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Abstract — Human gut microbiota is essential for human
health. Under the recent avalanche of metagenomic high-
throughput sequencing data methods for its bioinformatic
analysis and ecological reconstruction gain particular
relevance. In this study, we employ the trait-based ecology
approach to create a method of computer reconstruction of the
ecological structure of intestinal microbiota communities based
on high-throughput sequencing data and apply it to the
synthetic community comprised of the key representatives of
the human gut microbiota. Using this structure allowed us to
evaluate the abundance of respective functional groups and
infer a knowledge about the processes associated with them.
The developed method can be applied to analyze intestinal
microbial communities of other related species.
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Motivation and Aim

The microbiota of the human gut is a complex microbial
community that plays an important role in maintaining
human health. Despite the fact that the microbiota of the
human gut is being studied thoroughly, at present there is no
comprehensive picture of the ecological interactions between
its major representatives.

Since natural microbial communities consist of a large
number of species, reconstruction of their ecological
structures is a challenging problem. Therefore, trait-based
ecology approach could be helpful as it reduces the
complexity of the system putting emphasis on ecological
function rather than taxonomy. Application of this approach
to the study of specific ecosystems requires a detailed
understanding of the basic mass and energy flows in the
system and the role of each functional group in these
processes.

In our study, we have applied trait-based ecology
approach for computer reconstruction of the ecological
structure of intestinal microbiota communities based on high-
throughput sequencing data.

Methods

For our study, we used available data on a synthetic
microbial community, which served as a model for a core
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human gut microbiota. It consists of 14 species that
demostrate the basic toolbox of metabolic capacities
determining major processes in the human gut [1]. The
ecological structure has been reconstructed using expert
analysis of the literature and bioinformatic analysis filling
the gaps in knowledge obtained from the literature.

De novo transcripts were assembled using the Trinity
platform [2] for working with RNA-Seq data in non-model
organisms. The default settings for unpaired reads were used.

Trait-based ecology approach was applied to identify the
functional groups that can be used to classify the species in
this community taking into account major processes in the
human gut performed by its microbiota.

Results

We have carried out an expert reconstruction of the
ecological structure of the microbial community comprised
of key representatives of the human gut microbiota. We
distinguish ~ such  functional groups as  universal
polysaccharide utilizers, butyrate producers, acetogens,
sulfate reducers and mucin degraders. For each functional
group, a set of genetic markers was determined identifying
representatives of this group in the analyzed data sets from
the synthetic community of the human intestine [1]. We
assembled a de novo metatranscriptome and used these
markers to evaluate abundance of the functional groups in
the community.
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