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th [E )| [X = shyE2E 20 HPV16 E6/E7 B FH
IR B o3

AR, gk
(1. W) KFEFBE _ERa=4, W@ 610041;
2. W HAKERSEZH, W) 610041)
HE: Be): T FEENBR T HEES G HPVL6 AR IUA LR LE E6/ET 69 R F £
A, BAHTHBRARGXEZ, 7F: KET RO R T HEBT BT NAEL, 1T
HPV16 E6/E7 #5749 RT-PCR &3¢ 0%, #0 HPV16 E6/E7 &%, £%: wWIlRRXTH
JE204% HPV16 FabE % 4 70.5% (86/122) , *FRBZAFEM F 4 37.0% (51/138) , =& tbix £
FAH%ITFEL (P<0.001) . W) ¥ X HPV16 vA B AR R RN AR A £, £3KAF 72 65
FAEARR 3T B3 BLLAERE) HPV16 E6 2K 53], 277 bt o & I 9 Az B4 & 4
12 7% & % HPV6R E7 /&R fe 2t FB4H & BT & b f5)( 45.9% )it izt & F 8 #1598 F B & b )( 9.7% ),
ERA % EEL (P<0.001) ., %#: HPVI6 A EE R AT HE A REAKZN £ F LKL
HFEN. HPVI6 AT EW) MR THENEEZALAANAGERAE, Tk, Bk
ARG 2T FAk, BRMARRA xR P b s B & T8 #9E P b, HPV16
BEBERFERTHRATHROBHEE, £THBAORRE TP TRIEARS LR EA
ER 0N
X§EA: FHE; HPVI6, T H
FE2%ES: R737.33

Variants of HPV16 E6/E7 in cervical cancer in Sichuan,
China

Xi Mingrong®, Zhang Jian?
(1. Department of Obstetrics and Gynecology, West China Second University Hospital, Sichuan
University, Sichuan 610041;
2. Dept. of Obstetrics and Gynecology, Sichuan Academy of Medical Sciences & Sichuan
Provincial People’s Hospital, Sichuan 610041)
Abstract: Aims: To detect the HPVV16 E6/E7 variants in Sichuan Province of China and to explore the
relationship between the variants and the clinic-pathological parameters of cervical cancer. Methods:
Fresh tissue samples from 122 cervical cancer patients and 138 non-malignant controls were analyzed
by RT-PCR and bi-directional sequencing. Results: The infection rate of HPV16 in cervical cancer
patients in Sichuan province was 70.% (86/122), while in controls the rate was 37.0% (51/138), and the
difference was statistically significant (P<<0.001). We got totally 60 sequences of HPV16 E6 in
cervical cancer group and 16 in the controls. We found 12 variants with 11 nucleotide mutations. The
Asian prototype and the European prototype were the main variant in Sichuan, China. The HPV16R
prototype appeared more frequently in the cervical cancer group (9.7%) than in the controls (45.9%)
(P<<0.001). Conclusions: HPV16 infection was still the high risk factor for cervical cancer in Sichuan
Province of China. The Asian and the European strains were the main variants in this area. The
European strain appeared frequently in the non-malignant controls and we deduced that the Asian strain
had a higher carcinogenicity than the European strain. Because there were no difference of the variants
between the clinic-pathological parameters of cervical cancer, we thought that HPV16 infection was an
initial factor in the onset of cervical cancer, and there would be more other factors enrolled in the
development of the malignancy.
Key words: cervica cancer, HPV16, variation
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0 51%

B R AT MG IR R K T LRI A L R, S 1) R A S N SRR B
(human papillomavirus, HPV) YLV, HPV i WL PEAL R 5k, 29 80% 1
PEAT 0 Lo B v REIE Y HPV, BRAEFTH Lok HPV YL 51k 50 Tz % . Aty
5% (13 E I ) X PP aE 5 RS IR, B T B804, HPV IERES IR S il [ 20
2650121, g e B A 19 B0 5 L, 99.796 10 24 A8 8 i HPVESL, I HPVL6
HIHPV18 5 70%. 2008 4Fifi VI /KB % 31574 2 — Harald zur Hansen #(#% 1 1974 fF ik
WFSE T HPV 5 e 3 ik o5 R, 1995 45, [H Rt 5t B L BiHe 20K HPV R 2
h S B B IR, R T S PR R

