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Additional institutions

www.nofima.no

Northern Research Institute - Norut

www.norut.no

Institute of Marine Research

www.imr.no

Nofima's expertise in biotechnology is first and fore-

most located within the research groups Fish Health

and Marine Bioprospecting. The company also operates

its own experimental pilot plant and hosts a shared

bioprocess laboratory facility equipped for upscaling of

biotechnological processes.

e Expertise in enzymes and bioactive compounds from
marine, coldwater organisms

e Evaluation and characterisation of antibiotic marine
components

¢ Production of biochemicals/special products (oils,
proteins, DNA etc.) from marine biproducts for
application in nutrition/health foods, cosmetics,
medicines and biotechnology

e Research into viral and bacterial diseases in various
farmed species

e Development and formulation of feed for the fry of
marine fish

e Development of bioproduct based feed for new
farmed species such as sea urchins, king crab and
Atlantic cod

¢ Responsibility for running the cod breeding station
and research into spawning and genetics in the
context of developing cod as a farmed fish species

¢ Process and product development of seafood

ﬂNofima

Marine Biotechnology and Bioprospecting Platform "MolDoc” is estab-

lished as a research and technology platform for proteins, lipids and small

organic molecules. The platform is developed in close cooperation with

the University of Tromsg, and includes:

¢ Documentation (chemical, biochemical and biological)

e Chemical and biochemical optimisation of biological activities

e Through a close cooperation with the University of Tromse, Norut will
help commercialise results from the R & D activities at the University

NORTHERN RESEARCH INSTITUTE }.“

The main task is to provide advice to Norwegian authorities on aquaculture
and the ecosystems of the Barents Sea, the Norwegian Sea, the North Sea
and the Norwegian coastal zone. IMR’s headquarters are in Bergen, but
important activities are also carried out at the department in Tromsg.

NISYIOFYO MNVHL / YWISON



Polar Environmental Centre

Centre for the environment and co-operation in the Polar areas and the  Www.polarenvironment.no
Barents region. The Polar Environmental Centre is Norway's focal point
for research, environmental monitoring and advisory services in the Polar
areas and the Barents region. A number of large national research and

S% administrative institutions have been gathered in the centre, and with
2 5 a staff of over 200 people, the centre comprises a significant and unique
m collection of knowledge, in terms of broad academic perspective as well

as in-depth research.

Norwegian Polar Institute

Norway’s central institution for research, environmental monitoring and www.npweb.npolar.no
mapping of the Polar regions. The institute is the Norwegian authorities’

consultant and supplier of knowledge, and contributes to the best possible

administration of Norwegian Polar areas. Through active participation

in the national and international bodies, the Polar Institute is central in

E providing data and knowledge regarding research and management of the

POATS Polar environment.

oy
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Akvaplan-niva

Provides consultancy, research and laboratory services to companies, aut- www.akvaplan.niva.no
horities, NGOs and other customers worldwide. Services include environ-
mental monitoring surveys: impact and risk assessments; environmental,
ecotoxicologiacal and biodiversity research; agquaculture design and
Akvaplan. management consultancy; and R&D on new aquaculture species, and a
——NIVa number of accredited environmental and technical analyses.

Bioforsk, The Norwegian Institute for Agriculture and Environmental www.bioforsk.no/nord
Research, conducts applied and specifically targeted research linked to
multifunctional agriculture and rural development, plant sciences, environ-
mental protection and natural resource management.
¢ Secondary metabolites produced in plants
° ¢ Seaweed farming
B' OJOor. Sk e Management of freshwater fisheries

Gen@k — Centre for Biosafety is an independent research organisation loca- www.genok.org
ted at the University and the Science Park of Tromsge. Gen@k is engaged
in research, advisory services and capacity building related to biosafety.
ﬁk The centre focuses in particular on the environmental and health related
consequences of the application of new bio- and nanotechnology.



Support structures

There are a number of local and nationwide funding programmes aiming to
establish favourable conditions for competitive enterprises in the Tromso
region and the high north. Funding may be applied for to mobilise increases
in R&D efforts, in order to contribute towards innovation, internationalis-
ation and promotion.

Some of the most central funding programmes, investment funds, central
infrastructure and commercialisation actors/innovation companies are
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Calanus finmarchius is a small
(3 mm) copepod and a central
organism in the marine eco-
system as feed for pelagic fish.
Calanus finmarchicus goes
through twelve different stages
in its one year lifecycle and is
very rich in fatty acids.

