i iR @R HPVI EHAL r A, RIEHHPVICRSS F4E314)
Jii% HHPV 16BH bR A _

[4] LIHPVI6MIHE4R ADNANIER, ¥ BURRRIECREF K%, #HiKBPCR

NP TANERF, SEEHPVIREREEAT Lt 44, F4kHPV16 URRFIEG

BR

[1] BE3UEA. CINII 5 CINII 4 HPV16 BYHEN K 60.00%(72/120)
43.10% (50/116) F123.19% (32/138), ERHLI %5 (P=0.000).

[2] URR BUFFE RN T 19 N RN, BrE b4 1521 S iR AET G? A
KA 64.22% (70/109) ArAF M) 24, 7730 FiI 7842 fIHE A RA, HB—KD
. E6 MFH RIERI 17 MRS, RENSER 178 14 (D2SE), HEE
U ZH CINII 2451 CINIL 4119 ER il 4350k 61.11%(44/72).62.00%(31/50)F 50.00%

(16/32), ZHZ BIEFHELTH%E N (P=0.499). {NW%F] 6 ] 350 ff AR
(L83V). AS R & WHRAKE, 7 154 5l HPV16 BItkbrA st & 59.09%, Hik
4 E-P BT 33.12%.

g
[1JHPVIOE L 5 EHRE MR A K EFEYIMEEL.

[2] BE®XOLETRTHLT HPV16 URR RABM S K nt7521 LLE nt24,
7830 1 7842 HIEK &R . HPV16 E6 T3 5.4 nt178.
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Abstract
Objective

The study was performed to investigate genetic variants of the HPV16 URR and E6
genes derived from Qingdao women with different stages of cervical lesions, and to
assess the association between the sequence variant and the cervical lesions.

Materials and Methods

[1] We use the technology of polymerase chain reaction (PCR) to detect 120 cases of
cervical cancer, 254 cases with cervical intraepithelial neoplasia (CIN). Then we selected
samples with HPV16 positive, and amplifies the HPV16 URR and E6 genes. The
products of PCR were purified and sequenced, and then were compared with the standard
strain.

[2] DNA samples were extracted from the cervical cancer tissues.

[3] The extracted DNA samples were amplified by polymerase chain reaction(PCR)
using specific primers for high-risk HPV(MY09/11), HPV16 to identify the positive
tissues.

[4] DNA extracted from the HPV16 positive tissues were amplified by the primers
for URR and E6, then the PCR fragments of HPV16 URR and E6 genes were purified,
sequenced and compared with the standord stain.

Results

[1] HPV16 was present in 60.00%(72/120) of cervical cancers, 43.10% (50/116) in
CINIII and 23.19% (32/138) in CINIL The distribution of HPV16 in Qingdao were
signi? cantly associated with cervical neoplasia development (P =0.000).

[2] There was 19 kinds of mutations in the URR gene. The mutation at nt 7521from G
to A was most frequent. A remarkable finding was the co-nutations including nt 24, nt
7730 and nt 7842. The most frequent sequence variation of E6 was nt 178, which was
61.11% (44/72). 62.00% (31/50) 1 50.00% (16/32) in Cervical canser. CINIII and
CINIL The mutation of L83V was only found in 6 cases. In Qingdao area, two major
branches of HPV16 were type AS 59.09%, followed by proptype 33.12%.

Conclusions

[1] HPV16 is associated with the progression of cervical cancer.

[2] The mutational hot spots of HPV16 URR are nt7521 and a co-mutation including
nt24, nt The mutational hot spots of HPV16 URR are nt7521 and a co-mutation including
nt24, nt7830 and nt7842. The hot spot of E6 was nt178.

[3] HPV16AS lineage is predominant in Qingdao. As lineage appeares to be more

oncogenic than E lineage.



Key words: Cervical carcinoma; HPV;URR gene; E6 gene; Gene mutation



31

53l &

B HUE (cervical cancer) &% WHIEREEMNRE. WY, SEHK SR
WBITHS 0 %K ARBFERY, REGEFLHFLA3.154, it REEE
BRI B H(128.8%, BiEFkEMMXIMK KR RERRINAR, §197465F
18 ¥ Zur Hausen %48t} AL LRABR 8 5 7 5 3 KR AT 664 X R0B BEPIeLok, M pg
Sr#E @S BETN R E R R EWBIARA, FFRHPCREEAMBAN T EHifE 5HPy
BRRREIT T KERAR, RIW0% U LB Hw HLHE AT TR I ) & fEHPV
DNA, JiBHPVEREEFRNRERBETMXY, BRi¥EHEAN, BEl
HPVEY R EHim L LR RO EER ED.

HPV/E 3. % =% B R K M (papovaviridae family), & —ZL AR/ AR AUE
FHIDNABOMEAREA MM EORBIR . HPVERASHIES 0005435 (bp),
DFAINERGY, BB MK (early region, E)&HEL, E2, E4, ES, E6FIE7HL6M
H; #eRX (1ateregion, L)% #IX (10ng control region, LCR). FIHR M1k, 2
B 5E H200% ANHPVHEER WY, M7 H SUE M I K/ 4 & 15 R (High-oncogenic risk
HPV)FK f& A (Low--oncogenic risk HPV). B ERHPVIIHPVI6, 18, 31, 33, 35,
39, 45, 51, 52, 56, 58%, WHIEAEIERNZAN LR EBERE, WEMH LK
P98 #97 & 11-IT(cervical intraepithelial neoplasia [I-11I, CINII-LID)AVE A= R %,
H P HPVIONHPVIS R S8 & i & % WA R; TKAERHPVINHPVSE, 11, 42, 43,
44, 54, 6155, WHIE LMELGEE REREE, WATHE R HRFE T BB
FRE T BB AR RZE(CIND,

HPVHIE PR T W TER KB KON R, Hb7030% B KEEE 4% H
FLUER, 20-30%% HHFEERE, 10%HEACINIL, RE1% KR ARIAHEES,
ISR BE A R A RE RS S INHPV (™ BB R IR T R B by e 1 b
BRI S B8, HPVRE A MS CABI PR AP 7E: 76 RYERZFHPVH L
HEMEAFE, ZHMREL R TERAEAPVEY; TESHPVHXR B MRS,
HEDNAE DL s 24 TV A BT T akd, HRNAEREE KR, %5
NERT = EHPVESR . HPVIEE & B DNARIE RS, mERRA R &4,
FEOR AR R RER A E, FRFELEFNE / ETEESAS T RUS LSRR
&, AR KBRATREEEETRERERTE, RS EH WHPVI6HR
ZEHHRAEGHE, HETLETENRERBE-NSRESENER.

AHABELMURE SHX LA R EHHREALP HPVI6 URR f E6 HH
RERE, THRERRTRHEERE A RESEHIEE LR R,
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PCR 3|4

Maker

1.1.3 SE AL bR A

% PE A7

XKH PE A

% [H Bio-Rad A ]
LR

® 1 Eppendorf 22 8]
{5 Eppendorf A&l
{8 Eppendorf 2 &l
=¥ Eppendorf /A F]

gk et ik T

Takara /2 ]

WE =AM ERFHR AR
RE =LA ER A

R BER LR RAF
Spanish 4%
RECIHARLTHRAH
¥ B Gibeo A ]
E#ETAYBERAF

Takara /A &)



MEL L

2007 £ 8 A3 2010 % 7 Alnl B 5 K2 E B i e BRI 4B 75 B A8 b A 3t
374 51, o 120 60 i%RBREFERMERUR AT AR E 4141, I 2K 107 B
HEBBER LR, 10 BIABHIREE, 3 G4 SHIRE. 254 Bk AREN 12
WA BESREARERFRENEBERS, Kb 50 GIREISN D EH EER-E
2% 11 % (Cervical intraepithelial neoplasia, CIN), 32 GBI A E R LK REE I
%o FFAWAREGESFRET-70C, BWE KRS TERBLT. BEHWHTE
A, DR, HEH—BEEEETR. EFRANTFYER 458493 %, CINII AN
424496 %, CINII HN 41.4£11.5 % . BEFREZHHRBHEMERE, F8K
FREE R ST %R
1.1.4 BHPEXT B 40

EKE Siha AR (5F HPVI6 EEAMMM) B,

1.2 L8 Fik
1.2.1 L FR A DNA BIIRE R 1R
1.2.1.1 H & RR B
1.2.1.1.1  1xHMWbuffer ()%l &

% 1.1 1xHMWhaffer #| &4 Z
HIRKE  EHERm) FEe ZEKEmM)

EDTA  250mM 40 0.7445 10
Tris B, M 10 0.242 10
NaCl 5M 30 0.753 150
ddH,0 910 200ml

BARRR 990 200ml

1.2.1.1.2 @K &



7 8 NI ATIB X

EHMB K 20pl1
10%SDS 40p1

1 xHMWbuffer 3.94ml

1.2.1.2 L8 ADNARIRIN

[1]56% & HisL R H L PBSH M R B ik2~3 K.

