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Abstract

Cervical cancer is one of the commonest malignant tumors in obstetrics and gynecology. In the
development of cervical cancer, the infection of high risk human papillomavirus (HPV) is an im-
portant tumorigenic factor, common for HPV16 and HPV18. Research in recent years shows that
the occurrence and development of cervical cancer is related to the human chromosome telome-
rase gene amplification. In this paper, the correlation between telomerase gene amplification and
cervical HPV infection is reviewed.
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1. 5|8

R R LA R 2, EE Y HPV R T EEBUR R & . HPV & — 250U
AT W8 LR DNA R R fE v, 7EJLean iy iy Zh R I /E T, DNA B4 201 E4ii, S
Bopg F QO AT, WL (1],  FEDIRAI ) J5 A A5 F RIS 200 s s Pl 4 R K% S L il ) 5005 7
AR, Sk AL o

it oL P P TG 5 A PR P TE PR SG FE AT G TR IEH ANARZELZUrp,  TE 5 AR e Bl 43 5 VR 588 o o i 7
i, MHKEREIG A S M1 (mortalphage )i, dHAIF (32, HEIFERIOL: 1 S HEHEF ps3
B, Rb £ 925, ] {3 4 it 36 B LAk 1 42 2R 4 ot M1 30, P 5 35 1 V40 4338 N M2 ] (mortalphage?);
SHL g /D K 2 B T L I P A A AR ZE M o S T Y SR A T A [ K AR AR R R AR, Sk
RS A VR 2 R R AR ML 22 2 % o St b TG RIS 2 B 300 R A PR R S A, TR b o I ) s 3 98 1T LA
VRN e 300 B R AR G bn . HPV CLATE 120 2408, w57 5 30 _E i 9848 (cervical
intraepithelial neoplasia CIN): FI'E £HU A 5C o AT 5 TR R, 78 99.7% M) S 8 4 2 {7 /£ HPV-DNA,
HEZ 4 MEfald HPV (16. 18, 31, 45)% 4y, Hd 50%1) 5 3tk 5 HPV16 H44fH X HPV16 7E CIN3
HHRAPER N 68%, ERIRIE S B 8 93%. [2] [3116 F 4R AT E £ B T HPV16 B & H#i Nik /2
HPV16 HhfF 2 {23 T HAWKEAL HPV, 51 T 0 09 56 151 B8 ) 5 () ANARGE PR 2 AKX B 30 HPV IR G 1r)
TR 9] 5 i AL T (1) 2 0 B i A8 PR P A T R IR IEAT AR DG 98 . R 4n -

2. imR. IRRIES A nAIEE hTERC EH

iR A ED 2 R R R, SRR AE . BRI . A BV R umkigEir i b
2 ANEEREA RS S AR . SRR OCH B R B EUA R Sk A A IR B, YRR R
FeE T A EEAEM . wibi B s i K B ) R B 3R, e — PR R I I e S AL B g, e DL
o B RNA HBAR, A 3h AR i R I(TTAGGG) n 741,  LARRRGRL K B4R A7, T &
YL 77 A L AR AT L “OKAE” (4]0 L £ R iR v AR B IR AR IR 90%~100%, T IEH AAARZH )L
AR R E M, IR DU RN e A I T 2 P T o P M iR A e (R Ak i b 4 R AR — e K
MR T K AR TC PRI E 5], Aok i 0048 — A R ZA R E 7, A fiEg RNA (human telomerase RNA
component, hTERC), A ¥kl AH ¢ 8 1 1 (human telomerase associated proteinl, hTEP1), A i fi g i
855 i (human te2 lomerase reverse transcriptase, h\TERT). 7" hTERC Jysimbi B i) AR LE#), &1 % il i
Fi DNA R X . sphi B aE (145 A X% . hTERC RN T 3 5 Bk KB (3926, 8924, SET7) [6] [7], =&
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i R I SOE A I WL KRS, (RN AE A S i b B AL, 3 P 9 S5 U T A R B (8] A BT FTRWI[9],
i B A /N B R RNA S D], s B PE S 2K, UM 17 hTERC 256 DA £E SiAsr Bt 17 1R 42 o g b B4 1
S AR PP 1) A LM AL T RE TERC 78 i b A8 K IR 2 AN Tl BARHIME T, 5 Mk A2 A MR AR B D0AR G

