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ABSTRACT

An expression library was generated from a partial Nco 1 and Hind III
digestion of plasmid DNA from the thermophilic bacterium Bacillus
stearothermophilus P1 cloned in E. coli DH5a using pUC-19 vector that had an open
reading frame of 1,254 nucleotides coding a 29 amino acid signal sequence and a
mature sequence of 388 amino acids. The DNA fragment was cut in part of the mature
sequence and cloned into the pQE-60 expression vector and expressed in E. coli M15
[pREP4]. Based on secondary structure pfedictions and multiple sequence alignment
with the homologous lipases knowing three-dimensional (3-D) structure, the 3-D
structure model of this enzyme was constructed and revealed the topological
organization of the fold corroborating our predictions. This enzyme was hypothesized

the o/B-hydrolase fold typical of several lipases and identified Ser-113, Asp-317, and



His-358 as the putative members of the catalytic triad that was confirmed by site-
directed mutagenesis. The recombinant lipase was overexpressed by 0.4 mM IPTG
induction for 3 h at 37°C. It was purified to homogeneity using ammonium sulphate
precipitation, strongly anion-exchange chromatography (Poros 20 HQ) and Sephacryl
S-200HR. The molecular mass of the purified lipase was determined to be
approximately 43 kDa by SDS-PAGE and mass spectrometry. The purified lipase had
an optimum pH of 8.5 and showed maximal activity at 55°C. It was stable for 1 h at
pH 8.5-9.0 and 55°C and highly stable in the temperature range of 30-65°C. The
highest activity was found with p-nitrophenyl caprate as the synthetic substrate and
tricaprylin as the triacylglycerol. Its activity was strongly inhibited by 10 mM PMSF
and 1-hexadecanesulfonyl chloride indicated that it contained a serine residue which
plays a key role in the catalytic mechanism. In addition, it was stable for 1 h at 37°C
in 0.1% CHAPS and Triton X-100. It was also stable in various organic solvents
(30%v/v) at 37°C for 1 h except acetonitrile and butanol. In addition, the purified
lipase was crystallized in a suitable form for X-ray diffraction analysis using the
hanging drop method of vapor diffusion with 20% saturated ammonium sulphate as
the precipitating agent at 16°C. Moreover, the chiral separation of the lipase on 3-
phenoxy-1,2-propanediol showed the lipase had a preference on S(-) form especially

in dichloromethane.
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