8th – 9th October 2012, Hamburg, Germany

Marine Board (Jan-Bart Calewaert
and Nial McDonough)
14 experts in marine bioengineering, aquaculture,
chemical ecology, natural
products chemistry, “omics”
technologies, bio-informatics, etc.
Chaired by: Joel Querellou
(Ifremer)

(i) analyse the main achievements of Europe in Marine Biotechnology (also
known as Blue Biotechnology)
(ii) identify future R&D needs and update the European vision/strategy for
marine biotechnology.
(iii) propose recommendations for actions.

By 2020 European Union will develop and
apply advanced tools,
platforms and infrastructures and support
to Marine Biotechnology to provide a
significant contribution to addressing key
societal challenges of the next decades in
the areas of food and energy, development
of novel drugs and treatments for human
health and the sustainable use and
management of the seas and oceans.

- Needed

to be supported by an appropriate
strategy and a
strong implementation plan

1. Achievements of the last 20 years
- Prialt™, Yondelis, Ara-A and close to 20
compounds in advanced clinical trials
- renewal of interest for natural products

2. But many constraints and challenges
- legal aspects, access, property rights, IP
- access to resources, especially deep species
- sustainable production
- structural costs

-as nutritional supplements including omega-3 products (EPA
and DHA) and antioxidants (carotene and lutein)
-vitamins, oils, and cofactors which enhance general
well-being
-The global carotenoid market is expected to reach $1.2 billion
by the year 2015
Dunaliella salina

FAO: Aquaculture in 2012 will supply more than 50% of
world’s fish consumption
Optimisation of aquaculture production
- omics applied to aquaculture
(reproduction, nutrition, pathogens)
- control of feed quality
- improve quality/traceability/management
of fish and shellfish

Third biofuel generation based on microalgae
- High interest to produce biodiesel from
- Initiatives in the USA and Europe
- Microalgae (e.g. Chlorella) are renewable
and cause little damage to the environment.
- Unfortunately, biomass is not economically
competitive with current sources of energy.
- omics technology in combination with
selective breeding may make biomass
more viable by modifying biomass
to favor fuel production

Chlorella

1. Antifouling products
- promising results but no commercial hits

2. Detection of marine bacteria, viruses,
toxic compounds
- active community for designing molecular tools
DNA probes, microarrays etc.

3. Monitoring of chemicals
- need for efficient biological assessment tools
- model organisms as integrating tools?

4. Bioremediation
- oil spills: progress and limits.

1. Proteins and enzymes
- Large range of applications: health, energy, environment, etc.

2. Biopolymers
- Large range of applications: cosmetics,
health, bioremediation, etc.

3. Biomaterials
- Chitin, silica, etc.

- Access to resources
- property rights in EEZ and IP
- no common policy except general trend to exclusive protection
- sustainability of resources
- shared information and dereplication

- Shared or distributed infrastructures and equipment
- Access to marine stations (ASSEMBLE and EMBRC)
- Omics infrastructures
- Biobanks and biological resources centres

How to achieve this through current
projects such as EMBRC

What is EMBRC?
• EMBRC will be a distributed Research Infrastructure of state-of-theart research and training facilities at leading marine research stations
across Europe (part of the ESFRI roadmap for Biological and Medical
Research)
• EMBRC will provide end-users from small and medium enterprises
(SMEs), academia and industry with access to marine biodiversity, its
associated meta-data and extractable products.
• Services will include access to marine species (models), biobanks,
dedicated ‘omics’ platforms, structural biology facilities and imaging
(microscopy, cytometry...)

• No single institution can afford the full range of
sampling equipment, platforms and technology
needed to conduct research in this field
• No state has access to all the ecosystems
needed to fully explore marine biodiversity
• Pan-European standardisation of data
collection and analysis is needed to progress
beyond the state-of-the-art

ppEMBRC partners
Partners of the Preparatory Phase:
Co-ordinator: Stazione Zoologica Napoli
EMBL, Germany

SZN, Italy

CCMAR, Portugal

SAMS, UK

MBA, UK

AWI, Germany

SBR, France

HMRC, Greece

SLCMS, Sweden

SOI, UK

SARS, Norway

OOV, France

OOB, France

Funders support letter received
Israel: Inter University Institute (Eilat)
Russia: White Sea Station of Biology
(Lomonosov University, Moscow)
Russia: White Sea Biological Station
(Zool. Inst., Russian Acad. Sci.)

