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Abstract

Abstract

A lipase-producing strain Dspro004 is isolated from the deepsea sediment of
eastern Pacific ocean. Morphological identification and phylogenetic analysis
indicate that this strain belongs to genus Pseudomonas. The optimum growth
condition is 15~25°C, pH 7.0~7.5. Dspro004 can produce lipase and protease,while
the optuimum condition for lipase producing is 48 h at 15°C, 0.5% NaCl and pH

6.0-8.0, respectively. adding of lipin substance may restrain the producing of lipase.

A lipase gene /ipA is obtained by cloning, expression and purification was
proceeded. The mass weight of the wild LipA is 50 kDa, the optimum condition for
activity is 30°C, pH 8.5~9.0, respectively, it is thermal-unstable at 50°C or higher
temperature, indicate it belongs to alkaline cold-active lipase. The activity is
restrained by high concentration of SDS,urea,Tween-80, guanidine hydrochloride
and EDTA, while affected little by beta-mercaptoethanol. Ca*". Mg”". Sr*'enhance
the lipase activity whereas Hg*" shows strong suppression. A protease gene aprA is
identified, cloned and expressed, the MW of which is 50 kDa. The optimum
condition for protease activity is 40°C,pH 8. 5. It is sensitive to high temperature,
possessing cold-adaptive enzyme features and may belong to alkaline
metalloproteinase, AprA can be activated by Ca*". Mg®". Zn*" while repressed by
EDTA.

UV-Mutagenesis is processed with the strain Dspro004 for increasing of LipA
production. A mutant strain UMO3 is obtained by screening of the mutagenesis, with
the maximal lipase activity producing of 2.7 U/mL, incresing by 39%. The results of
inspecting the strain through 5 generation cultures showed that the enzyme activity of
the strain was stable.

The genome of Dspro004 is sequenced by WGS method and the main frame map
is formed, which is a circular chromosome of 7,157,353 bp with the GC content of
60.85%, encoding 6559 genes with a sum length of 88.10% of the genome sequence,
there are 6 TRNA genes, 55 tRNA genes, 241 tandem repeat sequences, 9 transposons
and 120 IS sequences. It is found that the genes /ip4 and aprA are located in the same
ABC transporeter operon, the secretion of the LipA and AprA depend on the ABC

transporter system via pattern I secretion mechanism. Besides, a lot of hydrolytic

VIII



Abstract

enzymes are found in the Dspro004 genome, the further research of them will be
carried out on the next step, and it will be valuable for exploring the further

application potential of the strain Dspro004.

An amylase-producing strain NJ270 is isolated from the samples collected at the
waste pipe of Zhongshan Station, Antarctica. Morphological identification and
phylogenetic analysis indicate NJ270 belongs to genus Pseudomonas. Growth of
NJ270 shows characteristics of psychrotolerant bacteria. Secretion of amylase is
introduced by adding of starch. The enzyme purification is performed by ammonium
sulfate precipitation , Q Sepharose XL anion-exchange chromatography and
Sephadex G-75 exclusion chromatography, obtaining an amylase of mass weight of
55 kDa and specific activity of 122.5 U/mL. Enzyme characterization shows the
optimum pH and temperature for reaction were pH 9.0 and 50°C, respectively,
indicated mesothermal-active amylase features. It hydrolyses starch to produce
selectively maltopentaose as the only final product. The enzyme activity is enhanced
by adding Mg*", while restrained by Fe'", Co”" , Cu*’, Zn*", Hg*". As an alkaline

mesothermal-active amylase, it showed great industrial application potential.

Key words: deepsea sediment; cold-active lipase; UV-Mutagenesis; genome; amylase
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