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Purpose: We determined the clinical significance of telomerase activity and telomere
length in breast cancer patients and also developed the measuring system of telomerase
activity change with RNAse A pre-treatment.

Materials and Methods: We measured the telomerase activity in 71 breast cancer tissues
and paired normal tissues with TRAP (Telomeric Repeat Amplification Protocol) assay.,
Telomerase activity was calculated by computer-assisted densitometry compared to
telomerase activity of the 293 control cell line. To develop the measuring system of
telomerase activity modulation, we measured the telomerase activity after the treatment
with RNAse A, 150 gg/ml, which inhibited 70% of telomerase activity compared to control
in the 293 control cell line. In 59 paired tissues with telomerase activity, terminal
restriction fragment (TRFs) length were measured using Southemn blotting.

Results: Sixty-three out of 71 cancer tissues showed telomerase activity (88.7%), while
no telomerase activity was detected in their paired normal tissues. Telomerase activity
was correlated to the node metastasis (p=0.02) and stage (p=0.005), but not to the tumor
size or the hormonal receptor status. TRFs were neither specific to tumor tissues nor
relaied to any of the clinical parameters. However, changes of TRFs of the tumor tissues
from their paired normal tissues were correlated to the telomerase activities. Also the
patients with different TRFs between cancer and normal tissues were in more advanced
stage. After pre-treatment with the 150 zg/ml of RNAse A, telomerase activity in the
tumor tissues showed variable inhibition. Relative inhibition, the ratio of inhibited
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telomerase activity in each tumor tissue compared to the inhibition of 293 control cell
line, was proportional to the telomerase activity.

Conclusion: In breast cancer, telometase activity was specific to the tumor tissues and
correlated to tumor progression. A combination of telomerase activity and TRFs changes
can be used as a guidline in detecting a better candidate for telomerase inhibition.
Semi-quantitative assay with RI system can be used in evaluating the changes of
telomerase activity after treatment with a new telomerase inhibitor with TRAP assay.
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AEF 8 G437 ol % AHE SHw}
7] 818 transformatione|t} immortalizationo)
akfsfol dlel & immonalityE ¥ 537 A
A2 o & 7136l osllA 28 == morality stage
1 MD34 mortality stage 2 (M2)E F5% 5 3lo]
of 3tc}. MI stager AAAE7} o )49 o
& 3kA #ela Adsle AR, vlelB L FoF
e FL2 G we] (p53, Rb f-Ahedl 2]
FEEH1~2). Y HE7L M1 stage§ S8}
™ M2 stage7tAlE AlZZAFol FAIse] HE
Z17te] A=Y, dREe) AXES M2 staged
FEslA Ealz A A =, telomerase7t ¥
ASE Fo] QR HMED M2 sged FHEo
24 immortality g A H3).

AR telomerers EE FAAHS] LhRHo
TTAGGGS] 67 #ite] Ao g wiEd Al
2 EA31o DNA 2214 4] ‘end replication pro-
blem'ol] &J3f =] MXE Fduie} R U
o} £4o] WAl of £AX FAHAE EAF
A2 2pA E(daughter cellyel] A FEcH4~9). Te-
lomeres= o Aal] ehESloll A o) & FHA7E A
2 gistAY Azgsie RS BAY #ik o}
Yzl W9 o] nuclear matrixel] GAYHE F
Al o 24 DNAseol| 213t A2 52§ =
A7, = Aol MERE Bell AMAHES te-
lomere Zo|7} YA o] o|3l2 hisA Hd

AEE o ol Bdg #1A FalA Aok 2t
T4 AEAAE telomerase] ¥Ao] 7H5¥
o 24 &A% telomered HE3lA €2 1 Ad
immortality & ¥ 538}A] dc}. dubEQ < AL
A3 Bdekces Wl Heo o=
2, dyittd tAE s ML AEZHE SE3HA
% RbEA M2 7)1 E SRR et F 1A
2} ¢lA|3E7}F M1 stageol]A] transformation =2, ©]
AEE 283 M2 stageE FHA] gaAsE ¢
AR ZgAe] 7Hgslek L o]l {E olF &
AE7 M2 A7 "ol =] Hell Holx 50
W& B4 ¢ g7 wifeld v o]zt
M1Z} M2 A7) Aol AE RA4E trans-
formationo] ¥ A|FE o)A A% ZHile)7| wiE
of] Al ANl A o] Z17HEetell WHAiE A
E Bdgdd didiME otF7A FEg A7
gk o] el o 2e) FAIEY} immortality
£ 53R £33 AoE Fdel A AF7T
3 S5 gicke Aelch wekd o9 Aaweks
dzAo] drl) S immonalized MER 74
Hol Putell vt HalFche AdES A"
7t lek(10).

