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Marine biotechnology workflow

Marine  
living 

resources

Products

Services

Value chain

- Drugs
- Elicitors
- Biofuels
- Food/feed
- Enzymes
- Biopolymers
- Organic 
compounds
- etc.

- Processes
- Basic research
- Ecosystem 
management
- Bioremedition
- etc.

Biotechnology 
toolbox:
- biodiscovery
- molecular biology
- microbiology
- ‘omics’
- etc.

Aquaculture
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Major challenges for the aquaculture 
industry

• Escape
• Salmon lice
• Fish health
• Feed availability and 

functionality
• Exploitation of 

byproducts

4solutions to be found in biotechnology
fredag 27. april 12



NHIL Source: Jackson, IFFO
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NHIL

A sustainable growth is needed

Source: Jackson, IFFO
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NHIL

l Joint industry report
- Limited pelagic resources
- Increased –ceuticals use
- Dramatic shift in 2-3 years

Aquaculture face shortfall on fish oils

l Alternative feed resources
- GM-rapeseed (EPA)
- Krill
- Microalgae

l Choice will depend on:
- Costs and omega-3 price
- Technical feasibility
- Sustainability
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 Direct

Sustainable omega-3 FA source
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NHIL

 

CO2 Technology Centre Mongstad (TCM)
•Worlds largest pilot facility for CO2 capture (opens 7th May 2012)

•Develop capture technologies
•Designed to capture 100 000 tons/y
•Form basis for upscale and subsurface storage
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NHIL

CO2 O2

CO2

The opportunity;
A bioTechnology ‘moon landing’
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NHIL

Algae suitable for aquafeed
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NHIL

Algae suitable for aquafeed
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NHIL

Algae suitable for aquafeed
l Choosing the algae

- High EPA and DHA 
- High digestibility and nutritional value
- High protein – similar aa composition to fishmeal
- Local strain
- Fast & stable growth
- Mixotrophic growth
- Suitable for breeding/selection
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NHIL

Algae suitable for aquafeed
l Choosing the algae

- High EPA and DHA 
- High digestibility and nutritional value
- High protein – similar aa composition to fishmeal
- Local strain
- Fast & stable growth
- Mixotrophic growth
- Suitable for breeding/selection

l Bergen Marine Biobank
- Collection of microalgae and diatoms
- Screening for suitable strains
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NHIL Courtesy: Kjell Inge Reitan, SINTEF
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Company start-up October 2011

CO2Bio AS:
- NHIL industry consortium
- Bergen Technology Office
- EWOS AS
- Grieg Seafood ASA
- Salmon Group AS

Aim:
- Establish pilot plant
- R&D projects together with 

research institutions
- Assess up-scale production
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Productivity in Norwegian Salmon Farming
% loss vs yield

13

NEW VACCINE
TECHNOLOGY
+
BIOSECURITY
RE-STRUCTURE

Source: Kontali
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Productivity in Norwegian Salmon Farming
% loss vs yield

13

NEW VACCINE
TECHNOLOGY
+
BIOSECURITY
RE-STRUCTURE

BIOTECH/
GENOMICS
APPLIED WITHIN
BREEDING AND
VACCINES

BIOSECURITY
STRUCTURE

Source: Kontali
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Sea	  Lice	  Research	  Centre
Centre	  for	  Research-‐based	  Innova6on	  (RCN)	  -‐	  2011-‐2019	  

Aim:
The	  Sea	  Lice	  Research	  Centre	  aims	  at	  becoming	  world	  leading	  on	  research	  on	  
salmon	  louse	  and	  similar	  parasites.	  The	  nature	  of	  the	  centre	  will	  facilitate	  
development	  of	  new	  methods	  for	  lice	  control	  and	  shorten	  the	  <me	  from	  
basic	  research	  to	  new	  products	  and	  tools	  for	  parasite	  control	  in	  the	  
aquaculture	  sector	  to	  achieve	  a	  true	  integrated	  pest	  management	  in	  the
future.
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Partners
Host	  ins6tu6on:	  University	  of	  Bergen,	  Department	  of	  Biology,	  
+	  Departments	  of	  Molecular	  Biology	  and	  Informa<cs

