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RELATIONSHIP BETWEEN E6 AND E7 GENE POLYMORPHISMS OF HUMAN PAPILLOMAVIRUS TYPE 52 AND CERVICAL
INTRAEPITHELIAL NEOPLASIA  WANG Qiaoyi, ZHAO Xigin, GUO Yuchen, ZHANG Lu, LI Xiaoxin, WANG Yun
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[ABSTRACT] Objective To explore the relationship between the E6 and E7 gene polymorphisms of human papillomavirus
type 52 (HPV52) and cervical intraepithelial neoplasia (CIN).  Methods We collected the cervical exfoliated cell samples from
177 patients who were positive for HPV52 and underwent cervical biopsy in Qingdao, China. The E6 and E7 gene sequences of the
samples were determined by PCR-based direct sequencing. With the sequences of standard and variant HPV52 strains obtained from
GenBank, sequence alignment and phylogenetic analysis were carried out using Lasergene and MEGA software. The distributions of
E6 and E7 variants were compared between normal, low-grade intraepithelial neoplasia (CIN1) , and high-grade intraepithelial neo-
plasia (CIN2/3) samples. Results The E6 and E7 sequences of 138 samples were obtained. Compared with the standard strain,
132(95.7%) samples had a missense mutation (K93R) and a synonymous mutation (g350t) both in the E6 region, belonging to
lineage B variant as demonstrated by the phylogenetic tree; in addition, 5(3.6%) and 1(0.7%) samples belonged to lineage A and
C variants, respectively. One hundred and thirty-five (97.8%) samples had two synonymous mutations (c¢751t and a801g) both in
the E7 region, belonging to lineage B variant; 2(1.5%) and 1(0.7%) samples belonged to lineage A and C variants, respectively.
There were no significant differences in the distributions of E6 and E7 variants between normal, CIN1, and CIN2/3 samples (P>
0.05).  Conclusion The HPV52 E6 and E7 variants in normal and CIN samples from Qingdao predominantly belong to Asian
lineage B. E6 and E7 gene polymorphisms may not be related to the development of CIN,
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Sz NFL3 I 8 (HP V) SR YL 2 5 80 CIN M S
KRR CEN K, HPV A 200 4xFh 5 [ R,
AN [] by X R AN [ B 350 0 A HF o HPV i Jak e 2 A
SN A AAAE 22 5. AR B B 4RGE A1 Meta
SR R L R E HPV 52 BI(HPVS52) 2 5
B R AR KA O — A L HPV S AL
HPV 4t 3 N7 7E 2254, E6 1 E7 J& HPV Ui
M OCHEER 1, 2 25 M 5 8 S 72 R A 1Y R G 1 A
Z X, HEATR HPVS2 E6 FIE7 3L 2 AR
TFFFEAH X 85 /b, 5 5 8 35005 A48 19 56 & i G B i 45
W AHEGE AAT HEAE T  H IXOE H RUR [ 40
CIN #4h HPVS52 E6 M E7 SR ZEMW, h+ &
HPV52 43 Ji AT 3 2 %R FI BT 8 HPVS52 JE 4 AR
S AE B B0 A8 v A R BRI AR

