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5 5 KB IER AR AL A HPV16 R HELARIE ., FiE NE
B IS 40 1] HPV 16 JEe B 1% E5 30 58 7% 20 M A A< Fn 40 4]
B SR A SRBUREAS A9 2 DNA T 40 B 5 30l v
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YA AR R

B 5 ( cervical cancer, CC) F& 4020 4 i Jg AE
TORSEDU R E , ERGED T E g E R A
6 KB U R R 5 P R AR 5, 1% M XN FL Sk 98
A TF ( Human Papillomavirus, HPV ) PH 1 & Ry
14.02% , H:. ¥ £ 4 HPV52, HPV53, HPV16 Fl
HPV1S,

WEgE ) 0 Y HPV16 ELAT 35 3 A 2o v A
gt HPVI6 0 AR BiGR.CIERMD
R 4 PR SERE RN b R B R AR X otk
JE&YL HPV16 LIARRYR Bk 1, HPV16 E4 3
P EA BB, At HPV Rk i due iy AR 1 o, L
R F ZOR U T E4 JF B 32 HE (open reading
frame, ORF) , H E4 ORF 1 & 7F E2 ORF ;7'
E4 2K (5 AT 3% 58 % 1 A H R 3R T 0 HE
H BT HPV ARGE R [ AR 2 A 40 S 40 i
Rl R R OGP 12 AR I T R AR A
YA F T8 B, A 2R 40 I 300K s 7 3 R 41 A 3
fEEFEEE ) FramgE B /R AR X HPVI6 B4 Al
12 [ B 28 S5 R 0 A R A 1 AT 28 IR I, B 5T
HPV16 E4 112 JEHAE S A BT &8 HPV16 3
ARSI E BRI R MR B ER

1 HHSTE

1.1 #HERERE TEFEMAGHER WA IX A
B & Bt R VT 7 R 2 B = B R B T 80 il iR
f) HPV 16 JE%% B A4 27 250 20 i kR A (5 7% 40 it 40
1], L2 L 40 1)) s FEASUCAR AR T T A R A 1Y
IR, T HRE AR 0 A M B 300 i s o e 4

GAP1 group significantly decreased (all P <0.01). circ-RACGAP1 could target and inhibit the expression of miR-
4324 (P <0.01). Compared with the control group, the expression level of RACGAPI protein in T24 cells in the
sh-circ-RACGAP1 group decreased (P <0.01), and the expression levels of PI3K/AKT signaling pathway proteins

phosphatidylinositol-3-kinase (p-PI3K) , phosphorylated protein kinase B ( p-AKT) , nuclear factor kappa B ( NF-

kB) decreased (all P <0.01). Conclusion

circ-RACGAP1 is highly expressed in bladder cancer tissues and cell

lines, knocking down circ-RACGAP1 can inhibit the malignant biological behavior of T24 cells, and circ-RAC-
GAP1 plays a role by inhibiting the expression of miR-4324 and activating the PI3K/AKT signaling pathway.
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FEARTER T - 80 CARIRVKAA .

1.2 H#ZHI DNA 205 PCR ##  DNA #£HGK
F& (Ao RARAE LA BR 23 7)) $EHL DNA, DNA fif
FETE -20 CHIVKAR . TRA M (40 pl) B4 2 x
Taq PCR SuperMix 20 wl, 51445 1 wl J 2 pl FEAS
DNA, WA ¥ i 4§ 94 °C, FF4E 5 min; 34
B x (94 °C 30 s, 52 °C 30 5,72 °C 1 min) ;72 °C
5 min, fFCT -20 CUKHA . SIYMMER, WE 1,

#1 3MER

EL/ES SIYIFFI(5'3")

P1 F:GAAGCATCAGTAACTGTGGTAGAGG
R:TGTAACAATTGCACTTTTATGTTTT

P2 F.CATACACATGCACGCTTTTT
R:TGTTGGAGGCTGCAATACAGA

P3 F.:GTACCTTCCATTCCCCCAGA
R:GCACCTATAGATTTTCCACTACGA

P4 F.AATATAGCTCCAGATCCTGACTTTT
R:TGCGTGCAACATATTCATCC

1.3 MFE R EEAE ST T 40 515 V% 40

JH DNA A it 2447 256 DR 0 e A T, PR o 4 1l R
(AU A ARA BR S 7)) FAZ IR AT 1 (L5 A4
YR AR A A 4ifk PCR =49, ] Big-Dye
Terminator v3. 1 Cycle Sequencing Kit ( 3€ [ ABI 23
a]) PS4 )5, DNA 43 B4 ( ABI3130XL)
Fan LT, 40 BIAH LA DNA FEASE i Tlu-
mina Hiseq “F-53, LA 2 x 150 bp AU F #5520 7047 55
Y, JRAS FastQ ¥