Telomerase= RNA-dependent DNA polymerase &
TTAGGGS] 7| Eg wEHo g HgAAZe
24 AEZG A WAl F3HA £4E 2P
e 2% 98 @il Telomerase activity
© A 5ol Gzt 1#e] germline 4ol
Ay TG 28 A4 HA XA BEEA
k31 leH(11~15). 8k, telomerase?] ¥4 &7
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% A AAY FA FP=AY FAEF
9 gz FAEQct F71% telomerase ¥
Ao dhagtellA Mg Baux o, HAY, 3
o, s}k, 3, Ak, Hgk, AP, T3
LT ALY EE gollA s S 9
<+3 neurcblastoma ollA& telomerase ¥-Ado] =
718 73S oFEst L3l vh(16~27). Telomer-
ase activity &3¢ AR F& polymerase
chain reaction-based ®}¥ (telomeric repeat am-
plification protocol: TRAPYe} 7RutElel] ule} o}
Hookel 2Z 0T R telomerase?] HA ZHo)
7HeshAl Q1. v of Wy e FAHLE
HPH < 42347} o]#{§-% PCR Tag-polymerase
2] AAMEH 2% 9 §4 7FeAe] JeHe
2 4EHT Qe Feldh B3 AX F2 =27
2l &5l cleke] el EANE HS o)
< ol AF YT E 3] telomerase €4
F1% A A A8Hlele obF |
712 Aegge] MAE T glc)(28).

wheba] B dytellds A gt == oy
telomerase 2] A2 TRF2] H3E =Asle] o] 5
o] Apool] TAYL telomerase A x| E ol hG
A &8 A S 2A A

CHah 3 oy
D &H

199613 19 €] 19973 59744 Az o
s AM halel o] A 2ol WHsled
friddez Zchitn 4 g9 9l =239 Fiol
7Headd #1715 gt ez sk =F
< € FA AFste —807Ce AUt A A
42 Fefslct

2) Telomerase assay (TRAP assay)

ZZ) & 200 pl2)] YA lysis buffer (10 mM Tris-
HCl (pH 7.5), 1 mM MgCl;, | mM EGTA, 10% gly-
cerol, 5 mM beta-mercaptoethanol, 0.1 mM phenyl-
methyl-sulfonyl fluoride, 0.5% 3-(3-cholamidopropyl-

dimethylamino-1-propane sulfonate)vol]l4] =2 #
71§ AHgsle] 20,000 pmez FA A
t}. Suspension® Y-&9jellA 3087 WAL oS
4°C, 14,000 g2 3087 YA Eelstod gEHg
~80°Cell J<5 JEAI Rt BF AL Bradford
assay (Bio-rad)¥ell & A1#3 o} KimE(11)
2] Wol] 2}l TRAP assayE A|t§s}gic}t. TRAP
reaction2 Z3A] 20 ul, TRAP ¥h3-8-<4(20 mM
Tris-HC1 (pH 8.3), 1.5 mM MgCl,, 63 mM KCI,
0.005% Tween 20, 1 mM EGTA), 50 uM deocxy-
nucleoside triphosphate, 0.1 mg/ml BSA, 1 pg T4
Gene 32 protein, 0.1 ug TS oligonucleotide (5°-
AATCCGTCGAGCAGAGTT-3")E E34 50 ul2
Alggslgict. A AollA 2087 Aoz
telomeraseol] ]3] TS primer7} HAAEEEF 3%
3, REEAE MCAlA 387 stdfezs
telomerase & W]&A3 A)71E, CX primer (5'-
CCCTTACCCTTACCCTTACCCTAA-3) 0.1 ug, a-
¥p 4CTP 10 uCiful, dNTPs 50 uM, MgCl, 50 mM
3} Taq polymerase 2.5 witE H7}stsict. o) 45
& 94°Col| 4] 30k, 50°C| A 30&, 72°Col|4] 90
b Wbt cycled 303 WHEAIZon, a3
PCR AHE& 12%$%) non-denaturing polyacrylamide
geloll A E2]AZFE Xeray fitmell ZH4A1H e} ~
70°CeN A #}F4} exposure ¥+ A=) 6 bpel 4
cha]l Reofol USRI WiE7} RNAse A g
¥ gloiAm Heg U 2 WAA ot
ot 4 RAERToF 203 AEFY £2E, A
ZTF 0 ZE lysis buffer?r-& A2l 2ol A
telomerase inhibitor2] F3l o] &%= telomerase ac-
tivity7} R = A% HAE %4 vz 293
AEF FEE 431 TP F, TRAPE
Altfste] 2 ERAIEE Galslgid