RIEFERBEHIAL, KA 1mm’, BHUHHALBALS mIBLE.

[BIKHBEE A EE W TELCTA bR &, 56 BRSBTS Ol B 3500,
HWENMARER, MELEAMAD-Hanks#, REBEHRIK, BREL
(1500rpmx5min), B INITIEHIT T — LR,

[4)7E 5 F BYBR B 202 228 2 40 2 e gk 1) 700 P IAm IS AR 2 vk, TRAT
BE23min, KB5S C2hE37C/A2CHE (RERUFBEESE).

SIMBRLRARARHMBER, R EAREARRIE 258 i3 Wk e &3 RE
FE: MBHEAR, WMEARGEAMERIE, REHIEES20min, % /53000rpmx15min
%TJE\O

[6IEE L=, FMAFERIGEELER FEKBHATEOE (Bl TR
VEMPHEN), MASEREEAER (LE At BEWE, E5L—J0B
- VS up

(7] BLEHBERKEBATE, BIRTRE-20CKE M 8 Z BN KK
(HHBA2.5:1), RESEELRS, MA-20CHKELR.

BISBEH & LEHATE A (3000rpmx10min), WA ZRITEF=4, WHHRE
PEAM-20TT0% ZBENE ADNARBERIF: £ X ERITEE, WHTREBLE
B B UTUEfE ADNAJR#E.

[9IPCR R BT, BRHEC D EJTIEAFEPE B, FE FIETEEYR, IMAEEPCR
KRBT IDNASLIR bR A, FFET4C,



MR T5 i

122 B EmaEUR M (PCR)
1.2.2.1 51 it R & R

IRl Primer Premier 5.0 51#0i% i, H4E Seedorf %&1*1985 & i HPV16
BERALF, @B TAEYTIERBARREHRA G AR ALRFEERHT
H51Y, SIYFFIRYT B KALE L 2,

£ 12 HARENDAFAYTHERE

eIk k4] FF41(5" 3 PN

B-olobin F: GAAGAGCCAAGGACAGGTAC 268 bp
& R: CAACTTCATCCACGTTCACC

F:CGT CCA AAA GGA AACTGA TC

HPVEMSIT b GCA CAG GGA CAT AAC AT GG 430bp
HPV16 $ F135] F:AGG GCG TAA CCG AAA TCG GT 140bp
Y R:GTT TGC AGC TCT GTG CAT A
F: CCATTTTGT AGC TTC AAC CCG
HPVIGURR ¢ AAG TGT GGT AAC TTT CTG GGT CGC TCC 617bp
TG
: GA
HPV16E6 F: GAAACC GGT TAG TAT AAAAGC AGA C £T6bp

R: AGC TGG GTT TCT CTA CGT GTT CT

1222 REEBHKRMN (PCR) &

EBEFK 14.3pl
MgCly(25mM/L) 2.5ul
10xbuffer 2.5nl
dNTP 0.5ul
TaqDNA RS KE 0.2pl
L5 0.5ul

TG 0.5u1

DNA 4yl



B0 AT

1.2.2.3 PCR ™4t

¥ Lid s @A T EMAZ EP BN, HEEMFREKE EEHTU &
B R R LR HORE S RYERAYE, R I B 6 0 R ik R BB R
SET RNMARBR ST WMAEET, ThEY . RESHFYHREREENA
BMIbnA LUK Siha 1Mtk DNA MBATERTHR, LA 4p1 K DNA 1SR i 2 i
BIPER B &M 95T 5 min; 95CA&HE: 30s, 55CHME 30s, 72CHEM
30s, ATHAE RN AR B B9 F BT 35-39 MBS MRS LG 72°C L4 10min.

123 LK DB

X B-globin Kl Fr 414 & K B Bbr A R DT BRI TR . LUREUT
DNA A#R, 8RBT %S HR-HPY Fttbs Ak, BRAEE RESIME
URR X E6 51¥)5LHixt HPV16 #r A ) fiik & 5% 4 H K%K URR & E6.

1.2.4 W FR =1 ik o b7
1.2.4.1 %% TBE i

Tris % 13.5g
W 6.875g
EDTA 0.93g

WFEA  2500ml

1242 FHREHEER (1.6%) HIHEI&

[1] PR REL 30min, FRITIAEDE 0.32g, B HBIN DR,

[2] 5EH 0.5xTBE M2 3 8, BIUEMIK 20ml, BIAIRASHELEIE
HWIRE].

3] BEBEBAMB AMAENE, BETEREBLREIEENRE), &
BEREE 50-60°CHMA 1uLEB, 4.

[4] BN 8 FLEK 11 FLEERIH, 30min f5 HAKER .

[5] RERKL, DMOHE, BEEEEHFET4C, £H.

1.2.4.3 k4



PHEHL 7

7E PCR ¥ B hn A, BHREY, B EP BAEMEE FRAMER
BRI =2y 4ul, IMAHRKENBER, REWITIRS, BESHEMAR
Imm FIFLA, BERHUEBBBREARILIEHKILBF I BRETSY, KA
100V 18 E ALYk 40min-50min G B REFRIEMEFEREN) BIH.

KREIR BRI D T MEE, SHERE SV H K EEE.
1.2.5 B BBE R0 K 4 it

PCR P44 A4 5 BEAT XU B, A4k RO AR 6 th Ak s Sk S R 2T e SR 42t
U FF45 5 DNAStar 54207 B KRR R, FHMBAREBLE, ST S AN,
1.2.6 Zit ¥4

¥ Fl SPSS16.0 S #TSE b, HH BRI B AR LKA R, P<0.05
HEREGTFEX.



B RHRFWLEMRX

F2E 4 R
2.1 SERARA S HPVI6 My 4R

RKA1.6%3F R DNAF= Y 1T ik, Midk4: R B7R7E140bp bW E B
#EMENE. WE2LIFR).

Bl21 HPVI6 BAMBRNER
M %3 Marker, 1-8 b HPV16 FitE#RA, P AMHERMR, N G R

KRR 374 BIE SRR AH, ZHEA. CINII A CINI 4 HPV16 /&
B2 5350 60.00%(72/120) 43.10% (50/116) F123.19% (32/138).

22 HPV16 FE#RA URR. E6 i #4H

EEUHPV16PHHE FIDNATE A B, FIFYSE5I9Y HURR. B6&H, MM
R4 HI7E61 TopF503bp b ME BT W& . (K22, 2.3F17R).

Bl22 URR §H48
M 4 Marker, 1-5 5 HPV16 URR FRtE#RA, P AIEME, N ABHEXR.



23 HPVIGE6 I 14 3
M & Marker, 1-5 & HPVI6EG I¥Eb5A, P HBREERTE, N GBIHEX .

LE 1096 AR I Y HURRE R, EFFEA. CINIIZRICINIA 45 448

Bl 3761F02480 . EF1SMBIRRA RN 1 HECRR, THHEMH. CINIIZAFCINI
HarHh7260. 50B1F13245

2.3 DNA JlF4 3
2.3.1 HPV16 URR M543
URR 75 S RN 5 R B K 2.4-2.7.

ACTHTEGT T VAT TR A666CGC
i - f
A | { 'A
| ) Tl
i |

o
i { I3
i i I
Vo i
4 4k
i
, Ia
H
;1

A o sl &

24 G7521A R Bl 25 C4T kR



i NP AL S

TTEaCTaCCCT F A CTHCLECA TG

2.6 C7730T ffy&ME

2.3.2 HPV16 E6 H1illF 4 2
E6 /5 f5 LAY RAR A7 5 Mk el WL IR 2.8-2.12.

ATACATG ABaTAATAT TATACATEA‘ATAAT;