1.4 HPV16 TREKH LD SHRAZLITIREZS
4 ( Polyphred A4 ) , 5 WP 5 75005 B3 4% ( GenBank .
NC_001526. 4) i 7 51 be Xt [A] i 5 HoAl HPV16 A%
SR BE R EE R BN Bk A1-A3 . A1 ( HQ644283. 1,
HQ644268. 1, HQ644280.1, HQ644282.1 ), A2.
(AF536179.1), A3; ( HQ644236. 1) ; iV ¥ ¥k A4
[ HQ644235. 1 ( A4), H()644248. 1, AF534061. 1,
HQ644251.1 ]; 9F W # AF. B ( HQ644238.1,
H()644240. 1, HQ644290. 1, HQ644298.1 ); C
( AF472509.1, HQ644239.1, HQ644249.1, HQ
644237. 1) ; 6 26 NA. D1 ( HQ644257. 1) ; V. & %I
AA . D2 (HQ644263. 1, HQ644277.1, HQ644279. 1,
HQ644281. 1 ); D3 ( HQ644247.1, HQ644255.1,
H()644253. 1,AF 402678. 1), MEGAIl & R % &
B,

1.5 GEitZERE  HHEHCHPVI6 E4 12 JER AR
SN A5 7R AR, SPSS 26. 0 BRAE A M 4t 1145

i X K I g it Jr ik, /o HPVI16 E4 12 FRA%
TR S 5E I, P<0.05 hESHS
I3

2 R

2.1 HPV16 E4 12 EFMT RS HPVI6 k4
L2 PR A S 2t . 80 1] DNA Hf A K (K I > 2%
ROHZEMEN AL 3,

%2 HPV16 E4 EETR5FEBRNINET
ARSI ARG EHR

AA  As

Z

AR S i

(n=72) (%) ARk
G2504 A G G G 1 1.39 KI12K
T2520C T C T 28 38.89 L1SL
A2541C A A A 1 1.39 T25pP
C2546T T T T 70 97.22 T26T
C2546A T T T 1 1.39 T26T
G2585A A A A 25 34.72 P39P
G2621C G G G 1 1.39 Q51H
A2636C A A A 3 4.17 E56D
T2660C T C T 28 38.89 C64C
T2672G T T T 5 6.94 T68T
T2703G T T T 1 1.39 L79V

AA W SERR ; As P RR ; AL AR R

£ 80 ] HPV16 PH AL A, 72 il AE A A7 HE
HPV16 E4 JERAR S 10 M S A ER T IRE 5,68
6 4 il SCAR SF0 7 ) AR S R A SCAR R 530
. A2541C (1/72,1.39% ) .G2621C (1/72,1.39% ) .
A2636C (3/72,4.17% ) Fl T2703G (1/72,1.39% ) ,
G 53 ) R - 5 AR AR 45 I 2R (' T25P) |
BRABEN A R (Q51H) A &R E 4K
LR (ES6D) Se @R A AR (L19V) o
VLR X728 F ok nt2520 (T-C) (28/72, 38.89% ) .
ni2546 ( C-T/A) (70/72,97.22% ;1/72,1.39% ) .
nt2585( G-A) (25/72,34.72% ) .nt2660 ( T-C) (28/
72,38.89% ) .

