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Tae-8ung Lee, M.ID., Seong-Il Suh, M.D**, Won-Ki Baek, M.D?*, Jong-Wook Park, M.D.*
Soon-Do Cha, M.D.', Byung Kil Choi, M.D. and Min-Ho Suh, M.D.*

Departments of Obstetrics and Gynecology', Microbiology®, Immunology’
and Institute for Medical Science®, School of Medicine,
Keimyung University, Taegu, Korea

The Immortalization of normal eukaryotic cells is often associated with the reactivation
of the ribonucleoprotein enzyme telomerase, which adds TTAGGG repeats on to the
teiomeres of chromosomes and is thought to be present in germ cells but not in normal
somatic cells. Recently telomerase activity has been found in most immortalized human
cetl lines and various cancer tissues, but has not been found in most of normal somatic
tissues. In present study, we show that telomerase activation can also occur in human cer-
vical carcinomas. Extracts from 25 human cervical carcinomas and 10 normal cervical tis-
sues were tested for telomerase activity using a recently developed polymerase chain reac-
tion-based telomeric repeat amplification assay. Twenty(80%) of cervical carcinoma tissues
were positive for telomerase acivity and 3(30%) of normal cervical tissues were also posi-
tive. There were no correlation between the level of telomerase activitty and degree of
malignancy. This result suggests that telomerase activity seems to be uniquely relate to
cervical carcinomas and telomerase appears to be repressed in normal tissues but may be

reactivated in cervical carcinoms. Thus telomerase activity will be a useful marker for the
cervical carcinomas,
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Kim%5'2 uhyda) Fabed AAstder. A235s
=2 100~200 mg2 phosphate-buffered saline
(PBS, 10mM HEPES-KOH, pH75 15mM
MgCl, 10mM KCl, 1 mM DTT)eZ 1~235 A
HFE o 500 ul9) lysis buffer(10 mM Tris-Cl, pH
7.5, | mM MgCl, | mM EGTA, 0.l mM PMSF,
5mM 2-mercaptoethanol, 0.5% CHAPS, 10%
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3) Telomerase repeat amplification pro-
tocol(TRAP)

=nA 0lugdd Cx primer(5'CCCTTACCCTT
ACCCTTACCCTAAY' )E 0.2ml tubesl W&
% Speed-Vac(Savant Co)g o]&sle] stxls] =
g 32 10uld 9342 AmpliWax(Perkin
Elmer)g Yvrol, AmpliWax7t ¢4d Z& &
5X TRAP buffer(100 mM Tris-Cl, pH 8.3, 7.5
mM MgCl,, 315mM KCI, 0.025% Tween20,
5mM EGTA, 50mg bovine serum albumin,
50 ug/ml T4g32 protein), 0.1 ug® Ts primer
(5"AATCCGTCGAGCAGAGTT3"), 50mM¢e]
deoxyribonucleotides, 2U2 Taq polymerase
(Perkin Elmer), 0.3 ul®] *P-dCTP(Amersham
Co., 10 uCi/ul), 18]1 6ugs] A7|Hygex Z&
3 chAg We F A 1083 ook 2™
#* thermal cycler(GeneAmp PCR System
2400, Perkin Elmer)sl] 94°Cell 4 302, 50°Cell 4
30&, 28w 72°ColA 1E 3022 e} % 273 A
Al 2 F 47 WS- 94 15% non-dena-
turing polyacylamide gel4te]+] #H7ld% F wt
g 3¢ autoradiographyE AHAlEkgch  Size
marker= gamma-ATP=Z 5 -end label® 100bp
DNA ladder(GibcoBRL)& AH4-3tqicth.
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Fig. 1. (A) Senmtmty of TRAP assay for telomerase activity. Lane 1, 0.25ug of HT-29 cell extract, lane
2, 0.5ug of HT-29 cell extract; lane 3, 1ug of HT-29 cell extract, lane 4, 2ug of HT-29 cell ex-
tract; lane 5, 4ug of HT-29 cell extract: and lane 6 6ug of HT-29 cell extract. (B)Specificity of
TRAP assay for telomerase activity. Lane 1, HT-29 cell extract; lane 2, RNase-pretreated HT-29
cell extract; lane 3, DNase-pretreated HT-29 cell extract; lane 4, phenol-pretreated HT-29 cell. ex-
tract; lane 5, chloroform- pretreated HT-29 cell extract; and lane 6 _negative.control Pmnutuns TS

primer.

12345pP678910N

NP1 234567 8910M1

100—
bp

Fix: 2i (A)TRAP :mseay for telomersse activity. in cervical c¢ancer bissubs{A) baud morinal cervical tissups
+{B). P and, N represent positive and negative control, respectively, .
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Table 1. Clinical features and results of telomerase activity against 25 cervical cancer

Patr:znts Age Diagnosis” Stage” T(;lg:;:_ eilt‘:se Recurrence ﬁ?:ﬁ;?nftzr
1 48 SLK Ila + R
2 71 SLK ITh -+ R
3 58 SLNK ITa + R
4 40 SLNK Iia + R
5 39 SLNK ITa + R
6 67 SLNK 1Ib + + NR
7 55 SLK b + + NR
8 53 SLNK ITh + R
9 50 SLNK IVb + R

10 60 SLK Ila + R
Il 39 SLK ITa - R
12 62 SLNK IIb + R
13 kL SLNK IIb - + NR
14 3z SLK Ib + R
15 60 SLK Ib - R
16 52 SLNK IIb + R
17 60 SLNK Ib + R
18 64 SLNK 1Ia + R
19 78 SLK Ik + R
29 47 SLNK Hb + R
21 49 SLNK Ib - + NR
22 36 SLNK IIb - + NR
23 43 SLNK IIIa + R
24 62 SLNK Ma + R
25 48 SLNK Ia + R

“"SLK, squamous large cell keratinizing; SLNK, squamous large ceil non-keratinizing
YStages are presented according to the FIGO classification.
»Treatments include surgery, radiation, and chemotheraphy. R, response(include complete and partial) and

NR, no response.
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