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Cold-active lipases: Characterization and Structure Elucidation
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Nature has designed lipase to be one of the great catalysts. The bacterial lipases display the highest versatility, reactivity and 
stability in the organic solvents. The ability of lipases to catalyse many reactions apart from hydrolysis reveals the potentials 

to be employed in various industrial chemical processes. Stability of lipases in organic solvents is an extra, unique feature where 
enzymatic reactions in organic media provide many advantages compared to aqueous reactions. To maximize its full biocatalytic 
potentials, the understanding on the biochemical and structural features of this class of enzyme are imperative. Therefore, research 
was conducted to isolate, express, characterize and determine the structure of lipase from an Antarctic and local bacteria via in silico 
and crystallographic approaches. Lipases from Antarctic organism such as Pseudomonas sp. AMS3 and Glaciozymaantarctica were 
characterized and their structure solved. In addition, cold- active lipase from Staphylococcus sp. AT2 was isolated and characterized. 
Literature shows that most of the organic solvent stable bacterial lipases are produced by Pseudomonas sp. and Bacillus sp., but very 
few from Staphylococcus sp. AT2 lipase is originated from Staphylococcus epidermidis AT2 and this enzyme is the first purified 
recombinant solvent tolerant lipase from S. epidermidis so far. Besides being stable in various organic solvents, AT2 lipase is active 
at cold-temperature, another unique industrial property for reduction of energy consumptions, fine chemical synthesis and other 
applications.
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