Academic	  partners:	  
Ins<tute	  of	  Marine	  Research	  
Norwegian	  College	  of	  Veterinary	  Medicine
Uni	  Compu<ng

Industry	  partners:
Novar<s	  Animal	  Health
EWOS	  Innova<on
Patogen	  Analyse
Marine	  Harvest	  
Lerøy	  Seafood

Budget:	  ca.	  25	  mill.	  NOK/year,	  (8	  years	  =	  200	  mill.	  NOK	  =	  25	  mill.	  €)	  

Centre	  director:	  Prof	  Frank	  Nilsen	  UiB
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More mucus cells on the dorsal side

n=4 fisk
52 cm SL
Pittman et al., in prep
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Fish health: Cell line TO (salmon) 

• Best production system  for virus to vaccines against two of the 
most damaging diseases in salmon farming:  ISA og PD.
– ISA vaccine approved in Chile 2010
– Vaccination against ISA allowed in Norway 18.10. 2010

ISA virus (green) 
multiplying 
in TO cells. 

Red cell nuclei showing 
surrounding cells not yet 

infected.
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Håkon Mosby Mud Volcano

Jan Mayen feltet - 2005

Trollveggen

Soria Moria

1000 m

500 m

1 km

caldera

Central
volcano

rift

Nyegga

Hydrothermal vents along  
the Arctic Mid-Ocean Ridge

Pedersen, RB. et al. 
Nature Communications, 1:126 (2010).

Lokeslottet - 2008
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Mining for robust enzymes
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Mining for robust enzymes

Produkt

Kjemisk
prosess
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 Biological
process

fredag 27. april 12



Mining for robust enzymes

Produkt

Kjemisk
prosess

Fish waste

Product

 Biological
process

fredag 27. april 12



New enzymes for biorefinery of marine 
byproducts
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Fossil-fuel to bio-fuel

”............ most countries will be in a potential supply deficit for ethanol by 2020. On a global 
basis, supply could be short by at least 19 billion liters. The only country that will be in a 
position to supply the global ethanol market will be Brazil, which will be able to supply a 

minimum of 13.2 billion liters to the global market by 2020. No other country comes 
anywhere close to being able to supply these kinds of volumes.”

Hart’s Global Biofuels Outlook to 2015  (2010)
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Novel source:

Ascidians/Tunicates
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Tunicin
Tunicin - Animal cellulose; a substance present in the mantle, 
or tunic, of the Tunicates, which resembles, or is identical with, 
the cellulose of the vegetable kingdom.

                               Webster’s revised unabridged dictionary

Most of the mantle is cellulose 
without lignin
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• Ethanol output pr. hectar from Tunicol
• Patented product from UiB/Uni/BTO

Biofuel from the sea?

Tunicol
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BIOINFORMATICS
PLATFORM

Developing a biological monitoring 
system for ocean health

Differentially 
expressed genes, 

proteins, metabolites 
= biomarkers

Develop antibody-
based assay

w/protein standard
Assay/kit

Binding candidates Develop binding assay 
w/recombinant protein Protein array-based/

multiplex /chip

OMICS 
PLATFORMS

PROTEIN 
PRODUCTION

ANALYTICAL
TECHNOLOGY 
PLATFORMS

”TOXIN”/STATUS

GENOMICS
INFORMATION

• Contaminants
• algal toxins
• endocrine disruptors
• allergens
• pathogens
• GMO
• growth
• health
• etc.
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Competence and capacity

Foto: Paul Erik Rosenbaum, UiB
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Competence and capacity

• Increased use of biotechnology in 
society will put a demand on 
increased absorbing ability, i.e. 
competence and capacity in end 
user groups: industry, health 
care, management etc. etc.

Foto: Paul Erik Rosenbaum, UiB
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Thank you for your attention!

Svein M. Nordvik 

Trond Mork Pedersen 
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