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# E AslLk%%H(Human papillomavirus, HPV)16 # (HPV-16) 23 R EHABH —H I 2 H AR KL £
2AHBABHE R ET BRAA TR THRAV AT B IO BE, CHAEAREFAAETLZAR
BEFM, B, AR RARMRFHPV-16 X2 AR RS TAHARTHBATRTANGLERNE, L TAHAH
K E6 #v E7T i st B M AR R I, AR A NCBI A R 5 35 NC_001526.2 &4 HPV-16 &6 55 4 A8, K A
Neighbor-joining 75 # *f & &3 & 74 #] HPV-16 #£ K¢ E6 .E7 ) DNA A5l 2 st ieht, B R 2 F: RAE B Fo
BRHEFEY, MEAXREN L N2 B-£Mfib ML 4 HEFEA, DNA 55] 547 87 . E6 sk
% % A TI78G(D25E,59, 46% ) #» T350G(183V,8.11% ) b £ ,E7 8484 % % &4 A647G(N29S,59. 46% )
FoTRAC(R L B %,60.81%) A 2, LI E6 93 £ XA ASGC( A L £ %,1.35%) # A135G (KI1IR,
1.35% ) ;E7 9% 8 £ A C625T(122F,1.35% ) .C62TT( Bl L £ % ,12. 16% ) . G689A ( G43E, 1. 35% ) . T748G
(S63A,1.35% ), HIMERAAH—AEE LR L TIT8G(D25E,59. 46% )-A647G(N29S,59. 46% )-T843C( Fl
LR E,21.62% )-T846C( I LK % ,60.81% ) ,
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Abstract Human papillomavirus type 16 ( HPV-16) is a high-risk major virus causing cervical cancer. Nucleic acid
sequence variations of its oncogene E6 and E7 may have affected its host cells’ carcinogenesis, and it had been stud-
ied that its variation assumes areal differences. Therefore, survey and analysis of the variations of these two oncogenic
genes in different region is a main content of epidemiology of cervical cancer, and it can amass dala associated the on-
cogenesis of E6 and E7. The DNA sequences of E6 and E7 genes of 74 cases of human papillomavirus 16 type (HPV-
16) cases in Yunnan province were used to construct a phylogenetic tree respectively by using the Neighbor-joining
method and the reference sequence of HPV-16 ( NCBI accession num- ber; NC_001526.2). The results showed that
only Asian and European variant subtypes exist, but not any African type 1, African type 2, Asian-American and

North-American variants were found. DNA sequence analysis showed that base mutation of E6 mainly was T178G
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(D25E, 59.46% ) and T350G (L83V,8.11% ), while E7 genes mainly was A647G (N29S, 59.46% ) and T846C
(' synonymous mutation, 60.81% ). It was found that new mutations of E6 was A95G (synonymous mutation,1.35% )
and A135G (K!1R,1.35% ), new mutations of E7 mutations was C625T (L22F, 1.35% ), C627T ( synonymous
mutation, 12.16% ), G689A (G43E, 1.35% ) and T748G (S63A, 1.35% ). In addition, a co-mutational phenom-
enon was also found: T178G ( D2SE, 59. 46% ) -A647G ( N29S, 59. 46% )-T843C ( synonymous mutation,

