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Mutations in the E6/E7 genes of human papillomavirus
type 16 from cervical cancer tissue

ZHANG Zhi-shan,ZHUANG Jian-liang,LI Ai-lu,JIANG Yan-cheng

(Affiliated Quanzhou First Hospital of Fujian Medical University » Quanzhou 362000, China)

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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#h HPVL6 B E6.E7 3 FH M FE 5 3H 47 4047, 18
ZHPVIS R E6.ET KA ETHARREEHE
BAKHEXE XX TEIEANIERIEREER
HABTEEWE XL,

1 HEERE
L1 fRACRE R DNA RJIREC 35 ) 'E S A 4
kH20004 1 -2010F 12 AFKRAFHES
BARHA(RRBERERLS) X 35 PltrEEa 1
LB EIN HPV TR A RE NG . BEN
HPVI6 B, 2R F4 DNA M BCR A QIA-
GEN 4> 8149 DNA mini kit,
1.2 PCRIIYMEHSEH MHIE GenBank 24
fi 9 HPV16 J¥ 5| (EU918764) , Jij F§ Premier 5. 0
WG PX5 4 5 H T 8 E6.E7 X, 5]
Wl EBETAYTRARAFASH.FIHUWT .
E6F 5-CGAAACCGGTTAGTATAA-3'
E6R 5'-GTATCTCCATGCATGATT-3'
E7F 5'-ATAATATAAGGGGTCGGTGG-3'
E7R 5'-CATTTTCGTTCTCGTCATCTG-3'
1.3 PCR$"'# Z[# E6F/E6R fI T # E6 &
JETF/ETR ATV ET £H., REEKER 10X
buffer 5 ul.,dNTP 4 pL, . F#3|45(20 pmmol/

L)% 1 pL,Ex Taq 8§ 2.5 U, 84K 1 uL.J0 HO &
50 pL. 1 &HE.95 CHEH 5 min, 95 C 30 s,
55 °C 305,72 °C 30 5,35 & ,72 °C LS 5 min,
PCR YR BHIEHRE Ak E TR . X L BEYT
BEHRAR#THRE.

1.4 3 W5 F A Sequencher X443
imiR K IEE M ClustalX 1 BioEdit #47 %A
B LR 2 S .

2 & B

2.1 HPV16 E6 BEEERHH 35 FIHEARK E6
HABWhY EANE., BUFELERS HPV16 &
B BT A4 bk (TE E b v bk, A S KO2718) gEAF R L
MTLERER S GIREAPE 32 FIFEREBERE,
RERENIL 4%, HBRP 12 My HE 14 HF
FIRZBHELHEP 10 MIEMER WELEE, B
A2 AL 5 A L ZEE(A131C F1 T241G), A
BRI 178 105,35 FEER T4 26 FlhE
R TEERG, FIRTHNAZEEHSHELR
BF % D2SET7.1%), HER N EXSBME L
¥ # & EL13D, L83V, L28V, S138C, T21S,
R144T.S142T.Q20P, T211,R10G, % 45 37 & 8 5
% 1.E6 HEMFF LW HLA 1,

£1 HPVIS B BET RO

Tab.1 Sequence variation of HPV 16 E6 in cervical cancer tissue

HPV16 E6 FFRUSISHEZH 8L & HEBLEL %
HPV16 E6 ORF nucleotide at positon Amino acid
131 162 164 165 178 185 241 350 442 516 617 714 substitution No. case
B RFES) Prototype A A A C T T T T A C¢C T G 3
- - - - G - - - - - - - D25E 18
- - - - GG GG - - - - - = D25E, L28V 1
- - - - G - - - - G - - D25E, S138C 1
- - T - G - - - - -  —= G T218,D25E,R144T 1
- - 7T - 6 - - - - - A — T21S,D25E,S142T 1
c - - - G - - = - = = - D25E 2
- ¢ - T A - —-— - - - —  — Q2P,T211,D25E 1
- - - -6 - - - ¢ - - - D25E,EL113D 2
- - - - - - - - € - - - E113D 1
s - - - - - - 6 - - - - R10G, L83V 1
- - - - - - - GG - - - = L83V 1
- - - - - - = G c - - - 1.83V,E113D 1
I8 No. case 2 1 2 | 27 1 1 3 4 1 1 1 35

B BRERSHEABER B AEFEESELRR MY FREAELRE,

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.
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prototype

1Qz10881612
19269031323
102690631831
Q209101325
0269850558
0269121123
loze9110601
10289102842
'Qze9181713
0210662549
0210078929
0210833623
Qz1085091%
921862262%
0216631267
4209812008
Q210622665
0269122931
0210868417
421986872855
Q210071352
Qz18871327
§Z18842620
Q269891118
lazoves 1883
0299122525
/0209821788
0209891112
'‘Q20807230%
1Q209052516
10209636626
Q209101712
(218818838
'gzevesvue?
0289882525