225 7F2] telomerase activity S ¥} 28l aL telo-
merase AAAH2)E o aNRAHL APHo g
A138sl7] 214F semi-quantitation(¥}+8 =F#) measur-
ing systemg & §317]$]5te], Z+7+9) band inten-
sity-8 computer-assisted image analyzerd o)-&3}o]
(Bio-Profil, Vilber Lourmat Biotechnology, France)
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FA St FP=F 293 AEFE HAA 6 g
< 5o Aol BEslE OD.ZhE ambitrary 100 7}
AZ AR, ol & AFEe2 F A 6 g2 &
A%t telomerase activity® X 23 o8, 2 &
vlzslgct. g RE AAE 6, 0.6, 0.06 ugo &
A& Asw A HAsle AEAE ARz}
3R 2 (18), 0.06 pgoll A B A= high expres-
sion, 0.6 ugell4 W3 Al= imermediate expression,
6 ugollA AL low expressione 2 A 3l5ich.

3) Telomere length assay using Southern blotting

Genomic DNAE Hinfl A|PHALE 10 mito. &
37°Coll Al 1287 WRE-A1Z] F 65°Cel| 4] 20487
7tgdsle] BRI L, 5 uge) DNAE 0.8%
agarose gelellA] A 7]<dFA}F}. Bloning 4}~ 4,
gel& 05 M NaOH, 1.5 M NaCloll4] 3087} 23]
A7) €18, 1.5 M NaCl, 0.5 M Tris-Cl(pH 8.0)
2 3087 23] F3AFH). gelg 10X SSC (pH
7.0l 4] Hybond-N' membrane(Amersham, UK).S.
2 transfer A7 %, Zpe|Hdz=A2 A At Hy-
bridizationg 98l ECL kit(Amersham, UK)& A&
3¢}t 54 telomerase specific probe(TTAGGG),
off DNA labeling 883} plutaraidehyde 8 Z§3F
F 37°CollA] 1087 iS4 vhS 2o K
s 1048 ool A-§3}%ict. ECL hybridization
£, 0.5 M NaCl, 5%(w/v) blocking reagentZ} %}
4% hybridization 8o 2 42°Col|l4] 14)Z} pre-
hybridizationA)7] ¥ £ul¥ probeE H7lslm
42°Cell A} wha ¥ES-AIF ek whg-e] Bt mem-
brane-g- 0.5X S5C#} 0.4% SDS, 6M urea7} ¥4
AH o @ 2087 42°CellA) 23] MAFslsdct o}
2 2X SSCE 24 s&7t 28] HH#a sig-
nalS Hyperfilm-ECL (Ametrsham, UK)el] 333l
F 71z} laned densitometer® scanslod telomere
length§ 385t}

4) Relative inhibition (R) &%

=T YU 293 AE F&EF 6 ugoll RNAse
AE FEWHE FHspada 37°Cell A 3083 M

¥ BA5]= band2] density 24 standard curveE
T3 o}Z, telomerase activity?} band analysis
70%2 F}4A%E RNAse A9 52 At
(150 pg/ml). ©}-& ©] 52| RNAse AE Z}7Z}9] 6
uge) =3 Aol FoJ3}3L4 TRAP assay & 4|
Wi o3 2934259 A ES) vl RI
g o3 o] F3lgivh

gtz 2] RNAse F-o3} ¥
telomerase activity Xfo]
Rl= X 100
2 F 293 M52 RNAse
o] A3 & telomerase activity X}o]

otz oA 2] RI HAFXE 87+£23%2, HFR
& high sensitivity group, W2 73-¢
£ low sensitivity group2 & Aslgc}

5) #Halsy | 4%

walthd wr]i= TNM staging(29), 3%+
Bloom & Richardson criteria(30)ol 2] Al3¥alsiel

6) BAX W

ZH#+2] semi-quantitationel] 2]t 442 Pear- |
son's comelation We 2 Fslgion] categorical
analysis$= chi-square test 3 Mann-Whitney .2 &
Al et e (31).

