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Genes are rarely single 
actors

• Unmasking Heroes and Villains: 
Understanding genes in complex trait 
genomics is akin to solving a plant 
biology mystery, where multiple genes 
play diverse roles.

• Plotlines of Interaction: Just as in a 
thrilling story, their interactions form the 
plotlines that shape the narrative of the 
trait.

• Data Challenges: Increasing volumes of 
data, found in various formats and 
scattered across diverse locations



Our Vision

• Automation & Discovery: Develop advanced software for 
automated plotline discovery.

• Integrating Evidence: Seamlessly integrate diverse data 
sources.

• Compelling Insights: Present users with compelling, 
comprehensive explanations.

• Empowering Science: Empower researchers to unravel 
biology's mysteries.



What is KnetMiner?

• Knowledge Graph-based data 
exploration platform.

• Integrates biological and agricultural 
datasets.

• Enables interactive exploration and 
discovery.

• Supports decision-making in research 
and development.

Hassani-Pak et al., 2021
https://onlinelibrary.wiley.com/doi/10.1111/pbi.13583

https://onlinelibrary.wiley.com/doi/10.1111/pbi.13583


We organise knowledge about genes and traits

Genetics
• QTL
• GWAS

Omics
• Genomics
• Transcriptomics
• Proteomics
• Metabolomics

32 million scientific publications

10,000s of published genomes

1,000s of databases & ontologies

Networks
• PPI
• GRN
• Phylogeny



Knowledge 
Graph Content

• KG-2023-Cereals

• 7 genomes

• 2M nodes

• 10M edges

Genes Pubmed NER Gene-Trait Homology

Arabidopsis_thaliana 27628 81501 346692 66897 16811

Brachypodium_distachyon 34310 1113 3365 664 26199

Hordeum_vulgare 35825 11771 26204 4267 30485

Oryza_indica 40745 39476 131154 20767 30180

Oryza_sativa 35775 39476 145008 28233 27105

Triticum_aestivum 107545 33320 480210 21193 100822

Zea_mays 39756 35999 88139 14675 30613

…



Lightweight Data Modelling and Integration

AgriSchemas

ontology (BioKNO)

knetminer.com

Examples of data sources
Brandizi et al., 2018
https://knetminer.com/data

https://knetminer.com/data


Searching with 
keywords, 
genes and 
genome 
regions



Semantic Search 
in KnetMiner

• Structured Ontologies: Employs 
structured ontologies to categorize 
and define relationships between 
biological concepts.

• Graph analytics: Employs graph 
analytics techniques such as node 
degree and distance measures to 
quantify the specificity of 
information

• Relationship Discovery: 
Uncovering meaningful 
connections and associations that 
span multiple linked datasets



Use Cases of KnetMiner 
in Agriculture

• Crop Improvement: Discovering genetic 
markers for traits.

• Disease Resistance: Understanding pathways 
related to plant immunity.

• Functional Annotation: Annotating gene 
functions and interactions.

• Comparative Analysis: Cross-species and cross-
variety comparisons.



Case study
Forward genetics in crops and Arabidopsis



https://arapheno.1001genomes.org

https://arapheno.1001genomes.org/


Visualisation of GWAS data in KnetMiner



https://aragwas.1001genomes.org

P-value: 7.7E-7

Distance: 285bp

Identity: 81%

PPI: Two-Hybrid

ortholog

Arabidopsis

Wheat

https://aragwas.1001genomes.org/


Case study
Reverse genetics in wheat



Trait-based analysis of differentially expressed genes



Arabidopsis

What happens if we 
knockout TT2 (R Myb) in 
wheat?

Wheat



• Well structured semantics of entities and 
relationships in the network

• Maintaining provenance of derived 
relations

• Confidence values on relations
• Supporting literature

Next vision: Automatic story generation

TT2 (R Myb) on chromosome 3D in wheat is predicted (p-value=0.01) to regulate the transcriptional activation of MFT 
according to data from the analysis of 850 RNA-seq samples in wheat (Ramírez-González et al. 2018) using GENIE3 
(Huynh-Thu et al. 2010). The TT2 3B homeologue is not predicted to regulate MFT, and the TT2 3A homeologue is not 
annotated in the latest version of the wheat genome. MFT has been recently linked to grain germination (Zong Y ; Li Q ): 
“Recent studies in both Arabidopsis and wheat have uncovered a new role of MOTHER OF FT AND TFL1 (MFT) in seed 
germination”] and seed dormancy (Nakamura S ): “Mapping analysis showed that MFT on chromosome 3A (MFT-3A) 
colocalized with the seed dormancy quantitative trait locus (QTL) QPhs.ocs-3A.”. The MFT ortholog in Arabidopsis has a 
3’ UTR variant that has been associated with (p-value = 5.5x10-5) increased germination rate after 56 days of dry 
storage (Atwell et al. 2010). 

https://paperpile.com/c/MHjLfN/gLFt
https://paperpile.com/c/MHjLfN/4nGf
https://paperpile.com/c/MHjLfN/MaoT+5o73
https://paperpile.com/c/MHjLfN/UEkJ
https://paperpile.com/c/MHjLfN/yE1o


https://knetminer.com

Thank you!
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