I HPVI6 E6 ERRERFI X
Fig. 1 Alignment of amino acid sequences of HPV 16 E6

2,2 HPVISE? BEFERMH 35 HEEEAP. R
YRR 28 Hi. B x E7 EEMAT R, 3t
RESPREMS EEMANEEMLT E6 R,
EAWEYS E6 BT (89, 2%) ., BEM L
RERH 2ADE R 3,3 ML AR L%
(A 2). 28 FlHEApE 21 FlEAE AG4TG A,

SREREMHE K (N29S), R TR B B 5
(75.0%), BE1HELE L28F MERBEH. &
X gEAE A, 5 A 0 B B E 4 Bl T846C
(75.0%) .G666A(32. 1%),T843C(21. 4%), =4

WMESARE 2.

%2 HPVI6EIEHTSSH

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

HPV16 E7 FHGEMEZITRVE E-0-1. 314
HPV16 E7 ORF nucleotide at positon Amino acid ik
No. case
645 647 666 843 846 substitution
¥ 4 R FF- 51l Prototype A A G T T 3
C - - - - L28F 1
- G — — c N29S 15
- G - c c N298 6
_ — a _ _ 3
#%¥ No. case 1 21 9 6 21 28

ERERTESHEAB TR R KRETERFELARENGFEEAELREE,

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 W i
HPV B R S HRMEERN . ELItRTHE
N, BEERMWBRETRRE HPVI6 B, AFEH

HPVI6 ERbAF R F AL ESE ABUREE,
HoEBANHESSEIENREFIHIXESY,
KRKBHREHEHN> FRABRSERER.E6 ERH
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prototype

Qzeo822018
209828628
9210031619
Q209031081
Q209181712
Q210018828
Q21em1612 ...
Q210071352  .vuieaecen 2eeon
Q210072055
4210070929
0210071327
Q218962549
4210060417
0210031207
0210022628
0209162042
0289181713
(209182008
'qze9122931
10209122525
Q289181325
0209050544
10269118681
0Ze9121123

hish

ig2100226%5
10219833823
‘ QZI0BADPIN L.eecsenns esvescnrns ammanuen
i021 L L >

. IR AR RR
bhhbhbbbbuhbubhbbi
: poannhannne:

2 HPVI6 ET FAEEXA 5iLb 3
Fig.2 Alignment of amino acid sequences of HPV 16 E7

SR T BUR Y F R, 1) e 33 4 5 8 BR Y O
B EBE H IR, Yamada B A B R EEKWE
BEaEP BAERNE 2R (ERB M HHE
A1 34 %5 B J5 Zehbe % AR, TE B+ & S B
EPEAY E6 HHMFHHEEN N 6%, 5 Pil-
lai EARERETEARETD 9. 1200 7R IEH,
ARMAGRER B HATFTHBET 36K
PP ES BN .U 7. 9% . EAAM E6 S50
B, REBEEMRET R T350G, A A 6 #5594
HREENE AR, 2% ~93, 5y R %Sy
RWERTHES HH L83V &F AR H i x5
REBEABE bR LRE 3R, 5 5
FERERERE I R DR%ELAES., mikA
EEAES HARBENA R LBV R 5B HHE
ExRI FEHEER. RMNBIX HPV16 E6 %
B L83V AERNAE 36, 5 7. 0% M REEHNED
£ D25E, 5 77. 106, Kk E113D, 5 11. 4%, H
X Rk A L28V, S138C, T21S, R144T, S142T,
Q20P, T211,R10G, 1% 3 D25E & H 7 5 M sk
KEFBREETREIFT - X5LE Wu YOOI &% A
WER 65.5% ,Kang!" R iH /Y 85. 2% i, %D
RERTEAMMAGHEREERTHERK, ¥
NARTHHELRRATRESENERE TR,
WKHIRERAT —SUERARESIHESR, I
T21S.Q20P, T211,R10G, K R WY S R &KL, 52
TEAHX R R THE—-SFIT.

AR B RN X CE % &+ HPV16 E7

HRBEEATRNEE(9.2%), 5 E6 BRA
AR, ZRHRF E7T WERM A8, R
HEMURARE. AFE2HBBHEYLRT
N29S I L28F, KA 3 M A B XL R E, REHFE
BRE R A647G %45 (3 N29S H A REH) A
TEC LU KRB, REEHH 75. 04,5 Wu Y
REHY 70. 22 A 67. LS HIED, TEAERIE P,
AGLTG FI T846C RBERM 2 ML R, HR &L
FIEENEKR. MFNUSHRER . EEEFR
e E N 63. 0% MK 59, sUNT  mET Y
0.9%", ZePHBR,N2OSELHEEATH
AR MBS REEBRWART  BRETERAH
R AR, IR & B A647G 1 T846C X 2
MREREZRNFER A, XMERME
FRUIEANHE B ATRRREETEARES
PHROEELER, MFHAH M FEH AN HPV
TR —-EMNER.
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