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ABSTRACT : Telomerase, a specialized RNA-directed DNA polymerase that extends telomeres of eukaryotic
chromosomes, has activity in most malignant tumors and provides a mechanism for the unlimited potential for
division of neoplastic cells. Although telomerase is known to be a regulated enzyme, the factors and mechanisms
involved in telomerase regulation are not well understood. In the present study, we compared the effect of 12-O-
tetradecanoyl-phorbol-13-acetate (TPA) and non-phorbol ester tumor promoters such as okadaic acid, anthra-
lin and benzoyl peroxide on the expression of telomerase in the mouse skin carcinogenesis system, a well char-
acterized model for studying pre-malignant and malignant progression. We found that mest early papillomas
harvested after 10 weeks of TPA promotion showed telomerase activity. Other papillomas harvested after 10
weeks of okadaic acid, anthralin and benzoyl peroxide promotion and after single treatment of DMBA only also
showed telomerase activity, respectively. On the other hand, normal and all skins surrounded by papillomas
harvested after 10 weeks of these promoters has no telomerase activity. Taken together these results, there
appears to be no clear association between the level of telomerase activity and protein phosphorylation in mouse

skin papillomas and telomerase may be useful as bio-markers in early detection of tumors.
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TPA  (12-O-tetradecanoylphorbol-13-acetate), benzoyl
peroxide, anthralin, DMBA (7,12-dimethylbenz [a]anthra-
cene}i= Sigma Chemical 3JA} (St. Louis, MO, USA)Z.
FE P19 okadaic acid= LC Services (Woburn,
MA, USA):?:.-‘T'—H TU3HATt. Telomerase activity assay
8 71E% Intergen Corperation (NewYork, NY, USARIA],
Taq DNA polymerase= Roche 3]A} (Mannhelm Germany)
2HE] 47 75ich. 1 9)9) Aok EFS Alaslelnt
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%E FE sl DMBA (10nmo)S ) s}edu).
DMBA A2 ¥ 2% %Ye] ZAzd AGRE TPA (¢4
nmol), okadaic acid (2.5nmol), anthralin (220 nmol)
benzoyl perox1de (83 pmol)E- Ul 7tz T WA Az
s ks SRS B Ao ALt ‘%"Jﬁ"—"hﬂ
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Battalora e al., 1995; Klein-Szanto et al, 1982; Klein-
Szanto et al., 1984; Slaga et al, 1981; Suganuma et
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d2ud o)z B 3‘4%01] 7N telomeric repeat
amplification protocol (TRAP) assayell 2}&f =a)stich
(Wright e al., 1995). 7t DAMEZ 228 papillomas
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CHAPS lysis buffer (10mM Tris-HCL, pH 7.5, 1 mM
MgClL, 1mM EGTA, 0.1 mM benzamidine, 5mM b-
mercaptoethanol, 0.5% CHAPS, 10% glycerol, RNase
inhibitor 100 unit/myS- H7}3te] A $lellA 30871 ut
SR WAL 4oCell M 12,000 g7 2087 941
3l AedS dHoH, 2B Ao F
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ml MicroAmp reaction tube (Perkin Elmer)S AME-3}¢]
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Tris-HCI, pH 83, 0.15mM MgClL, 63mM KCI, 0.05%
Tween 20, ImM EGTA)® 50 mM deoxynucleoside
triphosphate, TS primer (5-AATCCGTCGAGCAGAGTT-
3), TRAP primer mix, 7ag DNA polymerase (2 Units)
7b E3HE Gl 30°CelM 3087k wkest % g40C/
30s, 59°C/30s, 72°C/45s0A 30 cycle® ZZA|Z{c}. u}
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©5E.o 125% non-denaturing polyacrylamide gelellA] A7)63%- 519127, ethidium bromide= 43}l deionized
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Fig. 1. (A) Mouse skin treated with acetone only for 22
weeks. (B) Mouse skin papillomas induced by initiation with

DMBA (10 nmol) and promotion with TPA (4 nmol) for 22 2 Jehton acetone B+ At dix2FolAE 15
weeks. ubAy-2- Ho|z] et} (Fig. 1)
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Fig. 2. TRAP assay for telomerase activity in mouse skin papillomas induced by initiation with DMBA (10 nmol) and promo-
tion with TPA (4 nmol), okadaic acid (2.5 nmol), anthralin (220 nmol) and benzoyl peroxide (83 umol), respectively. P, positive
control; N, negative control; +, heating for RNA degradation; —, without heating; BP, benzoyl peroxide; A, anthralin; OA, oka-
daic acid.
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TPA promotion 65F-E] 105 Atololl z&A3} H= 7
L2 AlRHe wEl 35 damgo)A= A 2rkx) o
o 4 Aol F2 A geld v Pear 7o)
AL SEL 5 e 2 27 o A EEA A}
€ 7Fs4de] o Alg g

BT WP EAE o] 43 AT " zro)xle] A
B3} 7R e Quaksls) Beise) 9l Ao
X3 (Kang et al, 1997; Li et al, 1997; Li et al, 1998)
Hell met £ d7eMs SEAIME s qlaksir)
FAH] e deknr] Szl iR 2] o2 )
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