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Overview 

The ABS Capacity Development Initiative: 
• A short introduction

Utilization of Marine Biodiversityy
• State of the Art 
• Case Studies
• Issues for• Issues for 

Consideration



How the “Initiative” took off

African request for
2005: WG‐ABS 5, Bangkok

African request for 
support

Implementing Action Plan 
Capacity Building ABS VI / 24 bCapacity Building ABS VI / 24 b  

2006: Launch of the Dutch‐German ABS Capacity Development Initiative p y p
for Africa at COP 8 in Curitiba

Today:
f di Partners:Co‐funding Donors:

JRC



Core Processes for 
ABS Capacity Development 2012‐2015



The Elevator Principle for
Capacity Development

Level of
intervention

Preparation
of national 
ABS authority

Other 
stakeholders

Main instruments

UN level International ABS authorities  Stakeholder inputs on ABS to relevant meetingsUN level International 
negotiations

ABS authorities
of other
countries
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Marine Bioprospecting



(Deep‐Sea) Marine Bioprospecting

• Bioprospecting in EEZs has a high relevance in countries

within EEZ Boundaries

• Bioprospecting in EEZs has a high relevance in countries
with long coastlines and/or wide spread islands

• ACP countries own 24% of the EEZs worldwide
• 37 countries possess a 10 times larger EEZ than the37 countries possess a 10 times larger EEZ than the

terrestrial area, 28 thereof are ACP countries

• Deep‐sea areas and hydrothermal vent fields are ecosystems p y y
highly relevant for bioprospecting

• EEZs cover extensive parts of deep‐sea areas
• 66% of the hydrothermal vent fields and 47% of the seamounts 

lie within national boundaries

So far the importance of (deep‐sea) marine bioprospecting 
within national jurisdiction is highly underestimated











Marine Bioprospecting and ABS

The international legal debate on marine bioprospecting
concentrates on areas beyond national jurisdiction

while the vast majority of marine excursions and collections are

concentrates on areas beyond national jurisdiction …

Th C ibb R i i l t ti l d b EEZ

… while the vast majority of marine excursions and collections are 
undertaken in national waters within the EEZs

• The Caribbean Region is almost entirely covered by EEZs
• The Pacific Region is covered by EEZs to a large extend
• EEZs cover shallow marine ecosystems accessible for scuba

divers (40m) as well as deep‐sea ecosystems

Our working assumption is thatOur working assumption is that 
marine bioprospecting in most cases would require PIC and MAT 

based on the Nagoya Protocol on ABS



Utilization of Marine Genetic Resources

• Marine natural products (MNP) have become 
highly important for pharmaceutical research 
and cosmetics 

• Special importance for anti‐cancer and anti‐HIV 
drug development

• The cosmetic industry is utilising various marine 
organisms and their derivatives

"1kko" by A2‐33 . Licensed under 
Creative Commons

• Enzymes derived from microbes harvested at 
hydrothermal vents are highly interesting for 
scientific‐ and industrial usescientific and industrial use 

Ondřej Karlík



Renaissance of Natural Products 

• Screening of existing compounds and combinatory chemistry did not

in Drug Development

Screening of existing compounds and combinatory chemistry did not 
achieve the hoped amount of more and new chemical entities

• During the past 30 years, combinatory chemistry brought 
1 de novo new chemical entity to the market (Nexavar antitumor)1 de novo new chemical entity to the market (Nexavar, antitumor)

Newman & Cragg (2012)

• MNPs offer a new directive in the fight against major diseases like HIV or 
cancercancer

• Half of all conducted cancer research is focused on marine sources
Viders (2012)

Natural products exhibit a greater 
diversity and variability

Natural products exhibit a greater 
diversity and variability

Marine organisms provide more unique and 
diverse compounds than terrestrial organisms
Marine organisms provide more unique and 
diverse compounds than terrestrial organisms



Pharmaceutical use of MNPs

R&D MNP i di l i h d ti ll• R&D on MNPs in medical science has grown dramatically 
over the last three decades 

