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Enhanced expression of L1 lipase from Bacillus stearothermophilus
L1 in Escherichia coli BL21(DE3) by inserting three peptide
(threonine-serine-serine) into its N-terminus
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Cellulose binding domain (CBD) and linker sequences of endoglucanase II from Trichoderma
harzianum  were isolated by polymerization chain reaction (PCR), and they were fused to N-terminal of
Bacillus stearothermophilus L1 lipase for effective immobilization to cellulose matrix and easy
purification of it. L1 lipase and fused to CBDLinker(CBDLinker-lipase) were expressed under T7lac
promoter in Escherichia coli BL21(DE3) respectively. A growth inhibition effect was observed in case
of the mature BSL expression, not in case of CBDLinker-lipase expression. As a result, the expression
of CBDLinker-lipase was dramatically increased about 4 times than it of the mature L1 lipase.

To investigate this improved expression and growth. three kinds of expression vectors were
constructed; CBD fused to N-terminal of lipase (CBD-lipase), C-terminal of lipase (lipase-CBD)
without linker, and linker fused to N-terminal of lipase (Linker-lipase) without CBD. The enhanced
expression of lipase was observed in all expression vectors but the expression characteristics were
different. When CBD was fused to N- or C-terminal of lipase, a large portion was observed in the
insoluble fraction without loss of its activity. However, when only linker was fused to lipase, most of
fusion protein was observed as an active soluble form. Linker sequence consists of 32 amino acids rich
in serine, proline and threonine. To investigate the function of amino acids among linker sequences, the
subdivided linkers were fused to N-terminal of lipase and were expressed respectively. All subdivided
linkers containing theronine-serine-serine amino acids enhanced expression of L1 lipase as same as it of
linker (full length)-lipase. Furthermore, we are investigating whether the three amino acids affect the
folding or the structure or the enzyme characteristics of lipase.
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