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Overview

* Why do we need Blue Biotechnology?
* Tasks and aims within the SUBMARINER project

* Blue Biotechnology in the BSR:
— Case studies, highlights and actual activities

— SWOT analysis of the implementation of Blue
- Biotechnology in the BSR (first results). .~
— Outlook | —— - :
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Why do we need Blue Biotech?

*  The need for Blue Biotechnology

— Strong need for the discovery of new drugs and medical products, because
of the increase in the incidence of cancer (more than 8 mio deaths in 2012
according to the WHO), metabolic diseases (diabetes), inflammatory
diseases, neurological diseases (dementia), cardiovascular diseases (stroke),
diseases caused by antibiotic resistant pathogens

— Strong need for new products with better environmental friendly
properties in comparison to known products, such as new compounds
used in plant protection, new feed for the cultivation of marine organisms
in aquaculture, new products for the treatment of diseases of marine
organisms or new anti-fouling paints

— Strong need for new techniques usable for the improvement of the
environmental conditions (reduction of nutrients, degradation of
pollutants, environmental monitoring)

SUBMARINER Compendium authors' meeting, Copenhagen, 19 March 2012



Why do we need Blue Biotech?

* Impact of Blue Biotechnology

— Blue biotechnology has a considerable potential to address global
challenges in population health, food & fuel security, green manufacturing
& industry & environmental sustainability

— Marine resources are largely untapped — much to be explored

— Exploration of marine resources is promising for both, from the scientific
point of view (e.g. studies of the biological function of compounds) and the
industrial point of view (transfer to a commerciable product):

»,From ecology to biotechnological application”

— Huge economic value:

e Marine Board of the ESF: Market in Marine Biotechnology in Europe is rated to
be 2.8 billion € with an annual growth potential of 12% assuming cooperation of
industry & science

SUBMARINER Compendium authors' meeting, Copenhagen, 19 March 2012



Tasks and aims within the
SUBMARINER project

GOAL of the SUBMARINER project:

To proactively contribute to improving the condition of the Baltic Sea
marine ecosystem while promoting sustainable economies, through the
development and support of innovative new uses of marine resources.

SUBMARINER - Innovative use Blue Biotechnology (KiWiZ at GEOMAR & Co.):
- Assessing the state of the art of this topic of the BSR countries
- Evaluation of further applications not yet implemented
- Defining environmental, technical and legal requirements, which are
necessary for further developments in Blue Biotechnology
- Presentation of future perspectives & strategies

The ultimate hope is to strengthen the competitiveness
of the Baltic Sea countries in regard to Blue Biotechnology.
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Baltic Sea:
From resource to application

Sustainable Uses of
Baltic Marine Resources

Resources

e

Raw materials Valuable ingredients (bioactive

Biomaterials compounds, pigments, fatty acids,

Gene pools enzymes, antioxidants)...

il Applications

7~ Marine pharmaceutical pipeline Feed for aquaculture I

Medical devices Bioremediation

Marine animal health Bioenergy

Cosmetics / Health care / Wellness Anti-fouling paints
\__Nutraceuticals / Food Marine technologies ... J
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Baltic Sea:
Source of new microorganisms

*  Magnetospirillum gryphiswaldense ——> Medical treatment +

from the Ryck diagnosis
* Mineral oil degrading bacterium ——> Bioremediation
Acinetobacter sp.

