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GIBE

B NFLLRERE (HPV) 23 HEIEN —1MEERE. EIiEESES
EFRFEILI5007, FET-BIEL925 ), EORMETRRERFE2M. HPVEERK
PR RFEEGOR E R, 42 0K3E, R RRBIAURERREY . AR EY BRI AW R
ATHEMRER LR, SEESWREESEMRINZMER. RIESBERENLR
KA, RHEREHPV AEERE (HR) MRER (LR). &faf FEHHPV-16, 18, 31,
33, 35,39, 45, 51, 52, 56, 58, 5971667 ; {kfa ! = EHHPV-6,11,40.42,43,44,54,61,70,
7818, - FRITAFNREFMHR AN, HPVELEH T KB A E HiE SHPV A
AEXR. EARERMBLEHPVERE R KNI HFEER, RHREHHIEM,
HE5EHEMAXNET . ESETERERAEAMBAR. XTEBEHNAR, M
PiEEEEEULIEEAE, mirtEaFEZUE/E7TREFE M S, BB AL,
MFAFRRBREFEMHPV)EAFMX AL FRIRATRRL, B RREE )
HIEC/E7TEAZR FERANRER D . AR & ER T+ EERE X GLZHPVE LR
SR LLLHPV-16. 18F158TYE6. E7TRFEMA RGN, MIFMHPVE HEM1E
B LA B 8 5 FRE A A OC ROV 7E AU (R /3R T W B3R, 34 T — PR LLHPV E6
ME7TEAANERET SRS TEENLREHEE.

ARXUPEAEBEXB L TSHAPIES UL RIEARAZ (ASC-US, Ef
EXAURARBERA M) MBI EE AR S, BRE T ZXHPVILA KR
PLLR AN o X REEIRTF 2000050 AR} 112 5= 20 A% 7% 4 L BF & DL R 7448 & B A5 A< TT
 BARRMA A BT IR IIEE4DNA, LIMY09/ MY11 A4M514, GP5+/GP6+ 4
W54, FHnest-PCREST FEAHPV-DNABZAR X L1IX fAEN R BHTH 1. A F
MoyB, HXNEBEFAITECHETRRFF R ¥, MF. ECFETERNFEH
1 Geneious4.8. 43T ELXT, FHXTHIFF] L FE GenBank 3k B EAF RS, HI
{4Megad.11F 4R (Neighbor Joining, NJ) , XFE6FE7E: A 52 sk bW 4087, W
F PAMLA4.0 4R HIA SEE S HECHETREZFIEMEHEMA S, KEH2
AT RR LB B .

SRR, FEGAEMXEZASCUS AR FHPVHRITEEHEFEER A A
HPV-16%, HPV-58%Y, HPV-33%; (RMEZFEHHPV-6E, HPV-118. BEHiER
HPLIHPV-16, HPV-18EY 4 F . ASC-USABE G EANB 4315405 0%, BHEE
HW GBI DR FERHEF105 . TH, SIBRRMMIEEEF, HPV-16E 4 F
ERARR ., BIXMNEC/ETEFEZR VIR, +HEAMMXEZPHPV-168E6%
R & R RAEAL S HTI78GENT178A, EID25E; E7#HEE WKL & HA647G
(N29S) R L FRAL S T846C . E6/ET3E A 7 FIERE 43 #T KILHPV-16 8! 5828 47 £
E6-D2SESE7- N29S-T846C MBI A7 15, H H b LA R, HPV-58HE6F A
B WA FEARAL MK 93N, ETEE R # IS AR AL £ 4 [F) L ZR 2% s T744GHFIFE [F) X =A%

1




of B B B2 bR/ 4L R P E S B il - 22 A 18 3

AT20I, G41R, G63S, G63DFIVTTA, HZFEAET20I-G63SHIRAEG41R-G63D Ny iEH
AL 5. HPV-18TYE6E K K I T485CFACS49AF N F] X 2 & .

AL 43 47 77 BH R [ 7 B b X AT BIHPV-16E6/E72% 5t 14 £ B Jh T 4 il 245 5
&, BB KM B RANIEH2 R T 74 . HPV-58%! E6/ETERFIEEFE TR
Y.

WFEEE ST RE, BRKIHPV-16RE6R R I RALL 5 432E, E7HEE
IEEFERAZAL A 829S; HPV-58EE7TEF63GH EEFELL &, ELITLRTRRK, 2=
FEAGTFEN, NEREREIEEFRHEEPV-16% . HPV-58EIE6/E7HH 5% 3| IEi%
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Molecular epidemiologic studies on Human papillomavirus in
cervical samples from Southwest China
Abstract

HPV is suggested to be an important risk factor for the progression of cervical cancer.
Cervical cancer had about 500, 000 new cases and death cases about 250, 000 every year
in the world, the incidence of gynecology tumor is at the second place. The HPV mainly
infect skin and mucosal squamous epithelium, divided into 2 categories, skin type and
mucous membrane type. Mucous membrane type main infect the mucosal epithelium of
the urogenital tract, leading to various urogenital canal diseases. HPV have been
classified on the basis of their epidelﬁioiogical association with cervical cancer as
high-risk types (HR, HPV-16, 18, 31, 33, 35, 39, 45, 51. 52, 56, 58, 59, 66) and low-risk
types (LR,HPV 6, 11, 40, 42, 43, 44, 54, 61,70.72,81). Molecular epidemiology and
virology study indicate that the HPV infection cervical can develop into cervical cancer
which is associated with HPV type. In different countries and regions, the distribution of
HPV infection rate and type is different, its distribution has distinct local characteristics,
the type which associated with cervical cancer and E6 / E7 gene variants are also
different. A preventive vaccine mainly targets L1 gene, therapeutic vaccine mainly
targets the E6 / E7 gene. So far, there are few data on the population prevalence of HPV
infection. dominant types as well as the E6/E7 gene mutation of the advantage types in
Southwest Chinese women. This study provides research data for evaluating HPV
vaccination and screening potential risk factors which was associated with cancer.lt
provides experimental data for the development of HPV therapeutic vaccine which is
based on HPV protein E6 and E7.

This paper investigated the distribution of HPV subtypes in southwest China ASC -
US groups (normal and inflammatory cells) and cervical cancer patients. The genome
DNA was extracted from 2000 gynecological outpatient samples and cervical cancer
tissues. For Human papillomavirus (HPV) genotyping, the genomic DNA was first
amplified by the consensus MY09/MY11 primer pair followed by nested PCR with
GP5+/GP6+ primers, then the PCR products were subjected to direct DNA sequencing.
E6 and E7 genes of HPV advantage type viral DNA were then amplified using E6 and E7
specific primers. the PCR products were purified and sequenced. Geneious4.8.4multiple
sequence alignment analysis was carried out to calculate the percentage of sequence
similarity between E6/E7 genes. Phylogenetic trees of E6/E7 gene sequences were
constructed by the Neighbor-Joining method and the Kimura 2-Parameter model by
MEGA package, version4.1. The E6 and E7 gene sequences of the HPV wviral strains
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studied were deposited into the NCBI GenBank database. To estimate selection pressure
acting on the HPV-16 and HPV- 18 EG6/E7 gene sequences, codon-specific,
non-synonymous and synonymous substitutions were inferred using the PAML 4.0.

The results show that high risk subtypes( HPV16, HPV58, HPV33) and low risk
subtypes ( HPV6 , HPV11) were the most common in Southwest China among ASC-US
groups.HPV 16, HPV 18 were the most common in Southwest China among cervical
cancer. ASC -US susceptible age were 31 to 40 years old women, cervical cancer were
after 10 years old than ASC-US groups. what is more, HPV16 is the main type in
cervical squamous cell carcinoma. Investigate E6 and E7 gene variations found that
T178GE%T178A,namely D25E in HPV16 E6 gene, A647G(N29S) and synonymous
mutations T846C in HPV16 E7 gene were the most common mutations. E6 / E7 gene
sequence combined analysis found that HPV 16 E6 - D25E and E7 - N29S-T846C was a
linkage mutation which is the common variant. K93N in HPV58 E6 gene, synonymous
mutations T744G and T20I, G41R, G63S, G63D, V77A in HPV16 E7 gene were the
most common mutations. The mutation T20I and G63D in E7 gene was a linkage
mutation. HPV18 E6 gene found two synonymous mutations, C549A and 485C.

Phylogenetic analysis showed that Asian (As) variants of HPV-16 were predominat

-ed in southwest China. None of African-1, African-2 variants of HPV-16 was found in
this region. HPV-58 E6/E7 sequences in Southwest China originating in Southeast Asia
branches.

Selection pressure analysis showed that HPV-16 E6 gene positive selection sites
was 32E, E7 gene positive selection sites was 29S; HPV-58 E7 gene positive selection
sites were 63G. There was no evidence of positive selection in the sequence alignment of
HPV-58 E6 and E7 genes.

Key words: Cervical cancer; human papillomavirus; Phylogenetic analysis; Genetic

variability; E6 gene; E7 gene
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BHUREORMESRRERE 24, SR CETE, 2REgEH RRGIY
50 /7, Fer-fi¥sy 25 5, Y AFLLE B (human papilloma virus, HPV) &
FHEIEN - NTEERE. 4 FRITHRFEMARI, EEIEBENEAT, F
96.6%+5 Ml i A FL kR E
1. HPV A9t

AN LERHE (HPV) RAZ S RERNIARETERER, 2—M/A 5 F DNA
i, FTERPARRFTMAEESER EE. HERAAWERK DNA, KES
7.5-8.0kb, F 9 MFFHIFEEME (ORF) , #ARBERAKX (EX) . BEIEAKX (L
X) f b HIK (LCR X)) =4 IhREX. (1) EX: 45463 E1. E2. E4. ES5.
E6. E7 EANBHEA, 2575 DNA ME#. BRANMFRABSUE. E1 5
REBRRESEHMEX: E2 TN RABMEED, H5%%E DNA HFRHREAHE
SFEHR: B4 SEMNRARREEEAMEK: ES ®E—MNEQ, XIMHEQEIH
MK EFZAEEE FHFREX; E6 EHAES E6 #H5<E A E6AP M E6 £ & EH
E6BP 4&. ES. E6 NE7 EERBIEL-EOMAER, ERFELEFANGTRIEE
EEAP, () LEX: mEBIEXXEA L MIREXEESE L2, Ll @ERT, H
R tEoR, ATLAGE AR M L2 25 REIKTEARD, B S RAEFEE.
(3) KARImEEX (LCR) X: &HMHEBEDIA DNA BB HIE S UL R E R T
VFERRE T, AEHEENEREEE.
2. HPV 5%&5%

HET R HPV H 100 ZFERE TR, Hohg 30 £ a7 SRR L3,
20 £F SR AKX, RS HPV FIAE B2 HPV HALUE R M AR . 7048
B, RIE HP B 5 EIUE K EMEREME &R, KH 2 AEEE! Jow-risk types)
MEfaE (high-risk types). ITHERMPIFTUESL, AT HPV #4023
FEEUREE. KMAEE HPV 5 HPV6. 11. 40. 42, 43. 44. 54, 61. 70,
72, 81 %A, FIEEKERRIIRIEA . SMEEISERMEMBEMRE, AEEEEE. &
fa® HPV 5 HPVI16. 18, 31. 33. 35. 39. 45, 51. 52. 56. 58. 59. 66 W,
FERRAEAEE HPV 5 ESUER FESW LR REE (CIN) Mk ER X, K,
HPV16. 18 £ttt AJELE WA E S b E LA W, =HieE HPV16. 18.
58, 59FWAIZ I, FEUHPVI6 B A% MESZHIE. BREHEF LI HPV1S
R, BHEEWHAEIESHRES, HPVI6 BAT 5t b ™,
3. HPV HfTHE O

