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MARINE DISCOVERY

Marine Inspiration for New Therapeutics

Introduction

The 2010 World Economic Forum Global Risks report
proclaims antibiotic resistant bacteria to be one of the
greatest and most far reaching global risks over the
next ten years. Although de-emphasized over the last
two decades, screening of natural products for novel
antibiotics has a long, productive history. In recent
years the marine natural products have increasingly
become major players in drug discovery and has the
greater potential for novel antibiotics. Here our aim is
to prove that with combination of modern advances in
mass spectrometry, metabolomics and high throughput
isolation and screening, the search for novel
antibiotics from marine organisms can be transformed
to a fruitful and viable approach.

Marine Organism Collection

*Our team travels worldwide and continuously expands
our collection footprints in novel and biodiverse marine
environments.
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*Molecular Feature Extraction: Data
collected on LC-QTOF-MS were extracted
for molecular feature to identify the
molecular ions and possible molecular
formulas. All molecular formulas
generated above were searched against
MarinLit and DNP databases to identify
known compounds.

*MetWEB: Molecular networks were
generated on active fractions using spectral
alignment of MS/MS data to see if the ions
in the active fraction are related to any
known compound in the internal database
and FDA approved drug list.

*NMR: The active unknown compounds
were reisolated and their structures
elucidated by NMR.
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Table 2: Extracted Molecular Feature

*The focus of our collection expeditions is marine
organisms, typically cyanobacteria, sponges, tunicate,
algae and other simple invertebrates.

*Our sustainable collections are done by hand and only
require a one-time collection of modest amounts of
material.

*We believe the inspiration for new drugs and therapies
to help treat disease will be uncovered in the chemistry

profiles of these marine organisms.
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Molecules and Analysis
*Extraction: The extractions were done on 1-2 KG of

the wet biomass using methanol and dichloromethane. * LC-QTOF-MS Analysis: All SepBox

fractions were analyzed on LC-
QTOF-MS before drying on GeneVac.
Purity, MS and MS/MS information
were gathered for each fraction. The
quantity was estimated based on
ELSD response (Table 1).

*SPE Separation: Developed an optimized procedure to
enrich drug-like molecules in crude extracts. Analyzed
over 400 FDA approved drugs on HPLC and identified a
sweet-spot [2-5 min RT (Fig.1)] to target drug-like
molecules. All crude extracts were pre-fractionated on
HP20ss gel (1:4 ratio) using water/IPA/MeOH gradients
and analyzed by HPLC. Fractions that eluted between 2-
5 min were combined to get a mixture of enriched drug-
like molecules .

*High-Throughput Fractionation/Purification: The
enriched drug-like molecule mixtures obtained from
SPE separations were further fractionated on SepBox
2D-250 HPLC system (Fig.2) to get pure/semi-pure
compounds. It generated 200-300 fractions in 48-well
deep well plates which were dried on GeneVac HT-24
system overnight.

Fig.2: SepBox 2D-250 HPLC System

Screening of Fractions Against Resistant Strains:
About 37% fractions were selected for screening based on

their purity, dereplication and available quantities. All

selected fractions were dissolved in DMSO to make 1mM

solution, transferred to 96-well plates and screened for

activity against Methicillin-resistant Staphylococcus aureus
(MRSA strain ATCC 33591, rendered rifampicin resistant)
and Escherichia coli (E. coli strain ATCC 25922). We found
45 hits (>2.5%) in MRSA in our initial screening which is

very encouraging data.

Identification of Hits from SBM009:

Two fractions showed activity at 10 ug/mL concentration.
Extraction of molecular feature (using MassHunter
software from Agilent) from these active fractions
indicated that the major component may be Strobilinin
(Table 2), a furano sesterterpene tetronic acid or related
compounds. The major compounds from these fractions
were reisolated by semi-preparative HPLC and structural
elucidation is in progress. The 1H NMR confirms that it is
a furano sesterterpene class with some difference on
tetronic acid ring. Variabilin (Fig-3) is a well known anti-
bacterial compound in this class.!

Table 1: MRSA Hits at 10 ug/mL from Various Marine Organisms OH
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SBM003 113 40 1 20 20 0o 3 22 15 0 0

SBM004 260 117 2 28 61 28 15 59 43 0

SBMO005 282 24 0 17 7 0 3 12 9 Fig.3: Variabilin

SBM006 358 56 0 19 37 0 1 35 20

SBM007 228 108 3 30 45 3329 60 19 .

SBM008 204 81 0 23 43 157 60 14 Conclusion:

SBM009 340 40 2 19 18 319 15 6 . . . .

T %0 5 o % ol 2% 0 In a span (?f nine months, 22 (?rgamsms yielded over
SBMO13 253 47 3 20 27 0o 17 25 5 5000 fractions fully characterized by LC-QTOF-MS, of
SBMO15 232 111 5 32 61 18 26 50 35 these 1908 had unique profiles with over 1/3 fractions
SBMO16 188 92 0 34 46 2 8 58 2 above 80% purity.

SBMOI8 244 123 4 52 59 no14 07 31 . .
sBMo19 256 119 . ) VT 20" 38 53 3 * About 1700 of these frgctlons were screen.ed .agamst
SBM020 243 143 3 32 75 36 20 81 4 MRSA and E. Coli strains and found 45 hits in formal
SBMO21" 7230 115 3 4460 158 49 28 antibiotic susceptibility (MIC/MBC) testing, supporting
T 2 - i e : b # b the promise of this novel discovery platform

SBM024 262 126 2 41 62 23 28 67 31 p 5 yP .

SBM027 265 69 2 43 23 3 2 26 41

SBM029 214 102 | NT 27 40 35 34 36 32

SBM032 246 79 0 28 31 20 14 46 19

SBMO033 206 82 0 37 30 15 17 45 20 References:
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