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Types of Biological Classification

• Information pathways
– DNA, RNA and protein related

• Metabolism
• Processes

– Signal transduction, cell division
• Transport of large and small molecules

– Ion channels, protein and peptide transport
• Structure

– Cell walls and membranes



Function Wheels



Clusters of Orthologous Genes
• Whole genome BLAST comparisons of all 

genomes
• “Reciprocal” best-hits form clusters of genes that 

are assumed to be orthologous (same function)
• Automated approach, no extensive manual 

curation



COG 
http://www.ncbi.nlm.nih.gov/COG/new/
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Abyssi 

(1.7 Mb)

COG scheme applied to genome
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KEGG

Best Pathway Database: 
http://www.genome.jp/kegg/

http://www.genome.jp/kegg/


KEGG



Where do we get function 
assignments?

• Experimental methods
– Microarray analyses
– Other large-scale functional screens (i.e. global 

disruptions, molecular interactions)
– Biochemical & enzymatic analyses
– Traditional genetics

• Computational methods 
– Sequence / motif / domain comparisons
– Phylogenetic tree methods
– Rosetta Stone methods 



Pellegrini M et al.,“Assigning protein 
functions by comparative genome 
analysis: protein phylogenetic profiles.” 
PNAS (1999) 96(8):4285-8

Phylogeny Tree -> Multiple Alignment -> Profile

Phylogenetic 
profiles

Cluster by 
presence in 
genomes



Rosetta Stone method



More methods…

Marcotte EM, et al., Nature (1999) 402:83-86
Enright AJ, et al., Nature (1999) 404:86-90



The Gene Ontologies (GO)
Molecular Function Ontology 
• the tasks performed by individual gene products; examples 

are carbohydrate binding and ATPase activity
Biological Process Ontology 
• broad biological goals, such as mitosis or purine 

metabolism, that are accomplished by ordered assemblies 
of molecular functions 

Cellular Component Ontology 
• subcellular structures, locations, and macromolecular 

complexes; examples include nucleus, telomere, and origin 
recognition complex



Gene Ontology - Process



Gene Ontology – Linking Homologs 
Between Species

• Major Founding Members of Consortium
– Drosophila (fruit fly) - FlyBase
– Saccharomyces Genome Database (SGD)
– Mouse Genome Database (MGD)

http://www.geneontology.org/

http://www.geneontology.org/


GO mappings
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