Cyanobacterial diversity in the Transantarctic Mountains (Antarctica)

Rafael Fernandez-Carazo1, Dominic A. Hodgson2, Annick Wilmotte1
rfernandez@ulg.ac.be
1CIP, Institute of Chemistry B6, University of Liège, B-4000 Liège, Belgium

2 British Antarctic Survey, NERC, Cambridge, UK
For the first time, the cyanobacterial diversity in biotopes of the Transantarctic Mountains (82°S) was studied by molecular and microscopic approaches. Two perennially ice-covered lakes were sampled: Forlidas Pond in the Dufek Massif (Pensacola Mountains), one of the most southerly freshwater ponds known in Antarctica that contains plant life, and Lundström Lake (Shackleton Mountains). These lakes are ca 400 kms apart, but separated by a chain of mountains. Samples from Forlidas Pond were taken along a gradient going from a saline slush at the bottom of the lake, an aquatic mat in the littoral zone and ‘cabbage-like’ terrestrial mats in the vicinity. There is a continuity between close-by habitats that share some OTUs (groups of 16S rRNA sequences with more than 97,5% of similarity). The diversity in the centre of the continent appears lower (2 to 5 OTUs per sample) than in coastal lakes (4 to 12 OTUs per sample). A high degree of endemism (50%) was observed among the total of 10 OTUs. In each site, one new OTU was found. The OTUs in Forlidas Pond and Lundström Lake were different, maybe reflecting the fact that Forlidas was more saline (due to different evaporation histories)
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One of the aims of the BELSPO projects LAQUAN and HOLANT is to reconstruct the Holocene diversity of cyanobacteria, which dominate benthic mats in east Antarctic lakes. In the LAQUAN project, we successfully retrieved 16S rRNA sequences (DGGE and clone libraries) and tested a specific cyanobacterial marker (rpoC1) in lake sediments from the Larsemann Hills. Our results were partially validated by parallel analyses in 2 separate laboratories. Except for 5 new phylotypes, the fossil sequences were a subset of the modern cyanobacterial diversity in the region. The oldest layer from which cyanobacterial sequences could be retrieved was 9500 years old and characterized by the presence of a unicellular phylotype corresponding to Synechococcus sequences, and by a phylotype related to clone Fr252, previously found in Lake Fryxell (McMurdo Dry Valleys, Antarctica).
For the HOLANT project,the cyanobacterial DNA was extracted from two lakes  in Beak Island (Antarctic peninsula) and West Ongul Island (East Antarctica). We tested the use of MDA (Multi Displacement Amplification) as an initial step before starting the analyses in order to increase the low concentrations of fossil DNA. Several protocols were tested. Our results suggest that MDA could improve the study of samples containing low amounts of DNA that could not be analyzed by direct PCR.