The annual production in the
North Atlantic is many times
higher than the total biomass of
all fish and mammals together
in the same oceans. Calanus
finmarchicus may represent a
new resource for commercial
utilisation with a wide range

of applications. Harvesting
commercial quantities of this
copepod is possible due to new
harvesting technology.

The silvery herring offers

golden opportunities

The project aims to add significant
value of yet unexplored bio-
activities (enzymes, drugs, lipids
and functional proteins) from
by-products of Norwegian spring-
spawning herring. Collaboration
between Nofima Marin, SINTEF
Fisheries and Aquaculture and the
fishing industry.

presented in the table below.

National and re

Innovation Norway

www.innovasjonnorge.no

0
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INNovAsJon *©
NORGE

The Research Council of Norway

www.forskningsradet.no

€J> Forskningsradet

MABIT — R&D program within
Marin Biotechnology in Northern Norway

www.mabit.no

MABIT

RDA2-Tromsg

www.rdatromso.no

Troms Fylkeskommune

www.tromsfylke.no

TROMS fylkeskommune
ROMSSA fylkkasuohkan

Business development

Norinnova — Northern Innovation

www.norinnova.no

norinnova

%
NORTHERN INNOVATION Kad

TTO Nord — Technology Transfer Office

www.ttonord.no

) TronorD

Tromsg region Biotechnology Organisation

www.nftr.no/no

Bioindustry Forum North-Norway

www.aksjonsprogrammet.no/FBN/FBN_main.htm

Investment funding

Norinnova invest

www.norinnovainvest.no

o

nogmnnova
IN ,EST

KapNord invest

www.kapnord.no

KapNord
Fond

SpareBank 1 Nord-Norge Invest AS

www.snninvest.no

SpareBank ¢
NORD-NORGE



Development of vaccines
Efficient vaccines are paramount
for the further development

of Norwegian fish farming.

New vaccines and strategies are
required to combat current
diseases. An electron-micro-
scopic image illustrates a white
blood cell from a salmon which
has absorbed tiny nano-particles
containing a vaccine. The arrow
points to a “lump” of nano-parti-
cles inside the cell.

Research vessels

The research communities make
use of three research vessels
for a multiple range of activities
related to marine research

and education. «Hyas» (12 m)

is used in near coastal waters
and mostly for daytrips. «Johan
Ruud» (31 m) is utilised for
sailings in the fjords and coastal
areas from Lofoten to the
Varangerfjord. «Jan Mayen»

(64 m) has been specially de-
signed for sailings in the North
Sea and Barents Sea, Svalbard
and other areas covered inice.

SYIAVI AQNY

Infrastructure

Tromsg Adquaculture Research Station consists of a
land facility for experimental studies of fish and shell-
fish, and a fish health laboratory for the study of fish
diseases, and also a new full-scale sea hatchery for
studies of fish and shellfish under natural conditions.

Modern pilot plants for developing and testing of pro-
cesses and equipment for industrial production. This
plant includes the latest technology for the production
of marine ingredients.

Barents BioCentre is a co-development between regi-
onal public institutions, the University of Tromsg,
Northern Research Institute and local businesses in
biotechnology. The paramount goal is to establish a
common infrastructure for research and to develop bio-
technology as a business. Barents BioCentre shall be a
meeting place for industry and academia giving unique
opportunities for developing new innovative products
and new companies.

Marbank is a national marine biobank located in Tromsg.
The marine biobank is established in close coopera-
tion with the Ministry of Fisheries and Coastal Affairs.
Marbank is responsible for collecting, preserving and
cataloguing marine organisms from Norwegian waters
(and especially from Arctic areas) for research and com-
mercial exploitation purposes. The mission of Marbank is
to provide an easy accessible repository of frozen marine
biological samples for R&D institutions and industries that
search for novel compounds in marine organisms. The
material archived and stored in the repository includes
taxonomy samples, frozen biomass samples and genetic
and biochemical extracts from marine microorganisms,
plankton, algae, invertebrates and vertebrates.

