Marine biotechology to advance Europe’s
bioeconomy

Ana Rotter

Marine Biology Station Piran, National Institute of Biology, Slovenia

EMB Science Webinar, 18.8.2022

NATIONAL INSTITUTE OF BIOLOGY

Biology Station Piran, National Institute of Biology,

Marine biotechology to advance Europe’s bioeconomy



Intro and basic concepts
m Societal challenges

How it all evolved
m Historically
m Future

2001-2022

Marine biotechology to advance E e's bioeconomy



Intro and basic concepts
00000000

Today's webinar is based on some background research on the
current state of affairs, added with my own, personal point of
view.
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Microbiologist

Work in industry
Statistics

National Institute of Biology: plants, cancer biology,
ecotoxicology, marine biology, marine biotechnology - empty
niche in the region

m since 2011 (L'Oreal for women in science): policy, science
communication, gender equality, trade union

And we have done a lot: Ocean4Biotech, B-Blue, research
programme, many unrealized ideas and side collaborations
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2020

JRC SCIENCE FOR POLICY REPORT

Smart Specialisation and Blue
biotechnology in Europe
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SIDE NOTE ON TERMINOLOGY

From

philosophy

| prefer marine biotechnology (personally)

Marine Biology Station Piran, National Institute of Biology,
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https://yadda.icm.edu.pl/baztech/element/bwmeta1.element.baztech-article-BPP3-0002-0088/c/Kafarski_eng.pdf
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QUADRUPLE HELIX

National

Past and
current
projects

pPoLICY
MAKERS

Individual
experts

Big industry
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DRUPLE HELIX 2

From

Experts
(science, education)
Provide knowledge

Innovators Policy makers
(industry, SMEs) (governments)
Utilise knowledge Enable knowledge

Users
(NGOs, media)
Demand knowledge
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https://www.frontiersin.org/articles/10.3389/fmars.2020.00278/full
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PROCESS

898

Scientific General - Scientific
Finance .
community public (el 1 community

Create the Set the Action
bUZZ scene + Solutions

+ Pollution + We know there * Increase
* Need for is problem, awareness
innovation now solve it! « Collaboration
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Societal challenges

CURRENTLY

Societal challenges Horizon 2020 (2014—20)
(European Commission, 2013)

Global challenges Horizon Europe
(2021—27) (European Commission,
Directorate-General for Researcl
and Innovation 2018)

Health, demographic changes, and wellbeing

Food security, sustainable agriculture and
forestry, marine/maritime/inland water
research, and the bioeconomy

Smart, green, and integrated transport
Secure, clean, and efficient energy

Climate action, environment, resource
efficiency, and raw materials

Inclusive, innovative, and reflective societies

Secure societies

Health
Food, bioeconomy, natural resources,
agriculture, and environment

Climate, energy, and mobility

Culture, creativity, and inclusive
society

Civil security for society

Digital, industry, and space
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MARINE BIOTECHNOLOG

Societal needs and challenges
Knowledge co-design and co-creation
IP protection

Basic Applied

research

Ocean observation
Biodiversity studies
Sequencing, profiling
Bioassays

research

Cultivation/harvest

Extraction, isolation,
and characterization
Lab-scale application

Industrial
scale-up

Process and yield
optimization
Sustainable sourcing
Sustainable supply

Commercial
application

Customer acceptance
Market analysis
Business strategy
Legal aspects

oeconomy



https://www.frontiersin.org/articles/10.3389/fmars.2021.629629/abstract
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A BRIEF HISTORICAL OVERVIEW

m Since 1980s: Marine environment considered an untapped
resource

m Inherently transdisciplinary (biology, chemistry, omics, etc.)

m Networking among QH (formal, informal)

m Competition

m Administration, finances

m Resilience (adaptability to societal challenges, always fishing

for opportunities)

m Not achieved since 2001: establish Europe as a world
leader in marine bio-screening and derived bio-products
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How it all evolved
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POTENTIA

2 g )
g < - Almost doubled in 15 years
A
E , T T T
2010 2015 2020 2025
e Between 2014-2020, EUR 262

million for projects supporting marine biotechnology in EU, but
only for “algea OR alga* OR aquaculture AND biomass OR blue
biotech OR seafood OR spirulin “- In reality higher
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EFRESH IDEA

