START 2021 CSBO
END 2025

vl Enzymares

AN Enzyme prediction toolbox
\ 3 Ay

\ \’\\ N J J

A

Eveline Diopere, PhD (Bl@GowthResearch Lab, UGent)
eveline.diopere@ugent.be

—

v\ AGENTSCHAP
okl CATALISTI bBLAUWE , /\E INNOVEREN &
SHIIE\II\IETRSITY ‘VIB m §(P'°tp'am 7 vito (Edatai= roon « \ ONDERNEMEN












Skyrocketing market ~ few new enzymes

Enzymes Global Market Report 2025

$25.88 billion
The Business |i |
Research.Company

$15.33
billion
$13.38
billion
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Market Size (in USD billion)
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Revolutionizing enzyme discovery EZYMARES

Enzyme prediction toolbox

MARES

1. Smart & integrated data collection
2. Advanced Al/ML algorithms
3. Enzymes tailored to industry needs
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Smaurt data collection

The potential of
marine environments
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Smaurt data collection
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A Protein, enzyme and catalysis info
A Organism and environmental info
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The Comprehensive Enzyme Information
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Advanced Al/ML algorithm :iin ENZYMARES

Enzyme prediction toolbox

Data g i : Enzymecandidates

Enhanced prediction accuragcy

Tools TR

Jaldert Frangois (KU Leuven) utilizing 'nho_use developed
: = ) tools alongside SOTA models

Optimal enzyme temperature & @ﬂ Protein Thermostability
ol s
EC number & enzyme classification 6'9“0 @ pH Increa_'s_ed rellablllty o
combining multiple existing
B recohen artici) @ simiarity search (sequence ana stuctre)  100IS fOr easy comparison of
the results
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LN % Protein Properties: aromaticity,

{9igovef [ate'prediction, iftay é% instability index, flexibility, IVYWREL, etc.

e Protein/Enzyme cellular localisation
;&5 and GO terms

Organism Growth Temperature prediction .’ﬂ?‘




NZYMARES

How to use the toolbox?

[ Application 1 ] Identifying novel enzyme

Similarity search
A Sequence

Output A Structure
A Reaction
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Parameter prediction
A EC number
A Temperature

A pH

[ Toolbox ]
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How to use the toolbox” FE M arEs

[ Application 2 ] Search for good enzyme candidate
/ Fitness ratio \
a Filter demands )
’Q/Function ——>[ Experiments}
<’ Temperature
L ¢'pH D

[ Toolbox ]




Enzymes tailored to industry needs EYMARES
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CHEMSTREAM B4PLASTICS.COM °
Reduce. Refuse. Rethink.
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We create chemistry

LaoNoTo
OP roviron o
KEMIN ) Cargill
< Tereos

IMAQUA

AGRI-FOOD

o /
9

HEALTH Globachem

Z Flen Health
v %

‘(;_‘ puratos

e _nutritio_n) A R ,Iﬁ\gc_-ﬁ--“
Q== GSR e
N
({S 7». f'/(» Global Sea Mineral Resources AB | MAU'RI

&p

BIENC

-. Open Analytics




Enzymes tailored to industry needs

1. Custom tools for biocatalytic process evaluat .m






The versatility of esters

fragrance
and flavors

bio
'“b;'rfg‘”ts - one of the most essential reactions in the chemical industry

bioplastics - wide applications in pharmaceuticals, polymers, solvents, fragrances, etc




Esters are industrially
very important

Lipases catalyze broad
reaction range can be
starting point to increase
desired (but less
catalyzed) activity

Why lipases?

Most of the esters are
chemically produced
leading to byproducts
and offodors;
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L Selection based on lipase family, predicted thermostabillity, industrial relevance
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group ESTHER families:
« BD_FAE * cutinase_like
* Hormone sensitive lipase like = fungal-bact_LIP
= canar_lipB * bacterial _lipase

| Best candidateRacillusderived lipase) successfully scaled up in a 4 L fermentation




L Esterification activity measured Miauric acid+ 1-propanol (5 min, solvenffree assay)

L Temperature profile new lipase shows onR0¢30% lower activity at 40C vs 600h
CalB shows50% activity drop

L Howevety | 0&a2f dziS SaidSNRATFA Ohigherzyhe do€ageh DA (i &
required for equivalent units % of optimal activity
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Application test: esterification of geraniol

L Solventfree esterification of geraniol + acetic acid at°4D

L Tested across multiple substrate ratios and enzyme loadings

L New lipase ~10% conversion after 48 h

L Novozym®435reaches full conversion under identical conditions

L Conclusionthe new lipase candidate showsoader temperature tolerance
but requires further optimization

L Next stepsfurther iterations and feedback into the Al/ML algorithms +
optimization of process and formulation
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The lipase case proves that Enzymares is not only abou®
finding enzymes but about rapldly exposing what they ir'l
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ENZYMARES
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BeyondEnzymares
Process development and scalp
for enzyme production

Catalisti Moonshot Day, 27 November 2026

Evelien Uitterhaegen, PhD
Research Manager
evelien.uitterhnaegen@bbeu.org



