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Abstract

The Pfu DNA polymerase enzyme has the lowest error rate in the replication
process during PCR. However, the drawback of this enzyme is its low
processivity, which leads to halting after adding approximately 20 nucleotides
at the end of the primer from the DNA template strand. Here we have studied
and compared structurally and sequentially the PFU DNA polymerase and
DNA polymerases in a same family with highest processivity and designed
some mutations by rational design to improve processivity of the enzyme with
the lowest entropy and enthalpy costs. In this investigation, conformational
and behavioral changes have been studied by Molecular Dynamics simulation
and for more precise information, free binding energy is calculated and the
result shows that the mutant is willing to bind more tightly than native enzyme.

Keyword: DNA polymerase PFU, Molecular Dynamics, Processivity of
enzyme
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