Marbio is a medium/high-throughput platform for purifi-
cation/isolation, screening and identification of bioactive
compounds from Arctic/sub-Arctic marine organisms.
Marbio screens for compounds with activities within
several areas:

e Antibacterial activities

e Anticancer activities

¢ Immunostimulants

¢ Anti-inflammatory activities
e Antioxidants

e Antiviral activities

e Enzymes and inhibitors

ogdvw

Tromsg Aquaculture Research Station

www.havbruksstasjonen.no

BioLab Prosess

www.prosesslab.no

Barents BioCentre

www.norut.no

www.marbank.no

© Robert A Johansen, MARBANK

www.uit.no
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The biotechnology business

The Tromsg region is one of the leading research areas
within biomarine sciences, with interplay between
business, the University of Tromsg and research institutions.
The result is a dynamic environment incorporating innovation
and knowledge sharing.

This interplay is reflected within the knowledge-based biomarine
industry. The different companies cooperate with regional, natio-
nal and international R&D institutions to develop their business.
Several affiliated industries cooperate with the biomarine indu-
stry in the region.

SYIAVI AANY

This brochure mainly describes companies with a core business
within biotechnology. Most of the companies base their activities
on available marine raw materials in the region. Nevertheless,
several of them have developed and are no longer dependent on
the raw materials as such today.

Some companies have specialised in products to be used within
the growing aquaculture industry. The brochure also describes
companies that are not necessarily categorised as “biomarine”.
These companies operate mainly within the areas of industrial

and medical biotechnology. Cod enzyme improves HIV tests
Marine Biochemicals AS has

The companies are divided into four categories: developed an enzyme from

* Use of waste products from fisheries and aquaculture Cod (Uracil-N-glycosylase) that

® Bioactive compounds is used in commercial HIV-tests.

e Products for aquaculture and fish health The use of the Cod enzyme

* Associated activities increases the specificity and

sensitivity of the tests.

List of other associated companies within the biomarine area
can be found at www.mabit.no.
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1. Use of waste products from fisheries and aquaculture

Cognis Scandinavia

Estb: 1998 Cognis Scandinavia AS is a wholly-owned subsidiary of Cognis B.V. Cognis
www.cognis.com is a globally leading supplier of innovative, environmentally sound prod-
ucts and formulations. Cognis offers winning solutions and ready-to-market
concepts for cosmetics, toiletries, detergents and household cleaners.
Core competence: industrial processes, chemicals and nutritional ingre-
dients.

Estb: 1999 ConTra develops and manufactures biotechnological products

used as processing aids in the fish feed industry. The core
business is manufacture of marine enzymes which are
used in the manufacture of different fish products
(i.e. processing salmon caviar).
Core competence: downstream technology, devel-
opment of processing systems.

ConTra AS
Estb: 1903 Maritex AS is located in Sortland, Vesteralen, and has been a subsidiary
www.tine.no of the TINE Group since October 2003. The company specialises in the
production, marketing and sales of refined cod-liver oil. marttex
Estb: 2009 SigMarine AS is a company producing and selling marine products made
from various parts of fish by using marine biotechnological processing
methods.

Core competence: Marine biotechnology, fish by-products, value-added
products.



2. Bioactive compounds / pharmaceuticals / lipids / natural products / neutraceuticals

Arctic Biolabs Company AS (ABC) works with the identification and Estb: 2009
development of new, active substances to combat cardiovascular diseases.

Central to this research is the detection and utilisation of new marine
antioxidants. ABC is a partner in MabCent-SFI.

Core competence: Marine bioprospecting, use of antioxidants

8

[OTEC
HARMACON

Biotec Pharmacon

Biotec Pharmacon ASA develops Estb: 1990
new pharmaceutical products wwuw.biotec.no
for treatment of immune related

diseases. The company’'s bioac-

tive compound SBG (SBG, soluble-
1,3/1,6-glucan) is in clinical phase

IIT development within two thera-

peutic indications; treatment of

diabetic ulcers and prevention and

treatment of oral mucositis. The

company’'s clinical development

program also includes immuno-

therapy of cancer where a com-

bination treatment of SBG and

monoclonal antibodies currently is in clinical phase I/II. Through the subsi-

diaries Immunocorp Consumer Health AS and Immunocorp US, the com-

pany also markets immune stimulating health products for the consumer

market. Biotec Pharmacon is a partner in MabCent-SFI. Core competence:

carbohydrate chemistry, drug manufacturing, immunomodulation

Calanus

Calanus AS is a Norwegian biomarine company Estb: 2005
founded on competence related to ecologically www.calanus.no
sustainable harvesting of the zooplankton

Calanus finmarchicus and on scientific and
technological expertise related to develop-

ment, manufacture and use of health- and

nutrition products based on this abundant

resource in the North Atlantic ocean. Calanus

finmarchicus has a unique biochemical composition and will therefore

become the source of a whole range of novel products such as dietary sup-

plements, ingredients, and bioactive compounds for pharmaceutical use.

