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(Deepg¥ea) Marine Bioprospecting’

within EEZ Boundaries

bspecting in EEZs has a high relevance in countg
ong coastlines and/or wide spread islands
countries own 24% of the EEZs worldwijg
ountries possess a 10 times larger
strial area, 28 thereof are ACP.g

an the

te ries

Deef
highly
EEZs cg
66% @
lie wi

pa areas and hydroti@#®mal vent fields are ecosystems
evant for biqgil@Specting

parts of deep-sea areas

ermal vent fields and 47% of the seamounts
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So far the importance of (deep-sea) marine bioprospecting
within national jurisdiction is highly underestimated




Exclusive Economic Zones (EEZ)
in the Caribbean Region
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Global Distribution of Hydrothermal Vent Fields
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Marjg#e Bioprospecting and ABS

e international legal debate on marine bioprosp
concentrates on areas beyond national jurisdig

3

hile the vast majority of marine exg#ions and collections are
undertaken in national 3rs within the EEZs

i

e Caribbean Regi@@#1s almost entirely covered by EEZs

marine bioprospect
based o




tilizat#®n of Marine Genetic Reso

ESTEE LAUDER

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

isms and their derivatives

mes derived from microbes harvested at
othermal vents are highly interesting for
ific- and industrial use




Re sance of Natural Products

in Drug Development
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Substance
(Drug)

Cytarabine
(Cytosar-U®,
Depocyt®)

Vidarabine
(Vira-A®)

Keyhole Limpet
Hemocyanin
(Immucothel®)

Ziconotide
(Prialt®)

Organism
(production)

Theta crypta

(sponge)
(synthetic)

Theta crypta

(sponge)
(synthetic)

Megathura crenulate
(mollusk)
(extraction)

Conus magus (mollusk)
(synthetic)

Drugs of Marine Origin in

Country of Origin

(collection/publication)

Florida, USA (1945)

Florida, USA (1945)

California, USA (1950s)

Probably Philippines
(before 1987)

Indication
(approval)

Leukaemia and
lymphoma
(1969)

Herpes virus and
others (1976)

Bladder cancer
(1997)

Chronic severe
pain (2004)

Petit & Biarg



Substance
(Drug)

Trabectidin
(Yondelis®)

Carragelose®

Eribulin mesylate
(Halaven®)

Brentuximab
vedotin
(Adcetris®)

Drugs of Marine Origin in

Organism Country of Origin Indication
(production) (collection/publication) (approval)

Ecteinascidia turbinata Panama, Colombia, Soft tissue

(tunicate) Nicaragua, Honduras, sarcoma (2007)
(hemisynthesis) Belize or Mexico (1978) Relapsed ovarian
Access for patent: Flo- carcinoma (2009)
rida, USA (before 1986)
Euchema & Cnondus Traditional use in food Influenza (2007)
spec. (red algae) and cosmetic especially
in Asia
Halichondria okadai Japan (before 1986) breast cancer
(sponge) (2010)
(synthetic)
Dolabella auricularia Mauritius (1972) Hogkin
(mollusk) lymphoma (2011)

(synthetic)




®s in U.S. Clinical Cancer Tests unt

Drug
(clinical phase)
Cytarabine (Ara-C)

(I-1V)

Organism Country of Origin

Theta crypta (sponge) Florida, USA

Eribulin mesylate  Halichondria okadai (sponge) Japan

(11-111)

Keyhole Limpet Megathura crenulate (mollusk) California, USA

Hemocyanin

(I-111)

Trabectidin * Ecteinascidia turbinata Panama, Colombia,

(1-111) (tunicate) Nicaragua, Honduras,
Belize, Mexico

Plinabulin (II) Aspergillus ustus (fungus) Japan

Cytarabine (Ara-C) Theta crypta (sponge) Florida, USA

(I-1V)

U Petit & Biarg



Drug

(clinical phase)

Plitidepsin (I-11) *

Elisidepsin (I-11) *
PMO00104 (I-11) *
PM01183 (I-11) *

ILX-651 (I-11)
TZT-1027 (I-11)

®s in U.S. Clinical Cancer Tests unt

Organism

Elysia rufescens (mollusk)
Joruna funebris (nudibranchia)

Ecteinascidia turbinata
(tunicate)

Dolabella auricularia (mollusk)

Dolabella auricularia (mollusk)

Trididemnum solidum (tunicate)

Country of Origin

Panama, Colombia,
Nicaragua, Honduras,
Belize, Mexico

Hawai’i, USA
Mexico

Panama, Colombia,
Nicaragua, Honduras,
Belize, Mexico

Mauritius

Mauritius




®s in U.S. Clinical Cancer Tests unt

Drug

Organism Country of Origin
(clinical phase) 8 Y g

Dolabella auricularia (mollusk) Mauritius

8 AB-conjugated
compounds

(I-11)