Bl 2.8 #RAERK 178 {75 fry e /] B 2.9 TI178A (iR

"ATaChTG AB ATALTATTAC

|
¥

N i

i T
bl I e ]
AR
L ’ 3

~ PR PR

1 ‘ll|
fi
Al J LJ RPN

& 2.10T178G [ &

10




iR

TGTTATAGTRETGTATGG ATTGTTATAGTBTGTATGG

i

U Y

2.11 T350T fee 2.12 T350G [
2.4 SL RS

2.4.1 HPV16 URR MF4 R .
FH 109 Bl KBy #5E URR 2[H, ZHEH. CINII LA CINIT 41735

A 48 . 37 BRI 24 $. ¥ HPV16 URR F4I 5 E HPV16 bk URR HHE T
X, KKbRAHIIIZ M RBAL S, ERINE 2.1, LK 19 MREME (RFH
BN 10 MRERL A, Ao 9 MLARIERDBIR AP RERE, KXKTFiHB),
PR BT i URR #EMIALE 7521 fLAHEYE G? A RE: BH 63.30%
(69/109) HIbrZAKME] 24, 7730 1 7842 =AML AKIBRERAE, HAeEHSUEH,
CINII 4 A CINTL AL LE 1 43 5 4 58.33%(28/48)75.67%C28/37)F1 54.17%( 13/24),
ZHRERESR I FERE N (P=0.149),

£ 2.1 NAESREALH URR BE B SR

LCR R AL

a 8 9 « T % <« g g T #

. OF R Y KOO 2 2 2 % o owm e
Wi 6 A G C T T 6 C G ¢ CINIT CINIII Ti%if
E-P A - - - - - - - - - 10 9.2 3 2 5
E-P A - - - 6 - - - - 10 9.2 4 3 3
E-P A - - - - a - a - 2 1.8 1 0 1
E-P A - - - - a ~- - - 3 238 2 0 1
E-P A - - - - - - - a - 3 28 0 1 2
E-P A C A T - - - - - - 2 18 0 1 1
AS A C A T - - - - - - 50 459 12 19 19
AS A C A T - ¢ - - - - 11 101 0 7 4
AS A C A T - - - - - 6 5 46 1 0 4
AS A C A T - - - a - - 1 09 0 1 0



T 8 NP AR X

AS A - - - - - a - - - 6 5.5 1 1 4
E A - - - - - - - - - 3 2.8 0 1 2
E A ~ - - - - a - - - 1 0.9 0 l 0
E A - - - G - - - - - 2 1.8 0 0 2
109 70 70 70 12 12 12 1 5 5 109 24 37 48
F: E-P W LbHERK—3, AS b HPVI6 I8 WM R, E RN, “ &R AkRAE
2.4.2 HPV16 E6 N H B K BERTF 74T
PRI B6 AR 1T MRECLA, Hop 13 Mg b R, 44
PLRATXRE (HTFHP 8§ MLARTRER DA, BEUERREDR
SR, FXPERFITIE), HERNE 2.2, %G RET 178 LA LRBMA, HK
FRAFH E6 BAS 25 M RLEME DR M (D25E), 3£ 91 Fils A% A% 4
REZ, HAETHFEA. CINII LR CINI ARG 50 61.11% (44/72). 62.00%
(31/50) A150.00% (16/32), ERBEAFEFRTARFH I ER TR ITFE
N (P=0.499). FAMUMEZE] 6 B 350 f7 5K, LURTFHE 83 MEHEM =R
MR AMERE (L83V) . HARREHALUMEBHPE 4 1FE 2.2,
K22 FRIENHRTANY E6 HREREN R ERE BTN
HPV16 E6 JFAILHESE AN
= 2 £ B X 8 B 8 B sy N wm s
A A A G T T G A c T CINII CINII1 EFHiE
E-P - - - - - - - - - 47  30.5 15 12 20
E-P - - - - - - - - 3 1.9 0 1 2
E-P - g - - - - - - - 1 0.6 0 1 0
AS - - - G - - - - ~ D25E 83 53.9 16 30 37
AS [ - - G - - - - - D25E 4 2.6 0 1 3
AS - - - A - - - - - D25E 4 2.6 0 0 4
E - - - - - - - G L83V i 0.6 0 1 0
E - - A - - - - - - D25N 2 1.3 0 1 1
E - - - - - A - - - R38K 1 0.6 0 0 1
E - ~ - - - - - - G L83V 4 2.6 1 1 2
E - - - - g ~ - - G L83V 1 0.6 0 1 0
E - - - - - - T - H78Y 1 0.6 0 0 1
E - - - - - - G - - N58S 2 1.3 0 1 1
n 4 i 3 89 4 1 2 1 7 154 32 50 72

E: E-PAHEHER—BL AS A HPVI6 HHTHETN, EXHBRMEER, Rkt
WHRE, KHERETEZHERTSHMEIEMRAT, NIERETRERE L RBE LR
3, BIEXSEE, “D2SE" &7~ HPVIGE6 R 25 M KM B D754 A E”,

2.4.3 HPV16 W 4H7
E6 KM FF L FIbE AR ILE 154 6, & S X BU% WM HPVI6 A% AS &Y,
12



%R

FERmAF L 59.00% (91/154). HIXN E-P BH 33.12% (51/154), Bob—AREE
RAE E 8 7.80% (12/154), REMH TR, AS BESHEA. CINII AR
CINII BRI LLBI 7 5 A 61.11% (44/72). 62.00% (31/50) Fi 50.00% (16/32), =4
Z IR ZEMTG T EE N (P=0.499), E-P R =H 5K 30.56% (22/72). 28.00%
(14/50) 1 46.88% (15/32), =HZ B ZHEKH#EX (P=0.170); FKME E Y
53R 8.33%(6/72)« 10.00% (5/50) Fl 3.12%(1/32), =4l EZR L it%E X
(P=0.512). /&4 HPV16AS WA B3 B & THEL (46.6:8.02 %) WAL E
TR CEBER 54.549.26 &) EE/ 8 %,

13



18 N FH AR

F3IE it i®
BRI ERM AT A i ENER, REMALLRERESSIERR
KEREY). HbrE 3R ALY T4 S (the international biological study of cervical
cancer, IBSCOMRIE 15 92.5%(FEH7E 75%-100%) i) S S5 41 i &% HPV DNA,
Hriid 2/3 K ESERBIS HPVI16 £(51.0%)5K HPV18 B(16.2%) KL H %, i
HPV 16 fl HPV 18 RALE NN FEREY. 5 HPV16 HREE RtEmitm &
EEHZH, 6T, UREENHHSATEENE .

3.1 HPVEG6, URRE & By 454 0T B

HPVERA FEA N WK AR (BE), BMRIERER (L) F—4
KiREX (LCR), HAEONETEREE M LR Mo, HEUEASHpER
PRI S 8 2 [ AR TL AR P R R e BUHPV 3 BUS B 6 K8

HPV E#HATEFS] (URR), K£1£9850bp, HS™ X, FRX(ffFILKHE R
PN KAK, ZHPVIIIEMIBXIE, BREHFAFEEe. ETHN MR TR
B)TPITTLAFSL, A, URREESHENMMMEF R XA FESMS, WHARE T
1 (nuclaer factor 1, NF1), ¥ RHEH1 (specificity protein 1, SP1) 4K 48 i B FH 5
F1 (yin-yang factor 1, YY1) 5% P40 MuE ¥ 5 URRIX §1/8 5) F H A 0% a0 )
fER . URRHIR AL AT 1 B 1 45 & 0 A SRR SR L 8500 IR 1 5 5 b 7 O 080 3t o G
URRKHE38)EME. URR K95" X & H MR R F=M Hof &b B SR 2 BRI 8
AL i, 1R R T B mRNATE YK I SR TR — MR R B2 &A1 &,
PR EGH LSRR EERE TN, HES KBS RETFE A,
XSS AT A R R R R 54 75 2 F i B i S URRIGEE M, 3R - bl
MERANRESE, Ax R EARREBRMOR S RN, 37 KA
E6/53)FPITA RAMRAFER 7olk, BIANSpIE A0 &, RESESMEFRA;
MR EEERE2A A1 URIANTATAR, fisiiRGEakmgragald,

HPV E6 # N 4if5H) E6 EHRRARKNEH, EMNTRERRKIELEL R,
BEARREIBAME K EN. E6 BdS P97 &5 A4 R, &M
26 DUR R s B MG B 3% 82 X 1, (nuclear matrix attachment regions, MARSs)
ERER, EF1MLF URR 015" X, H4—MIF B6 REAY, H CiRil
4 NMEFRMAFE X-ST)-X-(VLUDHBRINEE RTHFT, h PDZ £4H, M35
8 ¥4 PDZ F A R AR,

