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Cyanobacteria are the dominant phototrophs in Antarctic terrestrial and aquatic biota, and they form conspicuous microbial mats at the bottom of lakes and ponds. 

In the frame of the EC project MICROMAT (BIO4-CT98-040) and the OSTC project LAQUAN (EV/12/1B), a polyphasic approach was used to study the diversity of such communities and their geographic distribution. Molecular techniques based on 16S rRNA sequences were used to study the microbial mats from 7 lakes of the Eastern Antarctic coast. The lakes were selected to cover a wide range of chemical environments.

Ten clone libraries were constructed from samples collected from the lakes Reid, Heart, Progress and Firelight (Larsemann Hills), Ace (Vestfold Hills),  Fryxell (Dry Valleys), Rauer 2 and Rauer 8 (Rauer Islands). 546 clones were partially sequenced, and the sequences sharing more than 97,5 % similarity were grouped into 50 phylotypes. The cyanobacterial communities of the studied lakes appeared quite diverse, half of the phylotypes were unique to the lake where they were found. These variations in the genotypic cyanobacterial diversity probably reflect the heterogeneity of the ecological characteristics of the lakes (salinity, pH, depth, ice cover,…).

The phylogenetic analysis has also revealed the existence of “Antarctic clusters” that might be endemic to this continent, containing sequences from putatively novel or yet unsequenced organisms. 

The other aim of this project was to characterize the past diversity. Three lakes (lake Progress, lake Reid and lake Heart) were chosen to study the paleodiversity of cyanobacteria in fossil microbial mats that have accumulated since up to 50000 years B.P in these coastal Antarctic lakes.

In the case of cores from Progress and Reid lakes, it was observed that the ratio of cyanobacterial sequences in comparison to bacterial ones decreases with increasing age. Because the sediments in these lakes are cold but not frozen, it is probable that the spontaneous chemical decay of DNA can continue. In addition, many groups of bacteria seem to be living in the cores, and their DNA (of better quality) is isolated at the same time as fossil DNA. 

In case of Lake Heart, the cyanobacterial sequences were dominant, perhaps due to salt preservation of the sediment core after seawater income to the lake 9000 years ago. In the case of Lake Progress, we observed a stratification of microbial populations in dependence of  the layer, chemical conditions and age.  



   Bacterial sequences from the analysed cores were similar to the sequences of bacteria occurring in soil environments in many different places around the World, and of bacteria which were observed in sediments from cold regions (e.g. Siberia).