2o O
> .

< | 2}
1) CH&H #xte] 2ol By
Tlol| 8] Foloddd-2 494 (H$: 36~6640)%1).
TO 1<, T1 22¢)], T2 4094, T3 64}, T4 2] F 2
o, =4 Hel7l gle A9} 3749t WalE
A 9wy 014, 1 169, U 424, I 128
v} 28] 9443 542 Table 13} o}

2y fut EE A telomerase WS H I

A4 gu =23 Tld] L5544 telomerase acti-
vitys #AEA] gioten], Hu¢t =AF 634
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Tabie 1. Patient characteristics

Number of patients 71
Age (years) median (range) 49 (36-66)
Size (cm) median (range) 3 (17
T-factor
TO 1
Tl 22
T2 40
T3 6
T4 2
Node
negative 3
positive 34
Stage
0 1
I 16
TA 22
1B 20
oA 10
B 2
Estrogen receptor
negative 47
positive 22
unknown 2
Progesterone receptor
negative 46
positive 23
unknown 2
Histologic grade
1 22
2 3
3 9
unknown 9

(88.7%)0l1 4] telomerase activityZ} =g} (p<
001). 0.06 ge] FAMAE telomerase activity7}
T 5] &= high expression-& 174d](23.9%), interme-
diate expression® 314}(43.7%), low expression-®

1599](21.1%)0l| 4] F2hy] 9 vl(Table 2).
3) Telomerase activity@] B & &F= H|m

Gz 293 NEF A 6 pgg Foliof
BHEE O.D.ZHS arbitrary 100 912 A A
F, B 949 =39 telomerase activity 75.3

Table 2. Incidence of telomerase activity expression in
paired normal and breast tissues (n=71)

Positive
Tissue Negative
Low Intermediate High
Normal 71 0 0 V)
(100%)
Cancer 8 15 31 17
(11.3%) (21.1%) (43.7%) (23.9%)

Table 3. Comparison of telomerase activity by clinical
parameters

Telomerase activity

p-value
Negative- Intermediate-
low high
T-factor
TO - T2 22 41 0.19
T3 - T4 1 7
Node
negative 17 20 0.02
positive 6 28
Stage
0-1I 23 36 0.005
III ] 12
Receptor
negative 11 30 0.60
positive 10 18

+£179% 2.8, low expression F°] 664+120, in-
termediate expression ¢] 75.4=14.3, high expres-
siongFe] 82.7+24.5 ¢ith

4 2t A CIXIY (= telomerase W H|

Histologic tumor grade, estrogen receptor, proge-
sterone receptor W& W Foke] 7o wE telo-
merased] LR E o= Ko|7l gigich whd, =
A Aozt AW WH7I7t 21YPH 734 telomerase
2] Wdo] F71algeH(Table 3).
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Fig. 1. Correlation of telomerase activity with TRFs in
breast cancer tissues.

5) Telomerase activity2} terminal restriction

fragment (TRFs) 0[] W3 iR

Telomerase activity S 4 sfe 594]9] $a}e)
A gz g 232 TREs ZelE &3
ale] vl agr). TRFsS] 7o)l Aelq] whal =}
o}7} Alstelen] gzFdiaye HH7t 29~202
kbpel wbel, AA4EAeIME 76~158 kbp Hvh
A4 == gt=x= 2] TRFs Aololl 4L ¢l

o, o =AY 2] telomerase activity$} TRFs
7o) Aol 2 F{A2 FA= A gbskeh(Fig. 1)
H4dzza t=A e TREs ZHol wlamAl 204

£ g=7e TREs Zol7t @3k, 200614
< g3 2] TRFs Zol7}l ZAglx, 194 4 F
A4z=Z 3 d=H9 TRFs o7l YAt &
A&7 9] TRFs 7o|9} ¢tz3] 9] TRFs Zo|7} 7
<23 A e F(EAG B2 HEY v
A, AL FollA telomerase WHe] Ehd}
(Table 4). 71} v}E ¢l4Felz}8t telomerase acti-
vityE ]34}, TRFs Zol7} A ok 2] W7)
7t Bt FE = 78kl ek (Table 5).

