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Abstract 

Nucleic acids exist as deoxyribonucleic acid (DNA) and ribonucleic acid (RNA). Apart 

from the well-known canonical double helix, nucleic acids can also fold into various non-

canonical secondary structures. The non-canonical DNA secondary structures include G-

quadruplex, i-motif, Z DNA, hairpin, cruciform, triplex, etc. G-quadruplex structures are 

widely abundant in the eukaryotic genomes at regions of biological significance, like the 

telomeres (DNA and RNA G-quadruplexes), promoters of oncogenes (c-MYC, BCL-2, c-

KIT, k-RAS, etc), untranslated regions of genes (n-RAS, VEGF, etc), as well as hotspots of 

recombination. These G-quadruplex secondary structures can act as molecular switches 

having roles in gene regulation, DNA damage and repair, genomic instability and are 

involved in diseases like cancer, diabetes, and neurological disorders. 

In recent times, G-quadruplexes have evolved from mere structural curiosity to highly 

integral therapeutic targets evidenced from their functions in regulation of essential cellular 

processes like transcription, replication, genome integrity and epigenetic expression. Thus, 

therapeutic intervention of these G-quadruplex structures using small molecules are 

considered as alternative strategies for anticancer discovery.  

Chapter 1 provides a general introduction of the G-quadruplex secondary structure. It also 

details the function and occurrence of both DNA and RNA G-quadruplexes in the 

geneome. Moreover, the therapeutic strategy to target G-quadruplexes have been 

discussed. The role of computational and biological tools to search and explore novel G-

quadruplex targets have also been emphasized. 

Chapter 2 demonstrates the inhibition of the most explored G-quadruplex found in the 

telomeric region of eukaryotic chromosomes. Stabilization of telomeric G-quadruplexes 

has been reported as an effective method of inhibiting telomerase mediated telomere 

lengthening. Indoloquinoxaline containing small molecules were screened and it was found 

that IQ2 with carboxamide side chain exhibited selective binding interaction with the 

human telomeric G‑quadruplex DNA and inhibited telomerase activity. The ligand also 