E6 H B B MV A 20 048 RpS3 i fEH , AT {RidtpS3 s H I B5f#, FHps3

14



ifig

DIREMSS IR K, (EpSIX 4 LS M55 Fp21, PCNA, Cyclinsbl K& Cdks%
R IER R, B4 MRDNARKG ERM R4 EE!, HPV 16 E6/RIBHIECE
i 5 5 I E64H < 2 H(E6-associated prorein, E6-AP)E 4+ 8 5P5345 4, E6.E6-AP
MPS3=E R LA Z A, IR SEPSIHIT FALREM, 5402553 G1/SRIG2/MIT
R B AV R B, fesh, EORBERAR - FMEREFRNRLE KBS I
REER T, B I IR o o T {3 T 3 40 P 0 5 2 3o P i 1 7 O o 7 7 A A

A2 Sk 4R R /DB B T HPV FE P i 80 40 e o E6 5 R 1 32k FT WK L P VR i
RETE, MR LM A5t , A STIE MR IT IR IL T AR, PDZEAR
BEXHARMEES TERBEARTEEEW. FSHED. AREZEUREERL
FEENRTELEEERN. BEMHPY E6SPDZEAEBEEN S, SEER, xt
A MR T S5 K B OFF D RE = AR AT M BAR, 53040 Uk A Ak R SR JE i &

[23,24]°
3.2 HPV16 URR, E6HIZETIER

AFBFR B 877, HPV16 i) URR T3 R REMERSNIFY, MBIyt
REFERMIIR GI521A, EHAEHER A EHRELRS 80% P, KRt
G7521A MIRZBHE R 100%, %REMTF YY1 44605 . Michael JL SPRE7T £,
YY1 &&0 SRFIMREMUBERE p97 B TR LER 2-3.5 &, #ifi 8%
HPV16 s E6. E7 ¥ RAENHITHE, MfER T AKX LM, To%se
WA A AL AR AR S Y & B SR R MK BETIR A 7521 LS RBTE
BEHANFRRADRET RE, SRR HEE BRI R F IR BUEE .
LA b B0 48 7 i A7 5 R AR TE thE 57 90 Bl A ) 8 A 2R 5 g T ol T B (B S B

5t 24, 7730 M 7842 EMMLEMBKAREERENR LR, HESHE.
CINII & CINHI A B4 £ O R, HEZA D4z ENE B EnRER,
WAREARLE P L= MR RS Wk AT B KB . AW 5 LM 82
FAL T BN 5 ZHERETE S X IE: G7521A R G7826A ff S RABMLF YY1
HHEX; T7714G MR REMTHXE T NFI EAXKH: G7868A A7 SR MIAL
THRERHIHNF E2 7 URR £A KX, XA SNREH LN KENSUEETE
W, HLRN RS ASEE A AR EEERNGRE, REARRGEERER
TR, BEPEURHMBNRE . TOHXRTA S OB E R AL
FH—SITR, ARMNUEHTERE T HE.

E6 At REHEAMRE L HEE, HAFEHERE R T350G, B L83V BRA,
—RFI% L83V M ARt AR RIS RRM iR, ZEILEREE R 40%,
B 44%, LMPERBEEA 52%; TERMIEN 6%, JEMA 2%~8%, LA
LR R B % NI RAELRRN, KR b{UH 6 (3.9%) BlbsA4 R4 %R,
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HeAp 268 ESRE, 3 6IE CINILA, 1 BIZE CINIH. B2%F CkiRE, L83V R
B 5B AR E6 ML T AR SBEHBER LR & ERAR R A, AL EHnsiE—
LR BRERREER,

MR T BRE  K AT T350G R, R HIXRITHI HPVI6 E6 RABRK K
T178 fisi, BID2SE AR, URBUARHTEARNEFEERRN MK, EH
EA 62%, FEHAN 44%, HEEN 0.9%, TR HEARHIZRE 2, cof HB
LML E FUR T A L MR R D2SE REFSR FEEREENR
2%, HY5EWBHER R AT FE N RE, T H AR5 R %R R iR
B RIBIER AN EBERRE, KRR 178 SR AERE, HESHRA
REEH 61.11%, HEEFEA. CINIIAM CINI AR hiZER LK EE X,
B, Chan PK %% BIAL%R 9, D2SE RAAFHIMite EHREBOARFAME. L
EHiiR77, HPV16 AS-E6 D2SE & Bl Ak 5k /i, TIAR SHMAHIHREE
Ko

AR AS BREGHK EETR (59.09%), HAHERME &, fEpR%Re
NPEIE A EREEEMHREE N AS BAME R, KBMBER., HHRITBAN,
SRS HPVI6 MRTHERAR, 9 E As B RRTRER H—M4
X, HikZ EBABMEIE). BATHBFFIE KLY HPV16 AS Y KU B 2 &
FEFERIRLE E UM EE T/ 8 5. ARSMBIARRIL 35 394 F
BESRAD As B A5 (66.7%)E @ T 2 F = 5% 41(47.4%) /854 E B
B 53 A1 15 (33.3%) M SR T Hp 22 46 & SUREAL(52.7%) 0 R T 120t o [ v 386 J i
BLEHEBENHAER, AS TR (65.45%) RE S S HENER VAR GFE—
TR FREHIRTEMX AS T RRABHNKM E B BH TR SustE.

B2, AH R S X AR E SR A4 HPVI6URR 5 E6 BREF
ELMTIIER, RET X T HPV ZRE R 5EHHAZ B ER, HUGEK
P77 R AR R IRAT IR 2 R R
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1. HPVIeERRSEIRMK L KEFYHX.
2. HRMXELZEHHRAHL HHPVI6 URRRTH A Fint7521 L Bnt24, 7830

3. ASHRB RE X EXREAL P EER HPVI6 4.
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HPV HHXERZ S5 ETEHXE

OHE]  ASLRWRERm#E (HPV), STHESEE HPV MiFE& L R S SuEm
EHRKE. HPVI6 BEMA BT 2 MG REHRAM AT R, MRk, M
MSHETEMRE. HPVI6 FELHRTEM S, TR HPVI6 ZR4kAE TR
LA MBUEE R, T B RARIB0E G B A S A R 4% £, HPVI6
RAGAREEHENRERBER R 7% HPVI6 HEERSHARE FELML
M. WBIT. DAREEREEHS AT EENE X,

[xgin] E5fE: AFLREmE o BN, ”E,

[FE532%5] R737.33 [ Cikbriligd A

BN E RNARURERE, WEREENNGH, SREED RS 50
Ji, BE220 B, HAPEFHREEIS 80 %kERBETER. RRNGEFRKHN
13.15 )3, ot S A 5 S50 8T R 9 5 B 28.8%, BEEEH 2 AT AL B ik,
HiR®E k2K K & RREBR ALY, EHENHRERE—EERA s
ZETEM, 1974 & zurHausen HIKIEL HPV B G MR 4E REHEY) X%
RO, 5B RN R NI o M —— AN A B B R T, RRE HPV K
REFEVIRAETRAENE. Bid LR, HERKRERT HPV BRI K E
B -

—. HPV & HE
1. HPV 4

24 AL BRI 200 270 HPV AL, Mo 40 KBRS RUEHE . 128 HPV

S5EFEEEMEREERA K2 A EGEA (High-oncogenic risk,LR) FIE fa !
(Low-oncogenic risk,HR). =fEA! HPV 5 HPVI6. 18, 31. 33. 35. 39. 45,

51, 52, 56, S8. %", 5 HHUE R T EH L KAEECINMEX, T HPVI6 B
M HPVI8 B R FENUEF & ¥ WA, KAEE HPV B3F HPVI. 6. 11. 42, 43 %,
oA EERSRIERE. Bosch 5f 22 MNEKE 1035 6S BUSHE AT
R, 929%MEHEHEA HPVDNA FtE, Hd HPVI6 Bt 50%LL b, Hkb
HPVI8 %™, RF#E HPV 57 HmMA L E R RIRK S %, MR
MPREPEELMGR HPVI6 B, EHREFNZLL HPVIS B, HPVI6 MM
BCLAHPVI6 BN LR A RS, WKWK, BUasa",

21



1 8 NP A0 3

2. HPV i4Hy

HPV B TAZZWENLRRELER, A% EFHLIH/NIEE DNA 7,
Hi DNA #ZOMEARTH K, HRY 52-55nm, FHEFRAHE — 44 8000 AT
XU DNA. H DNA 145 9 MTFILASHESE (ORF), 3 MR ERZY Skbp ()2 Ak
kX (early region,E), £5%i% DNA B, HRMAMEL, SBAMKLELL:
3kbp WM %S K (X (late region, L), RFFARKFTUAIS: —KL 1kb #_LiFEE
[X (upstreamregulatory region, URR), th#R4 K ##5[X (10ngcontrol region, LCR), H
PER S M REEH AR ENEREFE &M S R EH T,

L2
. E1

L1

— /.