Table 4. Comparison of TRFs length with telomerase
activity

Changes of TRFs between
cancer & normal tissues

p-value
Telomerase Same Different
activity (n=19) (n=40)
low 6 7
intermediate 12 17 0.005
high 1 16

Table 5. Comparison of TRFs length and clinical para-

meters
Changes of TRFs between
normal & cancer tissves
p-value
Same Different
(n=19) (n=40)
T-factor
T0 - T2 18 33 0.19
T3 - T4 1 7
Node
negative 10 19 0.93
positive 2 21
Stage
0-1I 18 30 0.066
i 1 10

6) RNAse A A X|0f| 2|8t telomerase activity
9d @D U@

SR ThRT 293 MERE 6 yg Sof3}3 RNAse
9] R F7HA71H A TRAP assayE 4|33}
3 telomerase activityE H| ZA)el] 5o RNAse £
%ol w}e}l dose-dependent }A] telomerase activity
7} Al ch(Fig. 2). Telomerase activity7z} 32+
¥ 63cdlel) 4] A 6 ygol] 293 A EF2] telomerase
activity & 70% 7ZH44A]7]+= 9k2] RNAse AE A
X X)¥ 2}zhe] $HR}ollA] telomerase activity 2 Al
HERDE Z=As3cE RIE= telomerase activityol]
vlelslod Zrlslglem (=0.73, p<0.001)(Fig, 3),
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Fig. 2. A: Telomerase activity of 293 control cell line before and after RNAse pre-treatment with vari-
ous concentrations. B: A dose-dependent inhibition of telomerase activity based on RNAse

concentration.
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Fig, 3. Correlation of telomerase activity and relative
inhibition (RI).

o8] 4 Akt 4aAe BEERA gkt
(Table 6).

i} &

Telomeraset= RNA-dependent DNA polymerase €
TTAGGGS] H7149d& #5Hez P4HAge
24 AEX Aol e SR 28 B

Table 6. Comparison of relative mhibition(RI) of telo-
merase activity with clinical parameters

)
p-value
< 87% = 87%
T-factor
T0 - T2 32 23 0.08
T3 - T4 2 6
Node
negative 21 1 0.10
positive 13 18
Stage
0-1II 30 21 010
m 4 g
Telomerase
low 13 2 0.003
intermediate-high 21 27
TRFs differences
same 15 7 0.09
different 16 22

AZ3). A AAZE e AZEd B
ol telomere Zol7} A o] olslE Frdsid
t] o] EdslA) Eelax Addte wid, Y8 o
HEE telomerase7} Ao a4 445 telo-
mereE E%&3le immortality-& ebHcl B o7
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oAE kel #zle] B i 23 T B
FollA telomerases] W o] W=]=] gkgict o
#Hul el 2 olldE 88.7%l 4 WHe| B
Hgem 1 YEREst 23 B e &
sl olEidt WHA LS Rl FWY =
ZWeilA] telomerase2] T4 37} vheld A L5l
Zeolzl k&€ vl F, iR GAEE
Ml AE7AL FESAR M2 7| FH g =4 F
%317 T YAl A o)k o Al
X7} M2 A7) R o] o]27] Aol Holx 5082
9% 7 7l Wifelch Wby B ool
4" nlel o] F=zFo] vk} w2 immor-
talized A|EZ FAR O] §lirfel] wiebA g3zl
9] 2 &dtgke] AHMA 5 L& AAE 1A
th34).

2 A7 23 $99 27, ¢ 34E, d=2¢
8 wHEe] J)E JF A8} telomerase M
Ane JBAS DY + Yoleh U Pz
Rol7h A B4E, F& fuete] WA WY
= telomerase activity”} S}t ). F, ool
AHgrR g7 K32 HEkr Y,
2 F YBAA telomerase A EE o097t
o} telomerase?t A== Hfoll= oJrlA
AR el W3tz glgelE BEslm M27]AE
FHE2 GAETL AEE F AT v
320}

o Fd=A oA telomerases] G4 wHHEA
ofe}l Hi3H telomered] Zojx Eas|gls 2
Aolw Fg=Ael| v} uilg chokslsich(32,33).
whal ] telomere®] o7} L ot Aelv} 71
ol vl AlEEgo] R}l go] wsigictz
7HAR 7 e, 2 23 Hol gz o)A <)
telomere Z o) AAF 2326 v|&f] 2le)7} 92
WA § 9 e}(7,32,33). 28] = 2 terminal restriction
fragment (TRF) Zol AEZA 9] HAZ o2 o
E3AY S48 e ¢ USe] A=Y
c}. 9b pre-M2 stageol] 1 GAIFEL telomere
g} ezt A S ¥ viE telomerases} A
o] F7k5]o] QA vtz WA E w7t et o)

