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Abstract

Guanine rich DNA sequences have ability to self-organize as quadruplex structures.
Quadruplex structures were found in the genome: telomeres and the parts, that are
responsible for the synthesis of immunoglobulins. Promotional parts that generate
quadruplexes were localized in oncogens and genes associated with cancer. many in vitro
specifically selected for specific targets RNA and DNA-apameres generate quadruplex
structures. Quadruplex priming amplification (QPA) allows isothermal amplification of
nucleic acids with improved yieldand simplified detection. This assay is based on a DNA
quadruplex, 5-GGGTGGGTGGGTGGG-3’ (G3T), which in the presence of specific cations
possesses unusually high thermal stability. QPA employs truncated G3T sequencesas primers,
which upon polymerase elongation, self-dissociate from the binding site and allow the next
round of priming without thermal unfolding of amplicons. The rate of amplification strongly
depends on the thermal stability of the primer/primer binding site (PBS) complex. In
addition to standard stabilizing factors for duplex DNA, the quadruplexes have specific
stabilizing factors: Coordination of guainie’s carbonyls with cations and loops, which are
involved in the formation of monomeric and dimeric G-quadruplex structures. The length
and the primary structure of loops significantly affects the formation and stabilization of the
quadruplex. In the present study, we studied the foldand thermodynamic properties of the
wild-type G3T and variants containing sequence modifications or extensions at the 5" and 3’
ends. Thermal unfolding experiments revealed, that purine bases incorporated at loop
positions significantly destabilize the quadruplex, while pyrimidines in loop positions have
almost no effect. Attachments of different length nucleotides at the 5’-end causes significant
thermal destabilization, though the effect of attachments at the 3’-end revealed almost no
effect. Overall, the results of our research can be used to develop more efficient models of
isothermal QPA reaction. Also, the results achieved through our research activity can be

used in DNA nanotechnologies and biotechnology in the future.

Keywords: QPA, G3T, DNA quadruplexes; DNA amplification, thermodynamics.
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