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Enzymes, the cornerstone of synthetic biology, can catalyze diverse reactions, and could be used in various 
industry, such as food, pharmaceutical, chemical industry, etc. 

Enzyme engineering is the process of modifying the structure and function of proteins or creating new proteins 
based on the relationship between molecule structures and biological functions in order to finish the set target.

Enzyme Engineering Introduction
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Medicilon Enzyme Catalytic Platform

~300 m2 Biological Lab.

Our team own rich experiences in enzyme engineering.

We can quickly perform data mining and enzyme evolution according to customers’ needs based on our 
mature bioinformatics and molecular biological platform.

We can provide a more environmentally friendly and economical process based on our complete 
biotransformation ability.

C-N lyase

Enzyme Catalyzed Reactions

Redox reactions Hydrolytic reactions C-Het Atom formation C-C bond formation ……

Intermediate ProductSubstrate

Process time, waste and cost savings - more streamlined manufacturing

Avoids build up of unstable intermediates 

Multistep enzymatic reactions in one pot
No intermediate isolations

……Amino-acid aminotransferase

Enzyme selection or discovery, such as:

Natural/Unnatural Amino Acids

Amino acid hydroxylase
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Enzymes libraries building

    2000 enzymes used for diverse catalytic reactions

Directed evolution of enzymes

    Gene mutations libraries building, using the strategy of combining rational and semi-rational design.

    High throughput screening: plate screening, microplate screening, FACS screening

Synthesis of modified nucleoside

    Low value added nucleosides converted into high value added nucleosides through enzymatic catalysis

Synthesis of unnatural amino acid

    Enzymatic catalysis

Synthesis of pharmaceutical intermediates

    Reduce chemical reaction steps and costs through enzymatic catalysis, and which is applied to process 
scale up

The period of enzyme evolution was ~3 months in Medicilon 1500~2000 
mutants (including site directed mutants and libraries) were screened 
during this term.

    Note: one library contained 90 mutants

Activity based classification for enzyme evolution and/or enzymatic process:

    The effect of early improvement exceeds the results of the later period

Month 3

80% 
RESULTS

20% EFFORT

Table 1 The period of enzyme evolution in Medicilon



+ Penicillin G acylase
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Development of Enzyme Process in Drug Synthesis

Step n
Small molecule drug 
synthesis

ADC synthesis & 
modification, such 
as sortase glutamine 
transaminase, etc.

Enzyme process 
development/immo-

bilization

Sucrase, 
asparaginase, 

etc.
Enzyme 

evolution

Step n-1
Enzyme 
catalytic 
reactions

Enzyme 
screening

Enzyme 
fermentation 
production

High throughput 
screening platform

High quality 
enzyme library

Enzyme evolution 
technology platform

Rapid process 
development capability

Reasonable producing 
arrangement

Project 
management

Good communication 
& coordination

Enzyme 
development

Therapeutic 
enzymes

Mature platform ability

Good project management ability

High speed collaborative cooperation of each functional modules

Timely and effective information transmission
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Figure 1 Process of Penicillin G acylase catalysis

Computer-assisted design were used for Penicillin G acylase modification, the substrate tunnels were 
rebuilt with combinatorial active-site saturation test.

The activity enhanced ~5.8 fold, the conversion rate improve to 94.84% from 90.84% at the condition of 
15 g/L PGM+15 g/L 7-ADCA.
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The multi enzyme catalytic system of Vanillin synthesis was optimized through improving the activity 
of FCS and/or ECH.

The yield of Vanillin enhanced obviously.

The immobilization ability of ACAE onto epoxy resin was improved by increasing the number of Lys on 
the surface of ACAE.

The yield of 7-ACA improved.
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Vanillin

Mg2+, ATP, CoASH
Feruloyl-CoA synthetase

fcs

Feruloyl-CoAFerulic acid

ech
Feruloyl-CoA hydratase/aldolase

CH3COSCoA

Figure 2 The synthesis pathway of Vanillin from Ferulic acid

Figure 3 Process of ACAE catalysis

Figure 4 ACAE immobilized onto epoxy resin through ω-NH2 of Lys