3. RRES R i hiES hTERC EERMMENX R

S T G VF 2 IR R AR b 2 2 B, R R R R R TR Bk i S S o AR SRR S R
IR AR MR T R YT, 8 il R 4 P b i L 3 2 5 0 R 4 P B R T A DA L IR A, 5 ok
Wiy 22 55 AW AN, iR 20 M A R P i L I R 4 X 2% o 3BT R 1 AR LA AR 1 SR UK
SF0F S b R 1 S D REREAT P2 — FLdm R BRI 4 L ) i A (24 R 1) i o EL 4 L 2 1
SEBR), ANTTHG SR RSN G TERE 77, FTRES SRR . SRR A0S 3242 T hTERC JER, 5[]
PGB aE I AN MR T, S EUMR R A . K hTERC JE[R & 754 5 iF 78 5 3008 R 28 R R I i B ¥ T A
HEEM .

4. HPV Simulg & in b2 &

HATmt AR CE R, mfaf NALSREW R RS BIE KRN E E2RE. 5 80%d%Z—4&
A IR HPV &Gy, BT ANEE S BG %% )1, 28 HPV 2405k, Uil faify HPV LIt
ANREBUR: IR EHALF RS 5[10], X H P40 Py 845 PE R R A oo vl fe B A B BB R .
HPV BIFFE&R Gy 0% 7 B3 E R AR N APEAEE, S0 AN AEEUEIER DNA $3, X PRI
WA RSB L OB R AT RE SR BT, A S EUERIR A . BFRCAIESE, HR-HPV 7EE#HiR
PEIF A o LI BOIRASAAAE N 5 J AR i ft v, 70 SR LR g Py AR R A R VB R, DNA 52118 400,
IS4 HR-HPV #E /b, E2 Rikdhli. 24 B2 RIAPEKE|I— @ R, KRB0 L FEFER G AW
HR-HPV F3M#I1EH, FEFE B6/E7 kB[ 11] [12], E6/E7 M ik B0 T %4 ) HR-HPV )ik
R ATE EQ AR A TR E M. 7€ E6/ET WERLEIY, E7 sl gtk s EHl, SEUE EREEATR
S, g FANMREAR, 1 B6 REANTIMEIEA ps3 A SN T, ISR 13]. TRA R,
P53 o DR 0 1) 5 A P P 0 < Sk ot o s R B ot B (080 = AR W R P, AR B Y R A I
$E7R HPV B0 I R 05 B g A v b B2 R % DDA OC [ 14] 0 Snijder S50 5TIA N HPV 2% LT Uil g
FERKP B, SRR R K[ 15]. Aloysius S5 B3 H T RIFERISE 5, IF H B HPV (B1EH+2
W, 7E HPV (R G J5 10 58 — A4 B sl A 00 21 s 40 Bl )5 [ 16] . Hopman 45 #0383 B FH FISH J77%
Rl CINTI/II. 40 i e A2 P 5 3508 ) hTERC : KA1 HPV 384, KILAE HPV 54 1 XU A5 28
B, 80%AI L hTERC (K341, H7E hTERC JEF B INAIWF], HPV BAERY, $#&/8T7 HPV 45
hTERC JER 438 1P AT S — 8tk o 856 DAEWEIT,  AATIHE WU o bor 1 ik A1 K% s o 8 £ 005 1T e 2 HPV B
FENUE] A B, 4kK T HPV BRGL I B 30 b R A8 (1 R A AT i B o b g i R 3G 1) 2 B AR
7 HOX P R A S0 S T M B TR R 8 R A L ASCUS £ CINIII (3R, 2 B 29003 A2 11 5 1

H17].
5. EH HPV HBEIBIFE TS
NFFLSIRIFEA 120 SRA, BT RRTIREMTIRAR, I 12415 FATBIA% TR

FE SRR 2B, G AR A A AP oR HPV ASRDE A6 5 80 A A0 i B0 I AN, i BAF B R 22
5. Hwang [18]54R S T AR A E FUR AR HL(CINIT BB AR S AI A, CINIT i EEAS d AU 84, CINITII
RN LR A () AL, B HPV R ILIE B (R R AR i %), CINI H°4 HPV16, 18, 39, 35,
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51,

