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ABSTRACT

In order to clarify the effect of the base moiety of nucleotide analogs on telomer-
ase inhibition, triphosphate derivatives of biologically active nucleosides, 30-
azido-30-deoxythymidine (AZT), 20-deoxy-20-fluoroarafuranosylthymine (FaraT),
acycloguanosine (ACG) and their guanine or thymine counterparts (AZdG,
FaraG and ACT, respectively) were investigated. In all of the present cases, gua-
nine derivatives showed more potent inhibition than their thymine counterparts.

INTRODUCTION

Telomerase, which catalyses telomere DNA elongation in eukaryotic cells
through addition of the G-rich repeat,[1] especially 50-TTAGGG-30 in vertebrates,
using an RNA template in the enzyme molecule, is classified as one of the reverse
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transcriptases. To clarify the susceptibility of telomerase to sugar-modified nucleo-
tide analogs, we investigated the inhibitory effect of 30-azido-30-deoxythymidine
50-triphosphate (AZTTP), 20-deoxy-20-fluoroaraTTP (FaraTTP), acycloguanosine
triphosphate (ACGTP)–triphosphate derivatives of typical biologically active
nucleosides–and their guanine or thymine counterparts (AZdGTP, FaraGTP and
ACTTP, respectively) (Fig. 1).

MATERIALS AND METHODS

Nucleotide Analogs–AZdGTP and FaraGTP were obtained from the corres-
ponding nucleosides[2,3] by chemical phosphorylation.

Telomerase Activity Measurement–To study the properties of telomerase and
for inhibition studies with some compounds, the stretch PCR assay was performed
as described for human HeLa cell extracts.[4]

Figure 1. Nucleotide analogs examined in this study.

Figure 2. After an extension reaction with telomerase (HeLa cell S100 extract) in the presence
of various concentrations of the compound, the DNA products were purified by ethanol pre-
cipitation and then amplified by the stretch PCR method. The PCR products were separated
by polyacrylamide gel electrophoresis and detected by staining with SYBR green I. The
amounts of PCR products, constituting a DNA ladder, were estimated using a fluorescence
image analyzer. Telomerase activity was measured in the presence of the indicated concentra-
tions of nucleotide analogs, 10mM dTTP (Fig. 2A) or 10mM dGTP (Fig. 2B) and the other
two dNTPs each at 200mM. Activity without an inhibitor was taken as 100%, and the acti-
vities remaining are shown.
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RESULTS AND DISCUSSION

As shown in Fig. 2A and 2B, the thymine analogs AZTTP and FaraTTP pro-
duced moderate or weak inhibitory effects. On the other hand, the guanine analogs
ACGTP, AZdGTP and FaraGTP exhibited potent inhibitory effects. As a prelimi-
nary experiment, we analyzed the primer extension products that were synthesized
by cherry salmon testis telomerase in the presence of nucleotide analogs. AZdGTP
was effectively incorporated at the 30-terminus of the primer strand and chain termi-
nation was elicited. Telomerase incorporates as many as three dGMP residues during
an extension reaction of six residues. As expected, dGTP analogs appear to show
promise as telomerase inhibitors. Further study of telomerase inhibitors is now
under way in our laboratory.
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