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Plant metabolism 

p Plants provide crucial benefits to the ecosystem and humanity

p A better understanding of plant metabolism may contribute to:

n More nutritious foods
n New medicines
n More pest-resistant plants
n Higher photosynthetic capacity and yield in crops
n Better biofuel feedstocks
n Improved industrial inputs (e.g. oils, fibers, etc.)
n . . . many more applications

p These efforts require access to high quality plant metabolism data



Plant metabolic databases

p Capture and organize published data

p Make metabolic predictions for “new” species

p Facilitate data analysis

p Focus on different aspects of metabolism
n Pathways

p KEGG
p Reactome
p BioCyc / Pathway tools family



BioCyc / Pathway Tools databases

p Multiple data providers:
n SRI International
n Plant Metabolic Network (PMN)
n Gramene
n Sol Genomics Network (SGN)

p One software package:
n Pathway Tools
n SRI International

p Common set of data types
p Common tools
p Common display modes



Pathway tools pathways
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Plant metabolic databases
PGDB Plant Source

AraCyc Arabidopsis Plant Metabolic Network

PoplarCyc Poplar Plant Metabolic Network

PlantCyc PLANT KINGDOM Plant Metabolic Network
RiceCyc Rice Gramene

SorghumCyc Sorghum Gramene

MaizeCyc (beta) Sorghum Gramene

BrachyCyc (beta) Brachypodium Gramene

LycoCyc Tomato Sol Genomics Network

PotatoCyc Potato Sol Genomics Network

CapCyc Pepper Sol Genomics Network 
NicotianaCyc Tobacco Sol Genomics Network

PetuniaCyc Petunia Sol Genomics Network

CoffeaCyc Coffee Sol Genomics Network

MedicCyc Medicago Noble Foundation



Data curation in databases
PGDB Plant Source Status

AraCyc Arabidopsis Plant Metabolic Network extensive curation

PoplarCyc Poplar Plant Metabolic Network some curation

PlantCyc PLANT KINGDOM Plant Metabolic Network mixed curation
RiceCyc ** Rice Gramene some curation

SorghumCyc Sorghum Gramene all computational

MaizeCyc (beta) Sorghum Gramene all computational

BrachyCyc (beta) Brachypodium Gramene all computational

LycoCyc ** Tomato Sol Genomics Network some curation

PotatoCyc Potato Sol Genomics Network all computational

CapCyc Pepper Sol Genomics Network all computational

NicotianaCyc Tobacco Sol Genomics Network all computational

PetuniaCyc Petunia Sol Genomics Network all computational

CoffeaCyc Coffee Sol Genomics Network all computational

MedicCyc ** Medicago Noble Foundation some curation



Database content statistics
p Plant Metabolic Network

PlantCyc 4.0 AraCyc 7.0 PoplarCyc 2.0
Pathways 685 369 288
Enzymes 11058 5506 3420
Reactions 2929 2418 1707
Compounds 2966 2719 1397
Organisms 343 1 1*

p Gramene / SGN

RiceCyc 3.0 LycoCyc 2.0 PetuniaCyc 2.1

Pathways 339 343 136

Enzymes 9315 5216 294

Reactions 2109 1793 758

Compounds 1592 1379 637

Organisms 1 1 1



p Pathway Tools quick search bar

Searching in plant metabolic databases

choline



Quick search results



Specific search pages



Specific search pages

cytokinin

GENE

PROTEIN



Specific search pages

cytokinin oxidase



Additional search options • experimental support
• all kingdoms

• experimental or computational support
• plants only



Searching by topic / keyword

drought



Advanced searching in PMN databases

p Advanced search page
n Allows the construction of very complex queries



Advanced searching in PMN databases

p Find all of the 30-carbon compounds that appear as products in reactions
n Construct query



Advanced searching in PMN databases

p Find all of the 30-carbon compounds that appear as products in reactions
n Construct query

“Appears as product in reaction” is not in the list



Advanced searching in PMN databases

p Find all of the 30-carbon compounds that appear in reactions as products

n Select desired data outputs



Advanced searching in PMN databases

p Find all of the 30-carbon compounds that appear in reactions as products
n Select file format and retrieve



Data and software downloads
n Install a local copy of the Pathway Tools software



Building better databases together

p To submit data, report an error, or ask a question . . .
n Send an e-mail: curator@plantcyc.org
n Use data submission “tools”

n Meet with me individually at this conference
p Plant Genome Database Outreach Consortium booth: # 427
p Poster: C891

mailto:curator@plantcyc.org


Building better databases together

p PMN future plans

n Develop a better enzyme annotation pipeline

n Predict plant metabolic pathways for many 
species with sequence data

n Solicit help from experts who work on different 
species for pathway validation

p Remove mis-predictions
p Add missed pathways

n Potential candidates:
p wine grape
p cassava
p Selaginella moellendorfii
p moss 
p eucalyptus
p sunflower
p apple 
p cowpea 
p ice plant
p papaya
p YOUR FAVORITE SPECIES??



Community gratitude
p We thank you publicly!



Building better databases together



Plant metabolic NETWORKING
p Please use our data

p Please use our tools

p Please help us to improve our databases!

p Please contact us if we can be of any help!

curator@plantcyc.org

www.plantcyc.org
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Advanced searching in PMN databases

p Other queries

n Identify all of the “glycosyltransferase” enzymes associated with no more than two 
reactions in AraCyc

p List their:
§ name
§ subcellular localization
§ reactions catalyzed

n Find all of the biochemical pathways in PoplarCyc that have more than 5 reactions 
and where NADPH is used at least once in the pathway 

p List their:
§ name
§ reactions
§ citations and evidence codes