52, 56, 66, CINII Jy HPV35, 58, 16, 18, 33, 66, 51, 52, CINII #>4 HPV16, 31, 58, 33,

39, 51, 52, 18. Hh 50%M =3 5 HPV16 BYLA ¢, HPVI16 75 CINIIL H BH RN 68%, EHliz i &
HEE N 93% . 15 E Y AR AR M T HPV16 A6 N8 & HPV16 P F 2 128k 7 HAth 2k HPV,
S| T sk 4 J PR T R ()RS E M ? B6. BT mFRAA, WHRIEENEOE, SEUME KL,

LR LPiR, HPV EAMMABIARE, BURBARE, 5 hTERC ZER M A T KR, X

PRI A LR T E L, AR T DRI, S8 ML HPV BRI 1, 2 KR FE
S EEER, B0 HPV AR5, hTERC B 7% 5 B 80N BRI C R, %N EHEN
Wi 69T PURRBCH B HE

SE

[13]

[16]

[17]

Knudson, A.G. (1985) Hereditary Cancer, Oncogenes, and Antioncogenes. Cancer Research, 45, 1437-1443.

Chung, G.T.Y., Huang, D.P., Lo, K.W., ef al. (1992) Genetic Lesionin the Carc Inogenesis of Cervicalcancer. Anti-
caner Research, 12, 1485-1490.

Mitra, A.B., Murty, V.S., Li, R.G., et al. (1994) Chaganti, Allelotype Analysis of Cervical Carcinoma a. Cancer Re-
search, 54, 4481-4487.

Rhyn, M.S. (1995) Telomere, Telomerase and Immortality. Journal of the National Cancer Institute, 87, 884-894.
https://doi.org/10.1093/jnci/87.12.884

Hoijt, S.E. and Shag, J.W. (1999) Role of Telomerase in Cellular Proliferation and Cancer. Journal of Cellular Physi-
ology, 180, 10-18. https://doi.org/10.1002/(SICI)1097-4652(199907)180:1<10::AID-JCP2>3.0.CO;2-D

Tee, Y.T., Wang, P.H., Yang, S.F., et al. (2008) Lymph Node Metastases Not Human Telomerase Reverse Transcrip-
tase or p53 Proteins, a the Strongest Prognostic Factor for Survival in Early Stage Cervica Cancer. Journal of Obste-
trics and Gynaecology Research, 34, 1002-1009. https://doi.org/10.1111/].1447-0756.2008.00861.x

Kloth, J.N., Oosting, J., van Wezel, T., et al. (2007) Combine Array Comparative Genomic Hybridization and Single
Nucleotid Polymorphism Loss of Heterozygosity Analysis Reveals Complegenetic Alterations in Cervical Cancer.
BMC Genomic, 20, 53-54.

Chen, J.L. and Greyer, C.W. (2004) Telomerase RNA Structure and Function Implication for Dys-Keration Congenital.
Trends in Biochemical Sciences, 29, 183-190. https://doi.org/10.1016/.tibs.2004.02.003

Blasco, M.A. and Greid, E.R. (1997) Telomere Shortening and Tumor Formation by Mouse Cells Lacking Telomerase
RNA. Cell, 5, 25234.

o, vow. ANFLSRRNE . kil ek R 5 B AR SR AR B EIRIRIRE 4K, 2007, 3(10):
325-327.
Lee, D.K., Kim, B.C., Kim, LY., et al. (2002) The Human Papilloma Virus E7 Oncoprotein Inhibits Transforming

Growth Factor-Be-Tasignaling by Blocking Binding of the Smad Complex to Its Target Sequence. The Journal of Bio-
logical Chemistry, 2777, 38557-38564. https://doi.org/10.1074/jbc.M206786200

