Newcastle
<y Lniversity










ll
=

Why marine bacteria ?

Marine biodiversity is the greatest of any
environment

There are 27 phyla, only 17 are
terrestrial, but all are represented in the
oceans

Only a part of life emerged from the sea.

Microbes evolved first, 3.5 billion years
ago.






Natural Products as Medicines

e 61% of 877 small molecule NCEs introduced
between 1981-2002 originated from NP:
— 6% NP
— 27% NP derivatives

— 5% synthetic with NP pharmacophores
— 23% NP mimics

* /8% of antibacterials originated from NP
e /4% of anticancer agents originated from NP

J Nat Prod 2003, 66, 1022
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Microorganisms
Marine Microorganisms
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1. Repellants

Microbial psychology

Repellants, discovered in-bacteria on seaweeds
Purified, identiflied and incorporated into first
marine biotech antifouling coating.




Development of Niche Mimic Bioreactors.

By mimicking, in a reactor, the
environment from which the
microbes were taken (are adapted
to) can we get them to continue to
make antimicrobial compounds or
enzymes ?
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1. Mimic the chemical environment
2. Mimic the physical environment

(San Diego Z00)



l\/lanne Bacmus sp. from seaweed surface capable of producmg antifbng
compounds




The physical environment

Bacteria growing on the surface

of the membrane
The membrane

Shallow plate with broth
media inside

San Diego Zoo
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A: with addition of 2ml fresh medium.

B: with addition of bacitracin;

C: with addition of cell-free spent medium bendhtnylon membrane;
D: with addition of cell-free biofilm interstitiakashing;

E: with the addition of autoclaved spent mediunmfrine AMS;

F: with addition of the trypsin treated spent medifuom the AMS
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Physical environment I|

 MarineBacillussp. Grown in presence of pieces
of bath sponge, elicit production of a 30 kDa anti
MRSA protein

 Planktonic cultures in the same medium do not
produce.

e Uncovering treasure (expressing silent metabolic
pathways) using simple physical methods



THE CHEMICAL ENVIRONMENT
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An inducible bacterial defence NO CELLS LIVE CELLS
ADDED
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BIOFILM

ATTACK




Figure: Crystal violet stained glass slides af
cultivation for 7 days. (A) Sterile seawater
control. (B) Biofilms established by two
marineMicrococcussolates, and (C) Biofilm

ere disrupted after the addition of superne
from EI-34-6 on the %Wday.




ll
-

Conclusion

* New ecologically relevardapproaches to microbial
growth enhance our ability to find bioactive
compounds in the laboratory.

* Use non obvious approaches to achieve your goal,
eg repellants, biofilm dispersants, not just standard

antibiotics.

* International take up of this approach. Eg Fenical
_ab, Wyeth laboratories, Aquapharm

niodiscovery, Oban. Set up by former PhD student
Andrew Mearns-Spragg currently £4m financing
and 15 staff.
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Current Projects

UK Saltmarshes (Charly Griffiths)

Invertebrate surfaces — crabs, brittlestars,
seasquirts, sea slugs (John Lafleur, Boston)

Planktonic larvae — copepods, barnacles larvae
(Tristano Bacchetti De Gregoris, Tony Clare)

Caribbean marine sponges (Hilary Crane, Svetlana
Kotelnikova, SGU, Grenada )

UK marine sponges.



Recent developments at Newcastle

New BSc in Marine Environmental Engineering

New MSc courses in
— Aquaculture
— Marine biotechnology for 2008-9

Biodiscovery Centre (Newcastle Science City
Initiative)
Drug discovery and development (D3).

Marine fermentation centre of exellence, with CPI,
Wilton and industrial partners.



Recent developments in the UK

e Biotechnology for Business —

— Government knowledge transfer network
(£3.6m) bringing biotech capabillity to
Industrial and environmental processes. (Green
White and Blue)

— DRINC initiative £10m functional foods
initiative cofunded by industry and BBSRC

Driver : petroleum based society to a biomass
based society in 50 years.



EU

Marine Biotechnology Is a growing part of FP7
and the Maritime policy Green Paper

European Society for Marine Biotechnology
(www.esmb.org ) expanding beyond EU
boundaries indicating keen competition emerging
from China, Korea, India.

Journal “Marine Biotechnology” steadily
Increasing inpact factor. Now placed in the top ten
of marine journals in the world for quality.

New expansion into marine genomics, proteomics
In 2008



Journal: MARINE
BIOTECHNOLOGY

CALL FOR PAPERS
NEW EMPHASIS ON VALORISATION AND GENOMICS




The Dove Marine Laboratory, Cullercoats Bay, Tynemaith
Newcastle University

Marine Biology Since 1897
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