EAREZR MK HPV B R B oM E £, AFREHhEY, K
S5EFEHEXNE I BARY AR LI, £ 5 IEEEALURA T, AIZ HPV16,
18. 56 Z A, HA HPVI6. 18 &b 70%™ ', BIstRE, FEK HPV L% K
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15.9%", B&7 HPVI16. 18 B4}, HPVS2, 58 B HEEEIY, METLFEEA
& T HPV16. 18 B4k, HPV4S Bt M, ZEBE L+, HPV RR—HE
BEAERRE, HRERTIX 20%-50%; B EIEFERTE 1525 200, 30 55
RPRTH, 2EHEERMBK, BEZEXRE TRGEE. BEEHEEL HPV
BIPF PERBSAMEHNENTREEF AR P, #RT4AHLR (WHO)
PLE EFREEMAE (JARC) ZEFELTEARBE . T REFINTHAL TEILHET
3 MBX AR RE, PEGEZ HPV B, FRIMEAFELNE (3544 %)
BYERER, 25 FUTEZBREENEK, XiHEFEFZELHEEFTERINEH
18 HPV et !+ 16],
4. HPV BRAREER

HPV HIRQigREERMEAE, ESEEPMREFEER (WRZE-FAE) ,
walLl5|iE HPV 1£8. MIKHERFERE, MHEFREK, &k, BHE, K&, B4XE
RAUUBRNGGEREEZESENHESBYE HPV. M THRERXFR T FER LM
5, BTETEFRESR EFARTEEFETERE A, HERERE, XthE
HPV B & aEEN), Mk, kg, TAERR, HIV RAZSRERLERAE
IRE NS HPV FIRE, thRESE SR 4EP 2, T HPV BROEAER
FHRFR, OREZHZE (OCP) , BEHERAEEFNHEESERZARGR, HAE
K(RMBARY, XTAERHAEERARARFESAURERSHRES.
5. HPV B3ets 41 Uit 72

HPV X FZEHHE L XEFRREMNEERTERD L1 MREXRTEHA L2 /%,
20 EAABRILSEH), 78 DNA NEHE T, FHT RZZRBIEE. L1 F
FIZEAR T HIE HPV F & ERT, £ HPV TENHBIESEFERIER, TESF~4H
AR, HPV B R — A siAmidE, L1 ZEEMRNRARERE Mz
4, thBhEE DNA A EYMR. HPVLI HBIE AR SAREZEENE,
P DNA FIFIEREE B H%, 2L HMEEAN SO A /N BRI
MR EEMAREERGESRRHAAR, 25 L1 BEFEBUHNE DNA, LI
HPV {2 24, 24 1 e B2 4 a7 R ok ok I 1) b B 40 P 52 38 At 405 R 8 R At JR
HEHE/S, Wi DNA FRTEEEA RIANE, HBEREHREHER
HEEFE, MARLEAEARH, 2 EBRAARETERASL, ELEGES
T bR, AR A TS, MR PR RK 50 AR B R RO A,
18 ERY HPV J5, BE BITHEKBRAKZHN HPV, HPV BREREN 82.03%, EA
FZIGIH HPV BREREARFE, BEE HPV MERZHEAR HPy K, &
EfER HPV #EEMNAEEIHREREREERRERTHELT, &F
SERAREE, BRRKBASTIE.

BERRHPVHER, X DNA TEURMEAGFETERAMRS, —FLIGF
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BRERFEETHERER, RIS EERFTLL L RESERTRA: 5N 518
T DNA 248, KAEEEE, i DNA FEUSKABAGE ER64F, MEE
a0 M ST HI AW RIE R B DNA, XHEBAIER 2 ZHRENIRE. HPV HBUEE
FREPEFE XL ES MET ZAPY.E6 EEE NS 151 MEEMMEIEES,
AHFAGETALRLEREAMRF, FIEEEMRKENL. E7TEENETE 8D
EEMOBRUZER, 50F C KanEREmra_Rk, 5 E6 EAEMT
BAGGETANLREARAR®, KRMBEFAARAR (HFK) K444, W@
HPV16. 18. 31 Hfy E7 HEP" L,

WEZEERGFEERETUSIEUSE, EM HPV B EINH R E KA R EIA
[ 2% B AT S 20 - 2 AE2AF (cervical intraepithelial neoplasia, CIN) 5| & #ifE
(cervical cancer, CC) E—/NEf#HIFE. EXMIFES, HPV HIHITE 8 RIEN
&, LSRG BEARBESERE, mARNKENL; EEYRSEE, W
REAREH. Bigk, EERAZE; MREBEOET: HBERTOER, wmHERE
A, @A K&, HEES. REFEREEE, KRS DNA B4 E LK
i, BT EEA R REEEASEE, FE AR R EERAEY 0 a0 AT
BIUMRERT, FEMAETEX N REH G E R PR,
6. HPV ZUEHLE

E6. E7 FREASBUER p53 M pRb {K#ittiEi2. HPV BAEI EE4IR)E,
HPV R8RS X5, EiEaAd, BT E2 falsEA, E6. E7 R E B HLEIR,
BEZEET, E2 MEWERSHR, MY E6. E7 BYRIE KN K%, pS3 &—F i
RAMEIE S, MEMRAY Gl 8, EHMMET-R DNA B2, E6 EAEtiz
ZIEERS E6 MHAXKEN (E6-AP) , pS3 BRI LB HE ST =K%, E6
EABEUNZ EEBE pS3 BEA L, FpS3 EA#TERWLLME, £ p53 EAK
FE GI/S H i, SBANERTTHNRAEAETIRE, B FRBEERg g0,
pRb B—FAKIEIER, 4 EY. JEBRL pRb BEAFRT LIS E2F Hik
M FE T4 4, R pRb-E2F Z &4, R E2F #GE S Yt R, Mol
MMIIENE. 24 Cycline/CDK B &YBE1L Rb /&, E2F B, S BAFARIEHBIE,
M A AN S Bl E7 EEET Rb 444 5 5IEBER LN pRb 45 & T LS 35/
S &%), 1§ pRb-E2F E &R %, E2F #B, BuE S <A, {F4aifaigiask
E[Sl]n

E6. E7 [REE S BUSMAERREL p53 I pRb B2, E6 [R5 & B 0 R8Il B06E in
RLEG A E W A k@ E kA, TMREIRFEEF 3 (RF-3) EXUE RNA &
CEE R A REE, SRERZBIEET, TIRE B (IFN-p) B3 FEE LM
44, & IFN-B B R UG EF.IRF-3 5 HPV16 4 & 5, ¥ G e, 1 IFN-B
[fFIERIR, HPV REAETEHOARZERNDT, E7 BEEANEIRSEW, L
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5HEAEZEALEE (histone deacetylase, HD) &4, EHRITIRIGE.
7. HPV TRBHHERER

FFEBRLA AR HPV REFE KA —NEERKRER. XA HPV EEME
HPV, MIMTpi &, P = I &R MHIME % HPV & 8@ mpitt
BEEMBETHERE. HPV MEEXRTER L1 AfHES~ET e, 4 L1 &
HA BATIRED, FERGEAL HPV RIS i5%, TARMEMEUEN, 7 REFMIUEME.
TSR & R, MR AREHERKRL (virus-like particle, VLP) , VLP 2Fipift
EHERN. BRICLERFEMMAR HPV TbiEE s L, mHESEHRNA
BEAFA, AESEMFENEYS S DNA. EEE K525 E 3 (Food and drug
administration, FDA) 7E 2006 FIEA#AER BB W AT £ K Gardasil EIEM
BitE& e B . Gardasil REFA THREZERARBXA L1 £H, AEMNEE, &
4 HPV-16, HPV-18, HPV-6 1 HPV-11 U85, BFE+ HPV-6. HPV-11,
HPV-16 LA HPV-18 fJ VLP L7451 20+ 40, 40. 20pg, FEVRIN 225ug M55
£5ER7] (amorphous aluminum
hydroxyphosphate sulfate adjuvant, AAHS) ; E&ZEAEF" L, ﬂ%ﬁ%ﬁﬁ?ﬁﬁﬂﬁﬁm
EARREAR; KAVIREES, HLES 3 R, 8K 0.5mL, FHEEIBFR 1.
R6/NAlE: BEMERRAFERT 9-26 Z L tEM B EANRE. HEIT@E%T%??&E
7, 2007 E3£E FDA A EXHERE R 2K X W AT AR Cervarix B 305 A
e BT, Cervarix BE A TR H4k GU-1, BB RASHK L1 £H
R CmMIRARE, BRREVWRAFELESMNEERME. Cervarix B _ Mk
W, 8% HPV16 M HPVI8 BAELR, S7E HPV16 1 18 B9 VLP & 20ug, 3F
A0 500pg M EE B EFRIF 30ug AL 3 % ZBL R BERLIE /T A(3-deacylated
monophosphoryl lipid A) ; EE A ENIXA T ERFEERE FHERRBNARE) ;
RAERANAES, EES 3K, SX0.5mL, EHEEHFRNO. 1 K6 MARE;
BEMERRIANBERAT 1025 AR, BRMAEE LT Lk, Bfs BB 170
MERCSIHXFEMNER, EEFERRGEFRRAGKETERMIL, EELZ
PR 7E T ERISRRR MR ER. B4 BNASMERELRSHSSEHT
PR F.OEEMRT HPV bt E M k. Z&EEHEANZHMES, B4 HPV16
1 HPVI8 FAMEGI, SFIEF HPV16 F 18 #) VLP & &4 5 40ug A 20pg, A
BRI T g aEERER, RAVRGES, 2&8% 05mL, Bai kKL%
R, NIIGKRIEE#IT. BRFh LT HPV TP & E 8 LWLk, TiRRMNEFH
FHRAIMEIEERXERN FDA MEFMPTEZEFIFL (CDC) [ERHIE, BER
EHEHZEHRAEN. SRR REEEMBERS LT MITE. IRKRFAR
R, EEMEIANEBLE, 7 15-26 FHtEdR, BMHEEHSTURMEE—
HPV BGIRHUAE, 1 BHAKT N B REGS RNFUEAK TR 10-104 £5°31,
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R PR E AN A LB IR A &g HPV16 1l HPVIS, TR X 100%, 1A
HPV HAE BIGTBthE — %R, 5O 7& 58 RE TR 4 48 88 5 il & 4B
T, B R ORI R Sh At R S E R E BT R T E KRR, EidEE
Bh S fE R P VA RIE R — M A L. B 2006 &E HPV Fibitdam Bk, ABXE
WS EEZEALESN. BREEART HPV ZHEMETERR&E Y,
EAEFER LM AP P RELHFEMEERD, PrEEnEdEnREEES. (D
R WX HPV S1REISHE Fx R B ZH8HZARY, ) FRER AKX i
FHESRENAR, EEERIBREEAE, BALFH 63%MARZEZE, THIENM
REEANBUHLERE 1%-25%EF4, 3) BEHaEARE, EBRH,
ABNEEEMNEREARE, BRAHRHER, 1F 10.5%NEEERZEH
REEMEEEZREEEM. A, ZENZAME. FREULRIRN, BRI
Fh 22w HPV E i EM R £,

8. HPV &7 HEREH
*ﬁrﬂ’iﬁﬁ{“rﬁﬁf*fug%%@ﬁﬂ’]?* , MFEHMEEAYIAR (Loop
Electrosurgical Excision Procedure, LEEP) , #E B A7 EEIE A HPV WBI7 %

. E6 F1 E7 EEETﬁBﬁ*%ﬂﬁ%éﬁmqﬂﬁéﬁéﬁ At E6 1 E7 &AW #1530
Rt s S BRI HPV Varr R B S EHERAEE, SI/E
E i, DNA S8 LA RM SR (dendritic cell, DC) . &8Ik i & —Fh
W PR RSNERERBA R SRR E SR ERAS, FHENAER
BEUREMBEEZEAMEA. Lm-LLO-E7 &, E—MUZTHEE (Listeria
monocytogenes) AE A, UL E7 AHRR HPV a7, HiaRMNAH 2R+
15 BIEGITIERMA 15 Bl B LT ZRNE, 8 FlRERFEEREHM,
TA-HPV B U4EHE A#EE, 4% HPV16 1 HPVISES/E7 FE ) HPV vAFT 5%
. H 1/ IERMAR RN, SEEAEEREsUEEE", 1o Wl 1y
FjE BEUORE L HPV IR R AR RN . SIVEAEHRE —MERESRNE
BRAEARMER, BSAMENE T 40 (CTL) BRMN, RMGHEMHE.

