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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 agricultural and biofuel crops
n . . . many more applications

p These efforts require access to high quality plant metabolism data



Plant Metabolic Network goals

p Transform published results into data-rich metabolic pathways

p Create and deploy improved methods for predicting enzyme 
function and metabolic capacity using plant genome sequences

p Facilitate data analysis

p Support research and education

p Provide public resources : www.plantcyc.org
n PlantCyc
n AraCyc
n PoplarCyc
n . . .  and 4 NEW databases

* CornCyc * GrapeCyc

* SoyCyc * CassavaCyc





Plant Metabolic Network collaborators

p SRI International – BioCyc project

n Provide Pathway Tools Software

n Maintain and update MetaCyc (multi-kingdom) reference metabolic pathway database

p Other collaborators / contributors include:
n Sol Genomics Network (SGN) / Boyce Thompson Institute
n Gramene
n Maize GDB
n ChlamyCyc
n MedicCyc / Nobel Foundation
n SoyBase
n PlantMetabolomics group
n . . . and more

SoyBase



PMN data content statistics

p Latest PMN release – March 2012

* The term "enzyme" refers to both monomers and complexes found in the databases.

Pathways Enzymes * Reactions Compounds

PlantCyc 6.0 898 27652 3421 3334

AraCyc 9.0 502 7100 3320 3210

PoplarCyc 4.0 354 8691 2220 1596

CassavaCyc 1.0 323 7178 2103 1524

CornCyc 1.0 341 10519 2156 1731

GrapeCyc 1.0 330 5338 2101 1540
SoyCyc 2.0 412 13094 2528 1987

Over 350 species of plants appear in PlantCyc
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PMN data content statistics

p Plus FOUR new databases arrived!
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Plant Metabolic Network data

p Pathway-based access to data
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p Pathway Tools quick search bar

Searching at the PMN

choline



Quick search results



Specific search pages



Specific search pages



Specific search pages

cytokinin

GENE

PROTEIN



Specific search pages

cytokinin oxidase



Sequence-based search options

• experimental support
• all kingdoms

• experimental or computational support
• plants only



BLAST your results into a metabolic pathway



Advanced searching in PMN databases

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



Advanced searching in PMN databases
p 1. Construct query

p 2. Select output fields

p 3. Choose file format and retrieve



p A list of 30-carbon compounds that appear as products in reactions



Enhanced comparative analysis opportunities



Enhanced comparative analysis opportunities



Enhanced comparative analysis opportunities



Enhanced comparative analysis opportunities



Interpreting Omics results on the Metabolic Map







Data analysis with the Metabolic Map / Omics Viewer
p Display experimental data a on metabolic map

n Data types:
p Genes - transcriptomics
p Enzymes – proteomics
p Reactions - fluxomics
p Compounds – metabolomics

n Data inputs:
p Single or multiple values for each object
p Absolute or relative values



Displaying the data

Booth 215:

Sun: 12:30 - 1:30

Mon: 10:00 - 1:00



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



Pathway Tools – desktop version

p Desktop version offers additional features

n Create new pathways

n Modify existing pathways

n Generate and work with groups of items

n See Omics Viewer results on pathway pages



On the horizon . . .
p Develop a better enzyme annotation pipeline

p Predict plant metabolic pathways for additional species with predicted proteomes
n Almost ready . . . :

p Solicit help from experts for pathway validation

n Remove mis-predictions
n Add missed pathways

p Increase coverage of experimentally verified enzymes involved in secondary 
metabolism from diverse species

p moss  
p papaya 
p Chlamydomonas
p Selaginella



Questions, contributions, volunteering to validate?
p To submit data, report an error, or ask a question . . .

n Send an e-mail: curator@plantcyc.org

n Use our feedback form:

n Stop by the Plant Genome Resources Outreach Booth (215)

n Visit the PMN poster – P19014

n Schedule an individual meeting with me

CHOCOLATE!

mailto:curator@plantcyc.org


Community gratitude
p We thank you publicly!



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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p Please use our data

p Please use our tools

p

curator@plantcyc.org

www.plantcyc.org

Booth 215: 
Plant Resources Outreach

Sunday, 12:30 – 1:30
Monday, 10:00 – 1:00

Poster P19014 : 
Sunday: 6:30 – 7:30 PM

Sue Rhee
(PI)

Peifen Zhang
(Director)

We're here to help . . . 
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