1E 80 ] HPV16 FHYEFEAS Y, 74 Bl FEAAETE
HPV16 12 425 40 M S AATE IR AR 55, 604 23
FhAE AR S F 18 Fl ] AR F, WER 3 T UK,
HPV16 12 ' WA S A2 S5 1T FR A8 S 050
T4177C ,A4362C A4362T Fll A4654C , HZ Rz x4k,
by 2 F R L AR A il E R (S269P) | At E R 55 AR AL
PR (L330F) TS 58 RG24 5 2 R (1428L)
17 B[R] SCAE S v A% S5 050 2R A e B AL 8K - ntd074
(G-A) (73/74,98.65% ) Fl n4602 ( A-G) (15/74,
20.27% ) ,GA0T4A il fE7E TR S AEA
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*3 HPVI6 L2 ERTRIISEBKT

et TREEAR  BER AR
78 S, AA  As

(n=74) (%) 4k
A3396C A A A 1 1.35 K8N
C3457A C C C 1 1.35 pP29T
T3534C T T T 2 2.70 F54F
C3592T C C C 1 1.35 P74S
A3594C A A A 1 1.35 pP74P
T3633C T T T 1 1.35 A8TA
G3699T G G G 9 12.16 V109V
A3715G A A A 2 2.70 115V
A3732T A A A 6 8. 11 P120P
C3861T T T T 4 5.41 F163F
G3879A G G G 1 1.35 L169L
T3912C T T T 1 1.35 H180H
A3957G A A A 1 1.35 E195E
C3984T C C C 1 1.35 S204S
C4032T C C C 1 1.35 R220R
G4074A A A A 73 98. 65 Q234Q
G4099A G G G 1 1.35 V2431
G4144A G G G 1 1.35 E258K
T4177G C C C 2 2.70 S269A
T4177C C C C 33 44.59 S269P
C4178A C C C 1 1.35 S269Y
A4180G A A A 1 1.35 S270G
G4181A G A G 4 5.41 S270N
G4186A G G G 4 5.41 D272N
A4192C A A A 1 1.35 S274R
C4205A C C C 1 1.35 A278D
T4275A T T T 1 1.35 13011
A4288C A A A 4 5.41 1306
A4362C A C A 33 44.59 L330F
A4362T A C A 27 36.49 L330F
A4362G A C A 5 6.76 1L.330L
G4390A G G G 1 1.35 E340K
A4414G A A A 1 1.35 T348A
A4437G A A A 1 1.35 A355A
T4441 A T T T 1 1.35 S357T
A4464G A A A 1 1.35 G364G
T4494C T T T 1 1.35 13741
C4505T T T C 6 8.11 S378F
A4518T A A A 1 1.35 V382V
A4602G A A A 15 20.27 1410L
C4623T T C C 1 1.35 P417pP
A4628C A A A 1 1.35 N419T
A4654C A C A 23 31.08 14281

AA W SERR ; As: W IIRR ; Af: ARINRR

2.2 HPV16 E4 1 L2 BREBRFIIRGHMAK il
H N-J %, Bootstrap method ( 1000 replication ) #/1
Kimura 2-parameter model i HPV16 E4 12 H:H
AR, R 2R KF 50% M) Bootstrap fH , Ho
Bootstrap 8 > 70% 7~ v SE AR 4F , REK B IL
K1, st HPV16 B4 12 By R GEUELR AT LUK B4
76 NFEA N RPN AR 4 ADFEA N INARAR, BA

e BRAR PS4 | 56 Y A2 4 R 56 AR 44 T P AR 1R
X18 ,X20.791 1 CN-148 H1 {28 FHBE G4181A AF
A,

2.3 fRHIASITERAS HPVI6 E4. 12 HERET
=

2.3.1 B ArRad HPVI6 B4 A B ek
WEF i34 R, sl P e d CE Sumd) 5
R (AR EHUREA) b E4 FLH R HIT R, &
PIXTHRZHAT 1 Fhis U8 S5 R BI2HA 3 il AR 5
BT AR R X e AR AR X FR2H 5 161 20 2
A W25 (P >0.05)

A
B 80

60 |
=
40+
2
®
&

20}

0

1 2 3 4 5

E 1 HPVI6 i F4 0 L2 ER#E ST RBERSEIT

A HPVI6 WiEE B4 Fil 12 FERBEIL A #T, 40 R 4 1 0 R 2
AT B HPVI6 i #E B4 A1 12 ZEPR AL dE bk e it 51 /i
MR;2 PR ;3 AR DR ;4 . L6 ;5. B Hk

2.3.2 Jawlab iRk E A HPVI6 12 6
¥ ik s WoRXT IR R 4l 12 FE Y
B SRSy, X RBZHAA 17 Fhas AR S R BIAA
14 Pl AR S AR AR S T4177C(P =0.012)
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R4 FBIASIIEAS HPVI6 K4 HERT R

