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Marine Biotechnology:
Enabling Solutions for Ocean
Productivity & Sustainability
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Rachael Ritchie,
Director Business Development,
Genome British Columbia, Canada
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Outline

U Marine biotechnology renaissance

U Talk about the potential of marine

biotechnology

@) CeCD

U Identify challenges toealisingthis potential



C
é Genome

BritishColumbia  Ss=p¥==c=

Loading > Investing > Connecting

Marine bioscience& biotechnology : 4 areas

Marine organism production Organismbased Technology
A Organism cultivation and collection A Bioprospecting

A Disease control and monitoring A Marine genome sequence and
A Marine biosafety bioinformatics

A Mass production e.gseaweeds A Metagenomicsand otheromics
technologies

New Materials

Drug discovery

Health supplementsjutraceuticals
Industrial materials

Biofuels and bioenergy
Biorefining

Marine conservation
A Monitoring environmental change
A Pollution prevention and control

A Biodiversity conservation and
ecosystem recovery

To Do Do To Ix
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A changing landscape for marine biotechnology

- increased our understanding of ocean bioresources

- renewed interest in the field of marine biotechnology
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Metagenomicsof marineenvironment
A new tool in the toolbox

Sequencing of selected taxa

DNA
extraction
—
' B : Next generation
- i DNA of all species :
Environmental present in the Zievqel:girtmmg (NGS) of global
sample environment y

1 litre seawater contains (2006!):
-bacteria: 20,000 o6typesbo
- viruses: vast, unknown
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Marine biotechnology and grand challenges

Viewed as a way to address  global grand challenges

U Pursuing human health and well -being
U Sustainable supply of high quality food

U Developing sustainable sources of energy alternatives to crude oll

and gas

U New industrial products and processes with lower GHG
emission

U Protection and management of the already stressed marine

environment

e a n das a much needed new source of innovation and
economic growth in many countries
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Growmg more food W|th less land

Agriculture: crop yield changes Agriculture: crop yield changes
In 2025 scenario (%), compared to the 1961 -1990
period
By By 2080 By 2080
2025 with with
+2.5°C +5.4°C
Northerm Europe 62 37 52
UK and Ireland 20 -9 19
Central Europe 16 -1 -8
North
Central Europe 7 5 -3
South
Southerm Europe 15 0 -27
£V 17 3 -10

Source: JRC Climate Change impacts in Europe. PESETA research project. 2009
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Food from the ocean

World capture fisheries and aquaculture production

Million tonnes

160
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The QTL has lead to a decrease in the number of
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Carcharhiniformes

Tetrapods

Polypteridae
Acipenseriformes

Holostei L .
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Davidson, et al., 2010, Berthelot et al., 2014

Improved understanding

A life cycle, nutritional
requirements, disease
susceptibilities

Development of improved
feeds

Development of new
aquaculture stocks

New inputs for marine
biotechnology

Etc.
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A need for new drugs

A A shrinking drug development pipeline
A Rise in antimicrobial resistance (AMR)

A Reduced ability to manage disease and infectious disease

A Threatening population health on a global level

Over the last 30 years, no major new types of antibiotics have been developed

1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

£||||||I|||||||||I||: : : : D|5|:qver'yvn|d

Penicillin Cephalhspn rin Carbapenemr f—'lunruquinulnnes




Marine naturalproductdiscovery
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Hu et al., Marine Drugs2011 , 94), 514-525; doi: 10.3390/md9040514



http://dx.doi.org/10.3390/md9040514
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Globalmarine pharmaceutical pipeline (2012)

Anticoagulant

Antitumour FDA Cardiovascular
Antibacterial approved: Anti-inflammatory
Antifungal

Immune system

7
Antiviral Nervous system
Antimalarial
: : Clinical pipeline: 11 Moleculartargets
Antituberculosis enzymes
Antiprotozoal

receptors
\ Preclinical pipeline: 1,458 /

Chemistry marine natural products: 8,940

Mayer (2012). OECD Marine Biotechnology Workshop, Vancouver, May 2012
Maver et al. (2011). Comparative Biochemistry and PhysiologyPart C153. 191-222.
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Energy security

A Reduce GHG emissions / carbon
footprint

A Limited reserves fossil fuels - '
Oil demand

A Domestic fuel security 2% growth

Billions
of .
barrels Expensive Prohibitively
per year crude oil’ )
p expensive
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Algal bIOfue|S A Advantages over1 st & 2nd

generation biofuels

Crop Oil yield
[gallons (acre}] A Potential in biofuels dwarfs alll

Corn 18 commodity chemicals

cotton = A Amenable biorefinery application
Soybean 48

Mustard seed 61

Sunflower 102

Rapeseed 127

Jatropha 202

Oil palm 635

Algae 10,000




