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Commercially important organic compounds are sometimes water-unstable and/or water-insoluble.
Such organic compounds must be synthesized in organic solvents. Especially, reactions with lipase are
desirable to carry out in the presence of organic solvents or in an organic solvent, because the
substrates of lipase are water-insoluble lipids. And reaction rates are markedly increased by
solubilizing the substrates in the presence of organic solvents. Furthermore, lipase can also catalyze
synthetic reactions, which are the reverse reactions of hydrolyses, and transesterification reactions in
the presence of organic solvents. Therefore, organic solvent-stable lipase is very useful. The objects of
this research are understandings of organic solvent-stability of a lipase and increasing of productivity
of an organic solvent-stable lipase.

To understand organic solvent-stability of a lipase, directed evolution of LST-03 lipase was
performed. By random mutagenesis of LST-03 lipase and high-throughput screening, mutated LST-03
lipases with high organic solvent-stability were obtained. By sequencing of mutated lipase genes,
site-directed mutagenesis, and structure analysis of mutated lipases by molecular mechanics
calculation, it was found that the formation of a salt bridge, hydrogen bonds, lead to an improved
packing of the hydrophobic core, and pl shift of side chain play a very important role in increasing
stability of the lipase in the presence of organic solvents.

The LST-03 lipase requires lipase-specific foldase for activation. Abundant expression of the active
lipase was successfully accomplished with individual expression of the lipase and foldase in a
heterologous host and subsequent in vitro activation. And a hyper-activated lipase was obtained by in
vitro engineering of the foldase and the addition of calcium ions.




