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Genotyping characteristics of HPV infection in patients with cervical lesions
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Objective The distribution of HPV subtypes and HPV16 E2,E6,E7 and L1 mutations in cervical lesions
of women were studied in Qiandongnan Prefecture, Guizhou Province.  Methods The cervical specimens of 11268 pa-
tients were collected,and the nucleic acid was extracted for type detection. HPV16 positive cervical lesions were selected,
amplified by PCR and sequenced. Results There were 2538 cases,3795 cases,3622 cases,1123 cases and 190 cases ac-
cording to << 30 years old,30-40 years old,40-50 years old,50-60 years old and more than 60 years old. Among them,
2243 patients were detected HPV , the total detection rate was 19. 91%. 2781 strains of HPV were isolated from the above
samples,of which, HPV16, HPV18, HPV31, HPV33, HPV35, HPV39, HPV43, HPV45, HPV51, HPV52, HPVS3,
HPV56,HPV58 and HPV66 subtypes were 326 strains, 112 strains, 49 strains, 73 strains, 59 strains, 150 strains, 34
strains, 29 strains,155 strains,450 strains, 139 strains, 106 strains,235 strains and 69 strains. A total of 22 DNA muta-
tions were detected in 5 positive samples of HPV16. 10 mutations were detected in HPV16 E2,including 8 missense mu-
tations and 2 synonymous mutations. The missense mutations were G2827A (Asp—>Asn),C3158 A(Thr—>Lys), T3383C
(Ile=>Thr) ,C3409T (Pro—>Ser) » G3448 A (Glu—>Lys) and C3786A(Asp—>GIn). 5 missense mutations were detected in
E6,including G131A(Gly—=>Arg) , T178 A(Asp—Glu) , T178G (Asp—Glu) , C278G (Pro— Ala) and G350T (Val—Leu).
There were four mutations in HPV E7,including 1 missense mutation and 3 synonymous mutations. The missense muta-
tions were A647G(Asn—>Ser) sand the synonymous were mutationsG666 A (Glu = Glu) , T843C (Cys = Cys) and T846C
(Ser = Ser). Three missense mutations were detected in L1 sequence: A503G (Asp—Gly), A620C (Asn—>Thr) and
G736A (Val—Ile). Conclusion In this study, the detection rate of hpv52 was the highest , followed by HPV16 and
HPV58. The detection rate of each subtype above 60 years old is different from other groups. HPV16 E2,E6.E7 and 1.2

protein mutations were found in the selected samples of cervical lesions, which were related to the occurrence of cervical lesions.
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N3k % 9% 7 Chuman papillomavirus, HPV) &
— B /NERAR XUEE DNA % 35 5 J8 7Lk 2299 25 0% 75 B
FLMEE AR, BA R E WAL RS B 5
P AR R BR AN BB AR AR . HRTE 2B HPV
R 200 AP0 HY T 68 95 3 BN 28 B Bk R A 5 Jk
P 120 AR R4 HPV B as gt 40 200 45 1
HAT o B RN AL, e kA HPVIL.HPV2,
HPV3 fl HPV4 W A, FiERH HPV6, HPV11,
HPV16 il HPV18 %%, AR 45 FLAE il g & J i 72 v 1)
YERI AT 43 o - AR A& B R0 s G A . ARG HY AT HPV6
HPV11 WA, &G A4 HPV16,HPV18 Al HPV31
SRS HPV N 4145 I g 45 b 2L nT 4 Sy . L3
HEHHL X (Early region) , B3 & 4 4% X (Late re-
gion) A1 I ¥iF 4 #2 X (Upstream regulatory region),
RSN F 2 A . E1.E2.E3.E4.E5.E6.E7 Ml
E8 /N JT i 4] 2 #E Copen reading frame, ORFs) , 43 7
Snf AR 2 4, Hop K 2% HPV W #LKR %35 E3
E8 M™Y., (RfEM HPV 2R £ 515 1Y 4R B i
PE, LI TTAE 5 2 3000 38 A PR 3 o0 £, 2 R AR I
18~50 %, 50 4xFh HPV JE&YL g 51 AR BRI, H
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A5 HPV YA 5, B 80 2 fE o M AR —
KPR AR T 2L HL & TAE R AR .
P HPV BRGSO, LT HPV 43 B 54 %5
WEE X, AR5 X HPV6, HPV11, HPV16,
HPV18.HPV26 HPV31 4 W 8 E 47 4 I . IF: % 2 85
AT LUk HPV16 B E2.E6.E7 F1 L1 #Y9 F 5 it 47
TR,
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1 #
1.1 WG RFH  HE 2017 4F 10 A = 2020 4£ 1 A A
B 11 268 2 WUAR 2o Pk B I DR B RHHE AT 40 A, 8
B RN 184 K 844 5 H. A &R A
A 5T I
1.2 MEERXRA  LBP-3124 AR T 2284,
7 W BE 2 B B A RS H] s ABL-2720 B9
JE B PCR 40 BT A, 35 [ 0 A= 900 5 Bk IS AR &R 4t 55 [
I A s B i v B 0 Bl 48 [ Eppendorf 23 A
HPV 73 PCR %% \HPV BHE B #5 &  HPV Bk
TR A O RE A L Triton X 100 %% 75 22 /i 9 L 40
Wil 42 B WL Tris-Hel, 2 A B K (F#)) . Carrier (F
B9 S B TN 20 B 2 R B AT BR A F
2 AHE
2.1 ARARE  HBP]IA RS 8 HE S e T
BT GBS B E e 50 R AR LA Sk ) I B A, B

