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Institute of Technology

* Molecular biology
* Plant signaling

* Virology
 Biochemistry

» Synthetic Biology
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last login 10.05.2017 on console

User:~

user:~aTT6cACGC. O O O

GCATTGCACGCATTG

TGCACGCATTGCACG last login 10.85.2017 on console
User:~
User:~ATTGCACGCATTGCACGCATTGCACGC
GCATTGCACGCATTGCACGCATTGCACGCATIGC
TGCACGCATTGCACGCATTGCACGCATTGCACGC
CGCATTGCACGCATTGCACGCATTGCACGCATTG
TTGCACGCATTTTGCTTGCCCCCGCATTAATTGCACGCA




Traditional chemical industry
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Cell factories




Variaty of products on or reaching the market

NatureWorks
Antibiotic - EV-035 Evolva Myriant
AlA 1, PAH therapy Intrexon Gevo
Diabetes drug-EV-077  Evolva Amyris

Cancer Therapeutics ZIN ZIOPHARM

Hydrocortisone DuPont

Genomatica

Lactic Acid

D(-) Lactic Acid, Succinic Acid

Isobutanol

Farnesene, Squalene
BioAmber, Cargill Succinic Acid, Polybutylene succinate

1,3-propanediol
1,4-butanediol

Artemisinin Amyris, Sanofi

Diabetes drug - Sitagliptin Codexis, Merck |
Antibiotic Cephalexin DSM
Saffron, Stevia  Evolva, Cargill

Verdezyne Adipic Acid
OPX Biotechnologies BioAcrylic
Resveratrol Evolva Ph BioAmber Plasticizers
arma Modular Genetics, Inc. Myristoyl glutamate
Valencene, Nootkatone Allylix Goodyear Isoprene
Vanillin Evolva, IFF 1 Chemic Metabolix PHA
Valencene, Nootkatone Isobionics Food Myriant Bio-Acrylic
Animal Feed Procesing Mascoma & DSM Succinic Acid
Ethanol from Hybrid Algae Algenol 1 Biofuels 1
Algal Biofuels Synthetic Genomics
Diesel alternatives LS9/REG
BioAmber 1,4-butanediol, Adipic Acid
A|ga| Biofuels stphire Energy 2 Modular GeneﬁCS, Inc. Bio-dispersants
Butanol Butamax/DuPont Genomatica Butadiene
Diesel - Helioculture  Joule Unlimited OPX Biotechnologies  Fatty Acid, Acrylamide
Ethanol - Cellulosic ~ Mascoma Global Bioenergies Isobutene
Metabolic Explorer |I-Methionine
Algal Biofuels Solazyme ;:_:;M :orr;\:cctl:nl:s(Antl-fungal)
Isobutanol Gevo u X
Biodiesel & Jet Fuels Amyris Myriant Biomucanic

Cellulosic Bioethanol DSM
Ethanol from syngas  Lanzatech




Strateqy
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& a0 speed up the process of bringing

20 new strains to the market.
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Challenges:

 Improved productivity of precursor metabolites
« Consumption of non-favored substrates
 |mproved robustness towards stresses




Synthetic Biology group

* 9 people
 Pl/Group leader
5 postdoctoral fellows
* 1 Research engineer
2 Undergraduate students

3 complementary fields
 Metabolic engineering (synthetic biology)
 Fermentation Technologies/physiology
» Bioinformatics/metabolic modeling
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Design-Build-Test-Learn Cycle
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Fermentation platform
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Main achievements

» Team of nine researchers

» Cultivation platform with four bioreactors

* Global collaborators

« Personal Research Funding (four years, 200 kEUR)
« Archimedes Funding (four years, 200 kEUR)

« H2020-widespread Teaming project in collaboration with NNF Center for
Biosustainability, Denmark (2" round, 400 kEUR for 1 year)




o
"—0
.—C
)

CELESTIAL

—9
[

Celestial -
cell factories for future bioeconomy

H2020 — Widespread — Teaming 2" stage



Greater
Nordic Area
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In collaboration with a leading’|
centre for synthetic biology ‘
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The vision for
teaming partnership
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Chemical and pharma industries

ECSB

Scale-up centre

A world leading
centre for synthetic
Academy biology
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Investment
vessel
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New start-ups

ECSB 2020

Broad Foundry

core facility for SB

Pilot plant

microbial cells

GMP
production

facility of
Icosagen
Cell Factory

Mammalian
cells
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Polluted wastewater

Today e

Energy, O, Energy,

reage,nts ’ r el I l e rce cofactor

Treatment of Treatment of
sludge and waste sludge and waste

+ Biomaterial | + Bioenergy

Clean water




Pilot-scale plat
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Upstream processing of the local substrate
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Following the 150 undergraduate
examples of the students + masters
leading universities and Ph.D programs



Synthetic Biology

based on standard parts
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Our joint projects & groups:
Eukaryotic Cell Factories
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Our joint projects & groups:
Bacterial Cell Factories
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Adaptive metabolic swiches B

LA J

-

Patents applications in preparation:
1. Requlation of proteiin expression and localization
2. Sensory kinase circuits for adaptive regulation of cellular systems .
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Adaptive metabolic swiches B
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Patents applications in preparation:

1. Requlation of proteiin expression and localization
2. Sensory kinase circuits for adaptive regulation of cellular systems
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Thank you for your attention!

ECSB 2020

Investment
vessel

l

GMP
production
facility of
Icosagen
Cell Factory

New start-ups VEINEIER

cells

core facility for SB

microbial cells

W< Broad Foundry
me Pilot plant