SGN-00101 3% B 2% £ /1 8 (BCG vaccine ) B #K 5% 2 [ Hsp65 3L 454 HPV16 E7
BEH, Ll Poly-ICLC AEFMEREN, [IMEKRLERE, 52.9%8F iR & HI
Su3% &M, TTLL Montanide ISA-51 447, &% HPV16 E6/ET KK ES LK
SEH, HIRIT 20 BlANABRR _EEAERITH B ENSEREH, 9% EE HIEW
MR PR EAR, 85% R B & =445 57 T 41 il® . DNA 7% 1 3t 2 4% B4 19 B A% iUkl DNA
(BHEREFEDUROER) A 8ER, REIMNFEEERARIE, REyUEr~
S B SHRNAR R AR RE RN, ZYC10la (Amolimogene) &1 2 —Fi4 &
207K DNA (& B 4% HPV16 #1 HPV18 E6. E7 R 23| —Hp/L )42 15
Kk, SRIEESHEIENE) DNA ZEE. RRIRE AL, HXMFERCIN2A BEFRE
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My R, BT AMRRARGERENRARSE, SHETEES, FERE
REER SR, ANEEMIRASREBRRN, BRi#EARKY BRI DC & HIR
B,

9. HPVfREBA
HUFESENBERARFRERREZMN. (1) EENARFRETEANEAEK

WA RATHMZEARSE HPV BRFx. BEALEREESRLR, B
BRACAHSRITR. REMEFARERS, EREGEMEAS, HHIERAHE,
AR R M Z 8 HPV MR ARRA PHERERIAMZ A . R4
MR B iE KRR BES R (ThinPrep cytology test, TCT) 31T B 240 24
7, WBIAMEL W J5i% TBS (The Bethesda System) #ikt M2 0%, %
ERET BERZBABEAEEN, ERREENS TBS 28K EFARERE S X
AR 5 #: IEEBEEAIMM (within normal limits, WNL) ; X REMIE#RA
BR40M (atypical squamous cells of undetermined significance, ASCUS) ; B
@R _E W% 3EE (squamous intraepithelial lesion, SIL) ; {RE®HIR EEARZE (low
grade squamous intraepithelial lesion, LGSIL) , Bl CIN1; &EE®R _EEAHZ (high
grade squamous intraepithelial lesion, HGSIL) , Bl CIN2 #1 CIN3BY.  (3) FI|FE4H%
B RURLIE o BR B % TR U € (ELISA) f2ill fi 7§ 5 HPV % i HUA B M7 246
W, wERRNARD, X2F A MESERERK, BEERNE. (4)
f£H HPV MEBEERTFI L1 KEHFGEMRTIY, 0 MYOOMYI11 B
GP5+/GP6+, 1t PCR Kyl 75 Ak by A R, A R #, W LA
X 73t HPV & &5, (5) (M BRALASTR A (s HE AR U £ H) DNA B RNA
REFRICAREARY ), ZELREFEZ, HHEK HPV AHSCH 40 Mo s
2R, BERERTRATHRFESHHIFF. (6) Southern HATIEM LR ATRE 2,
RAOFER. ZEREEMEDNA (BEVHR) 5, BIIEERREK. M,
L, BREPAE. RS B BT HPV BAIEE. (7) B ZRAHIFKE
(HybridCapture™, HC-I1I) , —F I3, KA 96 FLFERE, FIREFR0IE
U M RNA 3REH 52215 5 ) HPV-DNA BLBERE1T 2848, () i) B BB B e e AL 2 RO
MEBRERNGFESBRACERMLEERNOEN. TAKSG 13 BEAEE HPV
(HPV16. 18, 31, 33, 35. 39. 45, 51. 52, 56. 58. 59. 68 &) 15 FMKAEE
HPV (HPV6. 11. 42, 43, 44 &) , ZHLE HRIRE FDA HE— AR AT ZE I AR AE
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R —F S8 HPV-DNA H#AR. (8) BEERH L (VIA) , FH 5%ERMIRHKEN, 1
min EMEEN, AIRFBLEEHEE CFMEE. EE. FlE. RABSEM
HHNEYIE 2K . Yk (VILD , B S%EERHE S8 E S S e a1y
B, FENTEHEEREER, MEXRKEARNRE, REREEEMNEE. &
FRGL. KA. REBASHERS 2H. RERREE, ERESEER THTE
L6

2003 F=EEGEEITS (ACOG) HFELUTFE Ak KRBT 30 # ak,
REEE3F (BFE 1R NETHARERE AR, WATLE 2-3 F£#1T 1 (K4
R E. 30 FU LA NBAFHAERBAFBITHT. XTARELHA
ASCUS &% LSIL f18 %, *f HPV-DNA #1728, DNA 3 4 FHMER B & Fi#T
iR A,

ERAFREER, BIEMEIENERNEREZHIET AR SR TE, H
EREHSEFARENIX, HTHZ ERFEAFHEREMETLAR, S
AMAB Y W, T B2 A, U 8 2 . Rl AT LUK A BS B8 s a2 7% (VIA/VILD
WM, 2EMAEBEEHAANESENER, 2B EEEARTPERNA, 7
A5 T —Leg g1,

FT9i& 8, HPV L1 EERE SIL B3R, HREKFEZEEHES. ok, mEE
BREEMME, L1 BEREI DNA. Eitk, 3 E3HELR HPVLT EEHRIEHITRN,
BT LSRR S EEAY, 2 LREEAEERNERANBERERTE
o WIFX—4EME, T EFRANTEIAMBELIT LR AUT i%: S EH
WY R AR EE, RSN HET HPV BN, XF HPV FAHEMN
BE, #—PRMH HPV L] BEEMREEMN, WRERABENNETINE Y, A
HBREHRIT T LR,

brfE AE B 5T HLKY (International Agency for Research on Cancer, IARC) %@l
TAEHER, St MESIMAZLKERFNTER L% E HPV HmERE Y (AIH
Z RS EEL, BERNLE, YTFPEREBXEZ HPY M EERITR
A, GRFERBBUREIES HPV 0BGt 0l UL R 31 00 =B R4 2 5l S5 48 5%
HIRRD., AMRFERH W HEARERX, PRIZmE NELOREREN 27,
F i HPV16. 18, 58 AU L1. L2, E6 ME7 MIERL R, EZEZIHURKE
8, KRR N IEE NI SORBR B Zh X B R IR M TRIE, AZHKE
OB AR E TAER 4L T BUE A, FAMAET E6. E7T EB APURR HPV I8
TR SR T AT 5 E RIAH KB R .

11
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SRR
1. BFRN S IIHE

BMREMREFERM TREAERKEE —HWEEK. BHERKEZE=HE
Bl (zEaWEER) UESFMEX X HTERHET HPV R#lfE L E 3 i 4
Rt (ASC-US AB, EEURKEHAMR) . XEESE (ZENBRESR M
RN ZFTBRHFEREENTEAR I NNANEL, FTFEVRFENAX,
FHER_EFARAE CIN1. CIN2 #1 CIN3 i@z U RIE#ITTF ETRIRT MNEX.
BEIEALSHREIM THERKFE=MEEK (ZBAMEER) URFRMEN
YHEREINEZEE. AEMEESS (BRELERED) AR H#ITEILH
HRERMTEAR 3NANAL, BETFEVIRREMNAZURBBER EEARE
CIN1. CIN2 Al CIN3 fia4.

2. FER AR

IR AR KAERT 24 AT AZEIEMATA, XATRAERIM, X
HNESRETETCLEE, BRTEFON WY, REEBEIRIRFHNE
FO, EEWRERENEFOFHRMEEZEM, BEFRA—ATREALEE2 B
@, UEEIREMR, mUETR, KEHEEERBA NG SRR RFREIE
HER, 4CHRTF. BREFRFICZEAHAMMIMLLE (NEEHRFENSF4E
VERRD , MEESET 24 1.5ml AEH Eppendorf B, BE &% Iml AT
HPV DNA #J PCR 43 B2l .

EMEALZNNE: mENEHELRBEER BRI AEIERENATEL,
FAEHEEBHALETRKEMN 2ml HFEES, REFZAREY, HPRRARE
XZELHE, AT HPV DNA B PCR 4 BRI . AR B ZER E 2 KN E XA WHO
T B3PI 4 LR %53 25(2003 B OPRAE, IE PR 23 BAK Al FIGO F & 3 s K 43 #7(2009
) SRARRUE
3. JREE DNA HI3RE

RIEEEEFEIEPR AT (National Cancer Institute, NCI) HIFRERERFFH
REA AT RRE DNA. HRELEFERNT: HARSAT 13,000 rpm &
Lr 5 43%d, SRIEH AA 1mL BIE B F7KH ImL 10mmol/L Tris-HCl 2274 (pH 8.1)
HATYRSRANE O . WARMTER 100pL MEER K 3#E (Img/ml EEE K,
10mmol/L. Tris-HCl, PH8.1) &%, 7E 50°C WibiI® . BEEBHILET 95°C &tk
10 4344, 13000rpm =0 5 2054, MOKKE LEBRBAETFHFET 3ALLKEM
025ml HAEM/PELEF, —X-20°C EF&H, —XHEHPV 48, H4b—FH
ELXERS EXERGT 1,

H 239 DNA K38 H: A KERAEY) S EEA DNA AF& (TaKaRa MiniBEST
Universal Genomic DNA Extraction Kit), #{EiZ#mTF: H 30 mg RIAHZA,

12
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0.01mol/LPBS ¥EEAAM MM, & T KEM 1.5 ml BLO8EF, HKERIRAER A
REHB BT RREER, N 180uL £ Buffer GL. 20pl. fY Proteinase K F1 10uL ) RNase A
(10 mg/ml), T 56 C/KEEHALRERTLRMNME . AW 12,000 rpm B0 1 7358,
B EiE. S EEEREEREEOES, 12,000 rpm 0 2 44, FEEEWR. B 500 uL
] Buffer WA 7EIRAETE B8 1 1R, 12,000 rpm &0 1 2045F, FyE. HH 500 uL
] Buffer WB (FHZ BIINA 56 ml 9 100%ZEF) iEHEARE O 2 %, 12,000 rpm
B 1 A, FIEWR. BRTLETHEN 15 ml EOE L, 7EBEAI s
SouL BIKEK, FEHFE S 285 12,000 rpm B0 2 98 PER DNA, BEp9%E
K40 DNA FHFH#H B FH 93T 3 AL KER 0.25ml AERIDNEOEF .
4. HPV &

fFH# 3 PCR Xf HPV L1 @ARXEE BT 1. 5191 H MY09 M MY11.

MY09: 5-CGTCCAAAAGGAAACTGAGC-3';

MY11: 5-GCACAGGGACATAACAATGG-37;

R Z&AF:  20ul RVAAR, AEHER tpL. 94 CTIZEME 10 min, 94°C 45s,
50°C 45s, 72°C 60s, Ft 30 NMEH, &G 72°CIE{H Tmin.

#7 PCR W5 |#)1£ F GP5+F1 GP6+;

GP5+: 5-TTTGTTACTGTGGTAGATACTAC-3';

GP6+: 5'-GAAAAATAAACTGTAAATCATATTC-38,

[ R4 ftF: S0uL RINARZER, NS (451400 PCR P=4) 10uL. 94°CR
A5#E 10 min, 94°C 45s, 50°C 45s, 72°C 60s, £ 30 NMEEF, B|J5 72°CHE{# 7min.
2% JlE W Rt B FRVK RS U 9 3 45 SR

¥ PCR #1878 5|19 HPV L1 &4 X 150bp F=A 4k 5, Xl 5 =) 31T
T BTl 754 E T4 BLAST

Chttp://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastn& BLAST PROGRAM
S=megaBlast&PAGE TYPE=BlastSearch& SHOW DEFAULTS=on&LINK LOC=blast
home) #4T HPV 434,

Fi5 $2HLA0 DNA FER¥Y4 T PCR 31 B-globin £ (WZE) BiFHRE.

