
Pantograph Pangenome View

Each column of an MSA is a homologous 
base across all the individuals.

In the Pangenome Sequence, bases are 
encoded in a binary matrix. Structural 
rearrangement are visualized with Links.

Pangenome Sequence is aggregated into 
Bins forming bin-sized ZoomLevels. 

https://bit.ly/PantographBrowser

SPARQL Querying a Pangenome Graph

Semantic Variation Graphs - A Pangenome Ontology

How to use it?

● SpOdgi creates Turtle for vg ontology
● Component Segmentation emits Turtle file 

for Pantograph ontology
● FALDO4 for linking (pan)genome 

positional information across ontologies 

https://bit.ly/PangenomeOntology
https://bit.ly/CompSegOntology  

Variation Graph of a SARS-CoV-2 
Pangenome

● SpOdgi: Translate odgi graph into linked 
pangenome

● Part of the CWL Public Sequence 
Resource workflow 

● Triple store of more than 1300 viral 
genomes integrated with information from 
SIB, INDSC, UniProt3, Bgee, neXtProt, 
OMA, Rhea

● Ready to ask complex biological 
questions like “Are the active sites for 
PL1-PRO conserved?”

https://bit.ly/SpOdgi 
https://bit.ly/PublicSequenceResource 
https://bit.ly/COVID19StoreSIB 
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Variation graphs encode pangenomes

A graphical pangenome2 models the full set 
of genomic elements in a given species or 
clade. It can be encoded in the form of a 
variation graph, a particular type of 
sequence graphs which embed the linear 
sequences of the pangenome as paths in 
the graphs themselves.

https://bit.ly/PangenomeGraph 

Future work

● Direct integration with FHIR and clinical 
data sources

● Improve scalability
● Integrate query optimizations
● We are one Javascript library away from 

running the Pantograph Browser on the 
Pangenome ontology!
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Variation graphs are a novel way to describe genomic variation across a population. Existing toolkits have limited capabilities in integrating biological annotation and providing FAIR1 interfaces for large scale visualizations. Borderless 
technology such as the Semantic Web allows variation graph toolkits and pangenome tools to focus on their core competence while allowing bioinformaticians to integrate, analyze, and visualize the data. We show how the vg RDF 
and Pantograph RDF can represent data for the Semantic Web and how we can combine existing data from INDSC and UniProt without conversions or loss of information into a single Variation and Knowledge Graph.

Variation Graph Ontology Snippet Classes and Properties of Pantograph Ontology

SPARQL Bin Query

SPARQL Sequence Query
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