Acta Cryst. (1994). DS0, 225-227

225
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Abstract

Lipase from Chromobacterium viscosum has been
purified to homogeneity and crystallized in a form
suitable for X-ray diffraction analysis from 10-14%
polyethylene glycol 4000 and 10-14% 2-methyl-24-
pentane diol at pH 6.4 in the presence of 0.25%(w/v)
n-octyl-B-p-glucopyranoside. These crystals belong
to space group P2,2,2 with refined lattice constants a
=41.1A, b=156.8, c=43.6 A, indicating a cell
content of one monomer per asymmetric unit of the
crystal. The crystals diffract to a resolution of 2.2 A.

Introduction

Triacylglycerol hydrolases (E.C. 3.1.1.3), commonly
known as neutral lipases, are present in diverse
organisms, including animals, plants, fungi and
bacteria. They are surface-active enzymes, i.e. they
preferably catalyse the hydrolysis of ester bonds at
the lipid/water interface after activation by binding
to substrate micelles. It is obvious, therefore, that the
activity of lipases is considerably higher if the sub-
strate is present in micelles so, consequently, the
structure and sequence of events at the lipid/water
interface is of interest. Recent advances in
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lipoprotein biochemistry have increased the indus-
trial potential of lipase-catalysed reactions
(Harwood, 1989). An understanding of the molecu-
lar architecture of lipases is sought, therefore, as a
basis for protein engineering. The crystallization of
lipases from diverse organisms has been reported,
and the crystal structures of three fungal lipases
(Brady et al., 1990; Grochulski et al., 1993; Schrag,
Li, Wu & Cygler, 1991) and two human pancreatic
lipases (van Tilbeurgh, Sarda, Verger & Cambillau,
1992; Winkler, D’Arcy & Hunziker, 1990) are
known. However, no crystal structures of bacterial
lipases are known. The crystal structures of the
known lipases revealed the presence of a triad of
Ser-His-Asp (or Ser-His-Glu) in the catalytic sites.
These enzymes show a weak sequence homology in
the active-site region only, but some similarity in
their three-dimensional structures. This enzyme class
shows an a/B hydrolase fold (Ollis et al., 1992),
which consists of a central B-pleated sheet connected
by a-helices. The catalytic triad of all lipases is
buried under a helical segment, called ‘lid’.

The microbial lipase of Chromobacterium viscosum
ATCC 6918 (CVL) (Sagai, Ohta, Suzuki &
Imamura, 1989) exhibited sn 1,3-selectivity towards
triolein and is highly active over wide ranges of pH
(4-11) and temperature (298-343 K). Because of its
extraordinary stability this lipase is ideally suited as a
biocatalyst for the oil and fat industry. The mature
enzyme consists of 319 amino acids with one disul-
fide bridge.
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European Communities (CEC), [BIOT-CT91-0258
(LNBE)].
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