”»
iy

Marine Genetic Resources:

perspectives on research,
capacity building, and
benefit sharing

THE

ROYAL
SOCIETY

Foreign &
Commonwealth
Office




Future ocean
resources
Metal-rich minerals
and genetics
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Deep Sea Mining and
Marine Genetic Resources

Emerging classes of resources
» Access, ownership and governance

* Environmental impact

Deep Sea Minerals
* Resource scarcity

* Ocean geology

Marine Genetic Resources
* Novel drugs, cosmetics and household products
+ Extreme environments

* Biodiversity
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Interactive map
(launched today)
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Interactive map
(launched today)
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Benefits of
Bioprospecting

Offers advantage over comparable terrestrial resource:

A3 Medicines &
Research tools

« Superior performance

* Better economics b
=

Unprecedented activity in particular application:
 Enzymes: new reactivity/new biotransformation
« Small molecules: novel chemical structures & new

mechanism of action

e

« Materials: new properties Srifie Marine
bacteria fungi
Marine
invertebrates
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Pharmaceutical Products )
Non-Pharmaceutical Products

VENUCEANE
&

Yondelis Vent Polymerase Venuceane

Cancer treatment DNA amplification Cosmetic screening infra-red rays
Origin: Seasquirt Origin: Vent bacterium Origin: Vent bacterium

Location: Caribbean Mangroves Location: Naples, Italy Location: Unknown

Production: Semisynthesis Production: Recombinant Production: Fermentation
Owner: PharmaMar Owner: New England Biolabs Owner: Sederma (Croda)

suelzyme-
THE NEXT-GENERATION, HIGH-PERFORMANCE
‘ALPHA-AMYLASE FOR MASH LIQUEFACTION

" ; v . Gl
Prialt Fuelzyme Brominated Furanones
Intractable pain Enzyme used in biodiesel production Anti biofilm agents
Origin: Cone snail Origin: Deep sea bacterium Origin: Red seaweed
Location: Philippines Location: Unknown) Location: Australia
Production: Recombinant Production: Recombinant Production: Synthesis
Owner: Neurex/Elan Owner: Verenium (BASF) Owner: Unilever
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The Process of
Marine Bioprospecting

Pipeline to market
In situ bioprospecting to discover
novel MGRs 100%
In vitro screening to identify
\ potential substances 40% / 1-3 years
Isolation and purification
of active substance 15%
Ex situ synthesis of
\ active substance 10% / tl S years
Laboratory tests and
clinical triails 5%
6-20 years
Product ready
for market <1%
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Case study:

Halaven .. ‘ ;K- »

Pre 1986: Screening
Isolation & Structure

Halichondrin B

1996: Synthesis
Current sales

Laboratory tests
c. US$ 350 M pa

and clinical trials

- =0 ar2”
2 ,e{u{)ﬁ?u/;}" N e Infoctian

(Usual Royalty ad %  2010: approval
Rates are 1-3%) £ ot by US FDA
§~:{“j§ }-J 2001: Derivative synthesis
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Case Study:

. PHARMASEA 3
2009
Epl|ep8y * * I marine
' extracts
|
| | 1

Backg rc_>u_nd _ _ 332 (16.5%) T 1568
« 65 million people suffer from epilepsy worldwide. neutoactive (5.4%) inactive
* 2.4 million are diagnosed each year. : - |
* There are 25 anti-seizure drugs on the market. 97 anticonvulsant S

« Current anti-seizure drugs fail to control seizures in 30% of hits (29.2%) (21.4%) 164 inactive

the patients due to drug-resistance. : - :

43 anticonvulsant 1 toxic
hits (44.3%) (1%)

53 inactive

Overall hits = 2.1%

Tested in ‘Gold Standard’
mouse 6-Hz seizure model
Significant protection from seizures

100 ek e PR
7 Bl B Not protected

] Protected

. Most active ‘hit’ from
I marine fungus

8
|

g
Z3
3
f ; 60
Further Hy _ _
Development H Scale-up & isolation of
£ n marine fungal compound

Excellent ‘drug-like’
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Marine Pharmaceutical
Pipeline

250+

Mainly derived from shallow reef dwelling organisms
Mainly anti-cancer with a few analgesics and antivirals

Mainly start-ups at early stage with large pharma at late stage
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http://marinepharmacology.midwestern.edu/
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Richard Walker

Senior Policy Adviser, Resilience
Royal Society
richard.walker@royalsociety.org

Marcel Jaspars

Director, Marine Biodiscovery Centre
University of Aberdeen, UK
m.jaspars@abdn.ac.uk
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