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Abstract

The DSMZ (German Collection of Microorganisms and Cell Cultures) hosts a wealth of biological data, spanning
microbial taxonomy, enzymes, rRNA genes, cell lines, cultivation media, and more. To make these diverse datasets
accessible and interoperable, the DSMZ Digital Diversity initiative provides a central hub for integrated data
and establishes a framework for linking and accessing these resources (https://hub.dsmz.de). At its core is the
DSMZ Digital Diversity Ontology (D30), which standardizes and connects data from all databases to enable
seamless integration and advanced exploration. In this work, we present the first knowledge graphs of two major
databases: BacDive, which provides detailed microbial strain information, and MediaDive, which focuses on data
on microbial cultivation. Both knowledge graphs are accessible via SPARQL endpoints at https://spargl.dsmz.de,
allowing researchers to query and analyze the data in a standardized way. These initial steps lay the groundwork
for integrating additional databases, such as BRENDA, SILVA, LPSN, and StrainInfo, into a unified, queryable
knowledge graph. Our goal is to connect this vast diversity of datasets and foster collaboration toward a more
open and connected future for biological databases. By sharing our approach and results, we aim to inspire others
to explore the potential of linked data in the life sciences.
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1. Introduction

The German Collection of Microorganisms and Cell Cultures (DSMZ) is home to a diverse portfolio of
biological databases, covering a wide range of domains such as microbial strains (BacDive) [1], cultivation
media (MediaDive) [2], microbial taxonomy (LPSN) [3], enzymology (BRENDA) [4], bacteriophages
(PhageDive) [5], cell line data (CellDive) [6], rRNA data and taxonomy (SILVA) [7], and StrainInfo, a
service that integrates strain identity information from multiple sources. Together, they represent a
treasure trove of biological knowledge, serving as essential resources for the life sciences, which has
also been acknowledged by the Global Biodata Coalition and ELIXIR by selecting four of the resources
as Global Core Biodata Resources and three of them as ELIXIR Core Data Resources, respectively.

Despite their significance, accessing and integrating these datasets across platforms remains
a challenge due to the diverse structures and formats. The DSMZ Digital Diversity initiative
(https://hub.dsmz.de) addresses this challenge by providing a central hub for integrated data and
establishing a framework for linking and accessing diverse datasets. At its core, this effort leverages the
DSMZ Digital Diversity Ontology (D30) to standardize and interconnect data, laying the foundation
for a comprehensive knowledge graph that enables seamless interoperability and advanced exploration
across multiple domains. The D30 aims to connect a vast diversity of datasets (Figure ??) spanning
microbial taxonomy, enzymology, microbial strains, cultivation media, ribosomal RNA sequences, and
cell line data. By linking these domains, the ontology provides a unified framework for integrating
information from all resources of DSMZ Digital Diversity. By adopting Semantic Web technologies,
we aim to create a unified, queryable knowledge graph that fosters collaboration and innovation in
biological research.
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Material

Figure 1: Overview of the DSMZ Digital Diversity Ontology (D30). This diagram illustrates the interconnected
entities within the databases of DSMZ, showcasing the relationships between chemical, biological, and conceptual
entities. The highest-level entities are shown in bold and entities belonging to the same class are of the same
color.

2. The first knowledge graphs of DSMZ Digital Diversity

The DSMZ Digital Diversity initiative is in its early stages, with the ontology and knowledge graphs
being developed in parallel. This iterative approach allows us to refine both as new requirements
and use cases arise. As a first result, we present the BacDive knowledge graph, available at https:
//sparql.dsmz.de/bacdive, which provides standardized access to high-quality, curated information about
prokaryotic strains.

The BacDive knowledge graph currently contains over 16.5 million triples, representing 26 key entities
such as Strain, CultureMedium, IsolationSource, and GenomeSequence. By leveraging the DSMZ Digital
Diversity Ontology (D30), these entities are semantically structured, facilitating interoperability with
other data sources. Researchers can query BacDive directly using a SPARQL endpoint powered by the
QLever query engine, enabling tailored searches and advanced data analysis.

In addition, the MediaDive knowledge graph, also accessible via the same interface, provides a
complementary resource focusing on cultivation media. Together, these knowledge graphs represent
the first steps toward a comprehensive RDF-based infrastructure that connects diverse datasets within
the DSMZ Digital Diversity framework.

Future efforts will focus on extending the ontology, adding more datasets (e.g., BRENDA, LPSN,
StrainInfo), and exploring opportunities for federated queries that integrate external data sources such
as UniProt or PubChem. These developments aim to build a foundation for a more open and connected
future of biological data.
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