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The PMN Resources (plantcyc.org)

• A pipeline for high quality enzyme function prediction and 
metabolic pathway inference from sequenced plant 
genomes

• Metabolic pathway databases for 22 plant genomes

• A pan-plant metabolic pathway database PlantCyc

• Experimental information of enzymes and pathways for over 
400 plant species
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The PMN Pipeline

Multiple formats of outputs: ocelot 
(displayed by Pathway Tools), Biopax, 
flat files, enzyme fasta



Ensemble Enzyme Prediction Program (E2P2)
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Training Data and Performance of E2P2



Pathway Inference by Pathway Tools
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Semi-automated Validation of Pathway-Inference (SAVI)

• Manual curation of rules for each reference pathway
• Ubiquitous Plant Pathway
• Accept-if-Predicted Pathway
• Conditionally Accepted Pathway

• Key reaction(s)
• Taxonomic range

• Non-PMN Pathway
• Manually Check Pathway

• Rule-based automatic screening of inferred pathways



Examples of missing pathways and removed pathways 
(e.g. TomatoCyc)

• Missing then added
• photorespiration
• sulfate assimilation pathway

• Removed
• protein ubiquitylation
• glycogen degradation
• serotonin and melatonin biosynthesis
• C4 photosynthetic carbon assimilation cycle
• capsaicin biosynthesis
• dehydroscoulerine biosynthesis



Semi-automated Validation of Pathway-
Inference (SAVI)
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22 species-specific databases PlantCyc

• 400+ species

• 140,581 Enzymes
3,376 with EV-EXP

• 1,213 Pathways
886 with EV-EXP

• 6,051 Reactions

Each database:

• 2,768 ~ 14,006 Enzymes 

• 373 ~ 619 Pathways

• 2,435 ~ 3,482 Reactions
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(Papaver somniferum) Taxol

(Taxus brevifolia)
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(Vicia sativa)

Alliin
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http://plantcyc.org



PMN use case-1: my gene

• Search for the gene 
• find reaction

• find homologs 
• find pathway 

• find upstream and downstream genes of the pathway
• compare the pathway to other species











Use case-2: given a list of genes, find 
enrichment of pathways





Overlay omics data on pathways



Future Development

• Further enhance accuracy of enzyme function predictions

• Annotate transporters and subcellular location of reactions

• Create 100 pathway databases for sequenced genomes

• Provide online database creation service

• Develop genome-scale metabolic models

• Provide web app for integrated view of metabolism with other 
information such as gene expression
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