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Pests Adapt to Management - Management needs to Adapt too!
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Knowledge Flows into General Databases Over Time
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Need: Consolidate Biological Context from knowledge-rich 
systems to target knowledge-poor systems

▪ Status quo: standard annotation tools provide links to databases & short descriptions

▪ Integrate knowledge enhances representation of non-model systems & hypothesis generation 

from experimental data
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Facilitate Data Integration Improve Data AI Readiness Make data FAIR



Solution: Create a „Plant Twin“ Graph
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Process
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Project Initiation

Dataset identification

Data model ideation

Dataset integration

Initial use-case 

evaluation

Dataset integration

Data model refinement

IPOV integration into 

agentic systems

Use-case evaluation

POV defense

Ideation & next steps

▪ Collaboration with Neo4j Professional Services

▪ Went from nothing to successful POV over a 6-month timeframe, ~3 “person months”

▪ Main challenges:

 Which sources (compare GEMs, PPI)

 Identifier mappings (external & internal identifiers)



Data Integration is non-Trivial
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Data model: core graph
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Example: Dwarfing genes in Lemna spp
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Example: Dwarfing genes in Lemna spp
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Example: Dwarfing genes in Lemna spp
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Example: Dwarfing genes in Lemna spp
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Example: Dwarfing genes in Lemna spp
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Annotation task: what does 25940:g021888 do?

▪ Graph-driven AI summary: use orthogroup to supplement annotations

25940:g021888 is most likely a class II diterpene synthase, best annotated as a probable ent-

copalyl diphosphate synthase / copalyl diphosphate synthase-like protein.

In functional terms, this places it in the early steps of diterpenoid biosynthesis, likely generating 

a cyclized diphosphate intermediate used for gibberellin biosynthesis and/or specialized 

diterpene metabolism.

▪ Interproscan:

Terpenoid cyclases/protein prenyltransferase alpha-alpha toroid; ENT-COPALYL DIPHOSPHATE 

SYNTHASE, CHLOROPLASTIC; pfam: Terpene synthase family, metal binding domain

▪ Eggnog

Desc: Belongs to the terpene synthase family; EC: 4.2.3.19; pfams: Terpene_synth, 

Terpene_synth_C
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Annotation task: what does 25940:g021888 do?

▪ AI-driven graph follow-up (also use PPI & reaction network information)?

is probably not just any terpene synthase-like protein; it is most likely a plastidial class II 

diterpene cyclase that converts GGPP into ent-copalyl diphosphate or a very closely related 

intermediate, placing it at the entry point to ent-kaurene/gibberellin biosynthesis and 

possibly related specialized diterpene branches
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