1 #EREFE

1.1 AR %

PEHL 2019 4FE 6 H—2020 4F 12 H TH B K¢
BF Ja 12 % TP O SE B S5 A7 HPVOBE DR BUAS 9 326 47 1]
EH T B SUG K12 A B A B PR A 2t S iF
GG, BERE T BRI MR A R HPV
A3 TR 3R & O Re AE W1 B R R IINA BRA B D 47
HPV K, B A SR 5 FIAG: I 25 B 357 7 A 4 BEOGR 9] &
Ui B A5 SR 4R, B B HPVS2 Bl BH 4 b AR
—20 CHAF. RIEF R ATT25 (fE—5) 58
P Bt = 3 2= BT 5 K 3% B BURE A 55 661 1) 9 38 A 00
g5 UL 35 BUOH b i YRR AT 300 A e 481 L O i — 2P
KR EE I H A MR RSN CFEL . &G
YN 177 BIREA BEFT HPV52 E6 M E7 B[ F 514
DA B FE b BEZ5 2L B R 1E #4468 fi, CINT &
57 ], CIN2/3 # 52 ;5 NAEWE 21~77 % %1
(43.02£11.40) % 3 5 N34l 5 5 M X P 48, DUIR
AR B EUIR VST R K& HPV &GS
Jr . 177 BIREAR 27 A I 5 2 138 B A A i )
PG E6 M E7 FEP T 51, Hrboig #4530 3 47
B, CIN1 # 46 ] .CIN2/3 & 45 f] ., 1E#4FEH R
22~77 %, 1 (44,45 +12.10) % ; CIN1 4 4F #%
21~67 %, F1)(43.44+12.36) % ; CIN2/3 44 ¥4
21~65 %, F11(40.914+10.53) % , 3 4l Z [Al4E#E 22
SIG I E L (F=1.100,P =0.336),
1.2 E6 = E7 %R 5 7]

¥ M Primer-BLAST Chttps://www.ncbi.nlm.
nih.gov/tools/primer-blast/) FE £ X T 51 9 , ¥~ 1

KB 45 E6 45 X (nt 102~548) Fl E7 4 i) [X.
(nt 553~852), I AFRFH. P 4 F B R/ K&
HAEFE R A Py 7 8 W 1, S8l HPVS52-F1 Al
HPV52-R1 A5 ¥ #E4T PCR 48, i B4 48 43 1y
BRI s WOR B I 3G 2%k, I DLz 5 7= )
RBAR AT 2 RS, Y g1k HPVS2-F2 il
HPV52-R2, B 4 4574 3 #4700 )% . PCR ¥4
N & N & A : Taqg Green PCR Master Mix (3
B KA R B D) 15.0 pl, B R 5191 4%
1.2 pL.DNA Bt 2.0 pL. KN E E 30.0 pL. 76
PR & .94 CHIASPE 3 min; 94 CAE 30 5,55 “CiB
k30 5,72 “C ZEfHi 1 min, 3£ 35 NEER; 72 °C I fif
10 min, ¥ 3 pL B PCR =¥t 47 20 g/L BEfG M
BEEHL UK WL 14 2571 . B PCR W 2 3 [ 7
Xof HE R B P o B B BE R HPV B M A9 B S
0 & C-33A £ HUAY DNA, FH ¥ X7 B8 o &
HPVS52 [HYERR AT DNA,

R PCR =4 25 pL % db st e KA A R
8\, U AT B9 HPVS52-F2 , HPV52-R2
Fl HPV52-R3 . 5% 2R i & 1k 3 A7 XU i e, A
HPV52 frifE R X74481 (GenBank Y 5% 5 X74481)
FHIEZH, % Lasergene {4 (version 7.0) #E4T
J¥ 5] 5 42 Rk

%1 HPV52 E6 fNE7 EEATR&META PCR fAlF5 4

PR B AR

519 JFFI(5' =3 KIE by

HPV52-F1 GCACGGCCATGTTTGAGGA 1074 94~ 112
HPV52-R1 CTACACCATCTTGCCCAGCA 1167~1 148
HPV52-F2 TGAGGATCCAGCAACACGAC 806 107~ 126
HPV52-R2 AGCCTGTACATCCCTCCCTT 912~ 893
HPV52-R3 GCTTTGTCTCCACGCATGAC — 569~ 560

1.3 AZ%siem ot

M GenBank H135H HPV52 78 5 A1l i A1 A2,
B1.B2.C1.C2 fl D fLF#k E6 \E7 J¥51, X L F
Pk GenBank W5 432 HQ537739 \HQ537740,
HQ537743, HQ537744, HQ537746 F1 HQ537748,
FRufERR X74481 4 A1 AR WAL, Fl MEGA 7.0 %
PF G ARWEFE T3R50 E6 F1 E7 5 K ERC bR
J¥51 s i Clastal W J7 3 647 Eb Xk F [] I8 44 40 7 5 i
H2 1% (Neighbor-joining) £ il R gL AL,
1.4 %o