B-globin L5314 5'-~ACACAACTGTGTTCACTAGC-3';

B-globin F #3534 5-CAACTTCATCCACGTTCACC-3"™,

RREZAF: SOuL RNAER, AR luL. 94 CTIZEE 10 min, 94°C 45s, 50°C
45s, 72°C 60s, 3t 30 MEH, BJF 72°CLE(H Tmin. 2%IR I HE AR 2 FE Hk AR i3 14
R
5.PCR 3|¥H&IH56 8%

4G Genbank FrifEAE NC001526 £ HPV16 Y51, krHEbk AY262282 f HPVIS
B2 LL R bRAERR D90400 B HPVS8 B ()7 51 I FA ¥ 44 Primer Premier 5.0 %11 E6.

13
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E7 f5 iy 519, s EBETAEY THEERAT A/, SIPLUREEEFE
BIAERR KR FE LR 1.
6. PCR 31§

HPV 16 RE6 FIE7 E AT #4: LA T HE I HPV16 £ E DNA AR, HPV16

E6 HEETHERNFMH: KA S0pL RNER, AEHEER 1L, EFH5I9& 1ul

(20mmol/L) , TaKaRa Taq (5 U/uL) 0.25uL, 10xPCR Buffer (Mg>* Plus) SpL, dNTP
Mixture (& 2.5mM) 4pL, KR KEEEKAST. 94 CHZ M 10min; 94°C 45s,
54°C 45s, 72°C 60s, 3t 30 NMEH, &G 72°CHE{H Tmin. HPV16 E7 EHET 18 Kk
A, BKBERN 52°C: HABELMR HPVI6 E6 RV, 1% 5 ¥ i e ik il
By 1ELER . HPV 18 B! E6 #1 E7 ZEEF LI K HPV 58 Y E6 M E7 R M &4
@ HPV16 E6 ¥ 38 & [ 445«
7. FANERBEERERSHT

PCR ¥ =& 4ivjs, b EEETEYWIEFTRARNF . XWFFEH 9
G, NERRREZEHIFEMBYZ PCR EFY H, HHXAUFLIHR PCR PR EHS
AL 0 AT BEF= 4 1R 2 . B4 Geneious4.8.4 Xt Jll F 318 2 F T 5 SiriE £ F 575
BT EEXT, 34K E6/E7 BEEFIIEL L 15T GenBank HIBERFERERS, KE
Bits P 11k >4 (http://www.nebi.nim.nih.gov/GenBank/index.html) .

TREMTRNER AT HE ML FEFRET A THE WG E R 0T %44
PHDsec. PHD #IAAR ZREMIAMIFRAE. —REMTRU—RXN T o RHETHN
FEERLE, X pINBEL, MR o BIER B IHBF ML RN KR
RE.

8. R R 1T

i ERFRBHEEFIELHKM Geneiouss 8.4 HATELXY, K Megad.1
B 484 (Neighbor Joining, NJ) %€, $F Kimura 2-parameter #5047 #4%
PER RV, SEREHLR 2. |

[ F PAMLA.0 A4 A WAL SRR site-model (M7 F1 M8, dN/dS rate ratios)
HATRBIEEREAM SRR, MXERASHE 201 KK F (2) aaliT
LUSR B {E #5258 ( likelihood ratio test, LRT), [7 &4 F] f U1t /7 ¥ (Bayes empirical Bayes,
BEB) HIERMBHAMIEEFM S JFRBEKRT 0.9) @,

F %4 SPSS12.0, EiTE5#% y2 (Pearson Chi-square test, P) MZ{EAR%
7 (Linear-by-Linear Association, Pyena) HIELH] HPV 16/18 B! E6/E7 EEZERF
fiR5 HPV16. 18 RIBUEMRIAH M, WR P{E<0.05 (XED , MBINAFLG

14
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#1 HPV16, 18 X 58 & E6/E7 5|
Table 1: E6/E7 primers of HPV-16, HPV-18 and HPV-58

ElkZERS L#519 (553" T ('3 37) FHKE BB
HPV16E6 aactaagggcgtaaccgaaatc ctcetectetgagetgteattt 645bp 54C
HPV18E6 aaaaagggagtaaccgaaaacg cgcttaattgctegtgacatag 657bp 52C
HPVS8E6 cgaaaccggtgcatatataaa gcicatagcagaataggtcagtt 596bp 50C
HPVI16E7 acagcaatacaacaaaccgitg cattacatcccgtaccctetic 544bp 52¢C
HPVI18E7 cgttgaatccagcagaaaaact cataaaaccagccgttacaacc 536bp 2E <
HPVS58E7 cagigtgttggagacceega cctgttcticgtictattaccge 450bp 56T
MREGR

1. 73 DNA FEX %

FT IR L) DNA £ B-globin 2015 | #3E4T PCR #7184, 2% fE B s ri vkl WL —
MR, K/ANZy 110bp (B 1) . HBIPHEELROFE S, UEB BT DNA i
.

2000

1000
750
500

250

100

B 1 FriREUFE 5 DNA £ p-globin 5|3 M IE R ((UF] K2 &)
BB BA W R RA RN DNA SRR & DNA Bl iR AT
Figure 1 the DNA extracts amplification results by the p-globin gene primer
(Only partial bands are listed)
No band appeared if the exiracts had no DNA or poor template quality.

2. 5 PCR (nest-PCR) 4%

F nPCR X} BT A #EhBEAT PCR 39, 2%B iRl BEe ra vk, vl L3 b i) 4% 47
K/ 1500p (K& 2) o B R AT SSAMEE ERETAEY TESR
PR &) SE RGBT, B IS BT 5 A ) F S 8K BLAST 4T HPV 408

15
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2 nPCR HKER (D3] H S %&4)
Figure 2 Nested-PCR (n-PCR) electrophoresis results (only partial
bands are listed)

3. ASC-US A HPV FATHE L CIEH LA R AE4H )

AW SIS A S MERIFFFEARRER IR CHHITAH, HRERY. ™
JG LR BERR AR L) #TTER A S HRIE A bR A 2000 41, GEEE
1£ 20-70 & . 248K, PCR (MY09/MY11 55 GP5+/GP6+) ¥yl iT2% & DNA, HPV
WATHE OL A, 23R ABE S HPV PHPERR A 323 1, R H 16.15%(323/2000);
HrhEER (high-risk, HR) Y& K 215 6 (215/2000) , BYIHE K 10.75%, 1
fafd (low-risk, LR) E&ZE A 108 il (108/2000) , HHE K 5.4%.

7EFTH HPV PHHERSE h, RIS Frlcs Wi & ey k% (HR) HPV-16,
HPV-58, HPV-33, HPV-18 LLK HPV-35, HRLERLEFHEIIKIK A 23.84%

(77/323)  21.36% (69/323) . 11.46% (37/323) . 4.64% (15/323) F13.1% (10/323) ;
3 il MG YL KAY (LR) HPV-6, HPV-11 LK HPVS81, MRz
HEFIH U 19.5% (63/323) . 7.12% (23/323) #15.26% (17/323) , W% 2.

% HPV PR RS E 1 10 & —MERA 0 6 MM, HAPAREE & ILFR
2R A HA AL . SERERFGH, LtaiiE2KER, 31 40 &4
Y3 HPV BB A S8 B, 21-30 ZERA S 41-50 & FERHIKZ , HPV BP A5
EFER KT S50 SARMK, WK 2. WNE 3 HERERIHEPTLIEH, HPV-16
R, HPV-58 %!, HPV-6 KU1 HPV 81 BU7F 31-40 & R AR Y A X i £, 1 HPV-18
R 21-30 BREBABRZ .
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op B B2 B/ AL SRR B 2 B -4 8 SC

40 -

35 | _ m1sE
m1s®
I ssHE
m3z®
.35?.!
N3
113
81%

30

25
¥ 2

15 -

- o . L . = -| J_
Age 11-20 Age 21-30 Age 31-30 Age 41-50 Age 51-60 Age 61-70

3 HPV PHYE R EF R A FE
Figure 3 the age distribution of HPV positive patients

4. BB HE HPV RATHER

AWFFILIAR HIES MRS AR LR E R (HLRBFER B/ EH
O I B E AL bR A S 76 1, FEESAE 31-66 &, b2 A S HUBEIR 41 i % ( Cervical
squamous cell carcinomas) i E# 41 ¥, H IR B H (cervical adenocarcinoma)
12 #i]. BT aE DNA, Z£8: PCR (MY09/MY11 5 GPS+/GP6+) ¥iiillj5, HPV
WATHE O A, AfBbsAh HPV BHYERREE 61 6, RYFEN 82.43% (61/74) : &
T 15 %, 2 #14: B-globin 514%iF H: DNA &AL, 13 #1122 B-globin 5|45 iF
3 DNA FiERY, HLHA PCR A H HK B

1£ 61 #il HPV PAYER S E b, B AW HPV AR (LR) , &EA! (HR)
HPV-16 Y 45 §i], J&RYLF K 73.77% (45/61) ; HPV-18 &Y 10 4], HYFE K 16.39%

(10/61) ; HPV-58 & 4 f5], HPV-59 B, 56 &5 1 4], W& 3.

% 61 il HPV PR EILEE 10 & —NMERHAS N 4 N4, P A EEE
HAERKZ ARG AHADA . LS REAH, 41-50 & FRA = I A&,
31-40 ZHFERA S 51-60 ZHERBA K, TAHNEIESEH G, 41-50 FFRAEM
EEPAHBRE, B4 NE S BE SRR & B 50 5 1 2 Ak B o e BL
A, HPV-16 BU7EE SRR e LS SRE P HE L, BEFHEHE, 18 1
BAREHSRRA MR SRS ARE, HERAK.
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£3 HEEEEE APV HERREER M
Table 3: Specific age-related prevalence of each HPV type for cervical cancer samples

R  RYE 31-40 % 41-50 % 51-60 %/ 61-70 % HoAth

No. % No. % No. % No. % No. % No. %
16 45 BIT 10 16 W BN O B 1 1.64 6 9.84
18 10 1639 2 3% T -5 gon G 0o - 3 4.92
58 4 556 0 - 4 55 o - g - T
59 1 1.64 1 164 0 - ) 0o - o -
56 1 164 0 - 1 164 0 = 0 - 0o -
Total 61 . 13 2131 30 413 & 1 | 164 9 1475

%= No. /= i HPV BI#E 8% 4% (61 A) %= No. /the positive HPV total number of cervical cancer samples
HAb=ABBHERM A Others=the Patients who didn’t wish to reveal their age and the other information.

40 -
35 -
30 1 o 16type
25 - W 18type
i 20 - | 58type
W 59type
# 56type
10 -

(¥

L.kl .

31-40years 41-50 years 51-60 years 61-70years

F#

B 4 HPV 508 B EF AR R EFR M ER
Figure 4 the age distribution of HPV positive patients from cervical cancer
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35

30

' n EGEE
A 20 - n EFERIE
o H{tEZE
15

Rl . .