Fill B TR 2 ml A BEKG A L6

2.2 SulESs  WHEIY LRI 48 N/
FRW R4 WO M A 10 ml LK QB ., & AR
KW 48 N/ & A K IMAE] 1. 375 ml YeB i ik
A% . Carrier RNA T3 :48 N/ IIA 110 pl 3
JBRW TR S 285 H

2.3 AR 1 ml &AM 0 VERERA 1.5
ml B0 H,10 000 r/min(B 24 8.7 em) B0 3
min, 2 B 20 A A B B R L 9 S 5 R
SR, A 50 pul AR K A 200wl 95 75 24
WHEPR Y 20 5,12 000 r/min B> 10 s, 72 ‘CHIEA 10
min, Vel [R5 T . In#k 250 pl Jook 2B 4R35 15
s BRSO 12 000 r/min B0 1 min, #f
BDFEAH EP AF LA 500 ] 400465 BR . 12
000 r/min .0 1 min, $ B0 A S EP 4, A
500 pl EEFK,12 000 r/min B0 1 min, JFEE —
W, FEW .12 000 r/min &L 3 min, I A EP
. 72 CHUHEBE A 10 min, BOH B A A
72 CYRBEH 60 pl, I EE 5 min, 12 000 r/min &
0 5 min, B0 8 N AR .20 CIRAE,

2.4 Ap#al PCR 43 W PCR WA T, 505
JIAKE f DNALHPV FH . B % B # 5 DNA £ 20
pl,5 000 r/min B0 10 s, ¥ % SR 48 A PCR L.
KN %A% 50 °C 3 min, 95 “C WiAE M 15 min; 94 ‘C A8
Pk 40 5,55 CiB K 40 5,72 CHEAH 40 s, JEHF 40 K572
CALEM 7 min,

2.5 AR ZSCWBCE LR EE TN, % PCR YT
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PEbR AT 15 DKL 5 4w 5 HPV 3 B 4 58 50 A B 0 4
WA ZR AW T N R 4 g5 AH N 9 8 JE JR PCR 7
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B AR A BE SR 1) HPV 22 A8 8 4%, 25 C %
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WO 25K o3 A AT R R A5 . B 44 CC SR %
fH=cutoff 16, H i1 1% M7 09 B 5, W 2R 2R . &
W5 S5 B 72 58, PC R 5 { = cutoff {H, R R
¥, DNA 42O PCR i B2 1E % . 5 W75 28 55 R A
MSCEe ., HPV PHAME R CC S 2 BH M. PC A2
PE X I 43 A R BH P (AR R 52 R FH HP VL8 FH 1
). HPV BAE B . CC 5 5 BHE, HA M BA T,
2.6 THImEAMRA HPVI6 55 547 L5 1
HPV16 5 — &Y i 5 SO AR A, T4 IR 2. 2 D IR $E
B . 519 it2 W CY il GenBank ¥4 /% . i
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40~50 % .,50~60 % F>60 % 4 & BL & 4351 K .
2 538.3 795.3 622,1 123 F1 190 ], 5351 /5 22.52% .
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PRI IR AL R I IR BRI R R VA 4 M
IR R A W PR IR 4328, 43 0 Dl 2 3 3721 266,
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W 1, HPV16 fHME 326 . PHE = 2. 89% . 45 4F ik
BEBH M ) B R N 2 75.,96.,96.,48 AT 11 ], HPVI1S
FEPE 112 61, BEAE 2R 0. 99 %, 45 4F % Bt BH 4 51 B4k ik
M :26.34,30,18 Fl 4 5], HPV31 FHM: 49 i, B %
0. 43 %, 25 4F 1 B BH M 1 80U R 2 12.15.15.7 1 0
i, HPV33 PHAE 73 f], BHPE SR 0. 65 %0 , 45 4F 1% B2 I
PEGIBOK R K :17.20,29.3 F1 4 ], HPV35 BHPE 59
i, B2 0. 5294 , 25 45 i B BH M B B0k v o 0 17,13
18.9 fir 2 i, HPV39 PHYE 150 fi, BHPESR 1.33% . 4%

