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Abstract

Background: Cancer is a disease that gets serious attentidimeimedical world. This is due to the ever incirgs
number of patients and there has been no effeatyeto treat. Cancer cells have telomerase actisitglatively high
compared to normal cells, so the cancer cells hheeability to continue to proliferate. Cancer selindergo
uncontrolled mitosis and have high telomerase #gttompared to cells normal. Telomerase is an ew@zyesponsible
for telomere length, a segment of DNA that is fpeof chromosomes in eukaryotic cells. Telomeresamsociated with
the process of ageing and carcinogenesis. The gerpbthis study was to determine the expressiaielomerase in
some cells such as breast cancer, cervical caandrjung cancemMethods. The research method is experimental
studies in several cancer cell cultures in the fofrgell line. Cancer cells used were: HelLa (caalvitancer), MCF7
and T47D (breast cancer), WiDr (lung cancer), aafi @ymphoma) with culture medium RPMI, DMEM, a199.
Vero cells is used (fibroblast cells) as a confnarmal cells). Expression of telomerase enzyme maasured by the
Immunohystochemistry (IHC) methodResults: The results showed that the cancer cells havevitydtigher
telomerase expression were highly significap 0.01) compared to normal cells (Vero cells). Samhjl, the
expression of telomerase in HelLa versus WiDr, WiBrsus T47D, T47D versus Raji, and Raji versus M@ko
showed highly significant differencep € 0.01). Telomerase expression between cancer tbalisshowed significant
difference (HelLa cells versus Raji cells; HeLa £@rsus MCF7 cell; T47D cells versus MCF7 celts¥ 0.05). No
significant difference was found in the group oflidecells versus T47D, WiDr versus Raji cells, aniD¥Wersus
MCF7. Conclusions: It was concluded, that the cancer cells have tetase expression of specific and different from
each other, depending on the type of cell. T47@adtreancer cells have telomerase expression dfiginest, followed
by cervical cancer cells (HeLa). Lung cancer c@N8Dr) with cell lymphoma (Raji) has almost the saexpression
and both have lower expression.
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| ntroduction occurrence of cancer. Telomeres consist of highly
specific nucleotide sequence, the human sequence is

Cancer is a process that occurs gradually incloitiation TTAGGG is repeated hundreds or even thousands of

(irreversible genetic changes) and promotion (et times, so the formula is the nucleotide structufe o

of cells which extends initiation) and eventuallglignancy. telomeres (TTAGGG) n. T, A, and G show the nuctimti
It is known that the enzyme telomerase plays a irole (DNA-forming compound collection) which contains
every cell replication that is able to maintain don  thymin, adenine, and guanine bases. In humans #nere
telomeres to offspring, so that when the cancds cid 2.000 repetitions on the base unit. In one orgariism
not have sufficient telomerase enzyme, then thevigro different cell types, any number of repetitions of
of cancer cells is stalled by itséft.Of the several types different nucleotide$? The length of telomeres play an
of cancer, cervical cancer remains the most common important role in maintaining genome stability and
cancer among women. It is the second major cause of regulate replication and cell death. In length bors
women’s death in Asia as well as in Indonésia. telomere is maintained by the enzyme telomerase,
which serves to lengthen telomeres and DNA damage
On the other side are known, genes contained in the repair. The exact shape of this enzyme may difteren
DNA molecule of a chromosome in the cell nucleus. from one species to another species, but eachowversi
Segments of DNA on the ends of chromosomes known has a specific template RNA subunit to form a new
as telomeres and is one of the factors relatechéo t telomere>® Telomerase activity in normal cells is mainly
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found in the reproductive cells because these bal®
unlimited proliferative power. Telomerase consistsvo
functional components, namely the telomerase revers
transcriptase (TERT, hTERT in humans) and telongeras
RNA template’® Telomerase activity is mainly regulated
by hTERT gene that plays an important role in tavh

and development of tumours through the maintenance
of telomere lengtf.

