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Fig. 1. Eukaryotic chromosomal telomeres
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Telomerase®] 9% telomere DNA #4¢] A
¢d 7% b2 Zoh(Fig 2). AY WA
internal template® 283}  telomerase®)
RNACl telomerest 4RAH3 97 4L 7hal
telomere primer’t Z#¥% 5 6 nucleotide®]
WHEH2 telomere DNAS A& 7HiA 3
Fadddgel dojdth 1 o2 transloca-
tiono] dojubdM o]d wEHel DNA 97
MEE 7Hd AFE telomeret B = A}

Abgre] F3AA AMEANNE in vivoSh in
vitrodl X AME Edol doly wruitt telo-
mereZ} & oA tH(50~200 nucleotides/cell di-

vision). °]& WHEZ DNA ¥4 Z%E DNA
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Folgpo, o] FA FMA Lere] U telo-
mere] A& EHL HME EA) Ho
BAE 7HA WD gy yiggo Mo HE >
& 24%E £44 457} 9on 4ggan
SATHBIO T A o] 9} o] telomere7} Fob
Ae B4 A7 AXY FLd7A ozA
=2l AMEY AEAHA EDANA 719D HE
=3 23 QL & Fole AAdHm
o ME7 =89 B} telomerest #olz
e AHES immortalized cell® %A F telo-
mere& ZhAol ¥& ujsrE @ am
2 BAE QoY A HMENE o]Fo]
HAgRez Edae ¥Ee 7] g4
AAA L BAAE HAE AT 5
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AU BAE AMME telomerasest WHEA]
Hadtta Bo) o)AE 42 + Ak 24
2 o7k WA telomere7t FolA: e
Age RE AME ZHAME telomerase &
dol BRHA @O PP telomere
Holg FASL gt B AYP BN
telomerase ¥Ao] WA QO memm by x
Y immortal cellso] % telomerase @40 #
ZHAHN, A E w8HE  carcinogenol
virusol % A APog Wy Fujoh A
2 54 g o= Ax RRHowYn B
aslo] A § gloy gREe) ¥ Apw
Aol MEs d3E £9L AR BT
3} AR $EE PFT FA ©oh(crisis).
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mortal cells2 €t P9 Lol M9 telo-
merase LA 0T F2E Fa Yojd A
olzt AT Aok AN HIE telo-
mere®] #Hod3 AE9 3} telomerased|
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Fig. 4. Schematic of the PCR-based telomerase assay(TRAP assay)

Wo2E Be F9 ME7 2799 sensiti-
vity %A Sgkou Ho] wd PCRE 7]
Z2Y telomerase assay "TRAP assay : telo-
meric repeat amplification protocols H¥-&
obF e 2% (50~100m9) & 7HARE BA
°l 7587 W&ol 10%cells Fo 1707} im-
mortal®| % telomerase &40] H&HE of
F AR ANE G o] s Fe WPl
A TH?. TRAP assayE detergent lysis '3
22 F&F cell extractd] telomerase?} &)
#¥od o] &o) o8 TTAGGG ¥HE A go]
7t 7HEA AZE ANEL BEA Ho
23 6bpd H7tE H2Eo] AJA Y.
5’ primerZ telomerase substrate(TS) oligo-
nucleotides” AH&-5 3’ primer2 & telo-
mere?] ¥ X o] A%E 4 € oliogonu-
cleotides(CX) & AHg-3to] PCRol 9] ZE9
ARYES AA dr o] APIME waxE o]
EH2EA ALolE waxd oldE CX pri-
mer& WHE EFEZRH EIAA FEoA
© telomerase ¥-80] WA UojuA @ §
wax& 59 CX primer®} 4o] £224 telo-
merase 44H&°] PCRE ZFEE 4 il s
MR B3g @ tubedl N YojuA Foz
A Bd &43 @g E5Ee Eolm Utk
TRAP assay& 918 A€ primerss} @
tube W&o Y TAEE Fig 49 B Ho

FIL S o] WPor Be AFES g
o222 {A¥ UFF immortal cell
line? 332 AME] ¥ telomerase &
e BA}AH(Table 1). T2 Abge] 187
o] 2FoA 71& cellssl A 100709 immortal
Tl 987HeNA telomerase ¥4do] BAEY O
# 2270.9] mortal cell linesl HE A3 telome-
rase $4°] BFEA Qi) £F e g
Abete] tumor typeol 1014 telomerase ¥4
% tumor®] FA FEJt 4P AwBAs}
AT HHFFLSFE U% Z telomerase
#4E bR, o] AL Y FFoze
Aol telomerase 4 27 &g Yl
9 B 4§ slth o] AgelA immortal cell
lineZol 98%7} telomerase ¥4Jo] ehyta,
primary tumor®l A= 90% oA telomerase &
ol BZHAG. HZ 9| TRAP assayol o]
WHo2 de AAZRE telomerase= A
EE A9 F Y 2YE markerz ALY
F lon oy AW Y=E ¢+ Yt im-
mortalization®] & A& marker2 A 7HA|
o By Fol bg AT PUAL T 5 A
o © Yo7t telomerase inhibitorE 2ol
@ cancer therapyl® & 7]& & o=
7l ek,

AFAA FUlNE TRAP assay’t A =€
FHol glou FYdMe H2AA Be AR
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Table 1. Telomerase activity in normal and immortal cells

Telomerase activity

Tissue of origin cell type (no. positive/no. tested)
Skin Tumor 8/8
Skin Normal 0/5
Connective Tumor 11
Joint Normal 0/1
Adipose Tumor 1/1
Breast Tumor 22/22
Breast Normal 0/8
Lung Tumor 18/18
Lung Transformed 2/3
Lung Normal 0/3
Stomach Tumor 11
Pancreas Tumor 3/3
Ovary Tumor 5/5
Cervix Tumor 3/3
Cervix Normal 0/1
Uterus Normal 0/1
Kidney Tumor 8/8
Kidney Transformed 1/1
Blader Tumor 3/3
Blader Normal 0/1
Colon Tumor i
Prostate Tumor 2/2
Prostate Transformed 0/1
Prostate Normal 0/2
CNS Tumor 3/3
Retina Transformed 171
Blood Tumor 9/9

9 ¥ 233 cancerd] 3 TRAP as-
say W& AHE3te] 823 telomerase assay

& PozA ¢ A o}F FL ARESL
B33 ook A AR FHRLE G
A9 telomerase assay®l Walxe Big @
7w aBBe 2 dok Agse £33

4 F S i TRAP assayS Alajgro zx
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