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types to standardize the currently still highly heterogeneous
MicrobiomeDB data. The information captured in OHMI
can also provide prior knowledge that can be used to en-
hance queries and analyses of MicrobiomeDB data. One
such strategy is to allow userswho have identified differen-
tially abundant taxa (using the existing differential abun-
dance app) to leverage OHMI to ask whether the identified
list of differentially abundant taxa is enriched for any dis-
ease processes or interactions. Such an approach is similar
to how the Gene Ontology (GO) has been used to support
data analysis, by providing prior knowledge relating to the
roles of given genes in realizing given functions, knowledge
which can then be used to support gene enrichment and
other data analysis [56]. Such a strategy has its advantages

over alternatives such as simply using relational database
representations, since the ontology-based approach sup-
ports better standardization, flexibility, interoperability, ma-
chine interpretation, and extensible tool development.

A newly funded project is to apply OHMI to study the
host-microbe interactions related to gastric cancer. Gas-
tric cancer (GC) is the fifth most prevalent malignancy
and the third leading cause of cancer death worldwide.
Almost half of new cases occur in China, and it is the
second leading cause of cancer death in China. The
strongest risk factor for gastric cancer is chronicHelico-
bacter pyloriinfection. People with anH. pylori infection
have a roughly six-fold greater risk of developing gastric
cancer than uninfected people. However, not all people

Fig. 6 The hierarchy of microbes associated with RA and their profiles. The red and blue circles represent the increased and decreased profiles,
respectively. Labeled letters represent locations as follows: G– human gut, O– human oral cavity; R– human respiratory airway. Those taxonomy
terms without circle and label are used only to generate the hierarchy
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