Approaching National Funders
Belgium: Flanders regional Marine Biological Resources
node, UGent and VLIZ
Denmark: The Danish consortium of marine field stations; Uni of Copenhagen,
Technical University of Denmark, Uni of Aarhus, and Uni of Southern Denmark
Finland: Tvärminne Zoological Station - University of Helsinki
Lithuania: Coastal Research and Planning Institute, Klaipeda University
The Netherlands: consortium with Royal Netherlands Institute For Sea Research, Texel
Poland: Institute of Oceanology, Sopot, Polish Academy of Sciences
Spain: Marine Sciences Station of Toralla (ECIMAT), University of Vigo

Possibly interested to become aspiring partner
Turkey: Tubitak Marmara Research Center, the Environment Institute – Marine and Inland Water Unit
Israel: Israel Oceanographic and Limnological Research (IOLR), Haifa
Ireland: Irish Marine Institute, communicating with Universities of Galway and Cork

Scientific themes
-Developmental Biology & Evolution
-Biogeochemistry & Global Change
-Marine Products & Resources

-Biodiversity & Ecosystem Functioning
-Biomedical Sciences

Ecosystems and biodiversity readily
accessible to shore-based marine stations
•Fjords
•Estuaries
•Mud flats
•Sea grass beds
•Kelp forests
•Volcanic seeps
•Coral reefs
•Megatidal seas
•Deep sea
environments

Access to platforms
Coastal research vessels, remote
operated vehicles, tethered
buoys, scientific diving, and
animal borne sensors

Experimental facilities
Seawater supply, cold and warm
water aquaria, environmental
control (pH, CO2, temperature,
light, salinity), plankton and
invertebrate feed culture,
mesocosms

Biological resources
Model species, genotypes, mutant
strains including transgenics,
genomic resources (e.g. BAC
libraries), type culture collections,
antibodies

Paracentrotus lividus

Major equipment
Next Generation Sequencers, Xray diffraction, nuclear magnetic
resonance spectroscopy, mass
spectrometry, laser confocal
scanning microscopes, electron
microscopes, analytical chemistry
DNA sequencer

Data sets and time series

Hosting and teaching facilities

Meeting the
European
Grand
Challenges

The Biological &
Medical Sciences RI Mandate

The EMBRC community generates knowledge to address major societal challenges such as
Climate change, Biodiversity loss and Securing the provision of food, medicines, biomaterials and bio-energy from the marine ecossystem

EU-OPENSCREEN aims to …
 satisfy the needs of the European Research Area (ERA) for bioactive
compounds in all fields of the Life Sciences (e.g. human and
veterinary medicine, systems biology, biotechnology, agriculture, and
nutrition)
 involve Europe’s leading compound screening sites and offer
open-access to external users from universities, research institutes
and SMEs
 provide access to the most advanced technologies, resources
and expertise for researchers who either have only limited in-house
facilities or no access at all to such resources and expertise
 assemble a chemical compound collection of broad diversity and
originality representing the chemical knowledge of Europe
 increase knowledge of the bio-activities of chemical substances, as well as the
responses of biological systems to these substances, by collecting all generated
data in a central database (ECBD) open to the public

Status of Implementation:

 EU-OPENSCREEN was added
to the ESFRI roadmap in 2008

2008
ESFRI Roadmap
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11/2014
Operation

 Its 3-year Preparatory Phase
(PP) project started in
November 2010
 12 countries are currently
partnered in the PP project
 Additional partners, especially
from Eastern Europe, will be
sought out during the PP
phase
 The coordinating country is
Germany

Current partners

Associated members

Coordination Centre at FMP Berlin

........and possibly for the Marine Biotech ERA net?
(1) Create a strong identity and communication strategy to
raise the profile and awareness of European marine
biotechnology research
Create a central European portal
www.marinebiotech.eu
(2) Stimulate the development of research strategies and
programmes for marine biotechnology research at the national,
regional and pan-European level
Create a European Marine Biotechnology Institute or Centre
Create a strong link with existing infrastructures such as EMBRC,
OPENSCREEN etc.
Create strong links with existing KBBE projects such as Marine Fungi,
PharmaSea etc.

(3) Improve technology transfer and strengthen the basis for
proactive interaction between academic research and industry
Develop a common European position on regulations for access,
benefit sharing and exploitation of marine genetic resources
KBBE projects such as PharmaSea and others

(4) Improve training and education to support marine
biotechnology in Europe
Create a European School on Marine Biotechnology (virtual
or distributed) and a PhD program for marine biologists both
including business and entrepreneurship training

This Communication has identified five areas where additional effort at EU level
could stimulate long-term growth and jobs in the blue economy, in line with the
objectives of the Europe 2020 strategy.
1) invest in ocean renewable energy
2) aquaculture
3) maritime and coastal tourism
4) extracting minerals from the seafloor
5) blue biotechnology to harness the diversity of marine life