AEHE BE B M ) B R ke 47,55, 31,13 A1 4 il
HPV43 fHH: 34 6, B 0. 30% . 4% 4F i Bt BH 4 i
BAMKIK J:15.5.8.6 F1 0 ], HPV45 BHPE 29 4, FH
PEAR 0. 26 %6 , 25 4 1 B BH 1 B BRIk Ry 25,1085 il
1, HPV51 B 155 1], B3 1. 38 % . 25 4F % Bt
PR A ) BRI O - 46 .57.35.15 Fit 2 ], HPV52 FHM:
450 M, BHPE S 3. 99 %0, 45 4F % B FH M 4 504K I
132.,136.,127.45 F1 10 i, HPV53 BHME 139 4, B E
123 % B AE I B B 1 B Y R 42,43 .35 .12 Al
7, HPV56 FE 106 ], AV 2 0. 9406, & 4 % Bt
BH A 91 B0 Yk ol 2 36.,22.,35.11 1 2 ], HPV58 BH
235 i, BHPE R 2. 09 %6 , 45 4F % B BA P B B R R Ry 251,
90, 66, 19 F1 9 fil, HPV66 [ ¥ 69 i, BH ¥ %
0. 61 %0, & 4F % Bt I PE B 8RR Ry 18,1621, 11 A1 3
], o HPVS52 A i 3 & &, k& HPVI6 #l
HPV58,
3 HPVI6 HEHEFE E2.E6.E7T MIXKEZEAREER
L1 F5 o

AREBFFEH 5 6y HPV16 DNA FH P #EAS o 46
22 AR, HPVI16 E2 K 10 N7 S 58728,
Horp 8 ANl SCHEASFN 2 AN [A) SLRAR L Al AR5k
G2827A(Asp—Asn), C3158A (Thr— Lys) , T3383C
(Ile=>Thr) ,C3409T (Pro—Ser) ,G3448A (Glu—Lys)
1 C3786 ACAsp—>Gln) , ¥ W 8 HE M :3.1.2.4.1.1.2
3 Bk, A LR AE A A2925G (Gln— Gln) I
T3523C (Leu—> Lew), £t & 43 %l 2 4 BE A 2 k.
HPV16 E6 dLit 4t 5 55 L&A, 73 58 GI31A
(Gly— Arg), T178A (Asp > Glu), T178G (Asp —>
Glu) ,C278G (Pro— Ala) fl G350T (Val—Leu) , ¥ &
S 2.2.1.2 F1 3 Kk, HPVI16 E6 J¥41 A K Hi [

F1 AEEHEHPYEEES T
Table 1 The distribution of HPV by age
<30 % 30~40 ¥ 40~50 % 50~60 % >60 % 41t Total
HPV 3 5] %)
HPV 4 BRI M % FH 44 [{ER R FH 44 PR M % FH 44 PR M % FF 44 {EREES FH 44 PR

genotype 1511 %5 Rate Bi%L Rate %% Rate 151 % Rate 151 % Rate 11 %5 Rate

No. % No. % No. % No. % No. % No. %)
HPV16 75 2.96 96 2.53 96 2.65 48 4. 27 11 5.79 326 2.89
HPV18 26 1.02 34 0. 90 30 0. 83 18 1. 60 4 2.11 112 0.99
HPV31 12 0.47 15 0. 40 15 0.41 7 0.62 0 0. 00 49 0.43
HPV33 17 0.67 20 0.53 29 0. 80 3 0.27 4 2.11 73 0.65
HPV35 17 0.67 13 0. 34 18 0. 50 9 0. 80 2 1.05 59 0.52
HPV39 47 1.85 55 1.45 31 0. 86 13 1.16 4 2.11 150 1. 33
HPV43 15 0.59 5 0.13 8 0.22 6 0.53 0 0. 00 34 0. 30
HPV45 5 0. 20 10 0. 26 8 0.22 5 0.45 1 0.53 29 0. 26
HPV51 46 1.81 57 1.50 35 0. 97 15 1. 34 2 1.05 155 1. 38
HPV52 132 5.20 136 3.58 127 3.51 45 4.01 10 5.26 450 3.99
HPV53 42 1.65 43 1.13 35 0.97 12 1.07 7 3.68 139 1.23
HPV56 36 1.42 22 0.58 35 0.97 11 0.98 2 1.05 106 0.94
HPV58 51 2.01 90 2.37 66 1.82 19 1. 69 9 4.74 235 2.09
HPV66 18 0.71 16 0.42 21 0.58 11 0.98 3 1.58 69 0.61
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XA, HPV E7 it &4 4 MR, K 14
B SCORARRN 3 AN IR] S AE B SR AE N A647G (Asn
—>Ser) , [A] X & A G666A (Glu—>Glu) , T843C(Cys—
Cys) fll T846C(Ser—>Ser), HWH 2 ¥k HPV16 % i
FEAR KA A64TG RAE, KA LRI S5 AE M $e K
YR 1.3 F 3 8k, L1 JPAI T4 1 3 4 L5848 43 )
S} A503G(Asp—>Gly) s A620C (Asn—Thr) fl G736A
(Val—>Tle) . Bt 435 02,3 A1 1 ¥k, HPV16 L1 J¥
G A A ) SCSEAE
Wi

