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Marine Biodiscovery at Aberdeen

Functions

Chemical ecology
Symbiosis

Biosynthesis
Bioinorganic chemistry
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Tools

Chromatography

Spectroscopy

(Synthesis) . .

(Molecular biology) Applications:

(Molecular modelling) Pharmaceutical
Marine invertebrates ’ ICa:cnce.r

people Marine microorganisms 398 | L on

Marcel Jaspars y Parasites

Jorg Feldmann Drug delivery

Rainer Ebel Support: Research tools

Hai Deng Dr Andrea Raab (MS) Transfection

Eva Krupp Mr Russell Gray (NMR)

Electrophysiology
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high resolution ES-MS high resolution ICP-MS
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Facilities

600 & 400 MHz Nuclear Magnetic Resonance
e High and low resolution LC-MS

e High and low resolution ICP-MS

e Parallel LR and HR HPLC - ESMS/ICPMS

e Fully equipped microbial culture suite

marine biodiscovery centre
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e Separations/chromatography suite (eg SPE,
SEC, HPLC)

e Fully equipped organic synthesis laboratories.
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Capabilities

e Structural characterisation of organic
compounds and element/isotope-tagged
biomolecules

e Spectroscopic expertise:
— Nuclear magnetic resonance
— Liquid chromatography - mass spectrometry

— Inductively coupled plasma - mass spectrometry
(ICPMS)

— Elemental Imaging: laser ablation ICPMS
— Gas chromatography - ICPMS

D ™ e Small molecule synthesis (custom or novel)

marine biodiscovery centre
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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

e 78% of antibacterials originated from NP

marine biodiscovery centre

e 74% of anticancer agents originated from
NP

J Nat Prod 2003, 66, 1022
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GCJ fumagillin, TNP-470

O ecteinascidin 743 PRIMA-1, pifithrin a

wortmannin UCN-01, SB-218078

E‘ nitrogen mustards caffeine debromohymenialdisine

Q nitrosoureas isogranulatimide

8 mitomycin C menadione (K3)

53/MDM2 -

O hydroxym.'ea ATM/ATR P53/ (R)-roscov@me? (CY.C202)
.2 cytz.arabme nucleotide excision chk1 paullones, indirubins
o) antifolates repair Chk2 Vinca alkaloids*

5-fluorouracil Plk1

o 6-mercantonurine DNA synthesis PD0166285 | taxol/taxotere
o — ptop CDC25 / halichondrin*

FK317 — > HMGA spongistatin*

()] . . CDK1 Weel rhizoxin*

c camptothecin —> topoisomerase | Aurora crvotophvein
o podophyllotoxin,doxorubicin Iﬂi}somerasell Pini tubulin  «—— sarcodictyin

E (R)-roscovitine (CYC202) cde7 depolymerisation epothilones

aullones, indirubins CDK4 kinesin Eg5 discodermolide
P ' & D-24851 ?
ODC/SAMDC actin dolastatin*

flavopiridol GSK-3 Pinl combretastatin*

lyami [ ARR monastrol
polyamine analogues MEK1/Erk-1/2

paullones, indirubins Raf ROCK cytochalasins

DF203 farnesyl transferase Iatruncuhr? A

tyrosine kinases scytophycins

PD98059, U0126 T dolastatin 11

PS-341 —> proteasome BAY-43-9006 Jasplakinolide
CT-2584 —> choline kinase Y-27632
rapamycin  —> mTOR/FRAP R115777 gleevec
bryostatin, PKC412 —> PKC SCH66336 iressa
geldanamycin, 17-AAG —> HSP90 0s1774

ATK, MAFP  —> cytosolic phospholipase A2
trichostatin, FK228 —> histone deacetylase

hexadecylphosphocholine  ——> phospholipase D
okadaic acid, fostreicin, calyculin A —> phosphatases

Laurent Meijer



Why investigate s
marine invertebrates?
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Percentage of organisms showing c AT
anti-cancer activity

6540
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Terrestrial Terrestrial Marine Marine Micro
Animals Plants Animals Plants organisms

Garson in Sponges in Time and Space, 1994, Balkema, Amsterdam
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Ecteinascidin-743
Yondelis/Trabectidin (Pharmamar)

HO

NH OMe

Ecteinascidia turbinata.

e “Yondelis is indicated for the treatment of patients
with advanced soft tissue sarcoma after failure to
anthracyclines and ifosfamide, or who are unsuited
to receive these agents” - EMEA approval July 2007.

e 15t compound approved for sarcoma in 25 years.

Wright et al JOC, 1990, 55, 4508; Rinehart et al JOC, 1990, 55, 4512



I 4 % 5

tre

= Trabectedin Long Lasting Response in™oraseroeen
S ) :

> Advanced Uterine Leiomyosarcoma
S

e

A

2

o

o

Q

=

T

S

Baseline >18 Cycles

Jose Jimeno, Pharmamar & Demetri, MD - DFCC, Boston
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US National  5|1aborations  Culture

Cancer Institute @ collections

Sources of Chemical <i ) @
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Cyanobacteria
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Marine Marine

bacteria Marine fungi
invertebrates
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Compound and Extract Diversity

Collection/Taxonomy
Curation/Informatics

Libra rlgeneration

-~ (| de extracts
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Ty
Compound/Extract Libraries
MBC Library
eCa 200 pure compounds available
eMore compounds being added
eCompounds from plants and marine organismes.
ePurified extract library being developed (EU Funding)
elLibrary available to be used for
biological research and drug
discovery under licence. [EIEEEEEE
eSpecimen material
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