1 HPV g5t

B %X % E1. E2, E3. B4, E5. E6. E7. E8, TEF#H LA /455MI DNA
g2l (LK D, HEHXERREHNEAT, BE6 f1 E7 EALRMLE HPV I E
BUWEERR, W@ ps3 M pRb HALSH 5 REENRERKE, TS
FEBSURE TR, SEESARAMKENNEL. E1 BEAMS IS HPV K
RIS A, TREEBIER, ERABPRXBIEM. B2 BEHAEBRMARITHE
MEWER, B MEIERE3)F5ET E6 M1 E7 MRk, B4 BAREMINE
THMRERIEM. B RIREEEA, ERPANTEENNEN. FRKIREE
fEH. Wik R ER R REN R AR RN RS, A5 L1 L2, BE
ZHT HPV PR E 5. URR & HPV MIERBXIK, BEHRIE E6. E7
AEEIEFAEF)F P97 JutFsr, R, URR EE5H B NHAMEFREXRE TS
ERLE, WHAREF 1 (nuclaer factor 1, NF1), $$73%H 1 (specificity protein 1,
SP1) PLR A iBABHAF 1 (yin-yang factor 1, YY1) ZZF40 M E T % URR X i
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AT RABIESMEIER . URR MR B BLIE T4 A S M B R A B 7
ZERENFIIRTTHE IR URR KIE3hEH

3. HPV KBRS ERES

HPV ZHEAMT HER, RERTIREARER DT 20 5, HHAEBERS
ALRENEE, BHREARTE, FIAEE SRR 5 & R KRB R R
Y HAEBERSEEREANREE, REEASUARLICE IR R R EA
PR EARARE. BEHPV 5, BTEEARAARERBNEE, £X3
By BRI, RAE—/MRSHEE HPV B4E M3 HPV ERML K. 5
EEARERES, 21t 8-12 FMERMY, A BRARBIGEEH LHREREY
o

4, E6. E7. URR HIBUEKLEI
HPV E6 % R4%5H E6 AT EMATHE I ARG AMBENA ML, HIFHGED

(A) Transformation
Immortalization

(B) Transformation Protein dimerization
pRb-binding & degradation Transformation

I

Transformation  Phasphorylation
pRb-degradation site

2 E6 R E7 RAMHLKM

ATEAGBS SO REREL /MER, 2 TFEN16-18KD. HIFEHEHRESH 2N
HIRGH, HEMEMRCxx-CEERx-x-EEM) (LE2-A). XHEHMETE
HPVEGRT3EE, SHMMEHENL. HREE. RARMMEEERSEIEX. KC
B R AN BRI EX-(SIT)-X-(VILUDHR B BB R T RFEF, APDZE&EE,
FEEEAMMPDZEARMAEARD., FEOFENEREVEEBETLESHE
FpS3MEME, (BT HDNABR, MTISBARMMELE. U EdB&BTEs
KB H(E6-associated prorein, E6-AP)EH:A$4 88 5P534 4 3 RIEVEM. E6.
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& NP7 R X

E6-APHIPS3FT R =B 44, % SPSIHIIZ BALMEME, SEUM M sk 4: 4, PDZ
EOREEMARMBEER, EHEFEEARTESN. F5£%. ARERULE
FARFENRFOREEERH. RERHPVESPDZEAERE LMY, S8k
f#, A0 IE R G0 BOEE DB AR AR T RN, 3 B0k A b R E
RADN, gesh, E6E BT MBISRCH K BB, BETIHES (IFN-3) ME
&, HEWEIMHAIERTF (TNF) EF@RBEEF R mMmHakET, M
1 40 A 2 2 R R AR L1321,

E7TEA—MUASNMEERNKS FERMEED, AR MRENKL, bR
BHHRSH, SETEA-RBEREX. ETEHA=ZMRFEX (conserved
regions,CR): -NH2iwHICR1X, HAH#ESpRoA &, FES 54 LMpRoHIM
f#; CR2KX, GH—ALxCxE (22-26) i, R5pRb&ESMMLFN; BINES
H—BE B 1 R BERRALAI S (CKID), T #iBi, TSRS (LA AIRE S,
-COOHMHMICR3X, %X BIERNMC-x-x-CAL A, AL EpRb R EIE E M a4
&, WAURMSRLES, FHESETRAZRKNERSE X, E7EAMCTLIRG
X FEEPECRIX, ETHI49~STR B ER RN AR FMRIERNAREHETHESH
fLRN, E7#72~980; EHEM AT BIETH M A FH RN E . HPVIR IR LS Him
filfG, E7@id 2 Migietk 8 1 %G WETSEFE A4 &pRo, @itz ZEA
B VR PR EL 5 FpROFEAR, SpROFKIEHIILARAL A ip107, pl30MAIEF%, M
MM GRS, MWAIIRE &, AREEKERD 2, EFSHK
KAEKENRERES, B6. B7R T M M/ERRRS, Eafl@dhRERRS
AR, BE6. ETENE AR EEARLRR, —RE6. ETEFASH
FEEEER, SSREEEHARREERTTIREE: —REERENE6EA.
ETEEA A PS34E. pRBE S, WORMMA B, IniEmpLm kK.

HPV LiiFi#/75] URR & HPV W3S, SH R E6. E7 % HAH55
THRZT P97 T4, NS, URREHHZNMAME TR REFEEMS, W
AT 1 (nuclaer factor 1, NF1), $§73EF 1 (specificity protein 1, SP1) EAK
MHEABHEF 1 (yin-yang factor 1, YY1) % Z M4 MEF 4 URR K 3)F A
FRUESAHIER . URR BT B BB FE AR AN B R NBIER T4 &R N
R m1%5E URR X B E30iETE.

=, HPVERZFHEEHFA KR

1. HPVERZ AN 5 EZE
WaETA, BAISEHPVERIE 20045, 208 CiEL S FaSimMx, K
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HHPVI6R HIHPVISE! & F & i J i WALH. Hoteth RyEH A /M THPVI16
URR (Upstream regulatory region) RA¥, FATHuE 5 AP B HPV 1636 H 354 45
KK WX —5al, EFFE U8 A 25 5 (the international biological study of
cervical cancer, IBSCC){Et FiE[FI P 4341 THPV16 E6. L1, L2RIURRKITBFF,
&R ERHPVICE Rt R AHE BRI E R, FRIFE R X R
LB RRAER. 6 E BN RS 5 EOKMEE):; QEHME (As); QW ER
(AA): @OFEH1BAR): OIEM2EUAR); @ILERINADL. HPVEK RN
WRFATHFIIRER LS, FERBRY U RIR S SR B R B—M T, KEH
FAESCHPVAEK ERINE R, HEES R AR LR R R, HEEDNAMEN
B, FRIEAKHPVICERKAARFMEYFEHRSUEHED, RNERE
SHPVIORER S EIREE— L RIBF L3, e [ bi e bR 555 B0
Rtb s R4 KO, e sl, fE Rttt S SR A b R R B
W EENERR TR T HAMHPVIRBRER, BH —IH MBS FIEs, X
FESO%MIPEREAR P R IL T AR ITHPV R 1K, 7R B8 AR M P16 58 1 2 LU BAIR
(T, LTI, HPVAISSRE RS TH X ARG R AN, HHeBTHEEL
RAMEAAEN. JEEE—THREH, HPVI6ERM RS &8 i
BECI R B BRI R R AR EH I, 15 B P — R R R,
HPV 165 18813 BRM R 0 5% B (KRR IR YL LU K B R AR O R R 35 ) AR %),
BEAMEREINEAAR RS TEAMLE, EMEEEAA T aMASERE K

[37,38] .

