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A Belgian collection of polar cyanobacteria: novel diversity and pharmaceutical screening of isolates
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In the frame of a new BCCM project on the elaboration of culture collections of microorganisms that were not yet available in the current consortium, a collection of polar cyanobacteria is being built. 

The isolation of 59 Antarctic strains from 23 lakes has been performed using an array of conditions, including nutrient-poor culture media mimicking natural conditions, during the EC project MICROMAT (BIO4-CT98-040). To this, 27 novel strains have been added, mostly from Arctic biotopes. Tests for viability, purity, and authenticity of the strains are being designed and include sequences of the 16S rRNA gene and the spacer between the 16S and 23S (ITS), as well as fingerprints obtained with HIP repeats. Tests of preservation by cryopreservation and lyophilisation will be performed.

During MICROMAT, the Antarctic strains were screened for bioactivity against pathogenic bacteria and fungi. They grew very slowly and required special adaptations in the cultivation conditions. The inability of these microorganisms to adapt to high light intensity and to air bubbling cultivation limited their biomass productivity more than temperature, as they were almost all psychrotolerant, rather than psychrophilic. Notwithstanding these initial difficulties, for 48 out of the 60 isolates, enough biomass was produced to support a pharmaceutical program for drug discovery. About 120 chemically diverse extracts were generated from these strains and  screened by a combination of antimicrobial assays and cytotoxicity tests. 17 strains were bioactive against the Gram-positive Staphylococcus aureus, or the fungi Aspergillus fumigatus and Cryptococcus neoformans.  Besides the expected high percentage of cytotoxic activities, they showed a widely distributed activity versus Gram positives, and few but very interesting activities against fungal pathogens such as Aspergillus fumigatus. These data confirm the renewed interested for biotechnological exploitation of cyanobacteria, with a steadily increased number of cyanobacteria found to produce a variety of novel and biologically active compounds.
