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(cervical intraepithelial neoplasia, CIN)FIE SR AL R bR ASDNA AR, PCRY™IEHPV-16 URR
B, PCRP=MIZM F XS, kAR LM URRT AL (R K i B pGL3-Basic ik, W H i GVerodifil, 48 hjtaill
TR TE, T URRFAZAR G B PGtk &R RAK AWM (polymerase chain reaction, PCR)
15 7 55/NHPV-16 URR DNAJY B, T K5 90 40 M R IR A4 F8AB AL 5, Hirint 7192 (G—T) + nt7433 (-—T) .
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Pl AR 39MT H RAFFAE T A FRE S AR AWM B WURMELREE, ik 9N URRFE AR/ A e &
pGL3-Basic ¥ = MR BRI A H 4 YeVerodliffl. TOUREEME IR, R URRFRALIRM & BT 2 R
K, SRVET B S0 1 URRTR AL AR JA 5 3% 14 5235 15 TR UE T-CIN[F URRRAZ A4 (P<0. 01) , #4340 URR AL
M8 )i M R 2 TS iHa M Caski 4L UE (1 URR S W 7 5 I Bl Fis M. 4538 Wrssh X 20 55 (IHPV-16
URRRZEZ AL SR8, Hoh B4 5838 R T URRWN B IS 21 T 1, S EHPY- 1608 v M 3G B

[k ] AFLLEm#I68; Ry =48; J3sh+

DOI: 10.19401/j.cnki.1007-3639.2017.02.005
FESHES: R737.33 XEMFERS: A XEHS: 1007-3639(2017)02-0109-06

The effect of mutations in the upstream regulatory region of HPV-16 on the activity of virus early
promoter SONG Dan', SHI Qian', HOU Xianggian', MAYINEUR -Niyazi’, MA Zhenghai' (1. College of
Life Science and Technology, Xinjiang University, Urumgqi 830046, Xinjiang Uyghur Autonomous Region,
China; 2. Gynecology and obstetrics Xinjiang Uyghur Autonomous Region People’s Hospital, Urumqi
830001, Xinjiang Uygur Autonomous Region, China)
Correspondence to: MA Zhenghai E-mail: mzhxju@126.com

[Abstract] Background and purpose: The incidence of cervical cancer is rather high in Xinjiang, which is
closely associated with the infection of human papilloma virus type 16 (HPV-16). The purpose of this study was to
analyze the variants and function of HPV-16 upstream regulatory region (URR) in the tissues of cervical cancer biopsies
from Xinjiang. Methods: The DNAs were extracted from the tissues of cervical epithelial atypical hyperplasia (CIN)
and cervical cancer biopsies. HPV-16 URR segments were amplified by PCR. Based on the sequence analysis of the
URR, the representative URR variants were selected and cloned into pGL3-Basic. The recombinant plasmids were
transfected into Vero cell lines respetively. Luciferase activity of transfected cells was detected 48 h after transfection.
Results: Fifty-five HPV-16 URR DNA fragments were obtained through PCR, and 44 mutations were found from the
URR fragments. 4 of these mutations, including nt7192(G—T) , nt7433(- —T), nt7435 (C—G) and nt7863 (A—-)
occurred in all sequences. The mutation at nt7520 (G—A) occurred in 54 URR sequences, and the 39 other mutations

were present in different samples. Based on the location and frequency of the mutations in the URR fragments, 9 URR
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variants were selected and cloned into pGL3-Basic. Then the luciferase activity of the cells transfected with pGL3-

URR plasmids was detected respectively. Promoter activity of URR mutants from cervical cancer are significantly

higher than that of URR mutants from CIN (P<0.01). Promoter activity of URR fragments from some cervical cancer

was significantly higher than that of the URR fragments from SiHa and Caski cells. Conclusion: Multiple mutations

occurred in HPV-16 URR of cervical cancer patients from Xinjiang. The promoter activity and carcinogenicity of some

URR mutants have been enhanced.
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pGL3-URR-CC4. pGL3-URR-CC5HIpGL3-
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Tab.1 Variation of HPV-16 URR from cervical cancer and