N SAS 9.4 Gt BCPE AT B Ay . SR
Fisher B UIRE 21 LA [R] 41 (6] HPV52 E6 Fl E7
FHNA SR, UL P<<0.05 H2ESAH BEFE,
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2.1 E6 XA /I % &K

SARUERR LS, 138 BilAnA bR 2 BilFE E6 5
Gty X R A S HEARAR A B RS IR R
K WLAH A BB . B 6 Ak LR AR 10 Ab TR
X gAE, At  K93R LT 134 il EA (4 1]
FEARML AT B2 a378c Fll a379g 278 S8 A KR KI3R
AR, 130 i a379g FEAF FH KI3R R4, Hrf 1
BIEEAIE B K93G %748 (B 17 R a378g Ml a379¢g
ZRAR) s N122K (cd67a) =748 WL F 2 Bl B A% s Q38H
(a215t) \F45R(t235a) Fll .67V (c300g) [/] i H B F
1 BIFEAS s W132R(14950) WL F 1 BlkEAR, [F] X 5848
Hr, @350t W 133 il FEA, g356a WLT 15 BlFEA,
t191c Fl g356a AL WLF 2 BIFEAS,a180c.a278t,
1309¢.g371a,ad22g Ml a530g 45 W T 1 fiAEA ,

AL 138 BIFEAIL B 15 AR F A, 8 X
15 & AR E NS 5 GenBank H A1,A2.B1.B2,
C1.C2 F1 D QR T o) 2 [F] 2 i R G kAL (& D,
SRR .2 BIREARF SR T Al R, 5%
Pk X74481-A1 JFFI A 5 3 BIFEA T 51 & T A2 A8
SR, 54 E b HQ537739-A2 ik, ¥ M ¥4l
ZRAR K93RH J& K 11 B [A] L5 AE a251¢g; 132 fil
AJp5) g T B A2 AL, 5Kk HQ537740-B1 Al
HQ537743-B2 B J7 5 A [\, ¥ [a] B 3 30 4% L 58 A8
K93R(1 il 2y K93G) Fl[a] L9748 g350t; 1 BilAEA
HJE T C2 8 5 A, 5 R Bk HQS37746-C2 b
AL BLIR] LA a530g . (HAE & R 83 A H Bl A%
TR g350t 2248, 1M A 38 bk 7] i th B A% 17 R g350t
il c348g A TR AR L83V KAZ,

IE% (CIN1 Fil CIN2/3 4 E6 KK £ 78 5 /4 4y
MERTGIT¥EL(P=0.741),3 @A¥H LI B A F
B E, Wk 2,

22 E7TRXARIN S SR

SR ERR LB 138 BldR At BR 2 Blbr A AE E7
B DR 4 B DX A B AR S, LA B AR 347 B B T TR
AR R VLA A B, SR I 12 A SR AR T
RbTA) SC9e78 , AE5E L7 d , MIT (1554¢) Fil Y11C
(a584g) [ B B F 1 I AE A ; T371(c662t) ,S52D
(a706g. g707a), Y59D (a728g), H61Y (c733t),
D64N(g742a) Fl LI9R (1848g) [F i WL T 1 HlkEA ,
H v D64N i UL T 55 4b 2 Bl KE A ; M841(g8040) WL
T 1 BIREA, FER X528 b, a801g LT 136 fil £