21.62% ) -T846C (synonymous mutation, 60.81% ).
Keywords

Harald zur Hausen [ % B8 A #L 3k R 98 9% 7
(‘human papillomavirus ) 2 -7 & F98 B 5% A F 2008
ARG T il WK%, 1985 4 Seedorf R K T
HPV-16 R £ EAF5", I NCBL &5 h
NC_001526.2, HPV J{ETE 99. 7% B mEd
HAKWE, BATZ % HPV B H 4 5l
FFEZRAT 100 ZAHRD, HR4E HPV R E
SRR BREAR, ¥ HPY S A RAER MR E
B2 K HPV-16 BB F 5 BR, 7E 1CC (invasive
cervical carcinoma) F1 CIN ( cervical intraepithelial
neoplasia) I-TII % h ¥ gz, E6 Fi E7
RHE2/MBUBE R, W LIS SR IVE 40
iR . BRI R B HPV-16 Bl E6
1 E7 BRIP4 Higith 2 515, 18 E6
HLR A Briy DNA %101 LUE HPV-16 B4 6 4>
SR E BRYNAY  As MEPH Y AA TE RS Afl
(GE¥H-1 7)) (Af2 (FE¥H-2 B) 1 NA Jbemte
AR Tk B E =B AR M X K HPV-16
RUFBIREA 74 1], 58 3 X HPV-16 I 2 A BUE
N E6 F ET JUF 4047, R &L X E6 I E7 £
IR i 25 4% O F HPV-16 B 28 BF BY, R A 5%
EA P E AR E SRR RTINS H
HXTER

1A

1.1 #RZARIEF HPV 42460

FEAR R R T, A 555 BEALIEER 2012
3 AZ2013 43 ARA R s BEE L0
SFWXTERERTS SRR EB L. &R
LR HPV 7 RUAFI & (26 ) {8 F U 45 19
2R, HIBCE 'S S MR R B B FUE RS &
VERI R MLRAE IO , SR #% BN & Ui T 5 B A
ZETT DNA ] #7073 B
1.2 RF

AN HPV-16 FIREA Fr B 80 B i 47

HPV-16; E6 gene mutation; E7 gene mutation

E6 #1 E7 2 DNA [FFIK . 33 HPV-16 #Y
E6 F1 E7 Z K 519153 514 : E6F (nt52 ~ 575)
5'-CGAAACCGGTTAGTATAA-3' ,E6R ;5'-GTATCT
CCATGCATGATT-3'; E7F ( nt480 ~ 985) :5'-ATA-
ATATAAGGGGTCGGTGG-3';E7R ;5'-CATTTTCGT
TCTCGTCATCTG-3''"', PCR JZJi A K 25 L,
HAE M4 DNA H5 2 wL(25 ng/pl) , TaKa-
Ra Ex Taq DNA 3 &4 (TaKaRa /A H])0.625 U,
REAZRSRBULAY, PCRIGH K94 CHIZ
3 min,35 MEFH (94 € 30 5,55 C 305,72 C
45 s),72 CZEfH 5 min, PCR =Y R 1E 2% B
ERRBER R UK R . PAMESS SRRk b
BWATIF, X TRAURLBHES KM PCR
PR EM A BIFNFRIERTE ., B4 AH 6 flRA
BARBRMFLER,
1.3 BIESMAZHBRRAZRER
K F MegaS. 1 #J Neighbor-joining J7 3 X} 74
ANEEAS ) E6 R B 456 bp ( nt104 ~ nt559 ) DNA
HFBUF 5 E7 FH B9 297 bp (nt562 ~ nt858 )
DNA J B J¥ 5l 43 5| #2245 K A6 B (k£ 125
(Bootstrap method ) K B R 4 K AW, EEHCH
1000) , HPV-16 &4 BL[H 40 ) 2 LG P 51 B % 5%
ST QWY A A 78 F 28 5 A ( European
German) : AF_536179 ; QWY1 45 5 4 . A3 .75 57 Y
(East Asian) : AF_534061, 1 [EH7# ( Gansu) : EU_
918764, b [E #r 8 ( Xinjiang ) : FJ_006723, % &
(Thailand ) ;: FJ_610152 ; @ W i 3 1 725 S AU . ( Asi-
an-American ) ;: AF_402678 , §§ Z& | W. T i# ( Amazo-
nian) ; HM_057182; @3EPH 1 B2 F &Y. ( African
typel ) : AF_472508 ; ®IE W 2 B4 FAY . ( African
type2) : AF_472509 ; @4t 3725 7 &l . ( North-Ameri-
can) :U34116, i FH R %4 E6 £HFF™, 8
i ETDNA 3N R R R EMA SR RAL,

