
 

Light variation drives community structure
of a hypersaline microbial mat
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Scientists examined microbial community mats from Hot Lake in north-central
Washington to study community responses to environmental changes.

When scientists at Pacific Northwest National Laboratory took samples
of a microbial mat community from a hypersaline lake to study
community responses to environmental changes, they expected to find
that the changing salinity drives large changes in the types of microbes
populating the mat.

"Instead," said Dr. Steve Lindemann, PNNL microbiologist and the
study lead, "we found that the microorganisms composing the mat
remained relatively stable throughout the year, even though the lake's
salinity varied more than tenfold during that period. Furthermore, using
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ecological analysis coupled with the environmental metadata, we
concluded that seasonal variation in the availability of energy from light,
rather than salinity, exerted the most influence on the mat community's
composition."

This study, which was conducted with collaborators at the Department of
Energy Joint Genome Institute and Washington State University, used
samples from Hot Lake, located in northcentral Washington State. The
work appeared in Frontiers in Microbiology and was featured on the
journal's website.

These results shed light on the ecological drivers of the mat's seasonal
assembly and disassembly cycles in the face of environmental change.
The unexpected importance of light availability further suggests that
interspecies interactions within microbial communities, especially those
between cyanobacteria and heterotrophs, may lend community resistance
to environmental stress such that the community's tolerance is greater
than the sum of its parts. This brings scientists closer to a predictive
understanding of microbial community assembly, which, in turn, could
further the ability to engineer stable, resilient communities capable of
carrying out desired transformations and bioprocesses even when
exposed to destabilizing environmental conditions or invasive organisms.

Phototrophic microbial mats are compact ecosystems composed of
highly interactive organisms in which energy and element cycling take
place over millimeter-to-centimeter-scale distances.

The researchers examined space and time variation in the mat
community at five time points throughout the annual cycle with respect
to prevailing physicochemical parameters by using short-read 16S rRNA
sequencing in tandem with near-full-length 16S rRNA sequences.

The scientists are now working to deduce the rules by which the Hot
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Lake mat and mat-derived simplified communities assemble by
investigating the natural system in the field and under controlled
conditions in the laboratory.
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