* Rhodopirellula baltica: microbe from > Model organism; specific

the Baltic Sea; sequenced, but 50% of adaptations to different
the gene functions unknown; habitats and conditions
ubiquitous

Provided by Beate Cuypers
BioCon Valley Mecklenburg-
Vorpommern e.V. (Germany)
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Sustainable Uses of
Baltic Marine Resources

Baltic Sea:

Source of new microorganisms
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Laminaria saccharina
(Saccharina latissima)

Kiloniellales:
Kiloniellaceae:
Kiloniella:
laminariae:

Associated bacteria

order

family
genus; derived from ,,chilon” (greek) = Kiel

species; derived from Laminaria

Kiloniella laminariae

Article in the newspaper
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Mesorhizobium chacoense PRST, AJ278249
Pseudaminobacter salicylatoxidans BN12T, AF072542
Mesorhizobium mediterraneum DSM 11555 T, L38825
Phyllobacterium leguminum ORS 14197, AY785323

Ensifer terangae LMG 78347, X68388
oseobacter litoralis ATCC 49566 T, X78312

Ruegeria gelatinovorans 1AM 12617 T, DB8523

Roseovarius tolerans DSM 11457, Y11551

Silicibacter lacuscaerulensis DSM 11314 T, U77644

Roseivivax halodurans OCh 2397, D85829

Paracoccus denitificans ATCC 177417, Y16927

Rhodobacter sphaeroides DSM 1587, X53855

Pseudovibrio ascidiaceicola NRBC 100514 T, AB175663

Pseudovibrio denitificans DN34T, AY486423

Nesiotobacter exalbescens strain LA338T, AF513441

Stappia aggregata 1AM 126147, D88520

Stappia stellulata 1AM 126217, D88525

Kordiimonas gwangyangensis GW14-57, AY682384

Pavularcula bermudensis HTCC 25037, AF544015

Asticcacaulis excentricus ATCC 152617, ABO16610

Caulobacter vibrioides DSM 9893, AJ227754

Brevundimonas diminuta ATCC 11568 T, M59064

‘Sphingomonias. paucimobilis ATCC 29837 T, U37337

Zymomonas mobilis ATCC 10988 7, AF281031

Blastomonas ursincola KR-997, Y10677

Craurococcus foseus NS1307, D85828

Paracraurococcus. ruber NS89, DB5827
Roseomonas aquatica TR53T, AM231587

Roseococcus thiosulfatophius R8-3, X72908

Acetobacter orientalis 21F-27, AB052706

Kozakia baliensis Yo-3', AB0S6321

Gluconobacter oxydans NRBC 14819 T, AB178433

Tistrella mobilis 1AM 148727, ABO71665

Rhodovibrio sodomensis DSLT, M59072

Azospirilum lipoferum ATCC 29707 T, M59061
Magnetospilum gryphiswaldense DSM 6361, Y10109

Rhodospira trueperi ATCC 700224 7, AJO01276

Roseospira goensis JA13ST, AM283537

Rhodospiilum  rubrum ATCC 11170 T, CP000230
Thalassospira xiamensis DSM 17429 T, AY189753
Thalassospira lucentenisis DSM 14000, AM294944
Thalassospira.profundimaris DSM 174307, AY186195
Terasakiella pusilla IFO 136137, AB00G768

strain KOPRI 13522, DQ167245

Orientia tsutsugamushi Karp!, AF062074
{ E Rickeltsia prowazeki strain Breinl”, M21789
Wolbachia pipients, U23709

Hyphomicrobium indicum NBRC 14233 7, AB159513
Vibrio chagasi R-3712T, AJ316199
Escherichia coll strain W3110, AP009048
Pseudoalieromonas maricaloris KMM 636, AF144036

Kieler Nachrichten, 4. February 2009:
,Die Stadt Kiel hat ihr eigenes Bakterium“
- The town Kiel has its own bacterium -

Rhizobiales

Rhodobacterales

Kordimonadales
“Parvularculales ”

Caulobacterales

Sphingomonadales

IS Y R TR Tl

Rhodospirillales

Rickettsiales
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Baltic Sea:
Source of new enzymes

* University Greifswald (Germany) and the IMaB Institute of Marine
Biotechnology (Greifswald, Germany)

cultivation approaches

Methods for the research of marine enzymes:
genomic approaches

Low-temperature enzymes of the > Chemicals

Baltic Sea (e.g. lipase hlLipl) Pharmaceuticals
Wastewater treatment

*  Novozymes (Denmark)