2 HREHH
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R ERK(89.29% ) (R 1), HAH
BREEREFE R TI78G (44 #i,59.46% ) , %
BT 44 4 D2SE FERELZ, KM LEH S Fi
T178A BERAE, th FH T D25E HEMRR L, H
REREEHN 49 Hl, 5 66. 22% ; 735, 1 H)
G176A WEREFHT 1 # D2SN R, RER
B : A276G (9 #],12. 16% ) B AR 2 FH
T N58S F #5485, T350G (6 7],8. 11% ) B B
RAAFHT L83V HHEMED, R T AERM
R BRI AL 2 4] AL E Q3E FEK
BALE D25SN(EK2),

2.2 E7DNA FIIMTRSEBREERETSH
2.2.1 4R#FET & DNA ol A 5% RKH
MegaS. 1 #{4 Neighbor-joining J5 X} 74 {5 HPV-
16 BIFEAH E7 ) 297 bp (nt562 ~ nt858) F Bt ¥y
e, R ER A EWE SRR (45 4,
60. 81% ) FRKIHAE 521 (29 #1,39.19% ) , A K
Bl 1 &Y JEY 2 B E-RARVFIdEEE R A (E

2) ;X5 E6 SRR 3

2.2.2 ETHARESH X ETRERZESH
IR 13 MRBEMGARET 13 HRE, FH
T 8 FMEEMEE, ET MHEBRA(96.72% ) 1T
KFEiEAE (3. 28% ) , H 7 L %A (50. 27% )
548 U RAF(49.73% ) BEREAME (R 1), W
FRAF R EL A R T846C (45 f,60.81% ) , 33
TR 3% K2 A647G (44 15,59. 46% ) , ¢
FHTN29S EHBMRED, BN A 4 BlERRE
A646C B KA, B T N29H & H B R A
C749T(36 f§],48. 65% ) BIL A F BT S63F &
HEMRA, 1 B4R T748C BERT, T
S63A EALMEA KA, GO666A (21 #i,28.38% )
BERE R TR LEE, W1 G F
1 C625T FI C627T WIEZRAS, S5 T 1 ] 122F
BHMRRT, AERY TR ERTHREZER (H
46 f5]) : N29H (4 i) .G43E (1 4) .P47S(1 f) .
S63F(36 i) \S63A(1 #i) Fi R71C(3 ff) (£ 3).

®1 E6.E7 REXBGH

Table 1 The types of E6 and E7 mutations

HELA® Wi H i itk [ X 53 R
E6 ITE=P<L 6 8 3 11
RAF B 20(23.81%) 64(76.19% ) 9(10.71% ) 75(89.29% )
E7 (IVBERER 10 3 5 8
R BH 177(96.72% ) 6(3.28%) 92(50.27%) 91(49.73% )

£2 E6 RTHATEE(n=74)
Table 2 The Mutations of E6 Gene (n =74}

HEEH  NC_001526.2 REER SEORR EEM NC_001526.2  SUBEEE MMM AN
Bfm BumE  EEME) T yhe RR SHEEE  GERMH)  BREE et
94 G A(T) 9.46
95 A G(1) 1.35
110 C G(1) 1.35 110~112 3 Q E(1) 0% 1.35
131 A C(1) 1.35 131 ~133 10 R [F) (A (1) 1.35
135 A G(1) 1.35 134 ~136 11 K R(1) E—I1E 1.35
168 C G(3) 4.05 167 ~169 22 T S(3) 0—-0 4.05
176 G A(l) 1.35 176 ~178 25 D N(1) 10 1.35
178 T G(44) ,A(5) 59.46,6.76 176 ~ 17v8 25 D E(49) fi—fi  66.22
185 T G(2) 2.70 185 ~187 28 L V(2) F—-4E 2.70
241 T G(1) 1.35 239 ~241 46 A [F) LA (1) 1.35
276 A G(9) 12.16 275 ~277 S8 N S(9) 0—0 12.16
350 T G(6) 8. 11 350 ~352 83 L V(6) -4  8.11
442 A C(1) 1.35 440 ~442 113 E D(1) fi—fh  1.35
543 G A(l) 1.35 542 ~544 147 R K(1) IE—1E 1.35