Societal needs and challenges
Knowledge co-design and co-creation
IP protection

Basic
research

Ocean observation
Biodiversity studies
Sequencing, profiling
Bioassays

Applied
research

Cultivation/harvest

Extraction, isolation,
and characterization
Lab-scale application

Industrial
scale-up

Process and yield
optimization
Sustainable sourcing
Sustainable supply

Commercial
application

Customer acceptance
Market analysis
Business strategy
Legal aspects
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https://www.frontiersin.org/articles/10.3389/fmars.2021.629629/abstract
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AREA

Sectors: .
Organisms:
= Health, cosmetics -
m Bacteria
= Bioremediation, antifouling, )
i m Fungi
biosensors
= Food, feed, aquaculture = Sponges
= Materials, biopolymers m Jellyfish
m Symbionts

m Energy
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BASIC SCIEN

Basic
research

‘Ocean observation
Biodiversity studies
Sequencing, profiling
Bioassays

Samplingand
screening: include

biotechnological Maintain sampling  Maintain sampling
aspects in explorationand screening and screening

HT screening HT screening HT screening
Symbionts Symbionts

extreme env. extreme env. Extreme env.
Regulation of

production databases, bioinformatic resources

Biodiversity calls
Often separate
(biodiversity, biotech)

Regulation of
production
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APPLIED SCIEN

Appl]ed culturingtechniques Culturing techniques Culturing techniques Ongoing
research Cell lines cultures Cell lines cultures
HT tools for target  Better collaboration
Cultivation/h t HT tools for target products with molecular
i, B products production  production experts
and charaéterizatior; cultivation and cultivation and
Lab-scale application harvesting harvesting
Separationand Separationand
purification purification
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SCALE UP

Urgent need -

Industrial regionally positioned
scale-up Pilot and demonstration sites (climate, transport...)
Metabolicengineering
Process and yield Biorefinery Biorefinery
optimization Model organisms
Sustainable sourcing i
Sustainable supply LCA Expertise

supply supply, environmental
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2001 2010 2017 EZN

o Economic,
Comrner.qal business and
application marketing

expertise

Customer acceptance
Market analysis
Business strategy
Legal aspects

Toollittlein
Economicand social sustainability projects
Consumer acceptance

Funding and skills
Industry awareness, create surveys for activities
Europe as global competitive
leader Not there yet
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EDUCATION

OceandBiotech,

European Bioscience societies, EMBRC,
Marine Network; ASSEMBLE; not
networking EMB institute/centre  EMB institute/centre  accessible to all

Increasing, but difficult
Traditional marine and Traditional marineand Traditional marine and as difference in
biotech biotech biotech approach
Capitalizationand
Societal needs and challenges iz iy msis
Knowledge co-design and eo-creation monitored; need list of
’] 1P protection 1 .
projects and
monitoring - audit
International several years after
cooperation Intersectorial collaboration finalization
Available EU-OPENSCREEN,
biorepositories Biorepositories Ocean4Biotech
Often in form of
projects, local.
Biotechnology a course
in all marine studies (at
Knowledge providers Educationand trainings Educationand training minimum)
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IP protection
(individuals, industry)

Legal

Technology transfer

IP protection (individuals, industry) and access
IP sharing harmonized

Access, legal
Collaboration with
policy makers

Access, legal
Collaboration with
policy

Sometimes not key

playersinvolved
Technology transfer Needs improvement

Harmonize legislation
Biosafety (engineered), ethics
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OVERALL

m Need well-planned funding advocacy and preparation

m Urgent long-term monitoring of funded projects

m Dissemination and involvement of citizens exploration
dissemination campaigns. Between sectors, map the actors
(Ocean4Biotech)

m Inability of academic and industry partners at EU level to
work in a coordinated fashion in order to develop common
projects (IP, funding raise, publication culture) - noticed in
2010, ongoing

m Acknowledge and address differences in approaching science
and biotechnology (ecology, biotech research, industry)

m Many tasks, need middle people - hustlers

m Competition, regional projects (B-Blue) - but when they
finish?
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https://www.frontiersin.org/articles/10.3389/fmars.2021.685164/full

THANK YOU! For more info ana.rotter@nib.si
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