H AT CUAN HPV JERI AR T 200 2, YL EGHIE 1) 40 RF. Hrh HPV16 F1 18
RUEGE, BA WSS ES0E R, ARG, e X HPV WA (EpEk
AP SRR I 4] LSS bR 1) AU w5 300 % AP, HPV A HLJk P 4 A% R P41 43
HAFERIRL.. AF (type) 59 5E DNA 5 HABAET A1 HPV E6. E7 Al L1 JF I8 hEAESE
f¥) DNA 4 REVEYE /N T 90%; [RVEPEAF] 90-98% % A VA (subtype) ; — &M KT 98%
F TN A SRR (variant) ©, EHIESEAN [ 0 SRS BAT R R IE0RBE )1, I HPV1e K&
HPV18 5 & #iie B A ¢, HPV R4S HPV16 A8 52K i /0 A /6 & [ sl b X A58 4e—4E, H
A S IR SR (1) B0 P X AR AR ) o ASHIFIT B AR Hp L D )1 b X s AR
fr) HPV16 IR My Hoia LA EGIET AR 287, R L 55w #ee AT I R R

1 MRSk

11BN

AWFFTAI AN A 2008 45 3 J] 42 2009 4 7 FTHILEPY IR 2 0G5 B e e BT B R
(e e JE 108 Bl L e MBS 27 B B st/ 14 49 Ol 210% 122 451D 5 LU JRIYIS “
BRS8N RE A0 o BR Bl R ME BeAT 7 B VIR IR S S0 AR 3 138 ] Of i
My o AWFLDNRAREPYER P B B2 o Bz ilnd, Al il i R BERORL 56 45,
AT S #UR B R AL BT ARIBTT, IR a5 sR AR U 3 250067 L, ARACHURE Ty
AT RS R MBS W iIORR B L K . . SaUE IR FIGO 2000
MR bR HE, AL Zid% FIGO 73 A THE -

1.2

TRIzol Reagent )4 [ Invitrogen 23 #i]; PCR Master Mix (2X) . BamH [ . Xho I Il [ Fermentas /A
ReverTra Ace-a -™ J¢ Ligation High JJ 1 TOYOBO A+l 5144 1 AT B TAKARA 2wl 58 e 5147
FIVERER 1.

®1 5195

Tab. 1 Sequence of the primers

TP
SR S *ﬁgg
E6 iz 5’- TTG AAC CGA AAC CGG TTAGT -3’ 57

T 5- TCT CCATGC ATG ATT ACA GC -3’
N 5’- GCC GGA TCC ATG CAT GGA GAT ACA CCT AC -3’
E7 RR (BamH 1) 297
. 5- GCT CTC GAG TTATGG TTT CTG AGA ACA GAT G
i \
-3’ (Xho 1)
i 5’-ACC ACA GTC CAT GCC ATC AC-3'
GAPDH i; 5-TCC ACC ACC CTG TTG CTG TA-3' 450
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1.3 FFHI X Tk

ZRCHk, LARKIEE HPV-16R (Seedorf et al., 1985)™ hybrufk, AT R 18 5 17 S A48 57 4
M. SKHEAE Mutation Surveyor software (version 2.28). &2 GeneDoc (version 2.6.0.2) #4714
TR T 5 IR = T . PR R AR FAKEE HPV 16 E6 )74, A LB h DU
INKKE, ARAEQTR: BRUEE (European, B : /7415 HPV-16R frdfERRAH B AR ZE 1-2 4
BlE: WPNER (Asian, As): T178G: JEUHAK 1 (Africanl, Afl): G132 C,C 143G, G 145T,
T286 A, A289 G, % C335T; JEJIFE 2 (African2, Af2): T109C, G132 T,C143G,G 145 T,
T286 A A289G,C335T, & A403G; Jt3EHk (North-American, NA): G 145 T, T 286A, A
289G, C 335 T, M T 350 G; W.ZEkk(Asian-American, AA): G 145 T, T 286 A, A 289 G, C 335
T,T3506G, }% A532GEY,

1.4 &t hik

KH] SPSS13.0 #AE T, THE ORI 4] B I REAS t K6, THECRRER RO R
8% Fisher BIAEZ:, Kb /K¥E « =0.05 G , P<<0.05 Z5H gt %5 X,
2 R

2.1 AR E Rt

ARG 122 Bl ey 550 i, PIERS 43.8 ¥ (20-71 %), PR FLE B LS
1-5. 138 Xt FAAL P I4EES 46.9 & (29-69 ) , =45 53 89 ], <45 %3 49 fil.
GEvE 2o W R I 91 20 55 0] AR 2 TR 408 22 S e 7 5 X (P=0.002) .
2.2HPV16 FH %

£ PCR 4480 = 20 41 HPV16 B3N 70.5% (86/122) , Xt HAALFHM:%R )y 37.0%

(51/138) , —F bR ERESIFHE X (P<0.001) , K4 HPV16 S hn b e S5 1
AU, I OR=1.907, 95%n]{F X 1] Cl (1.491, 2.440) .

