Rationale to sequence subsurface and deep subsurface micro-communities
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Microbes play an important role in many geochemical processes on Earth. They are very diverse and their mechanisms are not fully understood, despite the fact that microbial diversity holds important answers about how life on Earth appeared. To find such answers, the area of microbial diversity, deserves to be carefully studied.

 Natural ecosystems are complex and dynamic environments, in which the physical and chemical cues vary in both time and space. Under these conditions the microbial evolution has selected for the most fitted specimens. In this context, the characterization of new environmental genomes will bring light on understanding the selection mechanisms, horizontal gene transfer, the importance and frequency of gene duplication and the evolution of metabolic pathways with geological significance, such as: nitrogen fixation, sulfate reduction, iron reduction and oxidation, methanogenesis, photosynthesis and respiration. 

Environmental cues are sensed by bacteria via one or two-component regulatory systems, which trigger cellular responses. One of the interesting questions to be asked is how conserved these mechanisms are in the subsurface microbial communities. Are these bacteria “talking to each other”, and what are the peptides involved in their communication mechanisms? The knowledge about new microbial genomes will expand our understanding of microbial biogeography and habitat diversity relationships. Also, these new data will help the scientists to document the evolutionary processes in its fullest richness. 

A combination of traditional methods and environmental genomic approaches have been proposed in previous DUSEAs workshops. Direct in situ investigations coupled with metagenomic approaches would be the most appropriate methods, because they are complementing each other. In situ hybridization with probes will enrich our knowledge on metabolic aspects of the particular members of the community, and the metagenomics will allow direct unbiased amplification of the majority members of the community. The amplification of the 16S subunit of conserved rRNA gene by PCR will allow phylogenetic analysis of the bacteria from the same sample. The metagenomic sequencing offers the possibility of understanding how complex communities operate and evolve. The created libraries can be also used to screen for the novel final products: short peptides, antibiotics or other final products, which can be used further in drug making and biotechnology.

