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Current discovery project activities

* Center for Microbial Biotechnology
(2003-2012, FTP ca. 7 mill Euro’ s)

* Discovery of marine bioactive bacteria and natural products
(2008-12, DSF, ca. 2 mill Euro’s)

* PharmSea (EU FP7, 2012-2016, ca. X mill Euro’ s)

e HABFISH (DSF, 2012-2016, ca. 3 mill Euro’ s)



Intelligent versus high-througput screening

How can we run the smallest amounts of microbial or algal
extracts in our bioassays and test as much chemical diversity

as possible?

How can we avoid redundancy in testing organisms producing
the same profiles of natural products?

How can we avoid redundant discovery of the “usual suspect
bioactives” ?

Or at least identify them ASAP ?



Our integrated discovery approach

Thousands of microbial strains => 100 thousands of compounds
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Minute sampling for initial screening
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Metabolite profiling/analysis

Have we seen a similar
mixture before?

Does the mixture contain
single compounds we have
seen before?

Does the mixture contain
possible new bioactive
compounds?




Chemoconsistency within fungal species !

P. albocoremium P._radicicola P. tulipae

P. albocoremium ‘ P, radicicola : P. tulipae

Plug extracts from fungi cultivated at standard conditions analyzed by simple TLC



Direct Injection Mass Spectrometry - DIMS
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Mass profiles are species characteristic !
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Works sometimes in marine bacteria

Vibrio coralliilyticus
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Maximization of chemodiversity

=> Only 1-2 representative strains selected from each chemotype (species)

UV/VIS DETECTOR 7/_0
INJECTOR COLUMN

PUMP —r———&

\

FRACTION
ELECTROSPRAY/
MASS SPECTROMETER COLLECTOR
—
==
| l SPLITTER
| l PUMP I ]
BIOASSAY

.

| O
100 409.23 \
y g 303.25 L 584.29 T@

i \ T3 e 71
1 O AR O OO

200 400 600 M2

il ‘\UA

Larsen et al., Nat. Prod. Rep., 2005, 22, 672



OSMAC - One Strain MAny Compounds
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Search in ACD database > 37180 compounds
(source = alga)
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3061 hits found for your query

Formula: CyyH,4N,0¢ e ;
-MDK
: 270.2387 LY j

FW:

Mol_ID: 1289
REFERENCES: Turner II, 35; Komno, K. et al., Tetrahedron, 38 (1982) 3281;
Mol-ProgInfo: csCF1100/05201016492D

MolWeight: 270.239

NAME: Clitidine

MP: (189)-(191)

HRMS: 270.085

HRMSE: 271.092

HRMSN: 269.078

HRMSNa: 293.074

SOURCE: (F] Clitocybe acromelalga

C_NMMR: SIM(167.9 S C9 +-18.0 Int) (164.6 S C11 +-0.6 Int)(149.6 D CS5 +-2.0 Int) (141.2 D C10 +-3.3 Int)(113.8 D C12 +-0.6 Int)(112.9 S C1 +-0.2 Int)(90.7 D C2 +-5.3 Int) (84.8 D C8 +-3.3 176%) (74.4 D C4 +-1.6 42%) (71.4 D C7 +-2.5 176%) (62.0 T C18 +-2.9 267%)
DR:C-226

G: 63592-84-7
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Automated target analysis — Bruker MaXis
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Functional group properties of natural products

Explorative Solid-Phase Extraction (E-SPE) Journal of Natural Products, 2010, Vol. 73, No. 6 1127
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Explorative Solid-Phase Extraction (E-SPE)
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Mansson et al. (2010), J. Nat. Prod., 73:1126-1132.



E-SPE bioactivity profiling

=
=
=

i

Pseudoalteromonas luteoviolaceae

SAX MAX SCX LH-20

A\
N
H

Indolmycin, “new” antibiotic




UV-guided discovery of further similar hits
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Chemical structure
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Larsen et al. (2005). J. Nat. Prod. 68, 871-874.,Hansen, M.E. et al. (2005). Anal. Chem., 77, 6805-6817.



Agilent Thought Leader Program

1.4 mill Euro donation for new UHPLC-QTOF and QQQ for Jens C. Frisvad !

“Agilent is increasing mind share and market share among leading academics of
our best-in-class life science solutions and analytical instrumentation.

With the Thought Leader Program, we select a few very influential thought leaders
in well-defined focus areas and we contribute funds, products, and expertise to

their research”.
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