2.3 HPV16 E6 & 7
HPV16 E6 PCR 14 /=¥ K& 4 527bp, IR AL IR S FR B, FIME= v BoR/
FFETORE (B 1D o AT HEFHEERIARAS T, FRATTERTT T 60 1 F S AR AR K2 16 0] L2 A%
AfF) HPV16 E6 4K P41 . s LEXH M R BN 11 AAZ R A7 At 12 AR S (PEWLEE 2)
M AT LAE AT R BY )X HPVL6 LU PHRE A WRE A 32, R0 AfL. Af2,
AA. NA ¥k, KRR (European prototype) fEXf 4L (5 43.7%, 2w T B4 K
16.7% (P=0.039) , OR=0.381, 95%CIl (0.172, 0.842) . W¥lkk]5%! (Asian prototype) fE
BN 40%, S, R AR Y (P>0.05) o E6 LRFREL, R
T109C (455 109 Ak h T 58484 C, Jal) J A131C 4k, FM4EF LRAR, WAL R )G
FEAIN Z IR L, Filan T178G L33 E6 5 25 f/Z MR th R A Z IR N1 2R
(D25E) o ¥R FEA IR LA R . FEE 278 A iy, DL T178G H IS f v
CEREAT Y 55%, R4y 37.5%) , BEAL A MR R AEEAL 2. SR T2
RIB K T350G (L83V) AR S AE A [X 7 2t 4 Fxe 4L b th A5 R I
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600bp
500bp

400byp
300bp

200bp

100bp

Lane 1 2 3

115 & 1 HPV16 E6 PCR ¥ Favik [%]

Fig.1. Electrophoresis of HPV16E7 PCR product

Lanel: Marker, Lane2-5: FH{k E6 PCR # 34/ #y

X2 BEHEH KB4 HPV16 E6 48740 HT

120 Table 2 HPV 16 E6 variants identified in cervical cancer and the controls
ORF nucleotides . . Cervical  Non-malignant

Class-Subclass :;e(;j ﬁggﬁﬂggﬁ cancer controls

109 131 136 168 178 185 276 306 335 442 (n=60) (n=16)

European prototype T A G C T T A A C A - 108 (16.7) 7(43.7)

Asian prototype -t - - - G - - - - - D25E* 24 (40.0) 6 (37.5)
E-G276T|| - - - - - - G - - - N58S 5(8.3) 0
E-G306T - - - - - - - C - - K68T 117 0

E-350G - - - - - - - - - L83V 5(8.3) 1(6.3)
As-C109Y C - - - G - - - - - F2F+D25E 2(3.3) 0
As-C131 - C - G - - - - - R10R+D25E 1(17) 0
As-C136 - - C - G - - - - - K11N+D25E 1.7 0
E-G168G - - - G - - - - - - T225+L83V 4 (6.7) 0
As-G185 - - - - G G - - - - D25E+L28V 2 (3.3) 0
As-C442 - - - - G - - - - C D25E+E113D 3(5.0) 0

E-T335C442T - - - - - - - - T C H78Y+E113D 2(33) 2 (12.5)

vE: t: No change.
§: Compared to the non-malignant controls P < 0.05.

#: LR 25 AR RAJRL N AR, BHERN LT RR GRS, T
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2.4 HPV16 E7 A5 53

HPV16 E7 PCR ¥ 14 =K 24 297bp, TGk &L IR S FR B, FIME=4 v BoRV/
FFETORE (B 2) o AW HEPRHTERIARAS T, FRATTERIG T 72 B S A AR J 37 0] A A
A HPV16 E7 &K P, ZFHILt T R 9 AAZ R AT At 12 B AR S (PEILE 3) &
JLrh GB63A [ GB66A b [F] X584, RN L 5AL . A EIE R, 5 29 (& EIR
D1 646, 647 F1 648 [ AX RIS, A FEAFIN HIL A646C FIl ABATG L5, NI
29 N ILR R A WA RS R IR (N29R) 5 #55— AG4TG A8 5, IZE 29 A& LR th R
KWl Ky 22 Z i (N29S) o HPVER E7 J R EXF AT Hh T o i) (45.9%) JEit 15 £
FErb BT B (9.7%) , S G L (P<<0.001) , OR=0.212, 95%CI (0.096, 0.464) .
SEARIN L ABATG 7E B SR A1 SO0 BT84y LG, 43900k 62.5%1 35.1%, %R 4
7 Y (P=0.007) , OR=1.779, 95%CI (1.109, 2.855) . Hrhfg —@l s SimbrAs, HILH
FhAZSE, 3 5ilJE ABATG+ABTSG 2 ABATG+GT58A. B #ijiesl E7 AL R £, Hukdp &
FERLEXT HEATH I