163 1881 58 sofl sgH

B 51
B s EFEAERBFE R R A
Figure 5 the cervical cancer type’s distribution of each HPV types

5. ASC-US A& HPV16 %, 58 & E6 f1 E7 ZL PR/

HPV-16 & E6/E7 BERAESHT: ¥ ASC-US AR HPV-16 %! DNA 54 1%
SYES BT IR, NI A5 B e 4k BLAST Hext, 7€ 77 A~ HPV-16
FUREA b Dy 184 5 BOF#IA h HPV-16 B E6 JEBH9A 20 4, E7 EHHH 20
A, RABFLHE IR PCR B REAE, FAAL sl KWHE TR

E6 #:[X 477bp Fr Bty Mr-MH B FF 45 R KW, 1E 20 A2 3FF I HPV-16 E6
R B CShruERRELE) " 10 M3 178 AR & A T 3 G BRIt R, R’
FER 50%, HLANMMRGERERHRLEAR (Asp) REINHFER (Glw) ; HS
A 276 FIEEFE KL A B G MBERE, REBMEN 25%, HAHNK IS E LR
R X AR, AL 5 RAER > . BT 3 297bp H B Wa =B F 45 R KW, 7
20 AW FFIE HPV-16 E7 2EE A BE (ShrdERRHEED S 10 DR 647 {73k
HEAE A B G BBRIERAE, REHEN 50%, HAHM 149052/ AT 1L B

(Asn) ¥4F N4 E /R (Ser) ; A 6 ANH 666 (3K G B A FIBRIERAE, 248
BE R 30%, ZRAEHF UREE; 10 A3 846 fi3EH KR T 3| C MBRIERTE,
RAE Sy 50%, %R KR LRE; LML A REBE D> X FE—FA B6/ET 3
P55 brfEbk (NC001526) E6/E7 FEPFHIBCA X 00T KB, E6-T178G 5
E7-A647G-T846C i BiRAE, H HA HPV16 B WRBA N (R4 .

T 20 4~ HPV-16 B E6 RPH /751 5 Al H A4t HPV-16 BUF 5L 29 4N
BB, 2 Megad.1 4381, HPV-16 E6 3R 2L 1R B B 5 dE A 7 RUAZE R —
30 NHER B R e B, BRMEREETHERRSEXRED), EMERE

20
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fE A BRI AR S RUMIME 58 10 ASC-US ABEP ARLLRIEHT 8 HPV-16 HIFTEHMRE
BER—SX, TAARBK, BERHZEREEELS—HF. #URD, BFFELS
FEMAEFA GES 1 A, B 2 B R —23X. YUNNANOI 5TEHEMERE
ER—43%, HitESKHFSTHESE, RNERER—2X (H6) . HkA L,
NFLLRB R E HPV-16 Bttt ARk HEAE . T HPV-16 E7 EERGHE AR 2
ABHELMNER (B7) . HXHPVI6 BHERSHFI A ERSWT:

(1) FEMZZEY. JEM 1 Y (African type 1) : AF472508; 3E# 2 % (African
type 2) : AF472509;

(2) EHEFE: HFEMTILHERR (Amazonian) : HM057182; TL#HZE
WA F A (Asian-American) : AF402678;

(3) TMAEFR: KT FA (East Asian) : AF534061; FEH# (Gan Su) :
EU918764; H[E#H5E (Xin Jiang) : FJ006723; Z&EZEFH! (Thailand): FI610152;

(4) BRmZE A, [EEZ R (European German) : AF536179.

Wit TR ASC-US A& HPV-16 (] E6 A Stxditk (NC001526) Ry
BRFIETE S 98.7%~100%, TiiAibZEFiRE! (AEMHAFR, MR, TWMEM
A, THERR, BMMERE) E6 ERSHERMEERRIENES 98.3%~
99.8%. E7 ZESATHERRMEER FEMER 99.0%~100%, MHEMEZERHEKE E7 £
H 5 ek R E R FVEE A 97.0%~100% (K S) .
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B YUNNANOZ-E6
B YUNNAN16-E6
B YUNNAN11-E6
W YUNNAN19-E6
B YUNNAN13-E6

B YUNNAN18-EB
East Asian-E6

B YUNNAN15-E6
B YUNNANOB-EB
B YUNNAN10-E6
B YUNNAN14-E6

A Reference strain-E6

Thailand-E6
B YUNNANOB-E6
B YUNNANOS-EB

B YUNNANOS5-EB
B YUNNANO7-E6
B YUNNAN12-E6

B YUNNANO4-E6
A YUNNAN20-E6

B YUNNANO3-E6

European German-E6
Xnjiang-E6
Gansu-E6

-I B YUNNAN17-E6

Asian-American-E&

B YUNNANO1-EB

i
0.0005

African type 2-E6

African type 1-E6

Amazonian-E6

B 6 HPVI6E6ZFE 477bp fF BEHLM (T FFs X, REKAAXH)

Figure 6 Phylogenetic tree constructed from 477 bp fragment of 20 HPV16 E6 variants
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B YUNNANO4-E7
B YUNNANO5-E7
B YUNNANO7-E7
B YUNNANOS-E7
B YUNNANOS-E7
B YUNNAN12-E7
B YUNNANO3-E7

European German-E7
Thailand-E7

A Reference strain-E7
A YUNNAN20-E7
Xinjiang-E7

B YUNNAN17-E7

B YUNNAN14-E7
B YUNNAN11-E7
East Asian-E7

B YUNNAN19-E7
B YUNNANO6-E7
B YUNNAN10-E7
B YUNNAN15-E7
B YUNNAN18-E7
B YUNNAN13-E7
— ——— Il YUNNANO2-E7
B YUNNAN16-E7

841

Gansu-E7
African type 1-E7

Asian-American-E7
B YUNNANO1-E7

—— African type 2-E7

Amazonian-E7

H
0.0005

7 HPVI16 E7 227 H 297bp FBOALK (BFFUFFI X, FREbRA A X H)

Figure 7 Phylogenetic tree constructed from 297 bp fragment of 20 HPV16 E7 variants
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#5 HPV-16 E6/E7 B HBRAREMFEEHLE
Table5 HPVY-16 E6/E7 gene nucleotide and amino acid
homologies comparison between strains from Yunnan province and the other areas

E6 E7
nucleotide amino acid nucleotide amino acid
(Identities, % )  (Positives, %2  (ldentities, %)  (Positives, %)
YUNNANO1 98.7 98.1 99.0 100
YUNNANO2 99.8 96 .4 99.0 99.0
YUNNANO3 99.8 99.4 100 100
YUNNANO4 100 100 99.7 100
YUNNANO3 99.8 99.4 99.7 100
YUNNANO6 99.8 99.4 99.3 99.0
YUNNANOQ7 99.8 99.4 99.7 100
YUNNANOS 99.8 99.4 99.7 100
YUNNANO09 99.8 99.4 98.7 100
YUNNANIO 99.8 99.4 99.3 99.0
YUNNANII 99.8 99.4 99.3 99.0
YUNNANI2 99.8 99.4 99.7 100
YUNNANI3 99.8 99.4 99.3 99.0
YUNNANI4 99.8 99.4 99.3 99.0
YUNNANI15 99.8 99.4 99.3 99.0
YUNNANI6 99.8 99 .4 99.3 99.0
YUNNANI17 99.8 99.4 100 100.
YUNNANIS 99.8 99 .4 993 99.0
YUNNANIO 99.8 99.4 99.3 99.0
YUNNAN20 100 100 100 100
African type | 98.7 98.1 99.0 100
African type 2 98.3 98.1 99.0 99.0
Amazonian 98.5 96.9 97.0 97.0
Asian-American 08.5 98.1 99.0 100
East Asian 99.8 99 4 99.3 99.0
Surepcan 99.6 98.7 100 100
German
Gan Su 99.2 98.1 99.7 99.0
Thailand 99.8 99.4 100 100
Xin Jiang 99.8 99.4 100 100

HPV58 & E6/E7 EERZ4HT: A E6 M E7 45 31373 ASC-US AEE 69
A~ HPV-38 B! DNA tEaad B3R, mohy B E6 ZHR A E (450bp) 224>, E7 &
B4 ER (297bp) 22 4, REBMSL IR PCR 5 RRITF, RABAL S LBIELIR. & Lk
22 4~ HPV 58 E6 5 E7 £ F 3] b4 T NCBI £ E ¥ %
(http://www.ncbi.nim.nih.gov/GenBank/index.html) : B B % KN Z £ 5 E6 X I K
JX401164-1X401185; E7 [ K JX401186-1X401207.

22 NFTI A5 S bR iERR (D90400) &t 8 F Geneious4.8.4 th3t/E, KIL 4 ANANA
GRARQL A, o 1 AN A IER X FEAE A388C Fl 3 ANFXZEAF C187T, A260C, C307T. 22
ANERFEIREAY, F 8 ANTES 388 MIEL S k4 A 3 C WAER R, RAME
H36.36% (8/22) ; SHEANAIFKEEAEREB AR (Lys) RN RKLBEE (Asn) ,
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RAENFRHF K93N. H 10 MERLEZE 307 fIRBEAM S KRE C B T MIFE LKL, RAM
HEH 45.45% (8/22) , WK 6. EHEMTM AT, T ABC HNTFEEARITEN o
B2HEX, WFE 6. ESHRHERE (D90400) RYtLRTe, ASC-US AFE9 HPV 58 &! E6 #£[H
HRBPRE R TRAEFBEAT SBEOTS BL I EZBFHENR.

722 NEMFFIN E7 ZEES, KM 8 MEREA A, HA G599A, C632T,
G694A, G760A, GT61A, T803C 3t 6 M HIEM NEAE; T726C, T744G A X548,
T 22 MEET, 7 17 MESE 744 MBEM S RKERNRE, RERER 72.73 %
(16/22) . LR XZEEE C632T, GT60A F1 T803C IFRAINEII N 27.27% (6/22)
SEAMN MR E R R A K IK A T201, G63S fl VITA. % G694A, GT61A
RATANZEN N 18.18% (4/22) , SBAHM K mISEER K EREN G41R, G63D. kst
7E E7 FTERBA SRR, RE C632T A G760A (T201-G63S) AR FEAE G694A
G761A (G41R-G63D) MEMRAE . —REMBM TR, FER NLFEE GT60A R4E

EEORITBNHEAR, HRXNESE T446 RAEEEAFRIBH BIEBR, LES6.

Brdllf 22 A HPV 58 B4 E6/E7 ZRF5| 5 KA E s HPV 58 B ZHFF1 3% 28 4,
2 Megad.1 3t W o34y, 81 HPV 58 Bl s MEA R Fara#X HPVS8 B E6 A
FEBLR S 3 X, BRI SSHFFIEER (IND) « £EH (USA) kAR,
K 8. FapgMiX HPVSS B E7 HE LA 4 N3 —X 5 HAEER (JAN, #rifEgk) ,
EH® (CHN-GS) 54)il# (CHN-SC) R, —X5HEXREHK (CHN-TY) [FX,
S5ENfEERR (IND) « (B (USA) AR, B 9. HX HPVSS HHEES LRI AE
XSWT:

(1) B4hk: B (JAN) : D90400, BRpr#Etk; S£E#E (USA) : HQ537776;
ENfE (IND) : No.JN041044 (¥4) ;

()b Ek: B EHERHR(CHN-GS): EU918765; F E K4k (CHN-TJ): GQ472850;
R @EPY)I] (CHN-SC): FJ407217. |

N PAMLA.O SRELIEEFEENEMB Y, E6 EEZIRBIER, E7£E
63G A IEERHEML R, BEEARD. 2LARHERSE (LRT) , P>0.05, ERAEE,
WY R E6/ET REF R FEE, BE 7
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6 ASC-US A HPV-58 E6/E7 ZRBHRERM R (RFIHEZRRNLR)
Table 6: HPV-58E6/E7 nucleotide mutation site (variable site only be listed) for gynecological
outpatient samples

E6 base sites E7 base sites
187 260 307 388 599 632 694 726 744 760 761 803

D90400 c A c A D90400 G G T T G G T
IX401164 - - - C JX401186 - - - - G - -
I1X401165 - - T - IX401187 - T - - G A - -
I1X401166 T - - - JX401188 - - - & - - - -
IX401167 - - T - JX401189 E - A - G - A -
JX401168 - - T - JX401190 - T - - G A - -
IX401169 - - T - JX401191 - - A - G - A -
IX401170 - - T - JX401192 - T - - G A - -
I1X401171 - - - C JX401193 - - - - G - - C
JX401172 - - - C JX401194 - . - - G - - C
IJX401173 - % - C  JX401195 - - - - G - - 8
IX401174 - - 4 - JX401196 - T - - G A - -
JX401175 - - - C 1X401197 - - - - - - - -
JX401176 - - - C JX401198 A - E - G - - C
JX401177 - - T - JX401199 - - A - G - A -
JX401178 - - T - JX401200 - T - - G A - -
JX401179 - - L - IX401201 - - A - G - A .
JX401180 - - - - 1X401202 - - - - - - - -
JX401181 - - - - 1X401203 s . - - - - - -
JX401182 - - - C JX401204 - - - - - - - -
JX401183 - - R - JX401205 - T - - G A - -
JX401184 - - - C JX401206 - E - - G - -
JX401185 - - - - JX401207 - - - - - - - -

fe —
: E

Secondary ZF_;- é =

structure < =

RETHI A 22 AVTEMIX L HPV-38 E6E7 A F1FH. FAEME GenBank P& 3454 No.D90400, E6 F5iH
JX401164-1X401185, E7 ¥5125 JX401186-1X401207.