cervical intraepithelial neoplasia

Mutation frequency

Position Ref. Mutant

CIN cC Total
7116 T C 0/13 1/42 1/55
7122 T C 0/13 1/42 1/55
7128 T C 0/13 1/42 1/55
7139 A G 0/13 1/42 1/55
7167 A G 0/13 1/42 1/55
7173 A C 0/13 1/42 1/55
7174 A C 0/13 2/42 2/55
7176 T C 0/13 1/42 1/55
7192 C T 13/13 42/42 55/55
7200 T C 0/13 1/42 1/55
7203 T C 0/13 3/42 3/55
7247 T C 0/13 1/42 1/55
7269 C T 0/13 1/42 1/55
7286 A C 0/13 1/42 1/55
7288 A C 0/13 1/42 1/55
7295 T C 0/13 1/42 1/55
7332 - G 0/13 2/42 2/55
7337 A G 0/13 1/42 1/55
7418 A G 0/13 1/42 1/55
7428 G A 0/13 1/42 1/55
7433 - C 13/13 42/42 55/55
7435 C G 13/13 42/42 55/55
7449 T C 2/13 13/42 15/55
7493 T G 0/13 1/42 1/55
7520 G A 12/13 42/42 54/55
7560 A G 0/13 1/42 1/55
7661 A G 0/13 1/42 1/55
7713 T G 2/13 14/42 16/55
7729 A C 1/13 3/42 4/55
7780 T C 0/13 1/42 1/55
7791 C G 0/13 1/42 1/55
7792 A G 0/13 1/42 1/55
7820-7868 48 bp - 0/13 1/42 1/55
7826 T C 1/13 4/42 5/55
7841 G A/T 0/13 4/42 4/55
7843 A C 0/13 1/42 1/55
7855 G A 0/13 1/42 1/55
7863 A - 13/13 42/42 55/55
7867 G A 0/13 1/42 1/55
7868 G A 0/13 1/42 1/55
7874 C G 0/13 1/42 1/55
14 C T 0/13 1/42 1/55
24 C T 1/13 6/42 7/55
94 G A 0/13 1/42 1/55

-: This site had no base or missing pieces; Ref: URR standard
steain (GI: 333031); Mutant: Mutation in the base; CIN: Cervical
intraepithelial neoplasia; CC: Cervical cancer
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Tab. 2 The variation of the typical URR mutants

Position Ref CIN [ CIN I CINI CCl1 CcC2 CC3 CC4 CC5 CC6
7167 A G

7173 A C

7192 T T T T T T T T T T
7332 T G

7337 - G

7418 A G

7428 A A

7433 G C C C C C C C C C
7435 - G G G G G G G G G
7449 C C

7520 T A A A A A A A A
7729 A C C C C
7820-7868 48 bp

7826 T C

7841 G A A A

7855 G A
7863 A - - - -
7874 C G

24 C T T

-: This site had no base or missing pieces; Ref: URR standard steain (GI: 333031); CIN [ : Cervical intraepithelial neoplasia I ; CIN I : Cervical
intraepithelial neoplasia II'; CIN Il : Cervical intraepithelial neoplasia Ill; CC1-6: Cervical cancer 1-6

5000 bp
1,000 bp

B 1 FARKPGLI-URRKIEEH] 54T
Fig. 1 Restriction endonuclease analysis of recombinant plasmid
pGL3-URR

M: 5 kb DNA marker; 1-9: pGL3-URR-(CIN T, CINTI, CINII,
CC1, CC2, CC3, CC4, CCS5 and CC6) plasmids digested by
Kpn T and Hind [I[ respectively
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St R VR TR S 09 URRZE S K 5 8 73 M
W TR T CINK URRER AR K (P<0.01)
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FIEER W12 URRIA 3 FI51E2.754%, B
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IR s F IS PR & W12 URRJG 311G 1E12.62
%, HfrCC2 URRJE BTG M2 W12 URRIA B
FIEHER26fs, ZRA5H2#E L (P<0.01), &
Xt BB 4R ffISiHaFll Caski URRJE 31 1 14 1. 261
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Relative luciferase activity

* oot ol

1
) N o O 5 o s A
PO SSEP P FE S
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Fig. 2 The promoters activity of HPV-16 URR fragments from
CIN and CC

Blank: Blank control; #W12: Control; CIN [ : Cervical intraepithelial
neoplasia I ; CIN II: Cervical intraepithelial neoplasia II; CIN 1II:
Cervical intraepithelial neoplasia [ll; CC1-6: Cervical cancerl-6;
SiHa and Caski: Positive control
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CC1. CC3HICCSHE i bR i A7 75 19 54
JSRIRAZAN, BAEAENT841(G—AYRE S A5 7R
DongZs "2 435l , HPV-16 URRIFHI YY1/
ZEAA I (nt7840-nt7848) FISP1 45 437 15, (nt 7842~
nt7847) S, SPISYY e ghas &izfib, A
WFFEHCC1 . CC3MICCSKE S URRSE 811 M85
W12 URRJF B iGEvEdem 77, 120185, e
Ent7841(G—A)RAEA K, AR ZEAS Al figek
BTYYL, SPIFE SR TFIEs A0, NI fEfs
URRJA B Fis e . AFsEHRaE, 1 F3-URR
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