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In the BMBF priority program “Marine Natural Products Research” the
multidisciplinary project BOSMAN has undertaken the task of
examining newly discovered compounds produced by marine porifera
and their associated bacteria in boreal habitats. Research in the field of
sponges and associated microorganisms have indicated a bacterial
source of many compounds with pharmacological properties, formerly
attributed to the host organisms. In our search for secondary
metabolite producing microorganisms we isolated appr. 1400 strains
from marine sponges collected at different Ilocations. After
prescreening using rapid mass spectrometric tools more than 60% of
selected bacteria were positively tested for bioactivity and suggest the
possibility for scientific and industrial applications.

Microbial isolation

Bacterial strains were isolated under aerobic conditions from 12 different sponges belonging
to the Demospongiae collected from the Sula Ridge, Norway (deep cold-water reef, at 300-
400 m) and the Korsfjord near Bergen, Norway (at 200-300 m). Sponges were
homogenized, serially diluted in sterile seawater, and plated on agar plates using the spread
plate technique. The strains were recovered from pre-isolation plates or continuous cultures
using different kinds of heterotrophic and oligotrophic sea-salt based growth media,
supplemented with natural substrates.

Intact-Cell MALDI-TOF mass spectrometric analysis

In natural product discovery, the exclusion of previously probed microorganisms from
screening programmes, known as dereplication, is a critical factor. Rapid grouping of
bacterial isolates may be achieved by proteotaxonomic clustering using Intact-Cell - MALDI-
TOF mass spectrometry. Following sub-cultivation on Marine Broth Agar (MBA), portions of
bacterial colonies growing on agar plates were spotted onto wells of the MALDI-TOF MS
sample plate and mixed with matrix solution (2,5-Dihydroxybenzoic acid). Microbial isolates
are characterized by mass spectrometric ,fingerprint* profiling in the mass range from 2000
Da to 20000 Da (ICM-MS, Fig. 1A). At the same time, information on metabolite production
can be obtained by recording the low-molecular-weight mass range (Fig. 1B). The method
described is very rapid, uses small samples (subcolony amounts of bacteria growing on agar
plates), requires minimal sample preparation and can be automated.
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ICM-MS vs. 16S rDNA sequencing

Clustering based on MALDI-TOF MS biomarker profiles and 16S rDNA sequence-based
grouping showed remarkable congruencies. Even very closely related strains as different
Pseudoalteromonas species can be discriminated (Fig. 2). 16S rDNA sequencing O
selected group representatives therefore allowed for the assignment of
spectrometric bacterial groups to respective phylogenetic clusters (Fig. 3). Using
approach, duplicate isolates could be easily dereplicated and only group represel
along with rare isolates were selected for further investigations, e.g. to enhance
in subsequent bioassays (Fig.4).
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Fig. 2 Clustering of Pseudoalteromonas spp. based on ICM-MS data (1) and 16S rDNA sequencing (2)

Conclusions
IC-MALDI-TOF Mass Spectrometry

is demonstrated to be a valuable tool to rapidly assess the diversity of microbial
culture collections

grouping based on proteometric ,fingerprint* remarkable
congruence to 16S rDNA based grouping

profiles shows

allows the dereplication/selection of isolates for further investigations, e.g. to
enhance hit rates in subsequent bioassays.
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