The presence of the enzyme telomerase in a vaofety
cancer cells each may give different expressiopentting

on the type or location of the cancer cell andrtelmase

is not found on normal cells. It can be used adb#sis of
treatment of cancer cells if there are materiatstances
that can inhibit the activity of the enzyme teloass.
Cancer cells have a high mitotic activity becausecer
cells undergo uncontrolled mitosis and have higher
telomerase activity compared to normal cells. Treeee

no reports or data more thoroughly on the enzyme
telomerase expression in several different types of
cancer cells. The purpose of this study was tordete

the expression of telomerase in several types nfara
cells such as breast cancer, cervical cancer, amgl |
cancer by in vitro.

Methods

In this research, the enzyme telomerase expresgan
measured in cultured cancer cells (cell line) flomast
cancer, cervical cancer, lung cancer, and lymphoma.
The study consisted of six groups consisting of one
group of normal cells (Vero) as control and fivdet
groups are cancer cells (T47D, HelLa, WiDr, Rajid an
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Preparation of Culture Media and Growing of Cells.
Preparation of culture medium RPMI (Rosewell Park
Memorial Institute) is to dissolve the powder teediter

of RPMI 1640 into akubides approximately 800 mL,
plus 2 g of sodium bicarbonate and HEPES 2 g, was
added to one liter of distilled water. The solutiwas
stirred with a magnetic stirrer about 10 minutesilun
homogeneous, then neutralised with 1 N HCI to pH 7.
to 7.4.Media of cells growing made by mixing FBS as
much as 19 mL, 2 mL Streptomycin penicillin,
Fungizone 0.5 mL, then diluted using RPMI 1640
culture medium to 100 mL. Furthermore, the solution
was filtered with a filter polyethene sulfone ineptic
sterile 0.2 um. Stored in the refrigerator by using
sealed bottle.

Telomerase expression examination by Immunohysto-
chemisgtry (IHC). Cell culture T47D, MCF7, HelLa, WiDr,
Raji and Vero with density f0orwell already attached
to the coverslip performed immunohistochemicalrétey
(IHC) in the laboratory of Parasitology, FacultyMédicine,
Universitas Gadjah Mada, Yogyakarta. Measurement
procedure telomerase expression with IHC method, as
follows: the cell culture coverslip that had beesated
were incubated at 5% GQncubator, temperature of
37 °C for 24 hours, taken and placed on a glasscbbje
(poly-I-lysine slides), fixation with acetone or thanol

for 10 minutes at -20C. Then washed with PBS 3 x 5
min, then dropped 0.3%.8, for 20 minutes. After that
spilled with normal mouse serum (1:50) for 15 masjt
the liquid discharged (without washing), then skied
with primary antibody (telomerase) for 60 minuté&sh

in PBS 3 times each for 5 minutes, then incubated i

MCF7). Telomerase expression was measured by using secondary antibody biotin (biotinylated secondatipady)

a technique Immunohystochemistry (IHC) and caleadlat
the percentage of cells which showed positive
expression.

Materials. Materials used in this study were breast
cancer cell line (T47D and MCF7), cervical cancelf ¢
line (HelLa), lung cancer cell line (WiDr), and
lymphoma cancer cell line (Raji). Also used a ndroadl

line (Vero) as a comparison. Whole cell line was
obtained from the collection of the Laboratory of
Parasitology, Faculty of Medicine, Universitas Gad]
Mada, Yogyakarta. The medium used is the medium
Roswell Park Memorial Institute (RPMI) 1640 (Sigma)
for cell Raji, T47D, HelLa, and WiDr; media Dulbetzo
Minimum Essential Medium (DMEM) (Gibco) for cells
MCF7 and medium M-199 (Sigma) for Vero cells. The
materials for IHC are Fetal Bovine Serum (FBS) (sib
BRL), Phosphate Buffer Saline (PBS), Sterptomisin
penicillin (Merck), telomerase antibody (Sigma) kba
Corporation), HEPES, SDS (Sodium Dodecyl Sulphate)
(Dako Corporation). The tools used in the studyuide
CG;, incubator (Inc 2 Memmert), autoclave (Cryolab 35),
laminair cabinet irflow (LAF) (Lab Konko), microspe
(Olympus), and tissue culture flasks (Nunclone).
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for 5-10 minutes, washed with PBS 3 times eachbfor
minutes. Incubation in streptavidin-peroxidase emzy
for 5-10 minutes, washed with PBS 3 times eachbfor
minutes. Tetrahidrochloride deamino-benzidine iratian

in chromogen (DAB) for 5-10 minutes with chromogen
substrate ratio of 1:20, washed with distilled wate
Preparations immersed in hematoxylin for 3-5 misute
counterstain, washed with distilled water and dedugdi
performed using 95% ethanol, then with xylene dach
10 minutes. Further preparations spilled mountireglian
(Canada balsam) and covered with a glass coveo- Tel
merase expression was observed using a light rompes
Cells that express telomerase will give a browrocol
whereas cells that did not express the will giyaigplish
blue color.