Favre Bonvin, A., Reynaud, C., Kretz Remy, C., et al. (2005) Human Papilloma Virus Type 18 E6 Protein Binds the
Cellular PDZ Protein TIP-2/GIPC, Which Is Involved in Transforming Growth Factor Beta Signaling and Triggers Its
Degradation by the Proteasome. Journal of Virology, 79, 4229-4237. https://doi.org/10.1128/JV1.79.7.4229-4237.2005

Mark, R.P., Trent, H., Roger, D.P., et al. (2006) Selection of Cervical Keratinocytes Containing Integrated HPV16
Associates with Episome Loss and an Endogenous Antiviral Response. PNAS, 103, 3822-3827.
https://doi.org/10.1073/pnas.0600078103

Snijder, P.J., Van, D.M., Walboomer, J.M., et al. (1998) Telomerase Activity Exclusively in Cervical Carcinomas and
Subset of Cervical Intraepithelial Neoplasia Grade III Lesions: Strong Association with Elevated Messenger RNA Le-
vels of Its Catalytic Subunit and High Risk Human Papillomavirus DNA. Cancer Research, 58, 3812-3818.

Aloysius, J., Klingelhutz, S.A., et al. (1996) Telomerase Activation by the E6 Gene Product of Human Papillomavirus
Type 16. Nature, 380, 791.

Hopman, A.H., Theelen, W., Hommelberg, P.P., et al. (2006) Genomic Integration of Oncogenic HPV and Gain of the
Human Telomerase Gene TERC at 3q26 are Strongly Associated Events in the Progression of Uterine Cervical Dys-
plasia to Invasive Cancer. The Journal of Pathology, 210, 412-419. https://doi.org/10.1002/path.2070

Heselmeyer-Haddad, K., Sommerfeld, K., White, N.M., et al. (2005) Genomic Amplification of the Human Telome-
rase Gene (TERC) in Pap Smears Predicts the Development of Cervical Cancer. American Journal of Pathology, 166,

DOI: 10.12677/acrpo.2018.74008 54 I iR R 5 5


https://doi.org/10.12677/acrpo.2018.74008
https://doi.org/10.1093/jnci/87.12.884
https://doi.org/10.1002/(SICI)1097-4652(199907)180:1%3C10::AID-JCP2%3E3.0.CO;2-D
https://doi.org/10.1111/j.1447-0756.2008.00861.x
https://doi.org/10.1016/j.tibs.2004.02.003
https://doi.org/10.1074/jbc.M206786200
https://doi.org/10.1128/JVI.79.7.4229-4237.2005
https://doi.org/10.1073/pnas.0600078103
https://doi.org/10.1002/path.2070

Wiy, TH

1229-1238. https://doi.org/10.1016/S0002-9440(10)62341-3

[18] Hwang, T.S., Jeong, J.K., Park, M., ef al. (2003) Detection and Typing of HPV Genotypes in Various Cervical Lesions
by HPV Oligonucleotide Microarray. Gynecologic Oncology, 90, 51. https://doi.org/10.1016/S0090-8258(03)00201-4

Hans X
KRR R KBRS

1. FTHF%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
THFRAEESE: [ISSN], FAHIT) ISSN: 2169-8821, BIAT £ if]
2. FTHFEIME T http://cnki.net/
Ao« EBRSCERA R HEN, A SCERRRE, BIRE

ehmiE S http:/www.hanspub.org/Submission.aspx
HAFIMEAE: acrpo@hanspub.org

DOI: 10.12677/acrpo.2018.74008 55 ST 9 ot A5 AT


https://doi.org/10.12677/acrpo.2018.74008
https://doi.org/10.1016/S0002-9440(10)62341-3
https://doi.org/10.1016/S0090-8258(03)00201-4
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:acrpo@hanspub.org

	Research on Expression of Telomerase hTERC Gene and Infection of High Risk HPV in Cervix
	Abstract
	Keywords
	宫颈端粒酶hTERC基因的表达和宫颈高危型HPV感染的型别的相关研究
	摘  要
	关键词
	1. 引言
	2. 端粒、端粒酶及端粒酶hTERC基因
	3. 端粒酶及端粒酶hTERC基因和肿瘤的关系
	4. HPV与端粒酶及端粒酶基因
	5. 宫颈HPV的型别和宫颈癌
	参考文献

