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Synthesis of a drug intermediate / API

A Product quality
A Cost effectiveness
A Scalability

A Regulatory/registration/legal requirements
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Bi-oc at @iréengh$si s

Unsurpassed selectivity “_giliii@'
| Chemo—se/ecz‘/v/tﬂ | Reg/b-se/ecz‘iviz‘zl | Enam‘/b-se/ecz‘/v/z‘ﬂ

Activity under mild reaction conditions

| Temperaz‘ure' |Aque0us mea’/al

Relatively cheap to produce

Johnson Matthey
Catalysts



Biocatalysed process design

Process
B' Development &
Manufacturing

Enzyme
Screening
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Challenges in biocatalysed process design

Difficult to find the right enzyme for the processl
Limited substrate spec/ﬁc/z‘KI

Limited enzyme ava/'/abﬂ/'z‘yl
Limited Space Time Y/'e/gl
Limited enzyme sz‘ab///zj/l
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Enzyme development, engineering and production
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Huge number of variants

>90% mutants totally inefficient

Most of time spent for screening nothing

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
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Enzyme production

, EI’IEIC&i iOI‘ EHe Process susEamaElilfy I

Enzyme robustne
Enzyme production yield
Fermentative process parameters:
A Microbial strain

A Expression vector

A Fermentation conditions
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Enzyme expression measurement

Essential In

enzyme development/engineering

and

development of fermentative processes

Johnson Matthey
Catalysts




Colour Tag Protein

Marker for protein expression measurement
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Colour Tag Protein

Intense yellow colour

protease
cleavage
site

A Easy detection

A No need for protein gels

colour tag vector A EaSier purifica’[ion

A Improved protein solubility
(less inclusion bodies)
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Unique characteristics

Genetic Colour does not
modifications can depend on
change colour oxygen
< - <
Multiple protein Suitable for
expression anaerobic strains
N Y vre— i
MCS 'y colour mutant S
v Superior and more flexible than GFP
MCS ¥ ERVI1

H e eis—| (green fluorescent protein)
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CTP in Johnson Matthey offer

ull integration in the technology platform

A Development and optimization of fermentative processes
A Multi-strain based enzyme production

A Enzyme engineering
cyclic optimization
288
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CTP in Johnson Matthey offer

CTP is the basis of JM technology
It underpins all X-Zymes
More than 15 enzyme classes
Hundreds of enzyme variants

T —

Ton-scale production of (chiral) intermediate
for pharmaceutical industry

Economically and environmentally sustainable
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Example of biotransformation for pharma

CTP-technology applied to optimize expression
conditions of alcohol dehydrogenases (ADHS)
for production of chiral alcohols.

Enzyme expression | " ADH " ]
Increase: 500% average " \ ]
NAD(PH NAD(P)+

>3 fold process cost
saving | N ADH |

NAD(PH NAD(P)+

Scaled up to hundred-kg
scale
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Avalilability of CTP

Enzyme development
Enzyme engineering
Enzyme production — Di r ec

Development of fermentation processes
Multiscale enzyme production

Biocatalysed production of
pharmaceutical intermediates

— | ndi r
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Why to choose CTP technology?

REAL - FULLY IMPLEMENTED
(hot 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
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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)
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