Results

Calculation of telomerase expression by IHC metisod
done by counting the number of cells that showesitige
expression (brown nucleus and cytoplasm) of 106 cel
were examined. Calculations performed with 3 sample
The results are expressed in percent. Percentage of
positive expression values are presented in Table 1
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The percentage of positive telomerase expression in
cancer cells showed high expression. ANOVA tesiltes
showed the highly significant differencep € 0.01)
between groups of cancer cells with normal cellsher
control group (Vero cells), with a value of F= 1784
(Table 2).

The expression of telomerase in cancer cells sghidy,
including breast cancer cells, cervical cancer lcancer,
and lymphoma showed higher expression than normal
fibroblast cells (Vero). Besides the magnitude loé t
expression of telomerase in cancer cells, respsygtiv
differ from each other. The results of the multiple
comparison test LSD (Least Significant Difference)
between each group is presented in Table 3. Tebsrer
expression in all groups of cancer cells (HelLa, WiD
T47D, MCF7, and Raji) results showed highly sigifit
difference p<0.01) than the control group (Vero). In
addition it is also showed highly significant diface
(p<0.01) among the group of cancer cells as between
HelLa versus WiDr, WiDr versus T47D, Rajiv versus
T47D, and MCF7 versus Raji. Telomerase expression
was significant differencep 0.05) was found between
Hela versus Raji, HeLa versus MCF7, T47D versus
MCF7, while between Hela versus T47D, WDR versus
Raji, and WiDr versus MCF7 showed no significant
difference p> 0.05).

Discussion

Telomerase is an ribonucleoprotein enzyme that taias
protective structure at the ends of eucaryoticriaspmes,
called telomeres. Telomerase is a structure that is
responsible for the maintenance of telomeres, lecagipn

of nucleotides (TTAGGG) n. In most human somatic
cells, for example fibroblasts, suppressed theeasgion

of telomerase and telomeres shorten progressiviely a
each cell division. In contrast, most of the turcells or
human cancer cells expressing telomerase, restting
telomere length is stable. These observations stidjyet
telomere maintenance is essential for the prolif@meof
tumor cells or cancer® Telomerase activity determine
cell proliferation, both cancer cells and normallsce
under conditions in vitro and in vivd:?

Although telomerase activity in cancer cells ineegh
their activity, but De Lange reported that cancelisc
telomeres are shorter than the surrounding noristald.
The researchers speculate that telomerase becctinasaal
after cells lose their ability to proliferate. Telerase
activity in the cancer cells will increase aftecertain
phase is when the cell loses some substance témer
Finally, the enzyme telomerase is activated toilstab
telomere, the cancer cells will be immortal cetidahere
was a continuous cell proliferatidlelomerase plays a

Table 1. The Average Value of the Percentage of Positive Telomerase Expression from Each Group

Control Group

No (Vero) HelLa Group WiDr Group Raji Group T47D Group MCF7 Grou
1 5 77 74 67 86 74
2 5 78 64 67 90 74
3 3 90 64 67 90 73
Mean 4.33 81.67 67.33 67.00 88.67 73.67
SD 1.15 7.23 5.77 0.00 2.31 0.58
Table 2. Anova Results of the Expression of Telomerasein between Groups
Sum of square Df Mean of square F Sig
Between groups 13781.778 5 2756.356 178.469 0.000
Within groups 185.333 12 15.444
Total 13967.111 17

Table 3. Test of Multiple Comparisons (L SD) Percentage of Positive Telomer ase Expression between Each Group