Nucleotide sequence variations in the E6 and E7 open reading frames (ORFs) are listed about 22 HPV-58 positive Southwest
Chinese women. GenBank accession numbers in this paper are JX401164-1X401185 for E6 sequences. IX401186-1X401207
for E7sequences and HPV-58 prototype (No. D90400).
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B JX401171
W JX401184
W JX401172
B JX401182
CHN-SC-E6
B JX401175
W JX401164
B JX401176
W JX401173
| A JPN-E6
CHN-GS-E6
A JX401185
B JX401180
B JX401181
W JX401166
W JX401174
M JX401165
W JX401179
W JX401177
W JX401183
| m Jxa01167
W JX401178
CHN-TJ-E6
W JX401169
W Jx401168
W JX401170
GBR-E6
USA-E6
I—
0.001

B8 224 HPV5S8E6 RN (BIFFFHaXH, FEEKEARKR)

Figure 8 Phylogenetic tree constructed from E7 nucleotide
sequences of 22 HPV-58 Variants
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CHN-SC-E7
A JAN-E7
W JX401188

M JX401203
W JX401197
CHN-GS-E7
B JX401202
A JX401207
B UX401204
W JX401193
W UX401194
B JX401195
W JX401206
W JX401186

MW JX401198
CHN-TJ-E7

B JX401201
W UX401189
B JX401191
W JX401199
W JX401187
W JX401192
W JX401205
s (IR JX401200
B JX401190
B JX401196

| IND-E7
99| USA-E7

e
0.002

B9 224 HPVSS E7 BRBHAN (BIFFs HaX i, REKEAKH)

Figure 9 Phylogenetic tree constructed from E7 nucleotide
sequences of 22 HPV-58 Variants
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#7 HPVS8E6/E7 IEXEEAL R
_Table 7: Site-specific tests for positive selection on HPV-58 E6/E7

; Positively
Models InL Estimates of parameters 2Al sclested stes
M7 -606.97 p=6.789, q=99.000 0 NA
E6 p0=1.00, p=6.788, g=99.000, =
M8 -606.97 (p1=0.000). ©=1.00 P=1 NONE
M7 -451.61 p=2.879, g=0.050 210 NA
E7 M8 _450.56 - p0=0.819, p=0.007, g=2.062, p>0.05 63G

(p1=0.181), ©=7.762

InL, PAMEEETAILUR(E:2AL RFTT A MELUSRELE; €/ MM (BEB)Ti%, EME0IAEERMTS. —
MNEBRFBRME>095, AIMESRTERME>099. NARTFENE . NSRAL AL TFEEREAERFEE
BFEMAKF.

InL, the log-likelihood difference between the two models; 2Al, twice the log-likelihood difference between the two
models; the positively selected sites were identified with posterior probability > 0.9 using Bayes empirical Bayes (BEB)
approach. One asterisk indicates posterior probability > 0.95, and two asterisks indicate posterior probability > 0.99. NA
means not allowed. NS means the sites under positive selection but not reaching the significance level of 0.8.

6. BFUEBE HPVIe B , 18 T E6 R E7 HXEKRBLHHT

HPV16 & E6/E7 HERZEAHT: F E6 M E7 5 R 51317 S HiE 2 HPV-16
T DNA HESP®IFNFE, mIhy 8l BRIFHFIAAS HPVI6 B E6 Z£HE (477bp) HIF
384, E7EMH (297bp) MIF 384, REMAL IR PCR £RRKIE, REMLAREE
T ik . ¥ 38 A~ HPV 16 E6 5 E7 £E 7% L& F NCBI EEFIEERIEAZE RS HPV
16 % B6 4 JX412112-TX412149; E7 Z[F N JX412150-7X412187.

FrE M FFEFI ShRMEdR (NC001526) 23t 31+ Geneious4.8.4 LEXt/E, AHL 18 AN A
RRA &, HAF 13 N AIER XA (A5G, G145T, T178A, T178G, T183C, TI185G,
G188C, G267A, A276G, C335T, T350G, A442C, A482C) , 5 MFEINIFEE (GY4A,
A131C, T286A, A289G, A532G), Wk 8. A HmIGMEER, K% A131C, G145T,
T183G, T185G, A276G, T286A, A289G, C335T, T350G, A442C, AS532G FAE X
A1 RI0R, QI4H, I27R, L28V, N58S, A61A, V62V, H78Y, L83V, E113D, S143S.
38 22 477bp E6 A FFIMY M A Beh, 258 178 IREALAE 26 MERKRET 3
G FRERE, 2AHERET 3 A RE, REMEN 73.68%, HANKIRIDEER
HRZER (Asp) REABER (Glu) , B D2SE, HAREEL HHRBHERBK.
2 R LEMTIN AT, JER XSAE G145T, T178G 8¢ T178A, T183C, T185G M1 T350 G
T EAFRFEN B ITBX, RN ASG M A442C ML FEAFETEM o 1BHEX,
W 8. TESHRAERE (NC001526) HLXTH, EIFEHLF HPV 16 &Y E6 ZEEARAE +
BHE R ERRABBATNSBHE R L ILESFREMR.

Xt T E7 ZEKR 10 MFARES, K3 PMAFERXKE (A646C, A647G,
C790T) , 7 AN 24 (G663A, G666A, T732C, T789C, T795G, T843C, T846C) ,
W 8. 38 /NE 297bp E7 EEFFIHIF A B, 26 MFEA (26/38, 68.42%) £
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647 fFRIEN SR AEM A B G FIBEEEE, FEAHNNEERHRLBL (Asn) &R
ZF /W (Ser) , RAENFRH N29S. EEirMER (NC001526) Lbxidr, HPV 16 & E7
HEAWRZEFEABRAGEFRBEASIEATN FEOL RR EEBFIER, EXRES
AMEADTIER X RZE A647G 5 A X TR T846C #B 2 [ I 775 « — 4R AR T 247 K B0,
BEEERITERAEEZEQTITEN o BRRRFHEA; BIERNEE C790T REEE
ARFEN p TEX. A—HEF E6 EFERSH JX412112, E7 EEEXSH
TX412150, MM, XtTR—HEA E6/E7 ZHEFFI S47AERE (NC001526) E6/E7 ZEHF
FIBRE L T R, ER—HAF, REH E6-T178G R4E, M E7-A647G-T846C [l
BHEREFAE, BNEBIRZ, H BN BPVI6 B WA &, M5RAE E6-T178A 7E E7
BEART R R EHEEEARE R, K8,

BTl 38 A~ E6/E7 #FEFFS5EANS HPV16 B E6/E7 EREFFI 47 NFHIE
Megad.1 o R 04, 45 REBHAILREREF HPV-16 R Mk HRAE, =
FIRAL HPV-16 B E6/E7 ZHERPFE 53EME R (FEI 1 BY, FEi 2 B AR —
¥, E10-11.

N PAMLA.0 UL EEFEENRMGE, E6 ZEEZI|IFIAFENL S8 32E,
E7 A 29S AEEFA S, (HEFEARET . SURLERLE (LRT) , P>0.05, ZFA4
B3, BEILEESEO/ET ZEZE %R, ILE.

BT P SPSS 12.0, #7125 E8E B H+ HPV16 E6/E7 MR S{ER A
A, PE> 0.05(CXNHE), WA FEN, Wk 10-11.

HPV18 & E6/E7 BERZTHHT: EFUEEE HPVIS R AT, mMishy L E6 &
(A (477bp) 94, E7 #[A (318bp) 9 4. T NCBI HEHEHIEERIMNERABERS
E6 #H 4 IX412188-1X412196; E7 ZE[Ah 1X412197- 1X412205. SHr#Erk (AY262282)
LB E, BRI 4 DARKEL, K E6 KA T485C Ml C549A, E7 REQ
C751T ARNFE, 1 A218T AR NFE, FEHHNNEERHBER (Tyr) &7
HAENEM (Phe) , W& 11. ZHEMWTR A B HRE A218T REEEEFRITERN
TR E X, TIEE C751T RAKE a BBHEX, WFE 12,
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#S EFTUEEE HPVI6EG/ET REBEHBERAE (RFHEERKMA

Table8: HPV-16E6/ E7 nucleotide mutation site (only variable site listed) for cervical cancer samples

E6 base siles E7 base snes

B4 95 |31 45 178 k3 1RS IEE 267 276 2R6 2O 33F A0 442 42 S32 647 BBT A6 T2 TEO 790 795 B43 K46
NCUD| 526 G A A G T ¥ 9 G A T A C T A A A NOUO 526 A 46 € T T € T T T
Xaiz12 - - - . - - - - - - - - . . - IX412150 G - . - . . » o
JX412113 - - - - G - - - - - - - - - - IX4i2151 G - - - - - - - c
Xa12118 - = . -G . B - - . - - - - - - IX412152 G - - - - S
x4ns - 4 % = . £ 2 - = & = - - - - = . IX412153 « = A = = = = s .
IX412116 A - - - A . - - A - - - - - - - - IN412154 - - A * - - - - -
IX412017 - - - . G - - » - - - 5 . - - * IX412153 G - - - - - o €
IX412118 - . - - G B - - - . - - - . - - - IX412156 G - - . - - - - C
IX412119 - < - - - . - - - - - - - - - - - IX412157 - - A - - - = = -
IX412120 * - - + - C - . # - = - = - < = = IX412158 : - - - - T - -
IxX412121 A G - - A . - - - B - - - - - - IX412139 - - A - - . " . -
IX412122 - - - T - - - - - A G T G - - G IX412160 - - - c C - G - -
Xatzizz - = @ & . . B - - A 6 T G - =G IX41216 < - - £ € - 6 = -
IXs12124 - = - T - = - = = s % = . : % - Ixd12162 6 - .« < + - . € ¢
JX412123 = - - F G - - - # = = =2 * - = = = IX412163 G - - = - - - - C
IX412126 = - - - G - - - = . - - « - - - = IX412184 G - - . - - - - 10
IXs12127 - 5 - - G - - : : : 3 3 - - - IN412165 6 - = = = = = = €
JX412128 - - - . G - - - . - - - - - - - - IX412106 G - - - - - - - C
IX412129 A - - : - - - - = = - . : - - E - IX412167 = - - - - - - - -
IX412130 - - - - G - - - - - - - - - - IX412168 G - - - - E - - C
IX412131 # - - * - * s G - 2] - = = IX4121689 - - A - - - -
IXa12132 - - - - - - G - - - - - IN4IZIT0 - - A - - - - -
JX412133 - - C G - - - - - . . + - - - - IN4iZIT1 G - - . . - - C
IN4I2134 - 2 o -G : . - - : - - - . - - - IX412172 6 = =« = s O
IX412135 - - - G - - - . - - - = - - - IX412173 G - - - - - - Cc
Xa12136 - = - - B - - - - - - - - = - - IX412174 G - - - -
X413 - . . -6 * = * . . - - - T - < IX412175 G = B B
X413 - - - - 6 - - - - - - - - - - - IX412170 G - = - e = = &
JX4121309 - - - - G - G - - - . - - - - - Ixdi21m? G - - - - - - - e
IXN412140 - - - - G - - - - - - - . - c - - IX41217% G A - - - - - - (2
IXa12141 - = - - G - - - - - - - - - - - - IX412179 G - - - - : E = c
IX412142 3 - - F G - - > * - - £ & - = - C IX412180 G - - - - - - - C
IX412143 - - - - G - - - - - - - - - - - - IX4121%1 G - - - - . - - G
IX412144 - : 2 3 = 3 - c - . - - - - c - - JN412182 = 5 & e = owm n e &
JX412145 = - - - E - - & - - . i - C & = IX412783 - - - - & - - - -
IX412146 - - - - G - - - - - - - - - - - IX412184 G - - - - - B € €
IX412147 = - - - G - = = = - - . * - - = - IX41218% G - - = - - - - C
IX4 12048 - C -G - - - - - - B - - - IX412186 G - - - - c
IX412140 - - - - - - - - - - - - - - IX412187 G - - - C

= = - = z = % B 5
strugture % ;r_ = é 3 g § g -_::_ = siructiure ‘;_‘- 2,_ é £ 3 g

ZFF A 38 P EBRES L HPV-16 E6/E7 B 545 GenBank EFEE R E % No.NC001526. E6 FFFI& TX412112-JX412149.E7 FFF1 4 IX412150-JX412187.

