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Abstract

In recent years, microbial alkaline proteases have become an important industrial and
commercial biotechnology product. Alkaline protease is widely used in food, detergent and
pharmaceutical industries due to its relatively high hydrolysis ability and tolerance in alkaline
conditions. Bacillus licheniformis has attracted the attention of researchers due to the
production of heat-resistant alkaline protease enzymes. Therefore, the aim of this study was to
clone the alkaline serine protease gene of Bacillus licheniformis into Escherichia coli in order
to produce this enzyme and to investigate the effect of temperature and pH on the activity of the
recombinant enzyme. In this study, the alkaline serine protease gene of Bacillus licheniformis
was amplified using specific primers and polymerase chain reaction (PCR). The alkaline serine
protease gene was transformed into Escherichia coli BL21 (DH5) by plasmid pMAL-c2X. Gene
transfer was investigated using PCR, and the cloned products' nucleotide sequence was
confirmed by determining the nucleotide sequence. Then the enzymatic capacity of recombinant
alkaline serine protease was investigated at different pH and temperatures with the modified
method of Folin and Ciocalteu. The present study showed that cloning the alkaline serine
protease gene in Escherichia coli led to a 343% increase in the production of the alkaline
protease enzyme. Polymerase chain reaction confirmed the cloning of the 1125 bp gene. Also,
the produced enzyme showed high stability and activity at high temperatures and alkaline pH.
Protease enzyme production with relatively high stability in different conditions shows the
important application value of this technique for enzyme production in industry and large-scale
production.
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