R HPV i 2 6 18 S0 A8 B 6 6 % 2
ST HPV R Y R BT — o b L R 2 T X
AL X 4 953 i AAA FN AR 2 Lo M SR VR A0 AR AR
R HPV BH PR R Y & 1 872 i, JE YL R 37. 8%,
HBE5E P& AT 3 A2 HPV AL )4k ¥k 3 HPV16
(6.3%) HPV58(4. 9%) Al HPV52(4. 1%) ;45 % J&
FEYT A HPV JRYL R 45 3 DU B Bl AF 4 186 4 17 3 1<
45 2 DL 1 D0 i A % 18T R A, HP'V 2[R R ) 4% 48
BN T —8, RS FWITE S b X
13 447 B2 i34 &G fa 8 HPV 3 304 ], &% e
R 24, 57% . HPV WA G R G |1 3 % 43 il )2
HPV52 (6. 51%), HPV16 (5. 87%) # HPV58
(4.47%) . RWHFFE 11 268 Bl B FH B FEAR H,2 243
B FEAKS H HPV 5 3 B YL R 19. 91%, Heor 5
i3 281 ¥k HPV Ji 3%, HPV WA YL Ry 3 22 51 Ky
HPV52 (3. 99%), HPV16 (2. 89%) # HPV58
(2.09%), Hrh 60 % LI 441 HPV WRIFT 3 1K
R AR (AR AR [ AR 4 2 A A A 2
1M 60 % LA 4% 37 A Hh 2R 5 FL A 4 22 S 5 KL i vl
SIZAF I HFEAR BRI AR,

HPV E2 7£ HPV £§ 2L e vp ke 4% 35 d 2AE T,
B N-R o Y 5z 2O 4 A Ja L R XM & A CoR i
) DNA 45 &4 i i £ ik & A it . E2 &l
DAZE R T 40 05 AN 40 A% 22 T I RE A A E A0 i R T
B S E6 fl E7 3L R 2T WA s 0 45 AL B
P HAEE 5+, NI X E6 f1 E7 w835, 24 HPV
E2 FF e e 152 7 4 i I FL R Ak e Ok U g vk A 1) 8 Y
E6 M E7 M ARW#FFEH 5 4 HPV16 DNA FHEAE
A HPV16 E2 3346 10 4N ge7s, Hob 8 4
HEBRARRN 2 AR L AE . 5 )y HPV16 DNA FHPEAE
K E2 kAR A 4y Kk HE C3409T (Pro—
Ser), HPV E6 Ml E7 f£ HPV ¥ £ g Yt 1 48 i 72
ok ¥ EEEMEM. A5 Bos HPV E6 G131A
(Gly—=Arg) 750 T E6 K N i 45 ¥ daf — B4 1 52
FALRENS RS p53 45 A, A B FE 1 41 AR TG PR 1%

TEHYBE f1. T G350T (Val—Leu) %€ 78 RE % {2 #F p53
i) bax & FIFE MR 360 E6-BP 45 & 77 . %5 HDIg 45
& HN, B IEREWS T M Notch 1 38 B& AR 7F iy J 98 5t
Ras /- G 05 AL A b R 5 0 /E FHE . T178A(Asp
—Glw M T178G(Asp—~>Glw) FE 434 T, & ok
INKEEE S HLA SF Z S HEME/EH. HPVI6 E7
HEA = REEM ARG KA A IR 548 i A647G(Asn
—Ser) & H H LAY 2 AE L E RESE N SR 1 32 S B DNA
MRl A BE T, HPV L1 B EAAME R 5 BIRER, 4
T 54-58 ku, B MK 58 A (R SE R RNRR Sk
AR HPV J5 82 4h 5 i 72 4~ L1 B 41, Touze
BB ST R 6 BRELE AR ML IX A HPV 16 UG %5 6k 5
PRUERR L XA 15 A7 & AR 248 . A i 58
(5% X #)
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