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PMN develops and provides

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

• Metabolic pathway databases for 22 plant genomes

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

• Free online access and free download



The PMN pipeline

Enzyme Prediction

Pathway Inference

Pathway Validation

All protein sequences 
of a genome

Enzymes, Reactions

Enzymes, Reactions, 
Pathways

Metabolic pathway database

• Machine learning
• 50K reference enzymes
• 90K non-enzymes
• Ensemble voting of BLAST, 

PRIAM, CatFam
• 10K enzyme functions  

• Pathway Tools software suite
• MetaCyc and PlantCyc reference 

pathways

• Six curated rule sets



Green alga

Lower land plant

Dicot Monocot

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

Morphine
(Papaver somniferum) Taxol

(Taxus brevifolia)

Vicianin
(Vicia sativa)

Alliin
(Allium sativum)



Lookup your gene





Compare pathway to other species

Arabidopsis

Soybean

Barley

Switchgrass

Unique reaction
Enzyme present
Enzyme absent



Overlay and analyze omics data sets



Many ways to use the PMN resource

• Search genes, enzymes, compounds, pathways 
• Blast PMN enzymes
• Ontology-based browse
• Comparative analysis across species
• Omics data overlay and analysis
• Collage your own pathway

http://plantcyc.org



Future development

• Further enhancing accuracy of enzyme function 
predictions
• Annotating transporters and subcellular location of 

reactions
• Creating many more pathway databases for sequenced 

genomes
• Providing online database creation service
• Developing genome-scale metabolic models
• Providing web app for integrated view of metabolism 

with other information such as gene expression



Thank you!
• The PMN Crew
• Sue Rhee (PI)
• Pascal Schlapfer
• Michael Banf
• Bo Xue
• Arvind Chavali
• Garret Huntress

• Many PMN Alumni

• Major Collaborators
• MetaCyc and Pathway Tools
• MaizeGDB

• Editorial board members
• Users for data submission 

and correction


