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Abstract. Integration of clinical-pathological information of Biobanks with
genomics-epidemiological data/inferences in a structured and consistent manner,
mitigating inherent heterogeneities of sites/sources of data/sample collection,
processing, and information storage hurdles, is primary to achieving an automated
surveillance system. Genomics Integrated Biobanking Ontology (GIBO) presents a
solution for preserving the contextual meaning of heterogeneous data, while
interlinking different genomics and epidemiological concepts in machine
comprehensible format with the biobank framework. GIBO an OWL ontology
introduces 84 new classes to integrate genomics data relevant to public health.
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1. Introduction

Integration of public health data across clinical-pathological, genomic, epidemiological,
data storage, and analysis platforms present a great opportunity for real-time tracking of
any vector/food/environment-borne infectious disease transmission and their incidence
estimates. The heterogeneous nature of data generation and storage systems presents an
inherent challenge and only a scarce success has been achieved so far [1]. In national
public health setups, epidemiological bureaus maintain clinical-demographic records,
case recalls, and interviews information on infectious disease cases, while public health
laboratories and biobanks house information, and molecular sequencing facilities store
the genomic information which syncs with National surveillance system. Heterogenous
architecture/terminology within these systems, causes inconsistencies and redundancies
during integration, impeding clear inferences, e.g. temporal patterns and potential
outbreaks of causative infectious agents, required for infection prevention. In this paper,
we provide a semantically rich representation (usable by Semantic Web Technology,
SWT) to interlink data from heterogeneous demographic, clinical, epidemiological, and
genomic sources to support an integrated public health surveillance system architecture.
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2. Methods

The Genomics Integrated Biobanking Ontology (GIBO) (hosted at Github:
https://github.com/Nits11/GIBO ) is a publicly available ontology implemented using
Web Ontology Language (OWL) [2]. In its development, we followed the OBO Foundry
principles [3] and recommendations by Brochhausen ef al. [4]. GIBO was built using the
architectural backbone of OBIB [5] with realism-based ontology development [6] as the
general methodology to inform knowledge representation. The consistency of GIBO was
checked using HermiT 1.4.3.456 and FaCT 1.6.5++ reasoners.

3. Results

Eighty-four new classes were created to represent the genomics and clinical domains, along
with classes from pre-existing ontologies like OBI, OBIB, OMIABIS, OMRSE, GEO which
were also used to represent the logical architecture of the different targeted domains. The five
most prominent use cases were identified, along with 10 competency questions, and their
axiomatic solutions have been developed for the automated knowledge discovery process.

4. Discussion and conclusions

The design of GIBO provides a logical framework to address heterogeneous data integration
issues, preventing data loss and hurdles in time-constrained surveillance and outbreak
detection. It would support the knowledge discovery by rationalizing answers to crucial
clinical and molecular epidemiological questions which are difficult to ask otherwise. As, the
next steps, GIBO will be tested with a Triple store for a heterogeneous sample dataset (from
sources including epidemiological and clinical databases, biobanks, molecular sequencing
facilities, and public genomic databases) to solve competency questions with SPARQL
queries for drawing relevant research inferences and knowledge discovery in the public health
interest.
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