N B3R O S R

2012, 28 (6) Chinese Journal of Zoonoses 607

DOI:10.3969/cjz. j.issn. 1002 —2694.2012.06.019

B S0P HPV16 M E6 /E7 Jy A58 M

REM, LR F TR, FEKR

i E:BH SN RAMBRXEFEEH HPVI6 B EG/ET FRAREH RN . KA X FEFHRBAENMXME. HE K35
7l HPV16 M8 E HifE 4 847K, kA PCR#%¥ 3 E6.E7 2K #H® ., PCR FL:‘O‘E’L%:WJFF.—IFS?T‘t?i'f'%i*tﬁttlt il
E6.E7 £HMERFER., R E6.E7T HEHRTRLHN H91.4%M89.2%, E6 XEFHIOAM A AHEXRE., 24

EHEXRE., AXBREEMERGNEDBET. 1% . ETHEAFLLASAREME A2AMEHEXRE.IAM

,ﬁﬁ?ﬁx%%.%?*ﬁ$%%% N29S fu £ X £ & T846C (iwq 75.0%), Z£# HPVI6 E6.E7T £HF R ¥ LEE A
D25E . N29S fu T846C T it 5 e H MM K £ F M X . T A F X4 P EAHSY HPV R HRE—F & %,

ERA AL LKRERF: T HH:16 & ,E6 £ FH;E7 X H

F B4 %5 :R373 SCHRARIR AL : A X E A4S 1002 —2694(2012)06 — 0607 — 05

Mutations in the E6/E7 genes of human papillomavirus
type 16 from cervical cancer tissue
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ABSTRACT : To investigate mutations in E6/E7 genes of human papillomavirus type 16 (HPV16) in patients with cervical
cancer in Quanzhou area and explore the potential association between the mutations and cervical cancer. 35 cervical cancer tis
sue with HPV 16 positive were collected in this study. DNA samples were amplified by polymerase chain reation (PCR), then
the products were directly sequenced and the results were compared with the prototype sequence. It was found that the preva
lences of HPV 16 E6 and E7 variants were 91. 4% and 89. 2% respectively. Ten mis-sense variantions and 2 silent variantions
were identified in E6. The hot spot of E6 nucleotide mutation was D25E. with a frequency of 77. 1%. A total of 5 mutation
spots was found in E7. including 2 mis-sense and 3 silent variations. Both N29S and T846C were the most common mutations.
with the same ratio of 75. 0%. It is suggested that the mutation of D25E. N29S and T846C are likely to be associated with on
togenesis of cervical cancer. This founding might provide valuable information for HPV vaccine development in China.
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4irh HPV16 My E6 . E7 3 0 IE 51 947 20 01 - 18 )% 1 uL.Ex Taq fiff 2.5 U, 4k 1 Lo HO &
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1.1 BRAKIE & DNA U HEHC 35 6 71 2 21 41

K F 2009 4F 1 J —2010 4F 12 H AR 41 7 Fl 5 4
i AR e FEAS (290 BEG A 012D . 3X 35 18 bk AS A i 19
S ef Gk xF HPV O 8 47 43 BUAG DU I s 6 o
HPV16 By, 25K 4] DNA £ BCR H QIA-
GEN 22 a1 DNA mini kit,
1.2 PCREIMMEITS A MBI GenBank 2
fi ) HPV16 J¥ 41 (EU918764), i /I Premier 5. 0
BAF B XTSI 5y i TR E6 L ET JEH, 5l
Y A TAY TRARAR S . 51T .

E6F 5'-CGAAACCGGTTAGTATAA-3'

E6R 5'-GTATCTCCATGCATGATT-3'

E7F 5'-ATAATATAAGGGGTCGGTGG-3'

E7R 5'-CATTTTCGTTCTCGTCATCTG-3’
1.3 PCR§'H# 5|9 E6F/E6R H +4 ¢ E6 5t
KW ,E7F/E7R I 79 # E7 B, RMIKZR N 10X
buffer 5 pL dNTP 4 L. I FilF51 4 (20 pmmol/

50 plo, PEFRZEME:95 CHUZZPE 5 min. 95 °C 30 s.
55 °C 30 s,72 °C 30 5,35 PMEF,72 °C L 5 min.
PCR =¥y 2 Bilg M EE IS B Pk S8 I - ik /B 1

FEAT BR 2wl EA 70 Y
1.4 JE9Hr A A9 81 Sequencher k{4 i
gy  KOE T fdi ] ClustalX fil BioEdit 47 4& A
(1) L X Fl 22 25 1 53 #r
2 # R
2.1 HPVI6 E6 3LH A B4 0 35 BIEEA Y E6

FEPR Y R P O . B 25 5 HPVL6 Y
A B A Bk ] s o B L L TR 5S KO2718) 7 kA7 X% L
SR EE R B 35 BIREAR A 32 BlfF AR SE R R AR,

GEAFAR A 91, 4%, P K F) 12 AL HJ 14 ﬂl/l\
[F] 5 AR A5 2, Hovp 0"& LAY AR SO A s
A 2 LS E R AE (A131C fll T241G), ;@;z

