NMSANENANITAUNUEIRUNETAY Waza1TayUlNg

a o ° a ¥ @ % <
VI‘I]ﬂ‘II'J'Nﬂ"I%“VI'N’]u‘lIﬂ\'lLVII@LNEL?@ LWﬂdl"ﬁLﬂuﬂ']ﬁﬁl']uN%iLﬁﬂ

STUDIES OF PERYLENE DERIVATIVES AND PLANT CHEMICALS
THAT INHIBIT TELOMERASE FOR ANTICANCER THERAPY
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STUDIES OF PERYLENE DERIVATIVES AND PLANT CHEMICALS
THAT INHIBIT TELOMERASE FOR ANTICANCER THERAPY

ABSTRACT

Telomerase is essential for the unlimited replicative capacity of most cancer cells.
Since most normal somatic cells do not express telomerase, inhibiting telomerase will
affect only cancer cells. Therefore, it makes telomerase a specific target for cancer
therapy. Telomerase is a ribonucleoprotein complex whose catalytic function depends
minimally on two components: the telomerase reverse transcriptase (TERT) protein and
telomerase RNA (TR). The expression of human TERT (hTERT) is well regulated, while
expression of hTR is ubiquitous. Our research group is interested to find new telomerase
inhibitors. We first established suitable and reliable telomerase inhibition assay, in which
the source of telomerase was produced by transient expression of plasmids containing
hTERT and hTR. We encountered the problems of doing direct telomerase inhibition
assay and suggested a better alternative assay, the fluorescent modified TRAP assay. In
search of telomerase inhibitors from plants, we found that ginger (Zingiber officinale)
could suppress hTERT and c-Myc expression. The A459 lung cancer cells treated with
the ethyl acetate fraction of ginger showed diminished expression of nTERT mRNA and
protein, and crude protein extract of these cells had less telomerase activity. We also
found that our synthetic perylene derivatives, the telomerase inhibitors in the class of G-
quadruplex ligands, had dual inhibitory effects on telomerase: by suppressing hTERT
expression in the cancer cells and preventing access of telomerase to its substrate by
inducing G-quadruplex formation of the telomeric DNA. Since G-quadruplex motif is
also found at the vascular endothelial growth factor (VEGF) gene promoter, we
investigated further whether our perylene derivatives could suppress VEGF expression
and found that they could. These findings are useful for development of ginger extract

and perylene derivatives as anticancer agents.





