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M etabolic Encyclopedia

l Nonredundant metabolic pathway database
l Describe a representative sample of every experimentally 

determined metabolic pathway

l Literature-based DB with extensive references and 
commentary

l Pathways, reactions, enzymes, substrates
l 460 pathways, 1267 enzymes, 4294 reactions from 160 

organisms
l Nucleic Acids Research 30:59-61 2002.

l Jointly developed by SRI and Carnegie Institution
l New focus on plant pathways
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BioinformaticsMetaCyc Frequent Organisms

7M. pneumoniae

7P. putida

8S. cerevisiae

12M. capricolum

15Hp. influenzae

17Pseudomonas

18Soybean

18B. subtilis

20Sf. sulfataricus

31Ho. sapiens

35Sm. typhimurium

173E. coli



SRI International
BioinformaticsMetaCyc Enzyme Data

lReaction(s) catalyzed
lAlternative substrates
lCofactors / prosthetic groups
lActivators and inhibitors
lSubunit structure
lMolecular weight, pI
lComment, literature citations
lSpecies
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lModel Organism Database (MOD) –
DB describing genome and other 
information about an organism

lPathway/Genome Database 
(PGDB) – MOD that combines 
information about

l Pathways, reactions, substrates
l Enzymes, transporters
l Genes, replicons
l Transcription factors, promoters, 

operons, DNA binding sites

lBioCyc – Collection of 15 PGDBs 
at  BioCyc.org

l EcoCyc, AgroCyc, YeastCyc
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BioinformaticsPathway Tools Software

l PathoLogic
l Prediction of metabolic network from genome
l Computational creation of new Pathway/Genome Databases

l Pathway/Genome Editors
l Distributed curation of PGDBs
l Distributed object database system, interactive editing tools

l Pathway/Genome Navigator
l WWW publishing of PGDBs
l Querying, visualization of pathways, chromosomes, operons
l Analysis operations

u Pathway visualization of gene-expression data
u Global comparisons of metabolic networks

l Bioinformatics 18:S225 2002
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BioinformaticsPathway Tools Algorithms

lVisualization and editing tools for 
following datatypes

lFull Metabolic Map
l Paint gene expression data on metabolic 

network; compare metabolic networks
lPathways

l Pathway prediction
lReactions

l Balance checker
lCompounds

l Chemical substructure comparison
lEnzymes, Transporters, Transcription 
Factors
lGenes
lChromosomes
lOperons

l Operon prediction; visualize genetic network
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BioinformaticsBioCyc Collection of

Pathway/Genome DBs

lLiterature-based Datasets:

lMetaCyc

lEscherichia coli (EcoCyc)

Computationally Derived Datasets:

lAgrobacterium tumefaciens
lCaulobacter crescentus
lChlamydia trachomatis
lBacillus subtilis
lHelicobacter pylori
lHaemophilus influenzae
lMycobacterium tuberculosis RvH37

lMycobacterium tuberculosis CDC1551

lMycoplasma pneumonia
lPseudomonas aeruginosa
lSaccharomyces cerevisiae
lTreponema pallidum
lVibrio cholerae

lYellow = Open Database
http://BioCyc.org/
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C. crescentus Cell Cycle Gene Expression
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External Users

lPlasmodium falciparum, Stanford University
l plasmocyc.stanford.edu

lArabidopsis thaliana and Synechosistis, 
Carnegie Institution of Washington

l Arabidopsis.org:1555

lOther PGDBs in progress by 10 other users
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BioinformaticsFamily of Pathway/Genome

Databases

MetaCyc
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