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Abstract

Site-directed mutagenesis is one of the most effective methods for enhancing the
activity and stability of industrial enzymes. In this study, the influence of Alanine 56
substitution to isoleucine on the thermostability of a metalloprotease produced by a
moderately halophilic bacterium named Salinivibrio Proteolyticus (SVP) Strain AF-
2004 was investigated. The given mutation was constructed using the mutagenic
primers and Dpnl restriction enzyme treatment. The resulted mutant gene in the pQE-
80L vector was transformed into the various expression strains of Escherichia coli
(XL1-Blue, BL21 (DEs) pLysS, and Topl0). Then, the enzyme expression was
optimized using different cultural conditions. Subsequently, the wild and mutant
enzymes were extracted from zymography gel. Finally, the thermostability and activity
of wild and mutant enzymes were assayed. The maximum expression of the enzyme
was achieved using E.coli BL21 (DE3) pLysS, in Terrific broth medium, in the
presence of 1 mM IPTG, and after 24 h induction at 37 °C. The extracted wild and
mutant enzymes lost 42 and 24 percent of their activity after incubation at 70 °C for 20
min, respectively. However, the activity of the mutant enzyme was 11 percent more
than the wild enzyme. Therefore, the activity and thermostability of the mutant SVP
metalloprotease (A561) were improved compared to the wild enzyme.

Keywords: Optimization, Metalloprotease, Expression cloning, Halophile, Zymography
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