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Metabolic Pathways

Overview
A pathway is a linked set of biochemical reactions, linked in the 
sense that the product of one reaction is a reactant of, or an 
enzyme that catalyzes a subsequent reaction. 

Few pathway tools:
� SRI’s Pathway Tools (used primarily at JCVI)
� KEGG (KEGG display tool used at JCVI)
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Pathways database

A pathway database (DB) is a bioinformatics database that 
describes biochemical pathways and their component reactions, 
enzymes, and substrates. Most pathway DBs that are currently 
available describe metabolic pathways, but pathway DBs containing 
signaling and genetic-regulatory pathways are now beginning to 
appear. 

Sample Pathways Database : ecoCYC (e.coli), metaCYC 
(multiorganism),  yourgenomeCYC (your genome)

A Pathway Genome DB (PGDB) integrates pathway information with 
information about the complete genome of an organism.
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Pathway Tools

The metabolic pathways pipeline at JCVI is 
comprised of the generation of a PGDB (for each 
genome) and is based of a customized version of 
Pathway Tools, developed by Peter Karp’s group 
at SRI International.     

http://bioinformatics.ai.sri.com/ptools/

This is very much a manual process.
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Pathway Tools
� Take protein PSI-BLAST hits against PRIAM profiles. 

�PRIAM profiles are built using protein sequences from the ENZYME
database. 

� The EC assignments are then done by a modified algorithm 
used in metaSHARK. 

�It looks for the best profile matches and does some heuristics to ensure 
high quality matching. 

� Based on those EC numbers, pathways, reactions and 
compounds are assigned to each gene.

PRIAMPSI-BLAST
metaSHARK
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Pathway Tools Capabilities

� PathoLogic
� Creates a new PGDB (Pathway Genome DataBase) 

containing the predicted metabolic pathways of an organism, 
given a tab delimited file with identifiers and its EC numbers 
as input. 

� Pathway/Genome Navigator
� Supports query, visualization, and analysis of PGDBs. The 

Navigator powers the BioCyc web site at BioCyc.org. 

� Pathway/Genome Editors
� Provide interactive editing capabilities for PGDBs. 
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Example 
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Comparative analysis 
The comparative 
analysis feature lets 
the user compare 
pathways, reactions, 
compounds, orthologs 
or transporters and 
generate summary 
tables that compute 
statistics across one or 
more selected 
organism databases.

For example, one can 
view statistics on the 
transported substrates 
of one organism, or 
compare the 
transported substrates 
of several organisms. 
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Omics Viewer
Schematic representation of all pathways in the genome
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Searches at KEGG
(Kyoto Encyclopedia of Genes and Genomes)

Direct searches can be performed at KEGG

http://www.genome.jp/kegg/
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KEGG pathway display at JCVI’s pathema page
Highlights pathway steps based on the presence /absence of supporting EC evidence
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Links

SRI’s pathway tools
http://bioinformatics.ai.sri.com/ptools/

KEGG 
http://www.genome.jp/kegg/pathway.html