2. HPVHIZT#

5 EFAR R T EETEHPVI6/18E6. E7. URR. #itt RGNS, HAMK
IEMERIEGSE R R HT350G, B L83VAR 5 BY(SE83f @AM B MR N ST H ),
AR RRBHEARFM A%, B FHPV16 E6ENLS3VRBHRTE R
T E BT 4793.5%, FEILERZENA0%, BK#44%, 3&H R H52%;
TMEREEH6%, FEMA2%~8%, ERBIERKERL NHRAEHRI26273940)
AFIFTFRR, HPVIIRF LD LTSS ER L NEA IR ESLIVE
FHRO, B Rt EREa KM, Mt R MK, WELLSVEES
BB WARA X, RIS I T BN, MM TR ERFRTH
T350GRZE, ARMEHKXRITHHPVI6 E6RAERRINTI7867 £, BID2SEZF(H25
MRAERH KRR ERENBEHR), SGRBARME TR E KA LA 5 i,
EFEN 62%, FEAEH44%, FEHEE%0.9%, THIEH KRR EERE, %2
FHEREAR DI AAEEDES THMMXE AR, BFLGL S REBIANL R
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WA R AR LR B4 N AR R Cai BV HERHH L B HiR A 4 o
KBt o R UD2SER Bk E R F EMRE, B5EMBHEiR4EH FIH
KEK, T HAAMKH BRI ZRERE AR R R RAEE R LN EEFAY,

ETSEOH, FFRILLERT, Haidm E7TRAERLMOARAFLRERIE,
FELSMEEORBE S, (RELMMHE, HEAREASH, sEMpEtk. BE
RMETRAZG64TA , EIN29S(HE29M1 KA B RS h 2 M), s EMB M T
EERBTHZ/R, AGATGIN29S)M R B EH ENMERENMERN &, BFEE
BIEKNREERA R UEHRKMEET N29SHES LEIVERILHFI S, X
7138 570 7 30 7K R e D o R P A% T Tk R B TR R BT TR /RN29S R
B EHREERAERCY, R, PEE)NE, AEMERGLHFRS, %
RABLEAN I B HURZE P oM+ IR S,

URR 2 5% 3 /53)F P97 W)iGtE, Mifi iz LER E6 / E7 5% KF. NF
WHRIB TR, HPV16 B URR F5 R REME R ENFS, TE%BFIIHREER
FfR G7521A, TRt HIEH R%AT SRR 80% 127, Michael JL ZPSIRF5Y
R, YY1 SGEHMRFHEREMUBER S p97 Bl FRERENE 2~4 &, #m
T HPV16 MEMEER E6. E7 HIREMM, S&MAFARGEKIESR, BES
B K. REBVEDY BEFTA N %A AR 5% S o B SUR R R M.
Kurvinen ZPBFFIA o5k 58 5 R 5% (0 5998 MBUR M 01 @ % 3R 2 11 URR
RAEG|E.

3, HPVi6 ASHF &Y

HPV16 F1f) AS WE! F E 534 FE WK R AT HE, KL ATE 26%09 T 1 R ’E 35
BHbRA R, e i br AP IR AR ], Sl R AR HPV 16 MR TS R AR,
AS B R ERITRERT 00— 5 3 86 RS0 b [ b 50 2 300 B R 45
RAASHME R, REMBRA, HEREIVEAT AS B 5 4 5F(66.7%)E
T EFEHA(47.4%) N1 E R A HiSFRG3.3%) NER T+ EZESTE
H(52.7%)0 FF T2 00xt o [ o 6 B B 40 B B B A OB S R, AS TR

(65.45%) REGENENFRUERAFE— KA. LETTEHERPEBEX AS
W AR E B AH TSR, mRSIHEN I E Bt X 45 /R ik S 5
#E% HPV16 URR MIREHRHIRR: HBKETERELME(AA BY) Hp R
BEREOBERNEFREARERR, —BRETRERFEFOERKFE. HF
FLH URR E EHEAL P AL S RE M S EMBI A0, R R R T AR
P SRS A . 7E E BRBRATHMR MK, M EME#R, HPVIGE RIR
AR HPV M FFEE I R ET U0 28 (H IR 1 P e i Ak AT 519, sl BRI 5 35
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B KGRI, B S, RATAT LR —AMEE, BRI HPVI6 AR
BENTREEER, ERNENLEKEAEARR, XHIRINBE T NG
P, RERBR SIS A, TIARSEREHEEE X,

4, p53,Rb5 E e

pS3ERREIES K G AR R MRS EMEER, £OaKmeERnE
R T4 i v () S R0, A R ps3 EK E L F AR R B17P13. 1K,
2KZA20KB, HUMPEFAIONAEFAER SHE—HEABRES, HELT
Py omRNA, FWGISBE LG ib. BRNLIEE, AT RMERRL. L4
EEMELFREER T RAEDNAB G, PR pSIRREN AR EMM SR, R1F
HMRERRIFEEFR, FERITFARpS3EEERERA “EHENTP L, fMYx—
“HNBE7 KARER, HAMEARENL. ERPRHE, MEMARI S, A
3 THREKEN . BHAEREpSIRERERFEF NS, FREA
9 0% MIREEFES B F4R0ZIE], R FpS3EHEMDNAL &L K. HiTH%
MR SR, BYEHPVIRSIE FURFLEREEGERE, Bl EP3EHESMN
HPS3RAKRE, BT “EEILL” FIF0E FA RO RS 5 5w,
BATHPVITE EMMA KR, Bk %L,

VBRI (Rb) BERKIAME —MIEREE, REKNHERS, EHR
BT P EXRER. ROEASMTHEN, 2—RDNAZSGEA. TEBLT,
EBERIRbSE2FFF RE &, TURRL-E2FRAYIGE, fEAKXMGRT, MR
Gl / SIARIEAR, MEIA KRR, MEI%HHE. AHPVREERLEANH R
G ETRAET B ARG G AL, Rk 5 BB MIROE &, X Fh & A4 (FRb-E2F
SEYE, JRBdCullin2iz Z{Rb, FIELFTT LUSAEAE A& b bk R BUE1E,
MGG / SHIRIE ARG 2 BB, BRI, E7TEARROILG S
RAOSETEEMEURENAEX. BEEHPYV E7EAFRISE A 6N WIRGERHPY
ETHAMS~10fF. METFFIRM, RbZEE KSR EAMCMER fIEERTF.
MCMAH R E FIid R4 & FDNARFIKE S, HBERHIMHERE, T
FIMCMEAMRERE, MCMEARX TREIEAARMIAENMES. HHPV
WRBLADARE, HoamMeEEA S5 KiGps3 KRbE R ZHMCMEIZIL,
FEAMBIERE, BRREKENL. BRTHEEXTEEAL PRoOEFE S A
HIRFA, %4 AR R T BAT % HEAT

BZ, &ZKERTR, HPVI6R RHEIBR LM RBHE, HPVICHEES RN
s, AFHPVIOZE Rk AR Y Rt M BUR#Ae, BRI Rkt

29



15 NP AR

Hrl. HEPTASRTRHPVIOR R A 5 EHRERERRIXREY), BHER
—El, HEMATEL—LPEEREENHA.

5% 3Rk

1. Parkin D, Bray F, Ferlay J, et al. Estimating the word cancer burden: globocan 2003 [J ]. Int J
Cancer, 2001. 94( 3 ) : 153.

2. Tid& TTRF, KBy, . FESEEREBMIERIT]. FEEMRE. 2004 31( 10;
547 ) .

3. Andersson S. Rylander E, Larsson B, et al. The role of human papillomavirus in cervical
adenocarcinoma carcinogenesis[ J ] . European Journal of Cancer, 2001, 37 ( 5 ):246.

4. Zur Hausen H. Human papillomaviruses in the pathogenesis of anogenital cancer. Virology, 1991,

184(1):9-13.

5. BER, SR, F, T AGHALKRENE DNARMLS R TIXAR AN £ T
SUERPAEI AW (1) sPEO~FE. 2006, 41( 1):34 -37.

6. EAEBLPERIEIERU AL TR AR, 1999.1749.

7. World Cancer Research Fund in Association with American Institute for Cancer Research. Food,
Nutrition and the Prevention of Cancer: a global perspective. Menasha American Institute for
Cancer Research, 1997, 30-308.

8. XI¥M, YriE#t HPV iYLy 7% [)]. Chinese Medical Science&Heath, 2007, 4(4): 65.

9. Bosch FX,Castellsague X,Munoz N,et al. Male sexual behavior and human papillomavirus
DNA key risk factors for cervical cancer in Spain.J Natl Cancer Inst,1996,88(15):1060-1067.

10.  Altekruse SF, Lacey JV Jr, Brinton LA, et al. Comparison of human papillomavirus genotypes,
sexual, and reproductive risk factors of cervical adenocarcinoma and squamous cell carcinoma:
Northeastern United States. AmJ Obstet Gynecol, 2003, 188(3): 657-663.