Nucleotide sequence variations in the E6 and E7 open reading frames (ORFs) are hsted about 38 HPV-16 positive Southwest Chinese women. GenBank accession numbers in

this paper are 1X412112-JX412149 for E6 sequences, JX412150-IX412187 for E7sequences and HPV-16 prototype (No NCO01526),
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M JX412127

M Jx412138
W X412140
MW JxX412134
W Jx412146
A NCD0O1526-E6
!- JX412142
W Ux412145
—— (Wl JX412126
'-!- JX412133
W JxX412141
~’l Jx412124
MW Ux412137
{- JX412119

W JX412125
W UX412148

—’—— MW x412117
W Jxa412121

W JX412132
MW JX412147

W Jx412118
M Ux412112
M UxX412130
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Figure 10 Phylogenetic tree constructed from E6 nucleotide sequences of 38 HPV-16 Variants
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Figure 11 Phylogenetic tree constructed from E7 nucleotide sequences of 38 HPV-16
Variants
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&9 HPVI16 E6/ET7 IEMREBALA
Table 9: Site-specific tests for positive selection on HPV-16 E6/E7

Models InL Estimates of parameters 2Al1 POSIthB!y
, selected sites

M7 -766.30 p=0.054. q=0.050 NA
E6 p0=0.988, p=72.549, 2.38

M8 -765.11 g=99.000, (p1=0.012), p>0.05 32E

w=10.60

M7 -458.68 p=0.050, g=0.048 1 4 NA

E7 M8 457,98 p0=0.962. p=0.005, q=3.014, 0>0.05 205

(p1=0.038), ©=4.43
InL, FANERRT LA E2ALE R0 LLAE: RN (BEB)TZE, EMA2098ERRM H. —
ESRTBERME095, MITESRTEHRME>099. NARRLNE . NSRS TIEER R HEREILERE
FHKT
InL, the log-likelihood differecnce between the two models; 2Al twice the log-likelihood difference between the two

models: the positively selected sites were identified with posterior probability = 0.9 using Bayves empirical Baves (BEB)
approach. One asterisk indicates posterior probability = 0.95, and two asterisks indicate posterior probability = 0.99. NA

means not allowed. NS means the sites under positive selection but not reaching the significance level of 0.8.

#£ 10 AR BEFFEA HPV16 E6 AL B G iHESHT

Table 10: HPV-16E6 variants statistical analysis in different cervical samples

E6 Variants distribution No.(%) of women with HPV
Nucleotide sequence Amino acid NE 9% P Pyend
variation substitution 20 38
G94A K-K 0 3(7.89) ) )
A95G R-E 0 1(2.63) -) (-)
A131C R-R 0 2(5.26) ) )
G145T Q-H 1(5) 2(5.26) 0.966 0.966
T178G or T178A D-E 10(50) 28(73.68) 0.071 0.074
T 183G I-R 0 1(2.63) (=) )
T185G L-V 0 1(2.63) -) -)
G188C E-Q 0 1(2.63) ) )
G267A R-K 0 1(2.63) (-) -)
A276G N-S 5(25) 3(7.89) 0.073 0.075
T286A A-A 1(5) 2(5.26) 0.966 0.966
A289G V-V 1(5) 2(5.26) 0.966 0.966
C335T H-Y 2(10) 3(7.89) 0.786 0.788
T350G L-V 2(10) 2(5.26) 0.499 0.502
A442C E-D 0 3(7.89) ) (-)
A482C N-H 0 1(2.63) (=) )
A532G S-S 1(5) 2(5.26) 0.966 0.966

NE=IE# LA, CC=E HIEA1 R : Pree=2k PEHZE: P=R R R 7 HE 38 ; (-) =G5BS 40 #7 NE=Normalepithelium:
CC=cervical cancer tissues: Pyeg= linear-by-linear association: P=Pearson Chi-square test: (-) =too few isolates for statistical

analysis.
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£ 11 AEEBREZE HPV16 E7 BRAL R G E T
Table 11: HPV-16E7 variants statistical analysis in different cervical samples

E7 Variants distribution No.(%) of women with HPV

Nucleotide sequence =~ Amino acid NE cC P Prrend

variation substitution 20 38

A646C N-S 0 2(5.26) -) )
A647G N-S 10(50) 26(68.42) 0.169 0.173
G663A E-E 0 1(2.63) -) )
G666A E-E 6(30) 6(15.79) 0.203 0.208
T732C F-F 1(5) 2(5.26) 0.966 0.966
T789C I-1 1(5) 2(5.26) 0.966 0.966
C790T R-C 0 1(2.63) - ©)
T795G T-T 1(5) 2(5.26) 0.966 0.966
T843C C-C 1(5) | 5(13.16) 0.332 0.336
T846C S-S 10(50) 26(68.42) 0.169 0.173

NE=IE# LR ANM; CC=8 HfE HR: Prens= X 144K P=EURBRFHRR; (-) =FK¥ESE 1% 74 NE=Normalepithelium:
CC=cervical cancer tissues: Pye¢= linear-by-linear association; P=Pearson Chi-square test; (—) =too few isolates for statistical

analysis.

R 12 BEFWEE HPV-18 Eo/ET EEBHMBRMA (RIIMARRNEA)
Tablel2: HPV-18E6/ E7 nucleotide mutation site (only variable site listed) for gynecological

outpatient samples
E6 base sites E7 base sites

218 485 549 751

AY262282 A T C AY262282 C
JX412188 - - - JX412197 -
JX412189 - - - JX412198 -
JX412190 - - - JX412199 -
JX412191 - - - JX412200 -
JX412192 - - - FX412201 -
JX412193 - - - JX412202 -
JX412194 T C A FX412203 -
JX412195 - - - JX412204 -
JX412196 - C A JX412205 T

RET51% 8 4 HPV-18 E6/E7 &5 1§ .  4n #EFk GenBank £ B F 55 No.AY262282, E6 /¥ 51 IX412188-1X412196,
E7 528 1X412197-IX412205.

Nucleotide sequence variations in the E6 and E7 open reading frames (ORFs) are listed about 9 HPV-18 positive Southwest
Chinese women. GenBank accession numbers in this paper are JX412188-IX412196 for E6 sequences, JX412197-IX412205
for E7sequences and HPV-18 prototype (No. AY262282).
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Wit

TR R ME LSRR EZ T RE AT ERNE, SEHERH2950
Jio SFRATHREMEXRARRA, FFERLEEEMAILLRERE (HPV) 2E8HE
FE-DEELEKREES. FRLEE T P EEHEX G P20005) 727 A S S
HBAMRGE (EEESRELERYE, HBREIIERFEM EERBEEEER) UET4AGIE
B ERE (ZALRBFRERZS) AILLRERET (HPV) MATIEM.
1. PEABFRXEZHPVRITH LR

EANF B X X HPV R G 3 o HUR G i) B 5 0 A B IR SR st « AR & T 3
2000ASC-US ANEF EF E A ir KX PBPVI IS H . FEAFHXE L EE AT
HPV/EEZLE 516.15% (323/2000), HAEEH! Chigh-risk, HR) BEEZE510.75%
(215/2000), T{KfER (low-risk, LR) BEHZ554% (108/2000). FEFmFER (HR)
o, RISTEE NABRETR, RIFLBHLEZETFHIMKIKAHPVIOR (23.84%,
77/323), HPVS8%! (21.36%, 69/323), HPV33#! (11.46%, 37/323), HPVI18%! (4.64%,
15/323) LARHPV35%Y (3.1%, 10/323); {REH (LR) F, 3F &% LEHK /K AHPVE
% (19.5%, 63/323), HPVI1E (7.12%, 23/323) LARHPV8I® (5.26%, 17/323); Bl
R X O L IEw AR, ELEEHPVEEE EELIHPVI6R!, HPVS8EY, HPV33
B E, KRERBYELHPV6R!, HPVIIEI A, X746 23S BERAIHPVIE 15
H: HPVPRPEIREE %582.43% (61/74), HEEHM T EHA&ER (HR); HHFHPVIG6
TURGE FT3.77% (45/61), HPVIRRIKGLE #516.39% (10/61); EIEAREHMXEHLE
FUEABEF, QLELAHPVE R EELUHPVI6CHE!, HPVISA £, AFHEPMAER,
IXABAESE THPVI6A SHPVI8E R E i A% WA, ZE0 % 0 75 M #a X 182761 %
B BN FHP VRS 447 R I, 141K FOHPV S B % 433.44%%%), iR S HbIX 3678
15 B 4513 L P HP VIR BRI 4510.79%06) . ki 3 [X 454451 2 BEAA A4S 13 & "R HPV PR /3% 4
FH12.78%, BPEWiS, SEALIHPVI6HR! . HPVSSHE!, HPVS2H 4 ¥, K& HEILI43
RO, BT X 498761 L E FkrA T, HPVFRERA133% , SEMEER
10.2%, KA @R LIHPY 5284 £, HPVI6H!, HPVS8E!, HPV6SHE ¥ i6%, wom A
1A X 303641 11 L P HPVRMEZE 59.19%, Hp /Al E #57.05% (214/3036), {&fE
RURYLZE J32.14% (65/3036), SEELIHPVI6E! ¥, HPV33 &, HPVSS &Y, HPVS2
LK HPV3IEE LY, kXA LmEREHPVERLEE (E¥URIERR,
ASC-US) 46.45%, {EEFHZELFHPVI6E!, HPVSSRAHPV33E Jy i, r 510,
IR 485594 1A L B R m A BYHPV (HR) HIPHYERR %7.89%, HPV 525, HPVI16%L,
HPVS8%Y, HPV33H!, HPV6STIFIHPVISHY Jy 7 M, 75 23R8 0 T- 2 B & F i b
g, 1,100 0 L FEAERHPVIEIE R 11.14 %, HPVI16 B G FERYPLEA, HPVS2
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A, HPV58%, HPVISE!, HPVASHEFIHPVI3E B H W™ . 76 EHh X #1444 2 i
g, HPV BYEE 580.6%, HAFHPVI6H K EEYLKR, HPVISE!, HPV31H,
HPV33%Y, HPV3SE!, HPV4SEIRIHPVS2BIE % WP, i # A Xt 58 it b X 7541 2 30
R E AT RIL, HPVIEMER H80%, MY EEAHHPVI6R, ¥ it B X HPV
FITRATIB M UL R A LR T b X B $ikr A FHPV I RATIE M FIR, FI3. JARCEETL
VEH . EREMMHPVLAE R EERERBZ AMNERPY, 54 LR & HKXHPY
HRMATEARE, TRREHFAESTEAROTRDEE S U R STFHES S TR
TARFHPV IR T TH, BT % EHPVI6R RIHPVISR BF AL FI4L, HPVS8E!, HPVS2HY
PARHPV33RINE BN .

fEh EFE X 8 ASC-US ABER HPV HATEELETLE 31 540 Z A\ED, T
EEIEERER, FEKPE 41 F-50%; BAARFP HPV BREMFERSMHELER
i, TIER[THIX 1600 A HPV BERFER S MHEXEIMSR, B 25 FArHAEE, 2
JERE(E, 7E50 & X B EE, Bt HiEX 20-24 & HPV & R E©B,

FEAEMXRELEISREEE T, HPVI6 B4 UL snBPRMARE B ¥ . mEN)IK
HHhX A 144 B ES0RE B35 R, HPVI18 BIZE 5 FUIRSAE P LU e = FSR 40 fu e o & WL,
XtEEHX 85 Hl EHEBE MM AT RIL, EEIRMEFLLHPVIS B hE, MAES
BT LI HPVI6 # W, Hoh, EARFERN 75 5l EHEEEFHER T REMERM,

£13 FEHAMX HPV RTHE S
Tablel3: HPV prevalence in China

BRARE  FAH (A HEEG) WENBREETF X

=2l 2000 16.15 16,58,33,18 PR (ABRET)

(ASC-US)

B A 1827 33.44% ) F | 165

A 4 3678 10.79 ) B e

(=EoliRrR L 454 12.78 16,58,52 Fe i 67!