XFHEZH (n =40)

ARSI,

L (n =40) Pl EEWmA

X 1H

AR S REAEL AR (% ) AR SEREARKL ARSI (% )
A2541C 0 0 1 2.5 1.013  0.314 T25P
G2621C 1 2.5 0 0 1.013  0.314 Q51H
A2636C 0 3 7.5 3.117  0.077 ES6D
T2703G 0 0 1 2.5 1.013  0.314 L79V
HPV16 E4 2% 751 .NC_001526.4
x5 HHAASWRAS HPVI6 L2 EEAMERETL
AR S = 55 151 4 =

I fEJ.#ZK;‘;Wﬂ i (%) ERER e b (@) X PR
A3396C 1 2.5 0 0 1.013  0.314 K8N
C3457A 0 1 2.5 1.013  0.314 P29T
€3592T 0 1 2.5 1.013  0.314 P74S
A3715G 0 2 5.0 2.051 0.152 1115V
G4099A 1 2.5 0 0 1.013  0.314 V2431
G4144A 1 2.5 0 0 1.013  0.314 E258K
T4177G 2 5.0 0 0 2.051 0.152 S269A
T4177C* 11 27.5 22 55.0 6.241  0.012 S269P*
C4178A 1 2.5 0 0 1.013  0.314 S269Y
A4180G 1 2.5 0 1.013  0.314 S270G
G4181A 1 2.5 3 7.5 1.053  0.305 S270N
G4186A 3 7.5 1 2.5 1.053  0.305 D272N
A4192C 1 2.5 0 0 1.013  0.314 S274R
C4205A 0 0 1 2.5 1.013  0.314 A278D
A4288C* 0 0 4 10.0 4.211  0.04 1306L*
A4362C 18 45.0 15 37.5 0.464  0.496 1330F
A4362T 12 30.0 15 37.5 0.503  0.478 1330F
G4390A 1 2.5 0 0 1.013  0.314 E340K
A4414G 0 0 1 2.5 1.013  0.314 T348A
T4441A 1 2.5 0 1.013  0.314 S357T
A4464G 1 2.5 0 1.013  0.314 G364G
C4505T 4 10.0 2 5.0 0.721  0.396 S378F
A4628C 0 0 1 2.5 1.013  0.314 N419T
A4654C* 7 17.5 16 40.0 4.943  0.026 14281

HPV16 12 &% ¥4

=

:NC_001526.4 ;" . 45 0 3 25 AL

A4288C (P =0.04) Fll A4654C (P =0.026) 7555 i 21
AR SRR i T IR, HE R A S FE (P
<0.05) , Z F PR Ak 531 Ry 22 8 R e 7% Sy I R
(S269P) | SFae R Ml A8 hy 5% 2R (1306 L) Al 5 24
PRI Jy s s TR (14281) o 225 A Geit o 8 U A
SAR S IR AE R WA 2

3 it

HPV 3 [N 48 53 i 58 K 2 R EETES% 5 E6 Al
E7 2 L1 E6 M ET BAS A s S n) A S
KIEFEA S0, HPV16 E4 FE PR AR 5 AR 2k 22 52
I FERL TR A M ] A L4, 12 ik R 7R S5 R 2k 2
EUR TS N AL A B 20 A G e AR O R Y ek

,ﬁ[sfm

o

ik HPV16 E4 12 B R G o, A 76
ANREA R W AR S bk 4 AREA R 7 AR bk, 31X
SEAWGE" B A TR AR X EERATHR R
WRPHE , 20 BRI BR A1 LA, R 11T 4 (51 7 9 A2
SRR 12 FERAS RS G4181A 56, X — K I
AR AR SCHRRIE . 7F HPV16 E4 L ULAY4E X
AR S R AE R IFAN S, H HPV16 E4 FER T
E2 LR AL B 12 XS B2 25 R A0 Ak
ZERIRCT ) B4 FEDR AR WL TR AR S C2546T
(97.22% ) Fl G2585A (34.72% ) 1F HPV16 E2 %:[H
(R RN SO S FLAE T B2 36 PR Bt X ) 4
FHEE2HE A AR A FHE6 ET#



- 1888 -

M BEMKFFE® Acta Universitatis Medicinalis Anhui 2023 Nov;58(11)

