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Abstract

Uricase (EC 1.7.3.3; Uox) is a peroxisomal oxidoreductase that catalyzes the oxidation of uric acid to
hydrogen peroxide and allantoin. Its absence in humans leads to elevated uric acid levels
(hyperuricemia) due to the consumption of high-protein foods, ultimately resulting in diseases such as
gout. Therefore, uricase is utilized as a therapeutic enzyme for treating hyperuricemia-related
conditions. This study aims to enhance the thermal stability of uricase through targeted mutagenesis via
genetic engineering. Initially, molecular dynamics simulations (insilico) were performed to analyze
protein unfolding. By comparing parameters such as energy, radius of gyration, RMSD, and RMSF
between candidate mutations and the wild-type enzyme, an optimal mutation was selected. Mutagenesis
was conducted using targeted mutagenesis techniques, followed by optimization of enzyme
transformation and expression in E. coli, with purification achieved through nickel affinity
chromatography. The expression and purity of the enzyme were confirmed using SDS-PAGE, showing
a molecular weight of 43 kDa for uricase in vertical electrophoresis. This study will evaluate the activity
of both the mutated and wild-type enzymes and comparing their thermal stability.
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