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Abstract — Phosphoryl guanidine oligonucleotides (PGO)
become essential tools for basic research in molecular biology,
molecular diagnostics and perspective for the therapeutics. To
determine molecular basis of the observed effects of PG
modification on elongation efficiency we performed molecular
dynamics simulation of Taq polymerase / PGO complexes. The
data obtained shows most important points for the analysis of
protein / PGO interaction and gives useful information for
development of improved PCR analysis.
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Motivation and aim

Motivation

Phosphoryl guanidine oligonucleotides (PGO) become
essential tools for basic research in molecular biology,
molecular diagnostics and perspective for the therapeutics [1-
4]. A number of problems in PCR diagnostics could be solved
by the using of PGOs. The influence of phosphoryl guanidine
(PG) group(s) on elongation of primers by Taq DNA
polymerase were studied experimentally. To determine
molecular basis of the observed effects we analyzes of Taq
polymerase / DNA complexes using computational
approaches.

Aim
To determine molecular basis of the observed effects of
PG modification on elongation efficiency we performed

molecular dynamics simulation of Taq polymerase / PGO
complexes.

Methods

The complex was build based on the structures PDBIDs:
ITAQ and 5E41. Lacking fragments of protein were added in
disordered form.

Classical full atomic molecular dynamics simulations in
implicit solvent water model were performed using Amber
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software, ff99bscl force field for DNA and ff14SB - for
protein. The data obtained was analyzed using ccptraj and
UCSF Chimera software.

Results

A number of complexes Taq polymerase and native and
PG-containing  oligonucleotides  were analyzed. All
complexes were stable along MD trajectory (50 — 100 ns).
Most important PG positions of different diastereomers which
are critical for PGO elongation were determined. The data
obtained in good agreement with the experimental results. The
results of the study shows most important points for the
analysis of protein / PGO interaction and gives useful
information for development of improved PCR analysis.
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