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Microbial mats played a key role in the evolution of the early Earth. The
ecology of these mat systems is important; mats provide a model for exploring
the relationships between ecology, evolution and biogeochemistry, and
microbes likely are the form of any life found beyond Earth. Yet modern mats
are complex, making it difficult to understand the role of individual taxa in
the partitioning of energy and material cycling. Using intertidal marine mats
in Elkhorn Slough CA, USA as the source system, we have employed a
combination of molecular, bacteriological and engineering efforts to create
simplified, fully-defined mat communities for microbial ecological research.
Based on DNA and cDNA ITag data from the natural mats, we have cultivated
of the identifiable DNA and
cDNA reads, respectively. These isolates represent at least 9 bacterial phyla

bacteria consistent with at least 78 %and 84%

and all functional groups found in the natural mat system. Mats constructed
from these components recapitulate nitrogen-fixation and hydrogen-
production, with a two-order of magnitude reduction in complexity. Genomic
analyses make it possible to query the system using omics approaches. These
results provide a tool that can be used to inform basic ecological
understanding of microbial ecosystems and offers paths towards processes

such as closed-loop life support and energy production.
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