11. Wsierska-Gadek J, Horky M. How the nucleolar sequestration of p53 protein or its interplayers

contributes to its (re)-activation. Ann N'Y Acad Sci. 2003 Dec;1010:266-72

12. Boulet GHorvath C,Broeck DV,Sahebali S,et al. Human papillomavirus:E6 and E7oncogenes.Int
I B C,2007,39:2006-2011.

13.  Deacon JM, Evans CD, yule R, et al. Sexual behaviour and smoking as determinants of cervical
HPV infection and of CIN3 among those infected: a case—control study nested within the
Manchester cohort{J]. BrJ Cancer, 2000, 88(11): 1565—1572

14. Zur Hausen H. Papillomaviruses and cancer: from basic studies to clinical application . Nat Rev

Cancer. 2002, 2(5):342-350.

28



‘
Ry
s
[

15. Christy M. Hebner, LaimomsA. Laimins. Human papillomaviruses: basic mechanisms of
pathogenesis and ontogenicity[J]. Rev Med Virol, 2006, 16: 83-97.

16. Bouht G, Horvath C, Vanden Broeck D, et al. Human papillomavires: E6 and E7 oncogenes[J].
Int J Biochem Cell Biol, 2007, 39(11): 2006-2011.

17. Michael A. James, John H. k, Aloysius J. Klingelhutz. Human papillomavirus type 16 E6
activates NF-kappaB, induces clAP-2 expression, and protects against apoptosis in a PDZ
bingding motif-dependent manner{J]. Virol, 2006, 80(11): 5301-5307.

18. G Sanelemente, D K Gill. Human papillomavirus molecular biology and pathogenesis[J]. Eue
Acad Dermatol Venereol, 2002, 16(3): 231-240.

19. FilippovaM, Song H. Connolly JL, etal. The human papillomavirus 16 E6 protein binds to
tumor necrosis factor (TNF)R1 and protects cells from TNF-induced apoptosis. J Biol Chem,

2002, 277(24): 21730-9.
20. Bontkes HJ, van Duin M, de Gruijl TD, Duggan-Keen MF, Walboomers JM, Stukart MI, Verheijen

RH, Helmerhorst TJ, Meijer CJ, Scheper RJ, Stevens FR, Dyer PA, Sinnott P, Stemm PL. HPV 16
infection and progression of cervical intra-epithelial neoplasia: analysis of HLA polymorphism and
HPV 16 E6 sequence variants. Int J Cancer, 1998, 78(2): 166-171.

21. James MA, leeJH, KlingelhutzAJ. Human papiUomavirus typel16 E6 activates NF-kappa B,
induces clAP-2 expression, and protecta against apoptesis in a PDZ binding motif-dependent
manner[J]. J Virol, 2006, 80(11): 5301-5307.

22. Miinger K, Baldwin A, Edwards KM, Hayakawa H, et al. Mechanisms of human
papillomavirus-induced oncogenesis[J}. Virol,2004,78:11451-11460.

23. %, REL. HPV LT SUEIT BRI, SRR AE, 2007, 22(4): 420.

24.  Zur Hausen, H. Papillomaviruses causing cancer: Evasion from host-cell control in early events

in carcinogenesis. J Nati Cancer Inst, 2000,92:690-698.

25. Yamada T, Manos MM, et al. Human papillomavirus type 16 sequence variation in cervical
cancers: a worldwide perspective[J]. J Virol, 1997, 71(3): 2463-2472.
26. Wu Y, Chen Y, Li Y, et al. Associations of high-risk HPV types and viral load with cervical cancer
in China[J]. J Clin Virol . 2006.35: 264-269.
21. Cai HB, Chen CC, Ding XH, et al. Human papillomavirus type 16 E6 gene variations in Chinese
population [J]. EJSO, 2010, 36:160-163.
* 28.  Xi LF, Koutsky LA, Galloway DA, et al. Genomic variation of human papiltomavirus type 16

29



5 KT X

and risk for high grade cervical intraepithelial neoplasia. J Natl Cancer Inst 1997;89:796-802.

29. Villa LL, Sichero L, Rahal P, et al. Molecular variants of human papillomavirus types 16 and 18
preferentially associated with cervical neoplasia. J Gen Virol 2000;81:2959-68.

30. Xi LF, Carter JJ, Galloway DA, et al. Acquisition and natural history of human papillomavirus
type 16 variant infection among a cohort of female university students. Cancer Epidemiol
Biomarkers Prev 2002;11:343-51.

31. Hildesheim A, Schiffman MH, Bromley C, et al. Human papillomavirus type 16 variants and risk
of cervical cancer. J Natl Cancer Inst 2001;93:315-8.

32. Grodzki M, Besson G, Clavel C, Franceschi S, et al. Increased risk for cervical disease
progression of French women infected with the human papillomavirus 16 E6-350G variant. Cancer
Epidemiol. Biomarker Prev,2006, 15: 820-822.

33. Xi LF, Carter JJ, Galloway DA, Kuypers J, Hughes JP, Lee SK, et al. Acquisition and natural
history of human papitlomavirus type 16 variant infection among a cohort of female university
students. Cancer Epidemiol Biomarkers Prev 2002; 11: 343-351.

34. Xi LF, Carter JJ, Galloway DA, Kuypers J, Hughes JP, Lee SK, et al. Acquisition and natural
history of human papillomavirus type 16 variant infection among a cohort of female university
students. Cancer Epidemiol Biomarkers Prev 2002; 11: 343-351.

35. Xi LF, Critchlow CW, Wheeler CM, Koutsky LA, Galloway DA, Kuypers J, et al. Risk of anal
carcinoma in situ in relation to human papillomavirus type 16 variants. Cancer Res 1998; 58:
3839-3844.

36. Villa LL, Sichero L, Rahal P, Caballero O, Ferenczy A, Rohan T, et al. Molecular variants of
human papillomavirus types 16 and 18 preferentially associated with cervical neoplasia. J Gen

Virol 2000; 81: 2959-2968.
37. Nindl I, Rindfleisch K, Lotz B, Schneider A, Diirst M. Uniform distribution of HPV 16 E6 and E7

variants in patients with normal histology, cervical intra-epithelial neoplasia and cervical cancer.
Int J Cancer. 1999 Jul 19;82(2):203-7.

38. Hildesheim A, Schiffman M, Bromley C, Wacholder S, Herrero R Rodriguez A, et al. Human
papillomavirus type 16 variants and risk of cervical cancer. J Natl Cancer Inst 2001; 93: 315-318.
39. Pande S, Jain N, Prusty BK, et al. Human papillomavirus type 16 variant analysis of E6, E7, and
L1 genes and long control region in biopsy samples from cervical cancer patients in north
India[J]. J Clin Microbiol, 2008, 46(3): 1060-1066.
40. Londesborough P, Ho L, Terry G, Cuzick J, et al. Human papillomavirus genotype as a predictor

30



of persistence and development of high-grade lesions in women with minor cervical abnormalities.
Int. J. Cancer,1996,69:364-368.

41. Matsumoto K, Yoshikawa H, Nakagawa S, Tang X, et al. Enhanced oncogenicity of human
papillomavirus type 16 (HPV16) variants in Japanese population. Cancer Lett., 2000,
156(2):159-165.

42. Tu JJ, Kuhn L, Denny L, Beattie KJ, Lorincz A, Wright TC Jr. Molecular variants of human
papillomavirus type 16 and risk for cervical neoplasia in South Africa. Int J Gynecol Cancer, 2006,
16(2):736-742.

43. Sathish N, Abraham P, Peedicayil A, Sridharan G, Chandy G. HPV 16 E6 sequence variations in

Indian patients with cervical neoplasia. Cancer Lett, 2005, 229(1):93-99.

44. De Boer MA, Peters LA, Aziz MF, Siregar B, Comnain S, Vrede MA, Jordanova ES, Fleuren GJ.
Human papillomavirus type 18 variants: histopathology and E6/E7 polymorphisms in three
countries. Int J Cancer, 2005, 114(3):422-425.

45. Lizano M, Berumen J, Guido MC, Casas L, Garcia-Carranca A. Association between human
papillomavirus type 18 variants and histopathology of cervical cancer. J Natl Cancer Inst, 1997,
89(16):1227-1231.

46. de Boer MA, Peters LA, Aziz MF, et al. Human papillomavirus type 16 E6, E7, and L1 variants in
cervical cancer in Indonesia, Suriname, and The Netherlands. Gynecol Oncol, 2004,
94(2):488-494.

47. Matsumoto K, Yasugi T, Nakagawa S, et al. Human papillomavirus type 16 E6 variants and HLA
class II alleles among Japanese women with cervical cancer[J]. Int J Cancer, 2003, 106:919-922.

