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Try it! https://github.com/Rothamsted/knetgraphs-gene-traits
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Where it started from…

Based on publications, which genes are related to the yellow rust disease? In 
which biological processes are their encoded proteins involved?
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Have a try! knetminer.com
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Integrating with EBI GXA

Based on publications, which genes are related to the
yellow rust disease?

In which conditions are expressed?

Try it with SPARQL: https://tinyurl.com/2qerv5wn 

Knetminer data (include PubMed, ENSEMBL, 
Text Mining on mentions)

EBI Gene Expression Atlas



The Idea

Adopt the Knowledge graph data model
• Network of nodes and relationships, each with properties (Ehrlinger, Wöß, 2016)
• Typical features coming from Knowledge representation, formal logics
• Made with a variety of techniques, eg, manual curation, imports, machine learning (Gabrilovich, Usunier, 

2016)

Focus on exploratory research
• Yes: find gene candidates, interesting articles
• No: perform a precise ANOVA analysis of gene significance, compare gene expression across experiments 

in a precise way

Coherently, focus on lightweight schematisation, integrate with more formal models, ie, 
OBO ontologies, when useful
• Simple and complementary approach
• Suitable for integrating a high number of heterogeneous datasets, web sources, “noisy” data from the 

world wild web
• Data can be presented directly to the user



Simple, informal
“transmembrane receptor protein serine/threonine kinase activity 
(GO:0004675)”
  subClassOf: ”protein serine/threonine kinase activity (GO:0004674)”
    AND “transmembrane receptor protein kinase activity (GO:0019199)”
    AND Restriction:
      onProperty: part of (BFO_0000050)
      someValueFrom: “transmembrane receptor protein 
                      serine/threonine kinase signalling pathway 
                      (GO:0007178)”

“transmembrane receptor protein serine/threonine kinase activity 
(GO:0004675)”
  schema:partOf: “transmembrane receptor protein serine/threonine 
           kinase signalling pathway (GO:0007178)”
  subClassOf: ”protein serine/threonine kinase activity 
              (GO:0004674)”,
              “transmembrane receptor protein kinase activity 
               (GO:0019199)”

versus:



Complementary to ”real” ontologies



And it can be FAIRer

Based on publications, which genes are related to the yellow rust disease? In which biological 
processes are their encoded proteins involved?

AgriSchemas

ontology (BioKNO)

ETL
Tools

knetminer.org



Agrischemas

Kwoledge Graph Patterns and use cases about plant biology, agronomy, food, forestry, 
weather

Based on standards, mainly schema.org, bioschemas

Used to integrate knetminer data and other relevant data (more later)

Allows for publishing datasets and data endpoints (knetminer.com/data)

Together with ETL and consuming tools



The story so far

KnetMiner
endpoints (Brandizi

et al, 2018)

Agrischemas
started (2019) Use cases (2019) GXA mapped 

(2020)

MIAPPE mapping 
started 

(Biohackathon 2021)

MIAPPE mapping 
finalized 

(Biohachathon 2022)

Real ISA-Tab mapped 
Text mining/GBCL 

(2023)

More MIAPPE use 
cases (German 
Biohack 2023)

KnetMiner New 
Generation, focused 

onNeo4j (2024)

KnetMiner NG, 
AgriSchemas-Native 

(2024)



Integrating with Field Trials (MIAPPE/ISA-Tab/BrAPI)

Based on field trials, which germplasms have least yield loss under drought? Which 
genes (variants, markers) are associated to them? Which bioprocs, traits, mol functions 

are most significant?



Use case Data Types Data Sources Status

Molecular Biology Gene, Protein, Pathway
encodes, participates

Via Knetminer: ENSEMBL, UniProt, 
TILLING, wheat-expression.com, KEGG

Done.

Ontology Annotations Ontology Term (schema:DefinedTerm)
dc:type, schema:additionalType

Via Knetminer: GO, PO, CROP-Onto Done.

Experiments Study, agri:StudyFactor, PropertyValue EBI/GXA, GLTen, MIAPPE/BrAPI
sources, ?

GXA Done
MIAPPE, mapping done, ISA-Tab 
converter to be written, real data to be 
imported
GLTen use case drafted

Literature agri:ScholarlyPublication
mentions

Via Knetminer: PubMed Done

Gene Expression bioschema:expressedIn, reified 
statements, agri:evidence, agri:pvalue, 
agri:baseCondition

EBI/GXA, Via Knetminer: wheat-
expression.com

GXA

Host-pathogen interaction Gene, Phenotype, 
agri:ScholarlyPublication
agri:HostPathogenInteraction
agri:evidence

PHI-Base Use case drafted

Weather ? ? TO DO

Dataset metadata Dataset, DataCatalog
license, distribution

knetminer.org/data ongoing
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