AR R AR R 07 UFAR M A B AT AR 5 © S AR MET SR R AR I R M IE A R, LA

FHRFREERME R R ENE, %3 R
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Table 3 The Mutations of E7 Gene (n=74)
ERE NCO0IS26.2  REWR . SR EER NCOOISSG2  REEEM  mmm ZEH
B i (A0 FAL P SHAER (HAE) HERSE

st c o 52 es-e L F(1) o 135
646 A C(4) 5.41 H(4) 0-F 5.41
647 A G(44) 59.46 046648 29 N S(44) 00  59.46
666 G AQ21) 28.38  664-~666 35 E 'ﬁjéﬁg 28.38
689 G A1) 1.35  688~690 43 G E(1) 0% 1.35
700 C T(1) 1.35 700 ~702 47 P S(1) 3E—0 1.35
748 T G(1) 1.35 A1) 03  1.35
749 c T(36) 4865 48-T0 63 5 F(36) 03 48.65
790 c (3) 4.05  790~792 77 R c(3) Foa 405
795 T G(1) 135 793~795 78 T 'ﬁlf‘f;& 1.35
843 T C(16) 2162 841-~843 94 c rﬁ]ﬁg‘?{ 21.62
846 T c(45) 60.81  844~846 95 S 'ﬁléﬁ@f 60.81

2.3 SER BUEAMBASRTHNSF

Xt 74 FiHEA E6 F1 E7 BB ) DNA 75 24
RIS bR T 5 AH [F] 49 9% 3 Ak #R 3% /D, E6 FI
E7 53514 6 545 8. 1% F12 55 2. 7% , E6 Bfi
SRAE (53 1,71, 6% ) @Bt F 4, BALARAE (LS
$1,20.3% ) /4 ET W& SLINIAH R, E7 B0 R
i/ (15 ,20. 3% ) , B L g R4 (57 #,
7% ) Bt 8. ST R RAERN ST L 74
iR A 44 GIREARIES 5 A T178G (k44 fi) |
A647G (3 44 fi]) \T846C AL (3 45 f]) , HA 1
Bk A R &F T846C REM I, FHEFESHE
T843C KA WAL A (3t 16 ) & H TI78G,
A647G T846C 735, AN, i &7 C627T %45
(3£ 9 ) MEEAERE A CT49T 7%,

304 #

ABF5T L NCBI % 52 % NC_001526.2 1
HPV-16 BR 5 75 h S B8, K B E6 g BF A4 &Y
(8.1% ) FI E7 fBF AR (2. 7% ) #REL D, iX 5 X
ZRE 31 MEA TR I E6 B4R (13% ) &
MU R FER IR 74 FIEEAR R R BLR
A YN R A FIRR NS 5 2, R R BLAEY 1.3k
W2 E-FERILFEAL R T A, X 5 M5

Mt AR BB MR RRE A" MR-,
BEAh, A3 K B 2878 BT B G666A (21 i,
28.38% ) R R AETERIL R K K 38. 46%,
T846C (45 ], 60. 81% ) B H 58 A5 ) 2 35 RAE It
5 N 45.16% X484 E A BE ) HPV-16
Y | 3 e 15 B A TR