@ olfeld WA B e FH4 el
mere2] W3} 9 telomerase2] ¥ o] =z oy
[EEG AEFA e R4 HUHA g
9cH15,19). £ Ao TY BxolA FH4
sz 4 gz TREsE F43ld
Ao H oiE AN B4 e
HollA4 el TREs Aol ARA7F Aelgen, A
F=4 3} F=2 Aol8] TRFs Aol 2| HAH<Q)
FHA LS S 771 9ok =3 TRFs 7o)}
telomerase activity®}2] A w a2 471 ¢l
et oleldt A AAEol HAE AP 4
Aol serial ¥3HE FH3 Ho| ol g X]|Fd]
Al ZAsle] TRFs Zo)2} telomerase activityZ H]
2t 7] el vehd 8449 sHeAE WA
T Ak Wk FY g F4=A ot
27)9] TRFs Zol& Blastel o|F Avolo] Zfo)
7} 915 3571 telomereel] W27t Vel 2
73} telomerase #¥4d0) Kt} F7} 5o gl& AL
2 7R oA AN H4=zE
Fgoll A 9] TRFs2] Wdlol] w2 BAS vz
¥h, TRFsS] widlz} J4E = FollA &9 wr)st
Yo} zsix]o] flS& WA3led, TRF:S w7}
WA 742 qre] Yol TARRE oHE FARL
E A48 g 7HeAE 532 7 At
Y5k TRFs9) #3t7F Ay Toll 4 telomerase®]
agEge] #A FriEe] 35S #IY
glol, o] & F AL WEHs FAl B A
£ B} telomerae activity?] A7} 275 4]
Hoz mehsladct wlald] telomerases] AAE
288 3= HNEE & XeHE AYY

4, ole}7te| TRFs9} telomerase activity®] Wi}
7t FAle fAEE #Ax7t BEop A3 Y
2t 2 Aes B

Telomerase activity® AR 7| X EF A3
il 3 of, X)gae] BF L A KE2F
telomerase activity ¥ 3} QW51 8 5 gl
ook dtc). Telomerase activity® %%} TRAP
assay+ olg H-E ko] 2H 0 2% telomerase?]

24 F4o] 7t o] We FAEL AR
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H]1 FRE7) o2y ddH g Ses)de
2712 M gHel o). &k PCR Tag-polymer-
ase?] AR 2% 9 &4 7o) A&
o8 A& doke Heolrth weld B o)
AE telomerase YA L] AEHQ w2 g $l
telomerase activity g AW ZT 2934|509 &
A8l u|FsE semi-quantitation®] 2 JHHslE
Z; shgick. HA FAiET 293 NESFS) FEF
o]l RNAse AE FE4HE A4 E i) Fd%
RNAse A2] ofoll w2} 293 AEFoA VA E
telomerase activity7} &-u)s| T4 & Jelyg &
sl ek(Fig. 2). ch§ TRAP assayd B =
band density7} 70% ] #|=¥]= RNAses} k-8 A3}
i1 222! RNAse AZ, telomerase & W 3l &
M9 27 2380l FoIhL TRAP assaydt B2
%% band density®] WHEE FAs1d. 2 Ad}
YUY I =Z9 EE FTUE 42 RNAse
E FAYZelx £33 MAEE A5 o
< HE Ael7l &S ElHict. o] A$ s
g o] fFEET FEEUe telomerased]ol] oh
RNAEo] @eo] EA3l competetiono] 4sl9]
Art, PCRol 23t FiEF L telomerase®] 4
Hel] W3 activation proteinS-2] Xlo}eollA] kAl
& 7hsAol Ut 334, o1FHE U
sl 3] telomerase activity$} RIS w23l w},
telomerase activity”} -2 75l RI7} ZS718E
e & 4 99lvh & telomerase mRNAZ] <A
¥ BEE 3lv FAARE &2 4EHSH A5
E AW Ao welomerse activity?l F& 4
Soll ek g o s AAY 4 ULE AAR}
ot ¥ Riv TRFs2) Wz} 443 3-8, &
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