48. fiEstsU. JERUB NS HPV 16 L REEIT 4. 6. ET B SEINITHIRI5 M. I8

f&. 2010, 32(4) :339-347.
49. Vaeteewoottacharn K, Jearanaikoon P, Ponglikitmongkol M. Co-mutation of HPV 16 E6 and
E7 genes in Thai squamous cervical carcinomas. Anticancer Res 2003; 23: 1927-1931.

50. FKOE. AL LR 16 LR N ARRMBETH L KR BRA S 0 R ER R4S
AL AR k. 2010, 32(2) 1 107-110,

51 Rt JERTIK AFLGAIA & 16 RS 4L K3 E6/ET BT 55 B S R RIAE AW AL,

AR R PR R 57 448, 2007, 21(1) :32-34.

52. Fujinaga Y, Okazawa K, Nishikawa A, Yamakawa Y, Fukushima M, Kato I, Fujinaga K.

Sequence variation of human papillomavirus type 16 E7 in preinvasive and invasive cervical

neoplasias. Virus Genes. 1994 Sep;9(1):85-92.

31



L PN 2 A7

53. Chan PK, Lam CW, Cheung TH, Li WW, Lo KW, Chan MY, Cheung JL, Xu LY, Cheng AF.
Human papillomavirus type 16 intratypic variant infection and risk for cervical neoplasia in
southern China. J Infect Dis. 2002 Sep 1;186(5):696-700. Epub 2002 Aug 5.

54. Nindl I, Rindfleisch K, Lotz B, Schneider A, Diirst M. Uniform distribution of HPV 16 E6 and E7
variants in patients with normal histology, cervical intra-epithelial neoplasia and cervical cancer.
Int J Cancer. 1999 Jul 19;82(2):203-7.

55. Michael JL, Christina I, James R, et al. Upstream regulatory region alterations found in human
papillomavirus type 16 (HPV-16) ilsolates from cervical carcinomas increase transcription, ori
function, and HPV immortalization capacity in culture[J]. Journal of Virology, 2009, 83(15):
7457-7466.

56. R@l, DL, FHES, THREEH/ KO LZTHEAL D AL LR E 16 B LHFREX
DNA LM P EMED FRGIET A48, 2006,26(11):1000-1004.

57. Kurvinen K, Yliskoski M, Saarikoski S, et al. Variants of the long control region of human
papillomavirus type 16[J]. Eur J Cancer, 2000, 36(11): 1402-1410.

58. Byeong SC, Sung SK, Haesun Y, et al. Distinctive Distribution of HPV16 E6 D25E and E7 N29S
Intratypic Asian Variants in Korean Commercial Sex Workers. Journal of Medical Virology, 2007,
79:426-430.

59. ITommasino M. Accardi R. Caldeira S. etal. The role of TP353 in Cervical carcinogenesis[J].
H um Mutat, 2003. 21(3): 307-312.

60. Herbsleb M, Knudsen UB, Omntoft TF, etal. Telomerase activity, MIB-1,PCNA, H PV16 and
pS3 as diagnostic markers for cervical i ntraepithelial neoplasial [J].APMIS, 2001, 109(9): 607-617.

61. Tjalma WA, Weyler JJ, Boge 1J, et al. The importance of biological factors(Bcl-2, Bax, p53.
pCNA, HPYV and angiogenesis) in invasive cervical cancerl[J].EarJ Obstet Gynecol Reprod
Biol, 2001, 97(2): 223-230.

62. Shu Q, Ma QF, Liu SY, Zhang N. Genetic polymorphisms of Rb and susceptibility of esophageal
cancer. Zhonghua Waike Zazhi.,2000, 38(5):375-377.

63. José R Valverde et al. RBI gene mutation up-date, a meta-analysis based on 932 reported

mutations available in a searchable database. BMC Genetics.,2005,6:53.

32



B F AT BT RN R

BULF LA B A FR SR AR

B, FTEE, PR, TEXE, “WF 8L EFIHX THEANT HPVI6 £
At PEEFRIERER, 2011, 12 (1): 3642,

B, T5%, PR, TEE, WK 55X EMKEZHLF HPVI6 URR F E6
ERREI. IREERHERE, BFRER.

33



A=

MR
RVBEEER
bp base pair Bl A %ot
CIN cervical intraepithelial neoplasm BEH LE AR
CC cervical cancer B s
dNTP deoxyribonuceoside triphosphate i AR B =R
ddH,0 double distilled water XK
EDTA Ethylenediaminotetracetic acid LR L8tk
EB Ethidium bromide R ZmE
HR-HPV high-risk HPV SRR KR &
HPV Human papillomavirus ATk
IBSCC the international biological study of [ FRE S Y FAHFH
cervical cancer 2
LCR Long control region KEHIX
LR-HPV low-risk HPV RAER ALK
nt nucleotide BEM
ORF open reading frame TR A HE
pRb Retinoblastoma protein 0 i BE4H R R
PBS Phosphate-buffered saline UG
SDS sodium dodecyl sulfate T EER
Tag Taq DNA polymerase W& IADNAR & Bl
URR upstream Regulation Region LR



Bt

B

LK, FER=FENMEHREERCEBERES. i, &8
MREZM WA, BRI RRAREROEIHE.

B, WERTEBSHNIREHN PN EZTEHR, ROBHE
=R R ELEB TR REFZERNBORE, ¥ EFREO
i, EEE. AE LEREMAZKXE. R T2 ERENT
TR THERTEFSRE. WHEAIR, R ARMEERERZE
RIGHEE P TRFHOMES, FREZDER, FHRRARSEES
B FRIBSHE, FERGE RN RIS ERNERRE.

BRI EHIR . FEHERZIT. TR, TREEM. BEH
ZM, whEM, THEm, ZREERRKIERS FHERES.
R B2 iR X TR R 30 ) SR AR D o

AR, A SO SR SR B OB R T B
WRAEEEE, F¥ERE. TEFSEEITNELHY, BHEK
MRS GkBHE. BB, T, FRZRIA. RABENR 2 R, &
AT RERMEABE T IR B 5 R R AR

®ha, REBH—HA TRIRFNHBOLE, BREE, 5
WZH, FEZE, TUER, H#HAFREURERN ZZ .
PROTACZ f B AR SR R R KO R

ROFEEREMREN, D EERALS, FFHRTE, REUEMD
WA BA R MY, TEE—2 A%, A5 ERWE L,
dif—K, EFNERE—D!

35



L1775 S X B 40PV 16 URRAIBGRE R 0 ASE

ff: R
PTG TR

SUASCR# 3 BRI 1L AT B3 X B ST A LS HPY 16 URRANIEG S X AR 0 #7 [+ A28 SCT i+ 2011



http://d.g.wanfangdata.com.cn/Thesis_Y2043422.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%88%90%e7%90%b3%22+DBID%3aWF_XW
http://s.g.wanfangdata.com.cn/Paper.aspx?q=School%3a%22%e9%9d%92%e5%b2%9b%e5%a4%a7%e5%ad%a6%22+DBID%3aWF_XW
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b5%b5%e6%88%90%e7%90%b3%22+DBID%3aWF_XW
http://d.g.wanfangdata.com.cn/Thesis_Y2043422.aspx

	﻿封面
	﻿文摘
	﻿英文文摘
	﻿引言
	﻿第1章 材料和方法
	﻿1.1 材料
	﻿1.1.1 主要仪器
	﻿1.1.2 主要试剂
	﻿1.1.3 实验组织标本
	﻿1.1.4 阳性对照细胞

	﻿1.2 实验方法
	﻿1.2.1 实验标本DNA的提取及溶解
	﻿1.2.2 聚合酶链反应PCR
	﻿1.2.3 实验步骤
	﻿1.2.4 扩增核酸产物电泳分析
	﻿1.2.5 目的基因测序及分析
	﻿1.2.6 统计学分析


	﻿第2章 结果
	﻿2.1 实验标本中HPV16的扩增结果
	﻿2.2 HPV16阳性标本中URR、E6的扩增结果
	﻿2.3DNA测序结果
	﻿2.3.1 HPV16 URR的测序结果
	﻿2.3.2 HPV16 E6的测序结果

	﻿2.4 实验结果分析

	﻿第3章 讨论
	﻿3.1 HPVURR，E6基因的结构和功能
	﻿3.2 HPV16 URR，E6的突变情况

	﻿结论
	﻿参考文献
	﻿综述
	﻿攻读学位期间的研究成果
	﻿附录
	﻿致谢