% F E6 SRR, ABFFL L HPV % H 4 5 2
104 fI4ki) ATG Joi ik %55 T, H it HwEg 151
AEERY T4 E6 B N 3 (1 ~79 HiE
BR) Al E6 RP C 3 (80 ~ 151 EHER) WEB4r.
Q3E . K11R,T22S,D25E 25N #1 L28V X JLF &
A5 RAETE E6 B9 N 3%, H Q3E F1 D25N B R %
AR T EAERR YL, X AT BER M B E6  1( 4
B3 41 NMEIER) BITHRE, E6 + 1 2 E6 fi—Fhay:
SHRTT LUME E6 gAY . RI4TK RAE &4
#£ E6 11 C wig, L FARF/FF1 143 ~ 151 N, %R
~¥% SRTRRETQL fE 5 PDZ &35 (&2 & 8
A G5 PSD95 \Digl #l Zo-1 =NEHWE
FREE) M  HRB RS T E6 &
[5 PDZ GRS &, i1 T E6 BT KLl
B EBHA, & 4 PDZ 2538 10 B R, AT
B R B R R RS, E6 A 4 4 Cys-
x-x-Cys B3 (43 7€ 30 ~ 33,63 ~ 66,103 ~ 106
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136 ~ 139 AERNE L) , VEEREESEM,
AL Zn® G551, BARAHIR G 4
WA R AR B RAESIEE WML R IE
N58S.1.83V . E113D X 3 b EHERED,

E7T EHAA 1 X (1 ~15 (8 ER) 2 X
(16 ~37 L& EER) ML ERF A 3 X (38 ~98
ERER)3 MK, 122F RENMF E7 HA 2
X ) LXCXE &7 (22 ~26 s H88) N, B TiX
— L Hn] L F1 pRB( Retinoblastoma Protein) %5 649
~TT2 AR IG D ARG LS A T
pRB WYEF, Rtk nf fE < E7 5 pRB 19
FRELAERT, 2 T 5% e 40 B R B i A 780 i L22F
N29S \N29H R T 21 ~ 34 HAEMA, T iZAb
B ET M EBERFERMHFED  Teea P E7
FEHNRZEREM, G43E . P47S.S63F . S63A .R77C
RABMKE T HERMYERNG Y, HAL T E7 &
H B BRI 3 X (38 ~98 HEM) , X L5 Ar
WATRE= M E7 B9ThiE. 3 K& H 2 4 Cys-X-
X-Cys B (58 FAMAL M 91 HEMAL) B 4ETS
HiMy, AT o’ G5 A YV R RIS M IO SR R b
AP S63A S63F R7T7C H MR, I HiX 3 4
BIIRRZHNE T HERMER, XA RS
Wi ET 5 In’ 4,

ARR AR L BRI IR RERE,
W44 B REAS R & A T178G A647G | T846C 48
T XAER GRS RE K A647C FI
T846C X 2 FhRALER R B A 1E TRl — e A —
E(, Vaeteewoottacharn. K. % Bl E6 1 90% 1
D25E (176 ~178 nt) &7 5 E7 f§ N29S (646 ~ 648
nt) —RIHBID . XA B IER, T LA E
RIBIFEARAS | o T 0 B A5 36 2848 56 R AR 3
REMEE. B, BAMPIRL R E2R HPV-16
B E6 F iy D2SE R A A 4 Hi 5 HLA
IT ) DRB1 = 1502 S RFAEE, T HLA IT &
SMEPEBUR A8 2 407, B A 2% 28 20 58 1] fE
5| R BREMES R NEHREREERRE
A FERT 24, H 183V RASHIAE SR A HLA
DRBI * 07 SMF M E (P =0.08) ™" frzsy &
KA HE 5 A % BB A5 1A &Y DR04-DQO3 &5 L83V
ZEAEAASE R, HEW 2% 2 A5 T B S BUB A Y
RGN, T LAY HPV-16 BlR53) F6 .E7 %A
RABER AT BB NEE, M RTHEX

SRR ST DXIAT B 5T 6% b B BE B0 S Bl e
HRHEERLR,

B30k
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