Antarctic cyanobacterial diversity: how important are the geographical and ecological factors?
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On the Antarctic continent, cyanobacteria produce conspicuous benthic microbial mats in lakes, from the coastal regions to the mountains (till 84°S). However, little is known about theirl biodiversity in comparison with other regions of the world.

The BelSPO project AMBIO aimed to test whether (i) microbial communities are structured by the same factors as those shaping communities of macroorganisms, and (ii) endemism among cyanobacteria does exist.
We have analyzed the cyanobacterial biodiversity in a variety of aquatic habitats from the three main biogeographical regions (Continental, Maritime Antarctica and the Sub-Antarctic) and determined the ‘baseline’ data needed to understand the contribution of various processes that are responsible for the distribution patterns.

We have used cyanobacterial-specific primers to amplify a region of the 16S rRNA gene. The genetic fingerprint of the communities in the 59 environmental samples was obtained by Denaturating Gradient Gel Electrophoresis (DGGE). The DGGE bands were sequenced. The 197 obtained sequences were grouped into Operational Taxonomic Units (OTU) when they shared more than 98.5% of similarity. The geographical distribution of the OTUs was examined by comparison with the sequences present in GenBank.


Thirty-nine OTUs were observed in 59 samples. The majority (64.9 %) appeared cosmopolitan (found outside Antarctica). However, we also observed 6 endemic OTUs, of which some were new and others seemed restricted to East Antarctica. Furthermore, 35.1 % of the OTUs were restricted to the “cold biosphere” i.e. polar and alpine habitats. 

A more focused study was dedicated to two lakes in the Transantarctic Mountains (80-82°S), where a low diversity was observed, with a majority of cosmopolitan OTUs. This might reflect the extreme environmental conditions, close to the South Pole.
The AMBIO study indicated that a geographical structure of cyanobacterial taxa on a global scale seems to exist, even if the DGGE method merely reveals the dominant community members. High-throughput methods would be interesting to detect more rare taxa, and more variable molecular markers than 16S rRNA should be used for a finer taxonomic resolution of the study.
