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Amano Pharmaceutical Co., Ltd., Kunotsubo, Nishiharu-cho, Nishikasugai-gun, Aichi, Japan
* The Institute of Physical and Chemical Research, Hirosawa, Wako-shi, Saitama, Japan

Summary

The lipase gene from Pseudomonas sp. M-12-33 was cloned. The cloned DNA was 2.9 Kb in length, which was
essential for production of the lipase and contained two open reading frames, lipA and lipX. The lipA gene was sup-
posed to comprise 1092 nucleotides and give a preproprotein of 364 amino acids which was then processed to a mature
lipase protein of 320 amino acids. On the other hand, the lipX gene was assumed to code a protein of 344 amino acids

concerned with some regulation of the enzyme production.

1. Introduction

Lipases ( EC. 3. 1. 1. 3) are widely distributed in animals, plants and microorganisms, and some of them are
industrially used in a lot of processes, for example, production of fatty acids by hydrolysis, cocoa butter alternatives by
ester exchange reaction, and glycerides by synthetic reaction. However, there are many problems remaining unsolved.
These problems have difficulties in establishments of reactionary conditions, expensive enzyme costs and enzyme inacti-
vations on repeating uses and storages, because enzyme reactions in the oil-water interface are complicated and enzyme
productivities and stabilities in purified state are relatively low. So, we planed to improve the productivity and proper-
ties of a lipase from Pseudomonas sp. M-12-33, isolated by K. Arima®) as one of the potent lipase producing strains,
and identified as Psedomonas cepacia. Here we will report the results of cloning, sequencing and regulation of the

lipase gene.
2. Materials and Methods

Bacterial strains (Pseudomonas sp.) were used in this study as follows; M-12-33: lipase +, prototrof, HW10: lipase
—, mutant, HW21: lipase —AlipAAlipX, HW23: lipase —alipX, P. putida IFO 3738: lipase —, prototrof. HW10 was isolat
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ed from M-12-33 by NTG treatment, HW21 and HW23 were obtained from M-12-33 by the homologus recombination-
mediated gene substitution. Plasmids were used as follows; pFL100: Km", pFL210 : Km", Cm", pTS1205: Km", Sp/Sm".
pFL100 was a recombinant of RSF1010 and pUCA4K, and pFL210 was a recombinant of pFL100, pUC18 and pBR327.
pTS1205, a derivative of pSa, was kindly given by Prof. T. Nakazawa at Yamaguchi Univercity, Japan.

The gene cloning was carried out by the shott-gun cloning method using a self cloning system as follows; host
strain: HW10, vector plasmid: pFL100, inserted DNA: EcoRI digests of chromosomal DNA from M-12-33, transforma-
tion method: electroporation, selection method: plate assay on Antibiotic Medium 3 agar plate containing 0.25 % of

triolein and 500ug/ml of Km.
3. Results and Discussions

Among 10000 transformants tested, 8 halo-forming strains were obtained. Plasmids were extracted and the insert-
ed DNA fragments were analyzed by agarose gel electrophoresis. We found that these plasmids were divided into two
kinds, one contained about 10 Kb of the EcoRI fragment and other one contained 6.0 Kb and 2.7 Kb of EcoRI frag-
ments. These plasmids were named pLiP1 and pLS1, respectively. pLiP1 was assumed to contain the lipase gene, be-
cause of accumulation of the lipase in cells of HW10 and cultured broth of M-12-33, and because of expression in P,
putida IFO 3738. On the other hand, pLS1 complemented the variation of other genes which was assumed to be con-

cerned with secretion in HW10.

After deletion analysis ( Fig.1), the 3 Kb of Clal-EcoRI fragment was sequenced. These experiments revealed that
the 2.9 Kb of EcoRI-BglII fragment was essential for the production of the lipase and contained two open reading
frames, lipA and lipX. The lipA gene was supposed to comprise 1092 nuclotides and give a preproprotein of 364 amino
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Fig.1 Deletion Analysis of the Lipase Gene from pLiP1

Pseudomonas sp.HW10 and Pseudomonas putida IFO 3708 were used as host strains
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acids which was then processed to a mature lipase protein of 320 amino acids on the basis of the correspondence with
the N-terminal amino acid sequence with the purified protein.

In the 5'-flanking region of LipA, a -GGAG- sequence marking a Shine-Dalgano ( SD ) sequence was found and a
-CGGC-8bp-TTGC- sequence was predicted to be a promoter sequence by the deletion analysis and the homology
search for promoter regions in Pseudomonas sp'2),3) (Fig.2). The amino acid sequence of the lipase predicted from the
nucleotide sequence, revealed less homology among those of lipases from many origins reported, except for P. fragi
1FO-12049%) and Chromobacterium viscossums). On the other hand, a -Gly-His-Ser-GIn-Gly- sequence was found, that

seemed to be the homologus region around the essential serine.
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Fig. 2 Localization of the Lipase Gene Promoter by Deletion Analysis

The boxes indicate the putative promoter; the arrows indicate the inverted repeat regions;

SD indicates the proposed Shine-Dalgarno sequence: the lipA indicates the start position.

The lipX gene was assumed to comprise 1032 nucleotides and follow the lipA gene tandemly. Only 3 nucleotides
were found among the start codon of the former and the stop codon of the latter. The effect of the lipX gene on the
enzyme production studied in Pseudomonas sp. system revealed that this gene worked very effectively in both single
copy and multi copy genes (Table 1), but less in discontinuous states with the lipA gene. From these results, the func-

tion of the lipX gene was assumed to be concerned with some regulation on the lipase production.
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Table 1 Effect of lipX Gene on Lipase Production

Genotype Lipase activity(U)
Strain
Host Plasmid Sup Cell
M-12-33 lipA  lipX 7.000 410
HW23 lipA  AlipX 0 1
HW21 AdlipA  AlipX lipA lipX 26,500 780
HW21 dlipA  AlipX lipA  AlipX 0 0

The pTS1205 was used as the vector plasmid.
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