Lane 1 2 3 4 5 6 7

& 2 HPV16 E7 PCR 4" 3% vk &
Fig.2 Electrophoresis of HPV16E7 PCR product
Lane 1: Marker, Lane 2-7: FH¥k E7 PCR 4 3>
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K 3.5 HU S P HPV6 E7 &2 40 #T
Table 3. HPV 16 E7 variants identified in controls and cervical cancer.

ORF nucleotides Predicted Cervical Non-malignant

Variant amino acid cancer controls

623 646 647 663 666 675 700 712 759 Substitution  (n=72l) (n=37)

1 A A A G G A C C G - 7809.7) 17 (45.9)

2 G 4 - - - D21G 0 2(5.4)

3 o N29H  9(12.5) 4(10.8)
30

4 < T N29S L 7 (18.9)
10

5 - LA e E35E (139) 0

6 e H51Y 1(1.4) 0

7 - Cc G - - - N29R 2 (2.8) 12.7)

8 - - G A - - - .. N29SHEME  1(14) 0

9 - - G - A - - - . N29S+E3BE 2(28) 0

0 - - G - - G - - - nNogs+zem 20 5 (13.5)

[1(13.9)
11 - - G - - < - <. A N29S+R66Q 1](L4) 0
12 . - - - A - T - - E35E+P4TS 0 1(27)

#¥: t:No change.
§: Compared to the non-malignant controls P < 0.01.
|I: Two kinds of variants (A647G+A675G and A647G+G758A) were found in one cervical cancer.

3 Wig

AHFFCFRUESE T HPVL6 e i B 3 1) s fu R 32—, B HPV16 & J8 2 30 1) X
B AR Y AT 2 % (OR=1.907) , tH R HPV16 J& U 1| M [X oy 2908 b (1) 5 Bk e 7t
B, BT EI>50% (70.5%) . 5 Qiu SEMKHRIEARLT (78.6%) o HE— T HEE S
FE AR EE S BN AU Z 2R GRS g AR 2 7] HPV16 L
K, KRG EZER, Ui HPVL6 Y2 B s R Ak A3 R 25, B S it e S 4 % vl
R G R FE R EEBGIEERE ) SA AR AARelE HPV B I RTHE 4%
PEN, SIERNUA— RV 0. Shfie3al, ik B e iE. BRI IT & B e s
HPV16 4L 53 WL, T 2 e th HPVA8 B WA, AHIF 77 oK R IR B St 5 AR il 2
1) HPV16 JEJe R 1 7 7, 2% L8 JU R i] RE A K N A e . 8 Tt e e 5 PR Al s 25 0 LU IR
5, WANHERR [F]— N5 S 3 [R5 IR HPVL6 A 18 [l gtk . A JE I ol LYK
P /NN RIS . KA MR O P SR IR S R S A AN R, R I SR IR B
JE5 HPV K &

