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Abstract

Microorganisms have been widely employed for the production of useful bioproducts including
primary metabolites such as ethanol, succinic acid, acetone and butanol, secondary metabolites
represented by antibiotics, proteins, polysaccharides, lipids and many others. Since these
products can be obtained in small quantities under natural condition, mutation and selection
processes have been employed for the improvement of strains. Recently, metabolic engineering
strategies have been employed for more efficient production of these bioproducts. Metabolic
engineering can be defined as purposeful modification of cellular metabolic pathways by
introducing new pathways, deleting or modifying the existing pathways for the enhanced
production of a desired product or modified/new product, degradation of xenobiotics, and
utilization of inexpensive raw materials. Metabolic flux analysis and metabolic control analysis
along with recombinant DNA techniques are three important components in designing optimized
metabolic pathways. This powerful technology is being further improved by the genomics,
proteomics, metabolomics and bioinformatics. Complete genome sequences are providing us
with the possibility of addressing complex biological questions including metabolic control,
regulation and flux. In silico analysis of microbial metabolic pathways is possible from the
completed genome sequences. Transcriptome analysis by employing DNA chip aflows us to
examine the global pattern of gene expression at mRNA level. Two dimensional gel
electrophoresis of cellular proteins can be used to examine the global proteome content, which
provides us with the information on gene expression at protein level. Bioinformatics can help us
to understand the results obtained with these new techniques, and further provides us with a
wide range of information contained in the genome sequences. The strategies taken in our lab
for the production of pharmaceutical proteins, polyhydroxyalkanoate (a family of completely
biodegradable polymer), succinic acid and fine chemicals by employing metabolic engineering

powered by genomics, proteomics, metabolomics and bioinformatics will be presented.
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