*  Enzymicals (Greifswald, Germany)

> etc.
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Baltic Sea:
Source of food/feed additives

«  Spila Spirulina as food additive and Spilamix as feed additive (SPILA
UAB, Lithuania)

* BlueBio Tech GmbH products as nutraceuticals, feed addititves and
more (Germany)

* Biovico products as nutraceuticals (Poland)
* AstaREAL ® (Sweden)

« ttz (Germany)

*  Ocean Pharma GmbH (Germany)

*  Finnisch Environment Institute (SYKE) (Finland)

«  etc.
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Baltic Sea:
Source of cosmetics/health care

*  ORTO cosmetic products from Haapsalu sea mud (Estonia)

¢ GoodKaarma soaps from Haapsalu sea mud (Estonia)

*  BIOK cosmetic and health care products (Lithuania)

*  MADARA cosmetics containing e.g. macroalgae (Latvia)

*  ESPA products containing e.g. seawater and seaweed for skin care
(Latvia)

*  Oceanwell and o‘well med cosmetic series from brown macroalga
Saccharina latissima (Germany)

*  MAREZOSTIN® cosmetic/thallasso-wellness products derived from
eelgrass Zostera marina (AQUAZOSTA ©® MB, Germany)

o Maresome'™ derived from cyanobacteria Anabaena sp. with activity
against skin bacterial infections (Heitland & Petre International GmbH,
Germany)

e CuraMar® for nails care (Ocean Pharma GmbH, Germany)
* Inwater Biotec GmbH (Germany)
* etc.
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Baltic Sea:
Source of bioactive compounds

New drug candidates such as mayamycin (KiWiZz)
. KiWiz ®

Kieler Wirkstoff-Zentrum
am GEOMAR

Halichondria panicea Streptomyces sp.,

(breadcrumb sponge) bacterium
from the Baltic Sea Mayamycin: compound with
, ] otential as antitumor dru
Kieler Wirkstoff-Zentrum am GEOMAR | P Patents (20115
Helmholtz-Zentrum fiir Ozeanforschung Kiel (Germany) DE102010006245
W0/2011/091778

(Center of Marine Natural Products)

Further institutions:
University Greifswald, University Kiel, AWI, BIO-MAR and MicrobiMaris Biotec

GmbH (Germany), Technical University of Denmark, University of Gdansk (Poland),
University of Gothenburg (Sweden), University of Helsinki and VTT (Finland), etc.
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Baltic Sea:
Source of new technologies

YV V V VY

>

Fraunhofer Research Institution for Marine Biotechnology EMB (Lubeck,
Germany)

Development of new technologies , processes and instruments in the
fields of biological water quality control, aquaculture technology, stem
cells isolation and utilisation (e.g. fish cells) and other

Institute for Marine Resources GmbH (imare, Bremerhaven, Germany)

Biosensors, mariculture,
technical applications of marine structures/ nanomaterials

GMA (Gesellschaft fir Marine AquakulturGmbH, Blisum, Germany)
Sea & Sun Technology GmbH (Germany)

MariLim - Aquatic Research - GmbH (Kiel, Germany)

Flensburg University of Applied Sciences (Flensburg, Germany)

and more institutions ...(please note the following presentations)
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Blue Biotech in the BSR

* Germany:

— Activities of Mecklenburg-Vorpommern sea oupfuture

— Initiative ,,Zukunft Meer” of Schleswig-Holstein (2004)
— Masterplan Marine Biotechnology (MBT) Schleswig-Holstein
(part of the SUBMARINER project; finalisation end of 2012)

Main objective of the Masterplan MBT: The regional development strategy should provide
a path to the long-term strategic development of marine biotechnology in Schleswig-
Holstein. The promising potential of marine biotechnology should be used economically in a
sustainable manner through a systematic knowledge and technology transfer as well as the
generation of growth and employment in Schleswig-Holstein. [Ralf Duckert (dsn)].

