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Figure 6: Pipeline for the discovery of bacterial metabolic pathways in the effects on human health.

use with their tools.

The machine learning algorithms we investigated in this study
and the networks that can be reconstructed from them can be
applied to many practical uses in network computational biology.
Obviously, database quality is a major concern for many researchers
as it affects the quality of experiments that rely on good annotations
[40, 47]. Many integrated pipelines to annotate newly sequenced
genomes restrict the researchers ability to use new or better annota-
tion methods to annotate genomes prior to submission to databases
[21, 35, 50]. Also, annotation of non-model bacterial genomes is
highly sensitive to the data in which it is annotated from, and higher
accuracy in predictions is a priority for these experiments, espe-
cially in the case of horizontal gene transfer between gut bacteria
[11, 32, 43, 48]. Genetic screening of human metabolic pathways
in disease progression is one field which could benefit from bet-
ter annotation of metabolic genes [61]. Using machine learning
assisted annotation we can develop pipelines to investigate bac-
terial pathway effects on human health, which will increase the
amount of data that can be applied to large scale networks of path-
ways and diseases (Fig 6). Metabolic pathway screening for gut
microbiomes requires high fidelity gene annotations [42] and this
problem cannot be solved without annotation methodologies that
more accurately recreate function. We have shown that motif based
machine learning classification of gene functional annotation in
two human gut microbes, B. intestinalis and S. macedonicus, re-
sults in higher accuracy and better network reconstruction when

compared to functional annotation by equivalent sequence align-
ment technology. From what we have shown in this study, machine
learning algorithms can be used to improve networks that rely on
annotation of sequenced genomes. Our results represent a powerful
next step in utilizing machine learning to solve the problems of
network construction from sequencing data in biological databases.
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