• As of 2011 there were 1458 MNPs under clinical researchAs of 2011 there were 1458 MNPs under clinical research, 
11 in clinical trials and 7 FDA approved drugs Mayer (2012)

• 136 of 183 marine molecules used in anticancer 
(pre)clinical trials (2006) Glaser & Mayer (2009)

• Estimation of the economic potential value of marine 
anticancer drug discovery: 0.6 – 1.5 trillion USD Erwin et al (2010)



Approved Drugs of Marine Origin in 2012

Substance
(Drug)

Organism
(production)

Country of Origin
(collection/publication)

Indication
(approval)(Drug) (production) (collection/publication) (approval)

Cytarabine
(Cytosar‐U®, 
Depocyt®)

Theta crypta
(sponge)
(synthetic)

Florida, USA (1945) Leukaemia and 
lymphoma
(1969)

Vidarabine
(Vira‐A®)

Theta crypta
(sponge)
(synthetic)

Florida, USA (1945) Herpes virus and
others (1976)

Keyhole Limpet 
Hemocyanin
(Immucothel®)

Megathura crenulate
(mollusk)
(extraction)

California, USA (1950s) Bladder cancer
(1997)

Ziconotide
(Prialt®)

Conus magus (mollusk)
(synthetic)

Probably Philippines
(before 1987)

Chronic severe
pain (2004)

Petit & Biard (2013)



Approved Drugs of Marine Origin in 2012

Substance
(Drug)

Organism
(production)

Country of Origin
(collection/publication)

Indication
(approval)( g) (p ) ( /p ) ( pp )

Trabectidin
(Yondelis®)

Ecteinascidia turbinata
(tunicate)
(hemisynthesis)

Panama, Colombia, 
Nicaragua, Honduras, 
Belize or Mexico (1978)
A f Fl

Soft tissue 
sarcoma (2007)
Relapsed ovarian 
carcinoma (2009)Access for patent: Flo‐

rida, USA (before 1986) 
carcinoma (2009)

Carragelose® Euchema & Cnondus
spec. (red algae)

Traditional use in food
and cosmetic especially

Influenza (2007)

in Asia

Eribulin mesylate
(Halaven®)

Halichondria okadai
(sponge)

Japan (before 1986) breast cancer 
(2010)

(synthetic)

Brentuximab
vedotin
( d ®)

Dolabella auricularia
(mollusk)
( h )

Mauritius (1972) Hogkin
lymphoma (2011)

(Adcetris®) (synthetic)

Petit & Biard (2013)



Marine Drugs in U.S. Clinical Cancer Tests until 2011

Drug
(clinical phase)

Organism Country of Origin
(clinical phase)

Cytarabine (Ara‐C)
(I‐IV)

Theta crypta (sponge) Florida, USA

Eribulin mesylate
(II‐III)

Halichondria okadai (sponge) Japan

Keyhole Limpet Megathura crenulate (mollusk) California, USA
Hemocyanin
(I‐III)
Trabectidin *
(I‐III)

Ecteinascidia turbinata
(tunicate)

Panama, Colombia, 
Nicaragua Honduras(I‐III) (tunicate) Nicaragua, Honduras, 
Belize, Mexico

Plinabulin (II) Aspergillus ustus (fungus) Japan

Cytarabine (Ara‐C) Theta crypta (sponge) Florida, USACytarabine (Ara C)
(I‐IV)

Theta crypta (sponge) Florida, USA

Petit & Biard (2013)



Marine Drugs in U.S. Clinical Cancer Tests until 2011

Drug
( li i l h )

Organism Country of Origin
(clinical phase)

g y g

Plitidepsin (I‐II) * Trididemnum solidum (tunicate) Panama, Colombia, 
Nicaragua, Honduras, 
Belize, Mexico

Elisidepsin (I‐II) * Elysia rufescens (mollusk) Hawai’i, USA

PM00104 (I II) * J f b i ( dib hi ) M iPM00104 (I‐II) * Joruna funebris (nudibranchia) Mexico