A, c751t B F 133 il FEAS, t583g.a681g. t765¢,
a793t Fl ¢837g & W T 1 fIREA

ARTC 138 BIREAR S BB 12 4 A [ 551 8 X
12 4 AR EHN S 5 GenBank H A1,A2.B1.B2,
C1.C2 F1 D Q3R T 91 3 [F] 2 i R Ge kAL (1 2)
SR BN, 2 BIFEAR T3] 5 AR Rk X74481-A1 A
HQ537739-A2 ¥ AN MR fE RGEM e T A 42
SR 2 X751 E6 REHFJE T Al AR S WA 2
257 B R UR T A1 R RE A 5 135 i B A 7 51 5 4% 3%tk
HQ537740-B1 A1 HQ537743-B2 H %, # [F] I HY B
[ X ZAE 751t Fl a801g. J& T B AR S AU 1 fi #E A
FFolEF CAsss il , 5 E6 S HJE T C A8 R ALY
JEARIE T W — A, %75 5 HQ537746-C2 1
JEFIAH T, BE 6 Ab B X 5848 (T371,S52D, Y59D,
H61Y.D64N Fl LI9R) Fil 2 Ab 7] X %8 728 (1583g FlI
a801g) . Bx 3 Bil7E E6 X J& T A2 78 5 WA (1) J5 51
£ E7 XJ&T BASMIN, HARF I E6 FIE7 X
1728 S B 3 2K — 3

1E# LCIN1 Fil CIN2/3 241 E7 3 [H 4% 718 S 7
AR ERTGIHE L(P=0.472),3 A LL B 75
SRy A, W3,

330(2)

433(1)

234(1)

213(1)
176(1)

ﬂ

169(1)
57(2)

108(1)

179(1)
HQ537740-B1
HQ537743-B2

5(106)

11(14)
208(1)

HQ537739-A2
48(3)

X74481-A1
167(2)

HQ537748-D

17 HQ537746-C2

|312(1)

HQ537744-C1
A
0.001

[l X74481-A1, HQ537739-A2, HQ537740-B1, HQ537743-
B2,.HQ537744-C1, HQ537746-C2 Ml HQ537748-D H 1% 3= ¥k , 5 A<
FFR ABTHLAA BT 3208 bR AR 2 FR 5 35 5 h 805 3808 5 AR AR ) 41
AR TR AR A B

B 1 HPV52 E6 EERG#H LK

&2 HPV52 E6 TREZIEE . CIN1 #1 CIN2/3 A
B (6(x%))

21 5 n A B C
IEH# 41 47 2(4.3) 45(95.7) 0(0)
CIN1 41 16 1(2.2) 44(95.6) 1(2.2)
CIN2/3 4 45 2(4.4) 43(95.6) 0(0)
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397(1)

469(1)
52(1)

78(1)

290(1)

379(1)

149(1)

248(1)
HQ537749-B2

HQ537740-B1

5(125)

9(2)

X74481-A1
4{ HQS537739-A2
167(2)

HQ537748-D

| HQ537744-C1
| |Ha537746-C2
1312(1)

—
0.002

[ X74481-A1, HQ537739-A2, HQ537740-B1, HQ537743-
B2, HQ537744-C1, HQ537746-C2 Ml HQ537748-D N 1% & bk . AR A
24 B LA BT RS BT R R AR AR KBRS S S BT RO 5 IRAR A 8
AR A A AR B
B 2 HPV52 E7 ERE RS L

* 3 HPV52 E7 TRBEFEIEE .CIN1 71 CIN2/3 H
B (6(x%))

21 51 n A B C
IEH 4 47 0(0) 47(100.0) 0(0)
CINI 41 46 1(2.2) 44( 95.6) 1(2.2)
CIN2/3 44 45 1(2.2) 44( 97.8) 0€0)
RIE it

HPV52 45 36 R B AT 2 28 M, AR 40 4w 15 19
E6 .E7 . FERFEHEN L1 MEKEH X (LCR) H K
L K HPV52 238 AB.C.D % 4 FhIE A A8
A, HE— 254 A1 A2.B1.B2.C1.C2 #l1 D 2 7 f#
ARSI LUAERFAE s HPV52 28 F T 4 A
A e 22 5, W L B S S50 g L O L 35 VI A
I LL A AR SRR 3, C A D 728 S5 R A7 45 Hi B G
HOR IR ARBE G RO R [ X
EH A CIN #EA  HPVS52 E6 I E7 3K #E 47/
45 J R AR M X FEA E6 FIE7 JER L)L B A8 &
RUhF L350 95.7 % f197.8% . X5 H A FRE
U b RN b 5T A i A AG T 25 SR AR L. 2 Rk A OH AR
AIBESE B S S ARG 2243 51 S 96.2 %0 (50/52) Fl
92.3% (36/39), WU JI| 2 97.6% (41/42), LR
96.3%(52/54) , AL 5N 90.0 % (45/50) 117 fH AR
T FEA T HPV52 E6 fIE7 AR R ot 5 67
TR A IR %A D £ B A7 AE BT I 25 55, B 280 17
FEAS T ALB R C A8 S AU A R4 5o 0.7 %,