3 AB-conjugated Dolabella auricularia (mollusk) Mauritius
compounds

(1)

Salinosporamide A Salinospora tropica (actinomycete) Bahamas

PMO060184 * Lithoplocamia lithistoides (sponge) Madagascar
(2005)

*: owned by PharmaMar, Spa
Petit & Biarg



Active Peptide

Callipeltin A
LLEYSI / LLEYSL

Papuamide A/B
Microspinosamide

Neamphamide A

Mirabamide A/C/D

Homophymine A

Celebeside A
Theopapuamide B

arine Ps

btides with HIV-1 Inhibitory B

Organism

Callipella sp.
Crassostrea gigas
(oyster)

Theonella mirabilis
Theonella swinhoei

Sidonops
microspinosa

Neamphius huxleyi
Siliquariaspongia
mirabilis
Homophymia sp.

Siliquariaspongia
mirabilis

Country of Origin

New Caledonia

South Korea

Papua New Guinea

Indonesia

Papua New Guinea

Micronesia

New Caledonia

Indonesia

Year of
Publication

1998

1999

2001

2004

2007

2008

2009

Petit & Biarg



MNP

the Cosmetical Industry

arine organisms are utilised for the prg
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Case Study:
dopterogorgia elisabethae

1994 Estee Lauder Resilience Creme Dayle Haddon
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Case Study:
dopterogorgia elisabethae

IEEY, Publication of new MNP (pseudopterosin) fro
lisabethae accessed in The Bahamas in 1982

18938 the University of California patented @@ anti-inflammator

operties of pseudopterosin

ence for cosmetical use was sg b Estée Lauder

tEli Estée Lauder indrodug ew brand Resilience with

coraiextract from Thes

— 95 81 use of pseudopterosin ranged amongst UC’s
top

Unive

Pseudopte
is contained in mol€
Estée Lauder’s compa



BS Agrg®€ment on Gorgonian Extra

: The University of California refused to
negotiations on an ABS-agreeme

001: ABS-agreement between ahamian
Gov ent, the local company Harbour Export &
Imp@k Ltd. and the U.S co y Lipo Chemicals Inc.

Lipo @st|ling Gorgonian Extract® to the
C stry and provides royalties and
shares to Marsh Harbour

N

Conservation Survey Training for Resource

education " fishermen ’ management




: Fecundity suff

Harvested coral colonies show a reduced fecundity and
compromised energy reallocation which persists years
after the damage has healed page & Lasker (2012)

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




Case Study:
Plexaura homomalla




Case Study:
Plexaura homomalla

L[5} : Discovery of mammalian identical prgs#as
 homomalla

Beginning of harvest of P_g@Monalla at the

an Islands

sk : Economically
pro andines

fie chemical synthesis of

]

bsmetics launches lash conditioner
Rod Oil from Cayman Islands,
Cayman Chemicals

Wit
distril®

,Maxeylash Cosmetics is proud of their commitment to the
Cayman Islands efforts in marine conservation and research”




ydrothermal vents
tation to extreme conditions



xtremozymes from
rothermal Vent Organisms

Extremozymes provide wide possibilities
for industrial and medical application

bat industrial pollution g S, Cu, Cd, Hg etc.

resistant industrigg@®emicals i.e. detergents, catalys

Biot
* Catc
* Qil ¢

oradable pQ ers

ers for industry and scientific research

Nambiar (2006)



Case Study :
Pyrococcus furiosus

Hescribed in 1986 by Gerhard Fiala and

sEbtion from hydrothermal vents
Po@i® di Levante (IT)

In 1 Eric Mathur, emgp
(US),Wscovered the

fee of Stratagene
DNA-Polymerase | Pfu

"PCR tubes" by Madprime|
under Creative Commons

which broved features
Pf in the polymerase chain reaction
(PQ od to amplify DNA strands

In 1996 S ne patented Pfu Polymerase




Conclusions

ne biopropecting mostly takes place in g
tories (EEZs), subject to ABS regulati

s contain many deep-sea arez
t fields, interesting for bigg

hydrothermal
BSpecting purposes
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gové
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Strat
extin

ecessary to avoid overexploitation and

Monetary an@@mon-monetary benefits should support
the protection o¥larine genetic resources



Isgfes for consideration (1)

sampling and continuous supply:

ring business models in different

OB maceutical research and cosm@®Cs industries
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ABS and the
Y Development Initiative

rochure “From Global to local ”

-> www.abs-initiative.info
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