Control group

(Vero) HelLa

Group WiDr

Raji T47D MCF7

Control
(Vero)
HelLa

WiDr
Raji
T47D
MCF7

*% *%k

*%

*% *% *%

*
*%

*%

*significant different ap < 0.05
**there are very significant difference p 0.01
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key in cell immortality and tumorogenesis. Telonsera
is activated in 80-90% of human cancer cells and it
not found in normal somatic cells so it can be usg6
marker in the diagnosis of cancer. Clinical triéds
telomerase can be useful as a non-invasive mettiod f
the early detection and monitoring of cantef:

Most normal cells or somatic cells such as fibretda
(Vero cells) have a limited ability to replicategenerally

40 to 50 generations, then will stop dividing, hesma
the normal cell undergo aging and apoptosis. Téis i
determined by the presence of erosions or telomere
shortening, since most normal human cells lacking
telomerase activity in the presence of strict regien of
transcription of human telomerase reverse trarsseép
(hTERT). In normal somatic cells telomere shortening,
including stem cells, which are intended for cetiewal.

So a somatic cell has the aging progrdrf'® The
above results indicate that, despite the expression
telomerase in cancer cells is much higher thamdinmal
cells, but in each of the cancer cells are notsdme
expression. Telomerase expression is differentache
species and each type of cell will show differefdrnerase
expression, as did the level of develop-mént:*’

Breast cancer cells showed the highest expreshim t
other cancer cells. Previous research on breastecan
reported that telomerase activity is regulated bsnan
telomerase reverse transcriptase gene (hTERT),hwhic
plays an important role in the growth and developime
of breast cancer cells (MCF-7 and MDA-MB-231) thgbu
the maintenance of telomere len§ihereas telomerase
expression in normal cells have been found in #veng
cells in the ovaries and testes, and stem cellerééds

in adult somatic cells telomerase expression iy iew

or does not show any expression of telometadee
enzyme telomerase plays a role in every cell repba
that is able to maintain telomere length to cell
derivatives, so that if cancer cells do not haviicsent
telomerase enzyme, then the growth of cancer bglls
itself is discontinued when the enzyme is no lorajee

to sustain long continuous telomere due to abnormal
proliferation control. The absence of the enzyme
telomerase can inhibit the growth of cancer callsitin

by transmitting so that shorter telomeres and éfere
making any further damage. However, if the cancer
cells are able to synthesise telomerase that camedisr
will continue to proliferate and become immortat?

From the description and the results above showad t
telomerase is active or high prevalence in canedis,c
so that telomerase can be an attractive theraprngjet.

In recent years, many standard therapeutic agesats u
to treat cancer that acts as an anti-telomerasgh &iin
breast cancer has been to development tamoxifegy, tr
litazone as anticancer agents that are anti-telase&f°

On the other hand is known, that cyclooksigenase
enzyme-2 (COX-2) may play a role as well as a sjpeci
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marker that could help determine the diagnosis of
cancer. Over-expression of COX-2 plays an important
role in the carcinogenesis process. It has beeortexp
that the expression of COX-2 increased in someearanc
cells, such as lung cancer and breast cancer. COX-2
enzyme may increase cancer cell proliferation and
resistance to apoptosis and suppression of COXH2 wi
cause apoptosis.Suppression of hTERT expression in
cancer cells will also improve the process of tedoen
shortening, thus triggering cell senescence and
apoptosis. The target telomerase or hTERT as &gjra

in anticancer therapy, is relatively new. Inhibitief
telomerase or hTERT alone has minimal clinical
efficacy. Has conducted research for the targetihg
treatment through a combination of telomerase or
hTERT and COX-2 to work synergistically in killing
cancer celld. In additon to the target in therapy,
telomerase is also used as an attractive targethfor
diagnosis and prognosis of breast cancer. Thetsesil
the examination of telomerase may be a marker edsbr
cancer diagnostics and improve diagnostic accuracy.
Estimates of telomerase activity in various vasaot
breast cancer may predict the clinical course @&f th
disease and provide prognostic instructions fofeckht
variants of breast cancér.

Conclusions

Cancer cells have telomerase expression of spexific
different from each other, depending on the typeedf
T47D breast cancer cells have telomerase express$ion
the highest, followed by cervical cancer cells (BeLung
cancer cells (WiDr) with cell ymphoma (Raji) hdmast
the same expression and both have lower expression.
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