88.2 % F1 11.1% . AL M 168 FIAEA H B.C F1 D
75 S R A B 85 %6 .5 Yo Al 10 %6 3k
AN X B AR SR RS H R A AL, C B0 D AR
AUk R A8 . BiR & L IX HPV52 B AR &
TR R I 5 T MR (73.7 %, 28/38) FI A ft =2
(62.5%,20/32)%0, 0] DLW AS [ s 388, ) P A [
Wil HPV52 E6 Ml E7 % K A8 5 B () 53 i 47 46 2
S KA [) b 38R A 8 K AT R 4 TE T A HPV52
[ 53 F AT E R PR A M E R 15 B

HPV 5& 8 5 55 8005 48 (1) ¢ & & HPV 3
Ja AL AIF 2 ) AR TR 2 — AT R 5T L3 TR] — M X
AN TR R 0 A A o S AR S OE R R
HPV52 E6 FI (8 E7 3N AR 545 0, 45 3 Bon A
[Fi) 7 595 A8 R B I N 22 ] 35 R A S 7R e i [
GRARS A TC W] i 22 S, NN HPVS2 E6 Fl E7
FE R AR S5 550 200 AR R g RIS I A8 ™ R R A
Jetornl CORHE T R R  HPV52 E6 Fl E7 FE A
AR SR A AR IE H LCINT A CIN2/3 41 22 5+ 6 &
W, HZH0E AT 5 M A, #8787 HPV52 E6 I E7
HEHEZEMES CIN kK4 KR B, Hib
HWFFE4E R o, HPV52 E6 Fil E7 5L DA 3 28 S 71
SRR S AR TN T CIN B #9098 AR XU 4 o [
() —IHF 58 H , HPVS52 E6 3K DL B 48 R AR C 48
SRR L H B AR A E6 FE R B KI93R(A379G)
G708 5 UMM A8 A OG5 N & R — TUE 5 R
FW,LCR 1Y t7744c A1 E6 ) K93R RAEH I T
CIN2/3(5 CIN1+I1E % b0 i & A K s 61
— 5T o E6 I E7 [ C A 5% BRI i T 5 2% 3
B8 bR 4T PR A T R U0 1 A KU 5 5 T
{18 — T 151 XoF HELAPF 5% SR FH 4 5k DXL A 30 7 A6 30 50 )
CIN3 il 39 9] 1E # £k & SiAEA, &L C2 28 50
A5 CINS @ WU A Y ZHANG 5 [ i 58
L5 A R AR, B RUR C RIS AN T CING K B 26 i
Wy kXK . 5 HPV52 E6 F1 E7 75 534 A0 £ 95 KU
W62 AN TR) Y575 b IXC % — T AFF 5 0 ) M L X A — 35 A
G BB R B BURAS (CINT/2/3 FIE 98 4 ) ke
A HPV52 E6 B [H Y 58 AR 4 % b 2R T 1B HEAS
M E6 3 B 58 45 ] 8 BHL A5 ey S50 48 5 3909
() % 1 2 SR BRI HPV A 08 1R D, el
W, HPV52 E6 fl E7 SEH 2805 5 800 28 (19 M
etk FRT M A e AR SE 1S . SRR IR ST 48
N DS I ISR 0 A = N [ N N 0
o5 AN — BB A AR — BOR b 38 R BR 45 56 .
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