=C e ) 3036 9.19 16,33,58,52,31 i

20 % A e 6339 6.45% 16,58,33 bz 79

(ASC-US)

B R %A 48559 7.89% 52,16,58,33,68,18 e ZREM 7

M 4987 13.3 52,16,58,68 H7yT (68!

HIEAR 74 82.43 16,18 R (AFLD)
EHEALR 1100 ¢) 16,52,58,18,45,33 Wb Fg P
EIUEA R 144 80.6% 16,18,31,33,35,45,52 R ER 7

EIEAL 75 80% 16 s & (4]
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2. FEAREBXEZF E6/E7 EEZERIFH
ANHOREHRE (HPV) E6 ERMIRA T FHRMEIMGIERE ps3 BRI,
5% ps3-Notchl M@ iNEII22E, slRMESUA R LIFETEFEMARELK, Nt FEUBERA
87, 7 HFE L4 pRb HEE KIE, REMEIERE pRb 4577 ). HPV BRI
EH E6/E7 RCh HPV W7 IS EI A A, BT E6. E77E HPV BEAEF. B
EEAUKENRTASTFERE, BFEREARGFEMREERE TV TR
S MRARZ XA E6 M E7 EEHURIKEAEAN HPV T MR H, {HH T HPVE6. E7
BEAHER—RHPSREETR, IHSCEEREWREZHEENRITHAR. EETREET
HPV 16 &, HPVIS B &% LA AP, 75k EFarI MK 13 4 ASC-US ABELLR B3
EEES HPVI6 B AT ERTEE . FHik, BLEXNHEMX AL IEE ABFUL
EHEEAT HPVI6 B E6. E7 ZFEW/F, T# HPVE6 M1 E7 REAIZEFHEMR.
Wt gt RF, PETEBXE L ASC-US ABE4 HPVI16 & E6 BAF ¥ AR
i &4 T178G, Bl D25E: E7 £ [H & % WA 5254 =8 A647G(N29S) Fl[[] X 527 T846C,
BHRAE SR FE. A, R HPV-16 & E6-T178G 5 E7-A647G-T846C Jyi%4
KA, FEANHPVI6O BN E RN & . FEAFE X AL E3EEE S, TI78G/T178A
9 E6 R FH)E WRAE S A647G, T846C Yy E7 HHAFHHE WRA &S . X E6/E7 R
FH A X AT R, BROSAE E6-T178A 4b, 5348 E6-T178G 5 E7-A647G-T846C K
EMRT., WRET DX SHESRE S E6 AR FEL T178G B T178A K EBY,
T e WAL X & 0 B E6 R R P IUAI T178G, ¥H KA T178AF, Bot—4
S AL X 72 612 i B4 A9 HPV16 E6 55 & BL, D2SE H L ERET S, T4
L EHHAR E6 EFSRE AL D2SE 5 L83V A E, E7 EFLL N29H, N29S LKA
X RA G666A , T846C A XM, Jbmi#X 31 4] HPV 16 RFAM B HUE B E T, E6 K&
K738 LSS T178G M T178A K E, E7 LARAZ A647G F1 T846C A EBY, 44 H Fr5|
E6/E7 3% F 5 RELE W R ILRZE E6-T178G 5 E7-A647G-T846C HiEH{ AL, %ﬁr
TR EF A bk CC44 HRA E6-T178G 5 E7-A647G-T846C i[RI FE. BEKXTE
@9 R HPV16 BY E6/ET 2 F 128 H R, 90%[1] E6-T178G(D25E) 5 E7-A647G (N29S)
B FETE, FF B % WA F R,
¥4+ SPSS 12.0 446 & HPV 16 #! ASC-US ABfS5EHUEEE+ E6 AHA
(D2SE, N58S, H78Y, L83V, E113D) H E7 #[H (N29S) R4, WA KIS
HPV16. 18 BIE A< B4 S . HPVI16 & E6 D25E LIz E7 N29S 0 i 5 #h 5
FEHx. HAEKERE, w9 EA DT E6 2£PE S D2SE il e 5 5= HiE o A 1,
M7 EE L+ D2SE BRHZ HPVI6 BMITHRAEM A, HRERINEAE®REE
B 1 X T,
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WIS TR, PEERBBXRITH HPV-16 TR AT EH TMEZL F4,
HUCHBMZE T4k, WHEMNZREEERI, BEKIIEM 1| B RAFIEN 2 BIZF
Sk, PEBHCHX FATH HPV-16 EREMHARB/E TRLUNSE R, EHEFERIAL
MEMZEREPLH RN, FRAZRHRABUER D T RAMEBX AR R EZ,
T A F# B FAT A RLLRERE (HPV) MZERGHBAR. Bt #MF HPV16 &
FENBRTR, BOBIENRKEREBEEEET .

B HPVS8 B AEFEALFEFMANEESBIERE, EXT HPVSS & E6/E7 EEZR
SR ENMB L, BEHELEX HPVSS B E6/E7 R FATMF, T #2 HPVS58 B E6/E7
HEZFIEM HPVS8 E6/E7 EEFIIT RS RRHA, E7 RE L E6 ZEEREHRER R,
E6 £ FE % WAL A hIER X523 nt307 (C—T) LLAER X3 nt388 (A—C) , N
FIE R 74 KIIN, BINELKI C187T F1 A260C FIANRAENL A . XF 2021 FilF EH i
ZEHIRA HPVSS & E6 ZEHEZEFAL MBI T KIL C187T, C307T F1 A388C 4+,
A G203C, A259G, C317T, C367A, G432A F1 A479C Zgeasfy %9, 3410 )11 =35
& B b HPVS8 B! E6 R R4 A HBI R I T 5848 45 C307T F0 A388CPY, T
HE{UARIL T R2 A C307TPY, E7 #H % WAL S 4 A X 3848 T744G U R IER X 58
A5 C632T, G694A, T744G, G760A, G761A, T803C, FHMNHIE KB 74 F K T201,
G41R, G63S, G63D, V77A, HHMEKIM G599A (RIK) F1 T726C (A XEEZ) A
RN H . E6/ET EFFIREKE T KILFEAE C632T 1 G760A (T201-G63S) , FAF
G694A F1 G761A (G41R-G63D) AiEHIR A, HPVS8 Al E7 EEH AR & C632T, G694A,
T744G, G760A, G761A F1 T803C #EFE PN KEHEhi9H KM, AT 2021
{5 v [ 10 & B kR A< HPVS8 &Y E7 R HAE S AL S M AR 41 R IX L5848 A%, R
EWFRRE HPVS8 E6/E7 EEZREEIFEM R E Mk, BHEB B SEEMRXEY
HPV58 & E6/E7 A FAL SHMAREN, %t 2021 4+ Eid & = $sr4s HPVS8 & E6/E7
FER T F AL S BRI K B6 B 5 AE 14 A388C(K93N), E7 ZEERAFH# = C632T/G760A

(T20U/G63S) ks EFER X, Xl s 545 B X5 ARa <P,

B 3 HT R A PR X HP VS8R E6/E7RFFFIEE TRBE T4, 5 Yanyun
LIS —80), xeest RE8, EAHRETHPVSSE e &M AHE TR TR
hIET “MERIRT MRS, XEHSMET EIENEEERMMK PESERE
MER. ERSEEARTRERTIEWRSER, BUBBHLUREERERNS,
HPVS8% E6/E7E A £ FEE T e Bh AT X LR BRSO . TE6/E7E
AR ERR AT GBS HP VS8 R & B M4 ik LA R IR HHPV 58YA T PEI% 1 SR RE
A RE .

Fargth X HPVISAIFEASC-US ABE 5 EHE B HE PHABRMAIARE, X 5Balz
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LR —FH, 3t ETER X SIS EEFHPVIS E6E7 ERERMT A, E6
FHERAEF R LRAEATI85C, C549A. 41145604 = 3% H& FHPV 188 E6KE A I HF
N R T XEA G2 AP, BRCISIGR A MEHK B HE 2% THPVISHEREE A
T R H B Bl i g AR

3. BX _

FATIANFLRREREZ (HPV) EREREKAZTHGRITER. LA MR,
ARG E HPV £ 7 5R8&, A ESFE AL HPV MR ERET A, [
B AT & T R VS HPV B E A DR U R AR IRt . Rk,
HPV A [RZE 5 BN TS RIEHR AR M, AR B 3t T o E 76 gt X
{H4h HPV16 B, HPV18 BLIK HPV5S Y E6/ET RS M RMTAE S E AR
HPV yar P iRt T EEMRI KR .

/NG

1. ZEAREFAMX HPV B R A I A X HPV BT Sa Y F 285
J HPV-16 &, HPV-58 &Y, HPV-33 &; {KfEH! £ % HPV-6 &, HPV-11 #. ASC-US
ANBP G BAB RN 31 540 50%, SPEEEHBEABL LRERER 105,
2. PEEERRKELEHSRARESE D, HPV-16 BAEEMLTR,
3.E6/E7 HHEFEFHNEY, TEAEMMKE LT HPVI6 & E6 EE & F WA RA(L 8
Ay D25E, E7 #[FE % N29S F[F XK T846C, HMRA AR fE7E. E6/E7 HEE)F
FIREEE DT RIL E6-T178G (D25E) 5 E7-A647G (N29S) #EHiZAE, I HAH A
R, MEUEMHERHNERU AR EANTRIAERALEE, RERKITFENL. EFE
HOoMBRIEEEN A, BE LRT BRK, ERAEE, KAIEEEXY E6/ET ERZ
FIEERE . UM TR E AR X MATH HPV-16 #! E6/E7 28 744 3 2 5 T 7Y
A SR LR RN Bk, EMEMNERAEEE LRI, RBERIIEN | AR AFIIEHM
2 R Rk,
4. PEPERIHX E 4+ HPVSS BY E6 ZEH & WA AL 540 K93N, E7 R LR
ARRL N R XA T744G FHE[R] L5828 T201, G41R, G63S, G63D, V77A. E6/E7 %
EFPIRBA DT RILRA C632T Fl G760A (T201-G63S) LR ST G694A 71 G761A

(G41R-G63D) HiEH 54, HABNERE, EREHSNTBRINIFEFLS, BE
LRT %1, Z5FEE, BHIEEEY E6/E7 HE S IEER. SR E 0 fiRH
X HPV58 %Y E6/E7 3R FARBE L/ .
5. TaraHiX HPV18 BU7E ASC-US ABF 5 53U B & P A BRI &% %, HPVI18 E6/E7
HERZEF IR, E6 ZEE R T485C, C549A B/ MR XRZE .
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