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Marine genetic resources: 
What are they, and why should you care? 



Other marine biotechnology applications?

q Pharmaceuticals
q Enzymes to synthesize biofuels and amplify DNA
q Cosmetics
q Antifoullants
q Adhesives
q Antibiotics
q Antivirals (seaweeds)
q Bioremediation
q Cure for male pattern baldness



Green fluorescent protein (GFP)

Bioluminescense in Aequorea victoria

Used for protein tagging, wide range of 
biomedical applications

2008 Nobel Prize in Chemistry for Osamu 
Shimomura, Martin Chalfie and Roger Y. 
Tsien "for the discovery and development of 
the green fluorescent protein, GFP."



Pop quiz! Match the marine biotech applications

Sea squirt found on mangroves in the Caribbean“Marine genetic resources”?



Genetic resources / material

Genetic resources: Genetic material of 
actual or potential value.

Genetic material: Any material of plant, 
animal, microbial or other origin 
containing functional units of heredity, 
such as individual genes or genetic 
sequences.



What does UN Convention on the Law of the Sea say?

Marine genetic resources?

Genetic resources?

Biodiversity?



What does the Nagoya Protocol say?

• The Nagoya Protocol was adopted in 2010 
(entered into force in 2014) to regulate 
conditions for Access to Genetic Resources 
and Equitable Sharing of Benefits Arising from their Utilization

• Requires prior informed consent and mutually agreed terms 
between “user” and ”provider” countries

• Aimed to eliminate exploitative forms of “bioprospecting / 
biodiscovery” (biopiracy) 



Can you find the governance gap?

The Nagoya Protocol 
(2010) applies only to 
national jurisdictions, 
not “areas beyond 
national jurisdiction” 
(ABNJ)



Climate change and fisheries
There’s a lot out there…



Climate change and fisheries
… and a lot DOWN there too!



UN negotiating international treaty to close gap

BBNJ = Biodiversity in areas Beyond National Jurisdiction



One of four elements of the BBNJ Treaty “Package”

• marine genetic resources (MGRs), including questions on 
benefit-sharing;

• area-based management tools (ABMTs), including marine 
protected areas (MPAs);

• environmental impact assessments (EIAs); and
• capacity building and marine technology transfer.



The long and winding road of BBNJ… 

BBNJ Ad Hoc Working Group 
2005-2015

Preparatory Committee
2016-2017

Intergovernmental Conference
2018-2023 ??



Why are MGRs the toughest part?

• Which countries are
they? 

• What is happening in 
ABNJ? 

• Has trend changed in last 
10 years? 

Arrieta et al. 2009; Arnaud-Haond et al. 2010



So what did we do?



Tried to answer

• What marine genes are showing up in patents?

• How many patents are out there?

• Who is filing these patents?

• Where are those entities located? 



Cumulative totals of species and sequences with patents 
(1988-2017) 

(Blasiak et al 2018)



Keystone pattern
165 countries unrepresented

(Blasiak et al, 2018)



Why does this matter?

Marine biotechnology as one of the pillars of the Blue Economy?

But the Blue Economy should be founded on principles of equity

So what are the barriers? And are they falling or rising? 

70%

30%
Patent filings

Top 3 countries Everyone else
98%

2%
Patent filings

Top 10 countries Everyone else



Research vessels around the world

Blasiak et al. 
2021



Publishing and citation of marine science

UNESCO Global Ocean 
Science Report 2017



Technological advances moving at light speed

Blasiak et 
al. 2020



Marine Genetic Resources stories?

Are BBNJ and marine genetic resources on the radar in your country? 

How can marine biotechnology be part of a blue economy FOR ALL? 

154 countries have a coastline, and ABNJ are an international commons - so 
why are only 10 countries benefiting from a pillar of the ocean economy? 

How can voice of all countries be raised in BBNJ negotiations?

SDGs and UN Decade of Ocean Science for Sustainable Development both 
focus heavily on capacity building, access to affordable technology, inclusivity, 
equity – what does that look like for marine biotechnology? 
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Other recent papers

(Claudet et al 2021)

(Amon et al 2021)

(Sigwart et al 2021)
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