Core competence: Health and nutrition, bio-medicine, industrial processing,

resource ecology

Chitinor AS is a subsidiary of Seagarden ASA. Chitinor AS produces high Estb: 2005
quality chitin for use in the medical and cosmetic industries from the cold www.seagarden.no
water shrimp Pandalus borealis.

Core competence: production and marketing of marine protein powder

and peptide extracts
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CLAR

Estb: 2008

Lytix Biopharma

Estb: 2003

www.lytixbiopharma.no

0813 / XId4ONIW

Estb: 2008

www.marealis.no

Estb: 2009

Marine Biochemicals

Estb: 2009

www.marinebiochem.com

CLAR (Centre for Lipid and Antioxidant Research) generates business/IPR
related to commercial exploitation of marine resources.

Core competence: Lipids, antioxidants, pharmacy, nutraceuticals,
commercialisation

CLAR

Center for Lipid and
Antioxidant Research

Research and Develop-
ment of new drugs for
anti-infection and anti-
cancer wuse. Discovery
research on novel drug
candidates based on
marine bioprospecting.
Lytix Biopharma AS develops new innovative drugs based on their pro-
prietary technology. LTX-109 is developed for the treatment of infections
caused by multiresistant microorganisms, while LTX-315 is developed
for the treatment of several types of cancer. Lytix Biopharma AS is also a
partner in the MabCent-SFI consortium and has as a strategic goal to
develop the next generation of drugs based on marine natural products.
Core competence: Drug discovery, medicinal chemistry, drug develop-
ment, infectious diseases, tumorology

¢

LYTIX BIOPHARMA

Proven Solutions

Development and production of
ingredients and bioactive peptides ﬁ
from the coldwater prawn \ v s
Pandalus borealis. \
Core competence: Nutraceuticals
of marine origin.

—
— MAREALIS®

Marimol is a biomolecule research and development company. The primary
involvement is identification, development and production of biomolecules
from marine microbiota based on its technological platforms. Usage towards
gene technology, medical diagnostics and diagnostics related

to food safety.

Marine Biochemicals AS, a subsidiary of Biotec Pharmacon AS, develops
and manufactures unique DNA/RNA-modifying marine enzymes for use
in genetic research and molecular diagnostics. Marine Biochemicals is a
partner in MabCent-SFI.

Core competence: Enzymology, protein expression, protein engineering

a MARINE
<« BIOCHEMICALS




0liVita

Olivita

OliVita AS has a special combination of omega 3 fatty acids Estb: 2002
and antioxidants from minimal processed olive oil which can www.olivita.no
There is over 20 years of medical research behind the product L’) ]

OliVita, including clinical research trials that confirm the healthy w/ Kat

benefits of OliVita.

reduce the risk of developing atherosclerosis and strokes.
Core competence: Dietary and nutritional supplements, health food “

ProBio

ProBio Group

ProBio is a leading player within the production of high-quality Omega-3 Estb: 2000
and pharmaceutical products. Consolidated turnover in 2008 was NOK www.ayanda.com
239 million. The company’s client portfolio includes more than 200 major
brand owners worldwide. The companies within the field of operation are
gathered under the name of Ayanda. Ayanda operates within produc-
tion, sales and marketing of pharmaceuticals and nutraceuticals. ’ //’A y
The business segment, Arctic Nutrients, produces ingredients based L“AH
on Arctic raw materials, in particular focusing on specialty lipids. '
The companies within this area are NorOmega AS and BioSea 5
Management AS. gk
Core competence: Omega-3, innovative product development, nutraceu-
tical, pharmaceutical

prnmurtﬁm ay

Promar Aqua

Estb: 2001

Promar Aqua AS utilises biological production processes to produce high www.intravision.no
value compounds, like natural Astaxanthin to the Salmon feed market. We

have also developed new photo bioreactor technology competitive with

synthetic production.

Core competence: Industrial scale Biotech production company.

Prophylix Pharma AS

Propylix Pharma

Prophylix Pharma is dedicated to developing a new prophylactic treat- Estb: 2008
ment against Neonatal Alloimmune Thrombocytopenia (NAIT), a serious  WWww-prophylixpharma.com
condition which affects the newborn.

