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1
Table 1 Recent industrial applications of microbial enzymes in Japan *
Item Product Year Process
Amino acids D-p-Hydroxy- phenylglycine 1979 Enzymatic
1995
Aspartate 1984 Membrane bioreactor
1986 Membrane bioreactor
DOPA 1994 Enzymatic
Hydroxyproline 1997 Enzymatic
Sweetners Paratinose 1984 Immobilized bioreactor
Aspartame 1987 Enzymatic
Lactosucrose 1990 Enzymatic
Galacto-oligo- saccharide 1990 Enzymatic
Maltotriose 1990 Immobilized bioreactor
Engineered stevia sweetner 1993 Enzymatic
Theande-oligosaccharide 1994 Immobilized bioreactor
Trehalose 1995 Enzymatic
Nigero-oligosaccharide 1998 Enzymatic
Oils Physiologically functional oils 1989 Immobilized bioreactor
1990 Enzymatic
1998 Enzymatic
Polyunsaturated fatty acids 1998 Enzymatic
Vitamins Stabilized vitamin C 1990 Enzymatic
Nicotinamide 1998 Enzymatic
Vitamin C phosphate 1999 Enzymatic
Pantothenate intermediate 1999 Enzymatic
Chemicals Acrylamide 1988 Immobilized bioreactor
Chiral epoxides 1985 Enzymatic
Pharma intermediates Herbesser intermediate 1992 Membrane bioreactor
Chiral alcohols 2000 Enzymatic
Others Casein phosphopeptide 1988 Enzymatic
Hypoallergenic rice 1991 Enzymatic
Hypoallergenic protein 1991 Enzymatic
67 20
2
21 1990 10 §-n
Human Ge-
nome Project HGP °
GenBank/EMBL/DDBJ 3
bioinformatics 1987 Threading

20 50
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2 Web

Table 2 Some important databases in the Web * " 7

Databases

World Wide Web

GenBank Nucleotide and protein sequences
EMBL Nucleotide sequences

PIR Protein sequences

SWISS-PROT Protein sequences
SWISS-PROT mirror site in Peiking University
The Protein Data Bank PDB

Hitp //www.ncbi.nlm. nih. gov

Http //www. embl-heidelberg. de

Hitp //www.nbrf. georgetown . edu/pir/
Http //www. expasy. org

Hitp //cn. expasy. org/

Http //www. resb. org/pdb/

hitp //www. bio —

soft . net

W. Gilbert 1991 8
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Application of Bioinformatics in Researches of Industrial Biocatalysis

YU Hui-Min®  LUO Hui SHI Yue SUN Xu-Dong SHEN Zhong-Yao
Department of Chemical Engineering  Institute of Biochemical Engineering  Tsinghua University — Betjing 100084  China

Abstract  Industrial biocatalysis is currently attracting much attention to rebuild or substitute traditional producing process of
chemicals and drugs. One of key focuses in industrial biocatalysis is biocatalyst which is usually one kind of microbial enzyme.
In the recent new technologies of bioinformatics have played and will continue to play more and more significant roles in re-
searches of industrial biocatalysis in response to the waves of genomic revolution. One of the key applications of bioinformatics in
biocatalysis is the discovery and identification of the new biocatalyst through advanced DNA and protein sequence search com-
parison and analyses in Internet database using different algorithm and software. The unknown genes of microbial enzymes can al-
so be simply harvested by primer design on the basis of bioinformatics analyses. The other key applications of bioinformatics in
biocatalysis are the modification and improvement of existing industrial biocatalyst. In this aspect bioinformatics is of great im-
portance in both rational design and directed evolution of microbial enzymes. Based on the successful prediction of tertiary struc-
tures of enzymes using the tool of bioinformatics the undermentioned experiments i.e. site-directed mutagenesis fusion pro-
tein construction DNA family shuffling and saturation mutagenesis etc are usually of very high efficiency. On all accounts

bioinformatics will be an essential tool for either biologist or biological engineer in the future researches of industrial biocatalysis

due to its significant function in guiding and quickening the step of discovery and/or improvement of novel biocatalysts.

Key words industrial biocatalysis biocatalyst bioinformatics

Received 09-29-2003

This work was supported by both the National Natural Science Foundation of China No. 20206014 and the Foundation for the Author of National Excellent
Doctoral Dissertation of PR China.

* Corresponding author.  Tel 86-10-62788568  Fax 86-10-62770304  E-mail yuhm@ tsinghua. edu.cn

© PERZERMEMHARTATIHESHIEL http://journals. im. ac. cn