PM01183 (I‐II) * Ecteinascidia turbinata
(tunicate)

Panama, Colombia, 
Nicaragua, Honduras, 
Belize MexicoBelize, Mexico

ILX‐651 (I‐II) Dolabella auricularia (mollusk) Mauritius

TZT 1027 (I II) Dolabella auricularia (mollusk) MauritiusTZT‐1027 (I‐II) Dolabella auricularia (mollusk) Mauritius

Petit & Biard (2013)



Marine Drugs in U.S. Clinical Cancer Tests until 2011

Drug
Organism Country of Origin

(clinical phase)
Organism Country of Origin

8 AB‐conjugated
compounds

Dolabella auricularia (mollusk) Mauritius

(I‐II)

3 AB‐conjugated
compounds

Dolabella auricularia (mollusk) Mauritius
compounds
(I)

Salinosporamide A Salinospora tropica (actinomycete) Bahamas

PM060184 * Lithoplocamia lithistoides (sponge) Madagascar
(2005)

Petit & Biard (2013)
*: owned by PharmaMar, Spain



Marine Peptides with HIV‐1 Inhibitory Effects

Active Peptide Organism Country of Origin Year of 
Publication

Callipeltin A Callipella sp. New Caledonia 1996

LLEYSI / LLEYSL Crassostrea gigas
(oyster)

South Korea 1998
(oyster)

Papuamide A/B Theonella mirabilis
Theonella swinhoei

Papua New Guinea 1999

Microspinosamide Sidonops Indonesia 2001
microspinosa

Neamphamide A Neamphius huxleyi Papua New Guinea 2004

Mirabamide A/C/D Siliquariaspongia  Micronesia 2007
mirabilis

Homophymine A Homophymia sp. New Caledonia 2008

Celebeside A Siliquariaspongia Indonesia 2009
Theopapuamide B mirabilis

Petit & Biard (2013)



MNPs in the Cosmetical Industry

• Many marine organisms are utilised for the production of y g p
cosmetics

• In many cases the gained profits are exceedingly high y g p g y g

• The cosmetic industry is mostly relying on the natural product 
rather than a synthesised compound in order to sell the 
customers a ‘natural’ product

• The risk of overexploitation and extinction is high



Case Study:
Pseudopterogorgia elisabethae



Case Study:

1983 Publication of new MNP (pseudopterosin) from

Pseudopterogorgia elisabethae

P. elisabethae accessed in The Bahamas in 1982

1988 the University of California patented the anti‐inflammatory 
properties of  pseudopterosinp p p p
Licence for cosmetical use was sold to Estée Lauder

1994 Estée Lauder indroduces new brand Resilience with
l t t f Th B hcoral extract from The Bahamas 

1994‐95  cosmetical use of pseudopterosin ranged amongst UC’s
top 10 patent royalty earners

1995 and 1996 the patent license fees paid by Estée Lauder to the 
University of California amounted $ 1.5 M Balzar (2006)

2014 P d t i t i i l t t f Th B h2014 Pseudopterosin‐containing coral extract from The Bahamas 
is contained in more than 140 cosmetic products; 72 belong to
Estée Lauder‘s companies and brands



ABS Agreement on Gorgonian Extract®

1990: The University of California refused to enter 

2001: ABS‐agreement between the Bahamian

negotiations on an ABS‐agreement

Government, the local companyMarsh Harbour Export & 
Import Ltd.  and the U.S company Lipo Chemicals Inc. 

