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Genome sequencing and systems biology 
analysis of a lipase-producing bacterial 
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N. Li*, D.D. Li*, Y.Z. Zhang, Y.Z. Yuan, H. Geng, L. Xiong and D.L. Liu

School of Life Sciences, Central China Normal University, Wuhan, China

*These authors contributed equally to this study.
Corresponding author: D.L. Liu
E-mail: ldl@mail.ccnu.edu.cn

Genet. Mol. Res. 15 (1): gmr.15017331
Received September 14, 2015
Accepted December 28, 2015
Published March 18, 2016
DOI http://dx.doi.org/10.4238/gmr.15017331

ABSTRACT. Lipase-producing bacteria are naturally-occurring, 
industrially-relevant microorganisms that produce lipases, which can 
be used to synthesize biodiesel from waste oils. The efficiency of lipase 
expression varies between various microbial strains. Therefore, strains 
that can produce lipases with high efficiency must be screened, and the 
conditions of lipase metabolism and optimization of the production process 
in a given environment must be thoroughly studied. A high efficiency lipase-
producing strain was isolated from the sediments of Jinsha River, identified 
by 16S rRNA sequence analysis as Serratia marcescens, and designated 
as HS-L5. A schematic diagram of the genome sequence was constructed 
by high-throughput genome sequencing. A series of genes related to 
lipid degradation were identified by functional gene annotation through 
sequence homology analysis. A genome-scale metabolic model of HS-ML5 
was constructed using systems biology techniques. The model consisted 
of 1722 genes and 1567 metabolic reactions. The topological graph of 
the genome-scale metabolic model was compared to that of conventional 
metabolic pathways using a visualization software and KEGG database. 
The basic components and boundaries of the tributyrin degradation 
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subnetwork were determined, and its flux balance analyzed using Matlab 
and COBRA Toolbox to simulate the effects of different conditions on the 
catalytic efficiency of lipases produced by HS-ML5. We proved that the 
catalytic activity of microbial lipases was closely related to the carbon 
metabolic pathway. As production and catalytic efficiency of lipases varied 
greatly with the environment, the catalytic efficiency and environmental 
adaptability of microbial lipases can be improved by proper control of the 
production conditions.
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