E2 HPVI6 L2 EFEENTRAEFREEERUANNFER
A: 4177 P EEE B, 4 177 A2 S A, C. 4 288 SR AL D, 4 288 i SAEF B, 4 654 {57 SR F .4 654 7 55708 S0, B 46 457 31 45

[0 22 5 PR S A58

AR, R 2 BN E) B4 B AR R G2504A
T2520C ,C2546T . G2585A . T2660C Fl T2703G 5
A KT B4 BTG 25 B — 5, migs LR
A2541C . G2621C ,A2636C Fil] X AE 5 T2672G 14
D SCHRHGE

FE HPV16 1.2 [N g U iR 4 AR A7 55533
9 TA177C A4362C/T Fl A4654C , & Rz 28 1k 43
514 S249P L330F i1 14281, H |7 X 75 5 G4074A
WAFTE THEAH, WF5E R0 12 BEP i L 57
T4177C . A4288C FIl A4654C 1% 19l 4 v 1 T % I
H,2Z2FA5TFE (P <0.05), 12 & HFEXHR
BEHE R 2 A A0 R A% A R AR, PT AR W% AR 7
Al 2 e E s 2 25 DR 40 P B e NS 6 X AT s TR
AWFFESTUEM . H1 T HPV16 E4 Fl 12 75955 %
YuFIALHE 7 T A T, B4 35 PR 10 g 725 4 () 432 5% i
E2 SLH AR Ak, i 280 B6 FN E7 Rk ek s, A
U, AT DLGE O B4 JE PR Y A% S5 T) 2 T A 2 19 22 1l
MAERERE J1, BLAh, 38 0] DL &5 & 4 i 52 56 BF 5%
HPV16 12 J:[H T4177C  A4288C H1 A4654C (175 5
XoF s 7 2 D) 2 A2 A A4 5 5 300 4 i 5 TR 4 1R AR
Mo

g5 LR iR AE R FR X R BT #E AR
SRR B, D> KR N BE; HPVIE 12 FE A
T4177C ,A4288C  A4654C TE B B9 v 4728 S 47 5% 25
TAEE B, H GA181A 5 PHkRAR X
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Genetic variation analysis of Human Papillomavirus 16 E4
and L2 in women with cervical infection in Xinjiang

Uygur Autonomous Region
Cheng Haozheng', Tuo Jing', Dong Yangliu', Wang Le', Zhe Xiangyi’,
Li Hongtao>, Li Dongmei', Pan Zemin'
(' Dept of Biochemistry and Molecular Biology ,Shihezi University School of Medicine ,Key Laboratory
of Xinjiang Endemic and Ethnic Diseases ,Shihezi 832002 ; *Dept of Anatomy and Histology
and Embryology ,Shihezi University School of Medicine ,Shihezi 832002 )

Abstract Objective
Human Papillomavirus 16 (HPV16) , and to analyze the evolutionary characteristics of HPV16 virus. Methods 40

To explore the nucleotide variation and protein amino acid changes of E4 and L2 genes of

HPV16 infection-positive cervical exfoliated cells samples and tissue cell samples were collected from hospital , viral
DNA was extracted, Sanger sequencing perform in cervical exfoliated cells DNA and high-throughput sequencing
technology sequenced in cervical tissues DNA for E4 and L2 genes of HPV16, HPV16 E4 and L2 gene phylogenetic
There were 72

HPV16 E4 variant samples with nucleotide variants (4 missense mutations and 7 synonymous mutations) at 10

evolution trees were constructed, and variation of HPV16 E4 and 12 genes were analyzed. Results

sites, HPV16 1.2 gene variants in 74 samples, and nucleotide variants (23 missense mutations and 18 synonymous
mutations) at 40 sites. The variation frequency of T4177C, A4288C and A4654C in cervical cancer was signifi-
cantly higher than that in non-cervical cancer, and the difference was statistically significant (P <0.05). Conclu-
sion (D The main HPV16 virus strains in Xinjiang are European strains, and a few are Asian strains. @) The mu-
tation frequency of T4177C, A4288C and A4654C in HPV16 12 gene is higher than that in non-cervical cancer,
and G4181A is related to the Asian strain.

Key words Human Papillomavirus 16 ; gene variation; cervical cancer; E4 and L2 genes; single nucleotide poly-

morphisms



