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Molecular and isotopic analysis of lipids biomarkers from microbialites and microbial mats from high-altitude hypersaline lakes in La Puna (Argentinian Andes)
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Hypersaline microbial ecosystems have been widely studied from a biogeochemical perspective (e.g., Jahnke et al., 2014). The study of these ecosystems could probably help us understand early life, as they are modern analogues of ancient stromatolites (Walter, 1994). Lipid biomarkers and the mineral isotopic composition contained in their structures represent the earliest evidence of life on Earth. The molecular and (bulk and compound-specific) isotopic characterization of biomarkers of recent and fossil life in extreme environments is essential to understand how life could develop and survive in similar extraterrestrial conditions. The Argentinian Puna (Andean highland tundra) has many different environments (lakes, salars, fumaroles, active volcanos, etc.) characterized by multiple extreme conditions such as intense UV radiation, high salinity, elevated arsenic content, low O2 pressure and hydrothermal activity. Here, we pursued to fingerprint the molecular profile of lipid biomarkers, with their compound-specific isotope composition (δ13C and δ2H), and to analyze the DNA sequences isolated from two hypersaline lakes (two microbialites and two microbial mat, from Diamante and Pozo Bravo lakes). Interpreting these results in the light of the limits of life and the habitability of extreme environments may provide clues for interpreting future signals of organics detection in analogous extraterrestrial environments. 
The lipid biomarkers profile revealed two different microbial communities; (Jahnke et al., 2014) an archaea-dominated community characterized by the relative abundance of squalene and archaeol in the Diamante Lake, and (Walter, 1994) a more diverse community in the Pozo Bravo lake largely composed of cyanobacteria (mono-methyl C15-C18 alkanes and n-alkenes from C17 to C18,), and other microorganisms such as sulfate-reducer bacteria (iso/anteiso C15-C17 fatty acids) or proteobacteria. Differences in biomarkers content and profile between microbialites and the fresh microbial mats samples were found in both cases.
The compound-specific isotope analysis for δ13C also denoted metabolic differences between the two lakes. In Diamante, relatively enriched δ13C values (-14‰) were associated with archaeal biomarkers (i.e. squalene, dihydrosqualene, or dihydrophytol), whereas in Pozo Bravo, more depleted δ13C values (-25‰) were rather related to the dominant use of the Calvin Cycle (Hayes, 2001). The results from the DNA analysis corroborated the microbial dichotomy between the two lacustrine communities, dominated by archaea (Diamante) or bacterial (proteobacteria and cyanobacteria (Pozo Bravo).
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