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G

-quadruplex structures formed in telomeres and proto-oncogene represent a potentially useful target for anticancer drugs.
Stabilization of this arrangement may inhibit the further action of different enzymes involved in cancer cell immortalization. In
present work, structure based drug design was carried out on crystal structures of a parallel stranded human telomeric quadruplex in
complex with the porphyrin TMPyP4 and tetra-(4-n-methylpyridyl) porphyrin with monomeric parallel-stranded DNA tetraplex of
c-myc promoter. In case of human telomeric quadruplex, the porphyrin molecules bind by stacking onto the TTA nucleotides, either
as part of the external loop structure or at the 5’ region of the stacked quadruplex having no direct ligand interactions with G-tetrads.
This is in accord with the relative non-selectivity by porphyrin for quadruplex DNAs compared to duplex DNA. While in c-myc,
promoter involves a core of three stacked guanine tetrads formed by four parallel guanine tracts with all anti guanines and a
snapback 3’-end syn guanine in complex with porphyrin moiety. After virtual screening some of the potential compounds were
evaluated for their ability to bindand stabilise G-quadruplex structures by PCR stop assay procedure.DNApolymerase primer
extension reactions were carried out using twoseparate DNA templates. One contained four repeats of the humantelomeric sequence
(Quadruplex Forming, QF), Temp[TTAGGG]4 and a second contained fourrepeats of a non-G-quadruplex-forming sequence (NQF),
Temp[TTAGAG]4. Primer extension reactions were conducted in the varying concentrations of porphyrin analogues.Compoundswere
also evaluated for in vitro cell growth inhibition,expressed as IC50 values using MTT assay in two human tumor cell lines MCF-7
(breast carcinoma) and A549 (non-smallcell lung carcinoma). In general, all of the compounds are effective G-quadruplexstabilisers.
Ligand-induced polymerase stop productsat the G-quadruplex-forming site increased upon increasing theconcentrations of ligands.
The primer extension reactionsusing the non-G-quadruplex-forming Temp[TTAGAG]4had revealed no G-quadruplex stop products,
which indicates that the inhibition of DNA polymerase activity using thistemplate is due to non-specific interactions of the porphyrin
ligands with theDNA. It was also observed that, after comparing the inhibition of full length product formed by both quadruplex and
non-quadruplex forming templates, most compounds act as non-specific inhibitors of telomerase except PYP-1 and in some extent
PYP-2.
The study indicates that these compounds had strong G-Quadruplex binding affinity with very good inhibitory activity in MCF-7
and A549 cell lines.
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