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BIOCATALYSIS

WE MAKE CHEMICAL MANUFACTURING
GREENER AND MORE EFFICIENT

“Confidential and Proprietary. Copyright (c) by Enzyan Biocatalysis GmbH. All Rights Reserved.”



Technology
CONVENTIONAL CHEMICAL SYNTHESIS REQUIRES SEQUENTIAL STEPS

Purification
Purification Purifi catlon Purification Waste I

STARTING . . ' . . !
in in out
MATERIAL PRODUCT
90% 90% 90% 90% = 66%

Stepwise production leads to product loss and lots of waste.
Every step increases the purification costs and lead to higher costs.



Technology

ENZYAN’S TECHNOLOGY ENABLES REACTIONS TO OCCURIN A SINGLE

STEP

Enzymes,
water

Biodegradable
waste

out

STARTING g FINAL
MATERIAL PRODUCT

FEWER OPERATING STEPS
Saves time, material and costs,
and increases product yield.

MINIMAL USE OF
HAZARDOUS REAGENTS
Improves safety and causes
less problematic waste.



Value Proposition
CLEANER, FASTER, MORE EFFICIENT

Chemical synthesis Biocatalytic cascade

Process steps 4 1
(example)
Yield per step 90% 90%
Productloss 34% 10%
Purification/transfer 400 100
costs'
(€/kg product)
Waste disposal costs? 910 180

(€/kg product)

1) Industry-relevant transfer costs are in the range of 50-100 €/kg product; here an average of € 100/kg is used.
2) Disposal of waste from a typical chemical reaction costs around €180/kg product (APIs).



Technology gﬁ

OURTECHNOLOGY PLATFORM INTEGRATES ENZYME SELECTION,
CASCADE DESIGN, AND PROCESS OPTIMIZATION IN ONE SYSTEM.

SKILLS AND EXPERTISE —
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Chemistry Enzyme- and . Enzyme Reagent and
approach to variant library library cofactor
biotechnology design inventory

HARDWARE —I_ PROTOCOLS AND SOFTWARE

4 D o & L X

Specialized High-end Automated ML-supported  Assays and Protein
wet-lab analytical robotic cascade screening engineering
infrastructure equipment platform optimization methods workflows




Example of product development < enzyan
ENZYAN PATENTED CASCADE FOR TRYPTAMINE COMPOUNDS

5 Enzymes

X e

1 88% 56% >10

vs. 5 operations in Less waste than Less solvent needed* similar compounds
synthetic route synthetic route* accessible with the same
concept

*) ACS Omega 2020, 5, 16959-16966



How To Get There

ENZYAN’S CASCADE DEVELOPMENT PLATFORM

Compile an enzyme
panel for a desired
transformation.
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Proof of concept for five=
enzyme cascade.
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Develop screening
protocol for an
enzyme panel.

Semi-rational engineering
of an enzyme to 10-fold
improvement.
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Proof of concept for new to
nature reaction.

4-fold yield improvement
with ML=driven cascade
reaction optimization.

* Highlights from past projects
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Service offer Sinzyan

WE OFFER OUR EXPERTISE FOR BIOCATALYTIC PROCESS DEVELOPMENT
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Early-Stage Ideation Enzyme Enzyme

& Conceptualization Discovery engineering Upscales

BIOPROCESS
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Biocatalytic Biocatalytic Al driven optimization
Route Cascade of Biocatalytic

Scouting Design Reactions



Background
OUR EXPERIENCE = YOUR POSSIBILITIES
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Enzyme’s panels
ACCESS OUR IN-HOUSE PANELS:

2-oxoglutarate succinate

0 A ® P

NADPH NADP™*

| S
IREDs

selected enzymes

selected enzymes

Fe/2-oxoglutarate dependent enzymes Imine reductases

Stereo- and enantio-selective hydroxylations Synthesis of chiral amines

Free of third-party IP Free of third-party IP

Designed after >10 years accumulated expertise



Team
COMBINED TECHNOLOGICALAND ENTREPRENEURIAL EXPERISE

MATTIA STEFAN MATHIAS STEFAN WOLFGANG
LAZZAROTTO PAYER PICKL-FARNBERGER STEINBERGER KROUTIL
CEO, Chemist CSO, Chemist COO, Chemist CCO, Entrepreneur  Scientific Advisor, Chemist
Co-Founder Co-Founder Co-Founder Co-Founder Co-Founder

UNI GRAZ SPIN-OFF

> 300 PUBLICATIONS

STEFAN BIANCA CLARA >15K CITATIONS
SIMIC HILWEG WEBER
Senior Scientist Scientist Scientist



Work with us now to make

"4 CHEMICAL
gia! PRODUCTION
i GREENER!
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: * | ' : Mattia Lazzarotto
- +43 670 505 6989

mattia.lazzarotto(@enzyan.com



enzyan

% | Center for Knowledge
H and Technology Transfer
in Medicine Ltd.

https://enzwt-graz at/

Stiftingtalstrasse 14, 8010 Graz,
Austria




Screening of enzyme and
compound libraries
Transformation
Overexpression optimization
Protein engineering

Activity assays

Stability tests
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