Core competence: Immunological mechanism leading to NAIT

Scandinavian Dermal Innovations

Scandinavian Dermal Innovations AS identifies, develops and commercialises Estb: 2009
innovative cosmoceutical ingredients based on unique marine and plant www.skinscience.no
biotechnology with an Arctic origin.
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3. Products for aquaculture and fish health

Estb: 1962 The BioMar group is one of the leading suppliers of high performance fish
www.biomar.com feed to the aquaculture industry. Our main business areas are feed for —
salmon and trout in Norway, the United Kingdom and Chile, and feed for BioMar,
trout, eel, sea bass and sea bream in Continental Europe. \“'—d

Estb: 1947 EWOS is a leading and trusted supplier of aquafeed for the international
Www.ewos.com aquaculture industry. We produce fish feed in all four of the world’s major Y "
salmon farming regions: Norway, Chile, Canada and Scotland. E“ "h
Eximo / Trofi
Estb: 2000 (Trofi 1964) Trofiis a business segment within the Odd Berg Group which consists of the
www.trofico.com companies KS Tromsg Fiskeindustri AS & Co and Eximo AS. Production of
www.oddberg.no marine phospholipids, marine raw materials, start feed marine juveniles. - .
Core competence: Process and product development Exi mo

PharmaQ

Estb: 2005 E . . Pharmagq is the world’s leading pharmaceutical
www.pharmag.com company supplying the global aquaculture
industry. PHARMANQ is a knowledge-driven
company and consequently more than 20
different unique fish vaccines are currently
supplied in a worldwide distribution. In ad-
dition to a global network of distributors,
Pharmaq operates through its subsidiaries
in Chile, the UK and its representation office
in Vietnam. The foundations for Pharmaq's
success were built in the Tromseo research
environment in the mid-eighties, where the
company's first fish vaccine production facility
was established. Pharmaq has sustained its
close cooperation within specific R&D projects in Tromsga.

Core competence: bacteriology, virology, formulation technology, clinical

research, regulatory affairs. PHAR MAQ

Skretting

Estb: 1899 Skretting is the world leader in the production and supply of feed for
www.skretting.com farmed fish. Total annual production is 1.3 million tonnes. Skretting has
operating companies on five continents to produce and deliver feed for
more than 50 species of farmed fish. _ f)
Core competence: Fish nutrition and health, feed raw materials, 3

feed manufacturing
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4. Other associated companies

Northern Biolabs

Northern Biolabs' main focus area is to explore de novo hardware and Estb: 2007
software design for molecular diagnostics and deep-sequence-analyses  Wwwnorthembiolabs.no
for human medicine, aquaculture and marine bioprospecting.
Core competence: Next Generation sequence analysis and mining,
i Bioinformatics, biological database design, hardware design for
Eﬂﬂﬁﬁ Next Generation Diagnostics.

Orthogenics is a biotechnology company fo- Estb:1999

cusing on research and product development
within cartilage-related diseases, primarily
osteoarthritis (OA). The company aims at
providing easy-to-use diagnostics for early
detection of OA and develops effective therapy
against OA.

oRTHOGENIGS Core competence: Molecular Diagnostics

LI TG

www.orthogenics.no
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Tromsg region facts
e Population of approx. 70,000
» The University of Tromsg is the northernmost university in the world with a total of g,000 students
and 2,700 employees
» Approx. 500 researchers are engaged in biomarine science at the University and 8 other R&D institutions
e The University Hospital of North Norway has 6,000 employees
» There are approx. 25 biotech companies in the Tromsg region with approx. 400 employees.
In this brochure, the biotech companies are divided into four sectors:
- Use of waste products from fisheries and aquaculture
- Bioactive compounds, pharmaceuticals, lipids, natural products, neutraceuticals
- Products for aquaculture and fish health
- Other associated companies
¢ The national marine biobank — Marbank - is located in Tromsg
» The Process Lab offers a modern pilot plant for developing and testing processes and equipment
for industrial production
e Barents BioCentre hosts common infrastructure and modern high-tech laboratories for rental
e Innovation actors focus on life science, offering services and support such as incubators and business development
e Tromsg Science Park has a significant focus on life science

» The International Conference on Marine Biotechnology - BIOPROSP - is arranged every second year in Tromsg
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