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Associating biological data from different sources provides a holistic view of a domain and
enables finding patterns in data that are otherwise difficult or impossible to observe by only
analyzing isolated biological entities. The key issues for creating connections between data objects
are the variety of biological data formats, data organization schemas, and data access methods.
Connecting data from different databases can be challenging, as an entity from one database may
not have the same properties or identifiers as the same entity described in another database. While
some databases contain a variety of entity identifiers from various databases, the search is limited to
exact property matching, and complex queries using multiple metadata attributes are not possible.

To overcome these issues, we introduce BioGraph — a novel data framework that enables
linking and retrieving information from heterogeneous interconnected biological data. We tested the
model and generated a knowledge graph using metadata from five distinct public datasets, DisProt
[1], HGNC [2], Tantigen 2.0 [3], IEDB [4] and DisGeNET [5]. The resulting graph interconnects
more than 17 million nodes, of which 2.5 million individual biological entity objects with over
4 million relationships. The software system allows searching and retrieving patterns and retrieving
matching results from the knowledge graph using a user-friendly interface.

Numerous efforts are underway to join data from various datasets into a knowledge graph.
However, the solutions currently available tend to concentrate on specific subdomains, such as
proteomics and drug discovery, rather than on the comprehensive integration of biological data
across different domains. We propose a novel model that facilitates simultaneous querying of
biological data attributes from multiple datasets by leveraging the metadata available in the original
databases. Our model aims not to replicate the data from the original datasets but to establish links
between the metadata that can be utilized to efficiently execute complex queries on interconnected
data. This model allows for the incorporation of properties into entities and relations and the
integration of metadata from diverse data formats. To complement our model, we have developed a
tool and a web interface which enables creating graphical queries in a user-friendly manner as well
as exporting the query results into downloadable files. The tool and corresponding packages can be
deployed locally as a standalone system, enabling offline execution of queries.
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