1995 4, [HEPREAENTTE (IARC) L@l ig 2K HPV B GLmiff g b o S0 1) 32 2% [,
B 1 B S e R . P, HPV6 & RS, S R A
TALN G 52% -5 KR 1) 58% 2 [1H), A Sr 345 1y v [ D )1 3 X 2 35008 BB 1) HPV SR
70.5%, T UL HPV16 /2 U I Hh[X B S i = 2L R . HPVL6 &t —XUBFAIR DNA
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1, JEPIZLKE Jy 7904bp. 1985 4F Seedorf 251 £ T HPVI6 (4 dE 4551, HPV16 4
TR A R TP AL HE LS (Early open reading frames) E1. E2. E4. E5. E6. E7 Al
WIS ASHESE (Late open reading frames) L1. L2; LA AE4wA%FF %1 URR Cupper regulation
region) o HBENM, ASCHIRT HPV16 A 120N E6. E7 fELL AR AR e 1 Al T
BB . WA SCIGTSE Bk E, AHIX HPV16 E6/E7 FLPIfAAE 2 RhAs i, Hosbap iz K
AT ERmA . FRATEREL . R ZE T SCHRHRE (1) [ [ Y H X HPV16 E6 28 R id o, UL
T2 NKP T LA, AN R E AR AL i T178G fErh B HbIX T2 A7, Bk
T HPV16 25 57 (MBI PR 5. SRTTT,  HT9Btef 5 R W] 2 f A8 S0 5 I B AR BB, 3
F AR FIRA N E-350G, IXHR/NTRAT] HPVA6 A2 S5l T My fidbh, VRS AAERI IR 2 5,
KT JGHE T, HEGWAR ARG Kok, Rt FVaE NI R SRR N s
YL IR SO AN R MR A LN B, AR RFEA S I BEAT |, A R HPV16
AR S ARG IR 2 e 1) f . S IRAT SCHR LS, A TR I —Fl E6 A% 5 2 T Ath STk v AR WL
TG, {45 G136C, T185G M A306C, Jf HiX =AM s AR S 34 U BILAE & B 2 20 . 244K,
A SCHRARAE S T A AR R IR A8 5, il s X 38 ) T295GM, W] L HPV16
AR SRS 1 SCHRARE 1), AT ARAFAEAR 22 1) 52 0% I S A A TR R AR v o STk 32 i
1] T350G 7EAMEFTH WA T AR, (HIE, %47 5528 55 8 S0 (I R 191 S 50 2 TRl e oK,
H AT T A7 s A R IR IR B X EAFE G e B N 50 R I, T350G 2 5 S 1)
EE IR, TAE R KRB B0 R AR s ), XA EL T HPVA6 48 57 (s o
E6 gmhd— A7 115 NMEIERIIIKEE, & 4 4 Cys-X-X-Cys CEPEAIR-AT A ER-TREA
FERR-EPEE IR HE, TR RS, L C-K Uit (aal06-115, nt419-449)HIXI 5T, J&
p53 A M 45 A7, E6 5 pb3 454 fa iz th it 7 4L p5b3 [ % fi# . N %in(aa9-13. 45-49,
nt128-142. 236-250)AHX1 455+, NS5 ps3 44y, (HX ps3 MR AL 75 1. AT AR I
() HELEAR A7 fill A131C. G136C. A442C AL TIXMANDIREX I S5k, BFFTIAH N-K
Uiy (nt168-188) f7-1t E6 MIPUISERAL, BEWR IR T 40 M s S 3, AHIFFE A B IX 1 —

BN R I, Toie At B6 bt BT, WU 5 A 1F 5 AL b T o bl i) se e v 5 3
FE L LR, DRI RE D o R I 0 A AR i TR A B I 5K . AT 45 R
E6 i nt 120-130, 140-160, 190-260, 280-300, 310-330 A% 360-440 FHXRAF, KTk
71 SIRNA S5 1] LU FEIX SE X 3, DLk 2ya57 1 #E i k H 1 .

WA SCRRIRIE (1) HPV16 E7 A8 R 2RAIN T E6 /b, (HEAM TR R I 12 i E7

Fez g B (N29S) , 785 S 240 SO0 MR gl Fh 3 5 i R BRI HL S 2t 41 S IR A% 28 326 1=y
TRIREAL, Tz IEIRTA & BT M B EHU R ITAE, ik, T IHEN A647G A2 F1m T
RS IRR, JE BT R S LA G . SCERIRIE AGATG AR SAE ) AR
70.2%, ALY 600, hEH) Y 59.5%, TfmE P UL t 0.9%, XKL T AR s
RS . BT hUs R A mMEUsLE T 25 H A Cys-X-X-Cys MRS % UIAH O, ET &
FIE 22-26 A7 Z IR L M IRRE AT I8 £ 1 (PRO) RIS 5007 a2 5 9 41 i ) 390 42 1 O
(L2 RS R I ET AS S IE A RAEAE I RIS, TR v AT e I B0 BB AR
AT A L HIFEARZA I I B AEAE R RN R G2 5, L, AHERR R —41 830
TRGAE AR TS AP AE, AT, R et oA 2 S 2

2 LIk, HPVA6 2 DU 1 1 X e s 11 3= BEE0% 8, JF H VY )N HIX HPV16 4b ¥ E6/ET7

-7-



205

210

215

220

225

230

235

240

245

250

255

|I| E ﬂ- H iE -x.- Eﬁ http://www.paper.edu.cn

FAEZ AR S, X ) SRR SRR IR, 550 2 BB B Dk ST H PR AFR - W A
M5, P RERE N A8 S0 ) A o
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