— Contribution to CSA MarineBiotech (NO, DK, DE and further 6 countries)
(Coordination and Support Action in Marine Biotechnology):
Aim: Preparing the ERA-NET in marine biotechnology by setting the priorities and
mobilising funding agencies (2011-2013)
— EU projects , Exploration of marine resources”, such as MicroB3
(University Bremen), Marine Fungi (KiWiZ)
— etc.
Blue Biotechnology Cooperation Event May 9-10th, 2012




Blue Biotech in the BSR

Examples:

* Finland: EU project MAREX (lead partner) (2010-2014)

* Poland: EU project MAREX (partner) (2010-2014)
* Lithuania: Study on microalgae - diversity and potential for bioprospecting
* Denmark: Report on,The Ocean - an unexploited resource” (2010)

» Sweden: INTERREG IV A project - Blue Biotechnology for sustainable

innovations (Oresund-Kattegat-Skagerrak);
cooperation with Norway (2011-2013)

* Latvia: Latvian Biotechnology Association (since 2006)

 Estonia:  , Estonian biotechnological programme, a feasibility study” (2010)
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SWOT analysis — first results 1/2

Strengths

* Baltic Sea is a unique habitat for many micro- and macroorganismes,
which have been already used for market products or have a great
potential to be explored for high-valuable applications.

 Case studies of companies in the BSR demonstrate the successful
economic use of products from Baltic Sea organisms.

* Well-known scientists with international acceptance are working on the
field Blue Biotechnology in single regions or BSR countries.

Weakness

* Low awareness in the BSR about the economic and scientific potential
of Blue Biotechnology.

* Limited number of financially strong companies in the BSR.

SUBMARINER Compendium authors' meeting, Copenhagen, 19 March 2012



SWOT analysis — first results 2/2

Opportunities
* The BSR can be developed to be a location for Blue Biotechnology.

* The investigation and exploration of marine organisms for Blue
Biotechnology can contribute to an enhanced dissemination and
recognition of national science as well as economic growth in the BSR.

* The high-value applications of Blue Biotechnology can improve human,
animal and environmental health in the BSR.

Threats

* Ensuring the sustainable production of marine organisms used in
biotechnological applications (e.g. by fermentation of microorganisms,
“molecular” aquaculture or mariculture of macroorganisms).

* Defining the science, industry and politics needs within the BSR.

* Development of strategies for the implementation of promising fields of
Blue Biotechnology in the BSR.

SUBMARINER Compendium authors' meeting, Copenhagen, 19 March 2012



Questionnaire:
Blue Biotechnology in the BSR

Kiwiz @

Kieler Wirkstoff-Zentrum
am GEOMAR

SUBEMARINER
Questionnaine

“Blue Biotechnology”
State of the art and future perspectives in the Baltic S=a region

potea - o

Dr. Jutia VWiasa

Ki=bar Wirksiol-Zaminum 3] GECMAR (KN
Am FiE-Fanal 44

24105 K=

Garmany
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Outlook of Blue Biotech for the BSR

Development of strategies for the implementation
of Blue Biotechnology in the BSR as basis for

¢ Baltic Sea as treasure of innovations
¢ Blue Biotechnology from the BSR for the BSR and further countries

¢ Realisation of visions, such as:
— Wellness products from the BSR
— Distribution network for cosmetics from the BSR
— Distribution network for health care products from the BSR
— Center for bioprospecting Baltic Sea organisms
— Marine genomics as source of novel enzymes from the BSR
— Novel feed from the BSR for the aquaculture
— Innovative marine technologies from the BSR
— Innovative anti-fouling products from the BSR

SUBMARINER Compendium authors' meeting, Copenhagen, 19 March 2012



More highlights from the BSR
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Sustainable Uses of
Baltic Marine Resources

much for your attention!
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