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From high-throughput sequencing data to
quantitative comprehension of ecological relations
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The developed method

To unravel the ecological structure of intestinal
microbiota, we have developed a trait-based
method that requires high-throughput sequencing
metagenomics or metatranscriptomics data.
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To develop and test the method, we used various
NGS data available in [Desai et al, 2016]. In this
work, the effect of dietary fiber on gut
microbiome was investigated. The presence of
16S rRNA and metatranscriptome data for the
same mice and controlled taxonomic
composition of the community allowed us to
verify the method.
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The developed method:

from metatranscriptomics data to the functional abundance
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description of the community in terms of functional groups
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Implementing the method,
we carried out an expert
reconstruction of
metabolite-mediated
interactions. It allowed us
to identify the functional
groups of microorganisms
and describe the
community. Then, we
selected genetic markers
for these functional groups
and used them to evaluate
the functional abundance.
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Successful verification

The abundance of mucin-degrading bacteria decreases on a fiber-rich
diet while bacteria additionally switch to the decomposition of mucin in
the absence of fibers. These facts completely reproduce the results
obtained in the article reflected in the terms of functional groups.

The abundance of butyrate-producing bacteria increases when
changing to a fiber-rich diet, which can be seen both from the results of
metagenomic analysis based on 16S rRNA data and from the results
obtained by our method.

Abundance of acetogens and sulfate-reducing bacteria demonstrate an
inverse relationship to each other when changing diets. They are
competitors for the hydrogen. Under sulfate-rich conditions implicated
by mucin decomposition, sulfate reducers dominate, and the reverse
situation shows the domination of acetogens.

Thus, the dynamics of change in abundance is the same for these two
methods, which allows us to report the successful verification of our
method.
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