Enzymes for a circular plastic economy

Making plastics truly recyclable
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g Dr Daniel Kaute Dr Mariana Rangel Pereira Dr Josephin Holstein Dr Juergen Eck Designated
© CEO CSO CTO Chairman
= « 30 years of high-tech * 11 years of expertise in molecular * 10 years of research expertise in * Co-founder and former CEO of
commercialisation biology and functional metagenomics synthetic chemistry and biocatalysis BRAIN AG
 Track record in operations and « Research associate University of - Research associate at the University |
international sales Cambridge, previously Newton of Cambridge '
. Started up business and exited Fellow of The Royal Society
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"~ r lTomasz Kaminski '
'C>5 Microfluidics | Biotechnolo Dr Liisa Van Vliet PrOf Fk-man HO"-fEIder-' -
< gy Biotechnology | Entrepreneurship Synthetic Biology | Microfluidics

* Group leader at the university of Warsaw, 12-years . : : :
P y y . Biochemistry and Microfluidics 20 years group leader at University of Cambridge

* Entrepreneurship mentor (Judge Business School)
* Founder of Drop-Tech, 3 patents

of expertise in microfluidics
* Forbes 30 under 30, 2 patents
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» World class expertise in protein engineering and
directed evolution

« Co-founder of 3 Spin-outs, 7 patents
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Evoralis timeline and achievements

Incorporation Finalist Emerging ldentification of Successful Angel
of Evoralis Technologies novel 13 Round including
competition nylonases Aquafil

' & ROYAL SOCIETY
o OF CHEMISTRY

2022 2023

Patent application Fast-Start Investment Engineering
Innovation committee of Biology Grant
, 500K)

Grant (UKRI, 50k) CPI passed (UKRI
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PETase activity
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EVORALIS

Investment First enzyme
committee of development
Cambridge contract approved
Enterprise passed (£1M)

2024

First Fee for
Service contract
approve

A
Innovate 4 ; 4 Innovate
Enzymes
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The plastic problem: recycling technologies insufficient

EVORALIS

Only 9% of 350 Mt waste recycled per year

/ Mechanical and chemical recycling \

limitations:

Require clean, pre-sorted
feedstock

Only 9% recycled Cost

12% incinerated Requires high energy
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0 :
79% landfill or nature Down-cycling: lower quality

\@ of recycled end-product /

OECD, Global plastics outlook 2022

renewelp.co.uk report
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Enzymatic solution

Enzymes are..

Specific

=> can tackle blended fibres and mixed plastics

=> enzymes for different plastics can be used together
=> dyes and contaminants won’t affect the efficacy

Efficient and Eco-friendly
=> can work at lower temperatures
=> do not need harsh chemicals or conditions for activity
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/ Enzymatic recycling limitations: \

e Only one enzyme available (for PET)

In vitro strategies: long development

X

times for new enzymes

EEERALIS

Enzymatic recycling solves the current textile and
plastic recycling issues

In silico strategies: Al lacks functional

" /

5




Mission

EVORALIS

Our mission is to enable large scale
plastic recycling — making plastics truly

Gi.,

Post-industrial and

circular
post-consumer plastics
We target to enable recycling of over Ve Slastio Biocatalvst
5 . . irgin plastic for locatalysts
80% of textiles within two years new products breakdown
LL plastic

Plastic
monomers
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Our technology

EEERALIS
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Our technology enables the discovery and & 84S
improvement of enzymatic plastic
depolymerisation, with a screening platform that

IS 1,000x faster than conventional methods

= find new enzymes

=> improve activity of existing enzymes for specific

conditions (pH, temperature, additives..) * 10 million different enzymes tested/day

. . . . . * 1,000x faster than other in vitro methods
—» gain massive functional data for use in exploration of

sequence space and Al/ML (Series A) * Testing directly on plastics, not on
mimicking substrates
N /
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Microfluidic screening platform %
EVORALIS

Ultrahigh throughput methods are needed to find the “needle in a haystack”
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Upto 100 Up to 1,000 Up to 100 million
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Daily Throughput




Evoralis screening technology

EVORALIS

Finding enzymes: plastic

particles H V
g™ oo I (50 > .

|

oil
Nature Library Droplet Droplet sorting
generation generation
Improving enzymes: Improved /A
enzyme
< Library
generation
Droplet sorting
5“05 Droplet
encapsulation
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Enzymatic recycling — the overall process

EVORALIS

_,_/LL é‘%r Pure
v j monomers

With CPI, Evoralis will develop a Efficient
enzymes for

simplified recycling process whilst PET, PA, PUR
identifying:

Incubation

» Optimal incubation conditions Purification

» Extraction and purification

techniques for different plastic @ 0‘ M
monomers
A g M
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Mixed plastic waste Bioreactor Virgin-like polymers
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Impact on the environment

Enzymatic recycling could save 17-43% GHG emissions representing 0.3-0.7 Gt

Incineration of plastics releases
0.2 Gt GHG per year

Natural h i Landfill /
m, incineration

fibres
Fibres Textiles Waste

1.6 Gt of GHG emitted during plastic
production annually mkm Export to
"“ developing
. countries
Downcycling
to shoddy fibers
Extraction Storage Processing Plastic
Refinery
Cracker
' “' ) o0 e Q C”Q ‘, ° OECD, Global plastics outlook 2022; Singh et al. Joule 2021
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Market opportunity plastic waste - today $140 billion %

Targeted plastics: polyester/PET, nylon/PA, elastane/PUR
CAGR 4% 2060 Projection

1 Gt/year

Current $1.1+ billion**

Global plastic
waste

350 Mt/year

$380+ billion*

225 Mt/year
$400+ billion**

75 Mt/year
$140+ billion*

Global waste PET,
PUR and PA

30 Mt/year
$60+ billion*

90 Mt/year
$180+ billion**

European & US waste
PET, PUR, PA

Evoralis can capture 3 to 6% of this value

OECD, Environment Statistics, 2022 *Counting the value of the polymers that can be obtained from the waste at pre-
Ukraine war market values, not counting possible recycling premium
0 ‘QQ o ‘ ® “'. **Constant dollars
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Enzymes for a circular plastic economy

daniel.kaute@evoralis.com
josephin.holstein@evoralis.com
EVORALIS mMariana.rangel@evoralis.com
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