WA dr e R 178 0 6. 35 B REAS i AT 26 fif iy I

Kty T RN Gl IR N AL 45 W3 5 8ad FE iR
M D25ECT7. 1% . e i g 28 728 5 B0 2 3k

L28V, S138C, T21S,
5 AL W AR B 53

i e ¥ 4 E113D, L83V,
R144T,S142T.Q20P. T211,R10G,

i W4 1, E6 S 31y 41 S LA 1,

£ 1 HPVI6 K6 EET RS
Tab. 1 Sequence variation of HPV 16 E6 in cervical cancer tissue
HPV16 16 JF i fith He #1107 ¥ WAL AL o
HPV16 E6 ORF nucleotide at positon Amino acid Ko, gk
131 162 164 165 178 185 241 350 442 516 617 714 substitution
W A #7751 Prototype A A A C T T i I A C i G 3
- . . - - = & . e = 1
- e — — G — — = = = = = D25E 18
= = = = G G — — — — = = D25E, L28V 1
= = = &3 G = = = == G = = D25E, 8138C 1
= = T = G = —; = = = = G T21S,D25E,R144T 1
~ = T — G — — — — — A — T218,D25E,S142T 1
(o == = — G — — — = — — = D25E 2
= © = T A = = == = = = = QZ0P,T211:DZ5E 1
— — — — G — 5 . C — — — D25E,E113D 2
= = = = == = = = C = = = E113D 1
G == = = == - = G = — = = R10G.L83V 1
= s a — = — = G = RS = == 1.83V 1
= = = = = = = G (& = = = L83V,E113D 1
%0 No. case 2 1 2 1 27 1 1 3 1 1 | 1 35

VE B2 om0k R 1 R
Note:

L, KRG TR R R

Dashes indicate no variations; capital letters indicate variants with an amino acid (‘lmngc:

a nucleotide change at that position without amino acid change.

S NG FRER IR IC LR AR

lower-case letter represents



prototype MFQDPQERPR KLPQLCTELQ TTIHDIILEC UYCKQQLLRR EVUYDFAFRDL CIUYRDGNPY AUCDKCLKFY SKISEYRHYC VSLVGT'LEQ QYNKPLCDLL
Q2108841612 G

02089831323
02098316831
Q209101325
0209850544
Q209121133
Q209110601
Q2089182042
Q209191713
0210062549
0210870929
QZ210833023
Q2106406914
0210822624
Qz10831207
Q269812608
0210822605
0269122931
Q218860417
Q210072055
Q210871352
Q2180871327
Q2106420829
Q2089691118
Q209091843
Q209122525
Q289621788
Q2090891112
Q208072304
Q2089842516
Q2098308626
Q209101712
Q210010834
02690896482
02089882525

B 1 HPV16 E6 ERRERF 5tk 3t
Fig. 1 Alignment of amino acid sequences of HPV 16 E6

2.2 HPVI16 E7 SN 704 35 BIAEA d, iR G ORI IR 1 4 (N29S) | g 58 7108 451 % B 5 A4 47
D iy A 28 i, At Xt E7 JEP AT o e 3t (75.0%) ., B4 1Pkt L28F M & LML . 1F
KRB S DRANLA RN BRI T E6 BN, Jo SR AR v, g RN i BIAIK 2 i T846C
SEARN A 5 E6 BE 2 (89, 2%0) . & KEER L At 45 (75.0%) .G666A(32.1%),T843C(21.4%), &A%
RN A 2 ML R R a’l\uuﬁjnxae WA oA WK 2,

2R 2), 28 BIREATA 21 fl Rk A647G %

F£2 HPVI6 BT EET RN

Tab.2 Sequence variation of HPV 16 E7 in cervical cancer tissue

HPV16 E7 JFjCis it He A% 17 i 0 ¥ WA .
HPV16 E7 ORF nucleotide at positon Amino acid
No. case
645 647 666 843 846 substitution
Bf 4= #1141 Prototype A A G &€ T 3
C = == =3 = I.28F 1
— G = — o N29S 15
o= G = c e N29S 6
= == a = = 3
5 % No. case 1 Al 9 6 Z1 28

W BARRETFAEMETR -8 KEFHEREXRE NG FRERRE LR,
Note: Dashes indicate no variation; capital letters indicate variants with an amino acid change; lower-case letter represents

a nucleotide change at that position without amino acid change.
3 i # HPV16 22 5 bk B AT /f\ﬂﬂ’l’*%*" I 1k AU T g

HPV gL S8y #0008 10 B3 B0 DR A6 4 59 ) v BB 0 AR S R SRS 0 K A DDA e
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Q209622018
Q209030626
Q210031619
10209031031
10209101712
i021 0010834
|Q210041612
Q210071352
Q2100872055
102100870929
10210071327
10210062549
10210860417
Q2100312087
10210022624
Q209102042
Q2089161713
QzZ091062008
0209122931
Q209122525
0209181325
Q209050544
Q20891186061
Q209121133
Q2100226805
Q2100833023
QZ10040914
Q210081712
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B2 HPVI6 E7 ZHSERF I
Fig. 2 Alignment of amino acid sequences of HPV 16 E7
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