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Motivation

The development of high tech sequencing methods now makes it possible to investigate each step of the central bio-
molecular dogma (DNA—RNA—Protein—Metabolite) in a host-microbiome context. By combining these molecular layers
bioinformatically and contrasting them to a perturbation of the ecological niche in question (herbivore rumen) we will be
able to observe and predict host-microbiome interactions from a holistic point of view. This will create new hypotheses to

target more specifically in future experiments.

Perturbation of The Rumen Microbiome Generating a Multi-Omics Data Set

Seaweed Asparagopsis taxiformis contains
halogenic compounds (e.g. CHBr3 aka. bromo-
form) which effectively inhibits methanogenic
archaea. This inflicts a metabolic shift which
affects the microbial composition in the rumen
of the cattle.

Interaction.

We sequenced each molecular layer of both the host and the
microbiome of the rumen. Given the contrasting samples, we
had to resort to many different technologies in order to
completely cover the biology of the host-microbiome
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Lung, Kidney, Adrenal gland and Spleen.

Key Performance Indices

Integrating Proteomics from Host and Microbiome

Weighted Gene Co-expression Network Analysis (WGCNA) is an algorithm that makes use of hierarchical
clustering and topological overlap measure (TOM) in order to group each expression unit (gene or protein)
into functional clusters represented by eigengenes. These eigengenes are then correlated between two
independent sample sources that interact biologically (host and microbiome). Below we present an
example from a metaproteomics analysis that was generated from both rumen fluid (digesta) and rumen
wall tissue (epithelium) from 36 cattle.
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Here, as a means of testing of our approach, we grouped the proteins from the rumen microbial fluid
(digesta) and proteins from the rumen wall (epithelium) independently into eigengene groups with
WGCNA. By cross correlating the eigengenes between the microbes and the host, we're able to see which
functional groups of proteins interact within the host-microbiome interface.

Methane production (CHa4)
Average daily gain (ADG)
Feed Conversion Ratio (FCR)
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