Lipo Chemicals is selling Gorgonian Extract® to the
cosmetic industry and provides royalties and

benefit shares to Marsh Harbour

SurveyConservation
education

Resource
management

Training for
fishermen



Sustainable Harvest: Fecundity suffers

Harvested coral colonies show a reduced fecundity and
compromised energy reallocation which persists years
f h d h h l dafter the damage has healed Page & Lasker (2012)

The observed density reduction of mature colonies is 
ranging from 38 to 67%   Lasker (2013)



Case Study:
Plexaura homomalla



Case Study:

1969 Di f li id ti l t l di

Plexaura homomalla

1969: Discovery of mammalian identical prostaglandins
in P. homomalla

1970: Beginning of harvest of P homonalla at the1970: Beginning of harvest of P. homonalla at the 
Cayman Islands

1980s: Economically viable chemical synthesis of y y
prostaglandines

2012: Maxey Cosmetics launches lash conditioner
with Black Sea Rod Oil from Cayman Islands, 
distributed by Cayman Chemicals

M l h C i i d f h i i h„Maxeylash Cosmetics is proud of their commitment to the
Cayman Islands efforts in marine conservation and research“



Hydrothermal vents
Adaptation to extreme conditions

H2S SalinityH2S Salinity

Acidic pH value Heavy metals

Heat Radiation



Extremozymes from

E id id ibili i

Hydrothermal Vent Organisms

Extremozymes provide wide possibilities 
for industrial and medical application

• Combat industrial pollution of H2S, Cu, Cd, Hg etc.
• Heat resistant industrial chemicals i.e. detergents, catalysts
• Biodegradable polymers
• Catalytic converters for industry and scientific research

Oil l ti• Oil exploration Nambiar (2006)



Case Study : 

F i t d ib d i 1986 b G h d Fi l d K l St tt

Pyrococcus furiosus

• Frist described in 1986 by Gerhard Fiala and Karl Stetter
(DE) 

• Isolation from hydrothermal vents atso at o o yd ot e a e ts at
Porto di Levante (IT)

• In 1991 Eric Mathur, employee of Stratagene
(US) di d h DNA P l I Pf(US), discovered the new DNA‐Polymerase I Pfu
which provides improved features
– Pfu is utilised in the polymerase chain reaction

"PCR tubes" by Madprime Licensed 
under Creative Commons

Pfu is utilised in the polymerase chain reaction
(PCR), a method to amplify DNA strands 

• In 1996 Stratagene patented Pfu Polymerase

American Society for Microbiology (2006)



Conclusions

• Marine biopropecting mostly takes place in nationalMarine biopropecting mostly takes place in national 
territories (EEZs), subject to ABS regulation

• EEZs contain many deep‐sea areas and hydrothermal 
vent fields, interesting for bioprospecting purposes

• National ABS frameworks need to establish structures 
i t i d b fitgoverning access to marine resources and benefit 

sharing

• Strategies are necessary to avoid overexploitation and• Strategies are necessary to avoid overexploitation and 
extinction  

• Monetary and non‐monetary benefits should support y y pp
the protection of marine genetic resources



Issues for consideration (1)

O ff li d ti lOne‐off sampling and continuous supply:
• Differing business models in different sectors –

pharmaceutical research and cosmetics industriespharmaceutical research and cosmetics industries
• Initial research – third party transfer(s) – product 

development
 Multiple PIC and MAT requirements?
 Upfront payments – milestone payments 
 Intellectual property rights – royalties/license fees/shared IPRs? Intellectual property rights  royalties/license fees/shared IPRs?

Risk or incentive for sustainable use?
• Reef management  schemes and sustainable use of  reef 

biodiversity: A role of protected areas, locally managed  
marine areas, traditional  utilization schemes? 



Issues for consideration (2)

R l f t diti l k l d ?Role of traditional knowledge?
• To which extent does TK provide a lead for the utilization 

of marine biodiversity as a genetic resource?

Seabed biodiversity and the Nagoya Protocol on ABS?
• Need to define ownership and utilization rights onNeed to define ownership  and utilization rights on 

biodiversity samples collected in the  context of 
environmental impact assessments for deep sea mining 
ti iti i EEZ ? N d f MAT di t thactivities in EEZs?  Need for MAT according to the 

Nagoya Protocol?



Thank youy

… more on ABS and the 
ABS Capacity Development InitiativeABS Capacity Development Initiative 

‐> brochure “From Global to local ”

‐> www.abs‐initiative.info
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