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Is biocatalysis an attractive option? Need the right partnership! 

ÅProduct quality 

ÅCost effectiveness 

ÅScalability 

ÅRegulatory/registration/legal requirements 

Synthesis of a drug intermediate / API 



Biocatalysis  strenghts 

Unsurpassed selectivity 

Regio-selectivity Enantio-selectivity Chemo-selectivity 

Activity under mild reaction conditions 

Temperature pH Aqueous media 

Relatively cheap to produce 



Enzyme 

Screening 

Enzyme 

Production 

Process 

Development & 

Manufacturing 

Biocatalysed process design 



Challenges in biocatalysed process design 

Limited substrate specificity 

Difficult to find the right enzyme for the process 

Limited enzyme availability 

Limited Space Time Yield 

Limited enzyme stability 



Enzyme development, engineering and production 

Directed evolution is a 

remarkably inefficient 

procedure 

Huge number of variants 

>90% mutants totally inefficient 

Most of time spent for screening nothing 

Efficient 

(over)expression of 

cloned enzyme is difficult 

Fermentation yield depends on big 

number of parameters 

Activity measurement is often expensive 

and/or time consuming 

Direct measurement of enzyme content 

with standard methods is time consuming 



Enzyme production 

Critical for the process sustainability 

Enzyme robustness 

Enzyme production yield 

Fermentative process parameters: 

ÅMicrobial strain 

ÅExpression vector 

ÅFermentation conditions 



Enzyme expression measurement 

Essential in  

 

enzyme development/engineering  

 

and  

 

development of fermentative processes 



Colour Tag Protein 

Marker for protein expression measurement 

Efficient 

Fast 

Cheap 

PATENT: DE10309169A12004.09.16; WO 2004/076669 



 

 

ÅEasy detection 

 

ÅNo need for protein gels 

ÅEasier purification 

 

Å Improved protein solubility 

(less inclusion bodies) 

Colour Tag Protein 

Intense yellow colour 



Unique characteristics 

Genetic 

modifications can 

change colour 

 

Multiple protein 

expression 

Superior and more flexible than GFP  
(green fluorescent protein) 

Colour does not 

depend on 

oxygen 

 

Suitable for 

anaerobic strains 



CTP in Johnson Matthey offer 

Full integration in the technology platform 

ÅDevelopment and optimization of fermentative processes 

ÅMulti-strain based enzyme production 

ÅEnzyme engineering 



CTP is the basis of JM technology  

It underpins all X-Zymes 

More than 15 enzyme classes 
Hundreds of enzyme variants 

Ton-scale production of (chiral) intermediate  

for pharmaceutical industry 

 

Economically and environmentally sustainable 

CTP in Johnson Matthey offer 



Example of biotransformation for pharma 

CTP-technology applied to optimize expression 

conditions of alcohol dehydrogenases (ADHs)  

for production of chiral alcohols.  
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Enzyme expression 

increase: 500% average 

 

>3 fold process cost 

saving 

Scaled up to hundred-kg 

scale 



Availability of CTP 

Enzyme development 
 Enzyme engineering 

Enzyme production 

 Development of fermentation processes 

 Multiscale enzyme production 

 

 

Biocatalysed production of  

pharmaceutical intermediates 

Direct 

Indirect 



Why to choose CTP technology? 

REAL - FULLY IMPLEMENTED  

(not just proof of concept) 
 

Simple concept 

 

The most flexible  cheapest - fastest 

tool for protein expression control 

 

Track record of industrialized enzyme processes 

 

Fully available to customers 



Johnson Matthey Catalysis and Chiral Technologies 

Global Research Group 

>30 scientists, 6 sites 

 

Catalysts 

Catalytic process development  

 (chemo- bio- and coupled) 

Manufacturing 

 (worldwide scale up capabilities) 


