
Tutorial No. 7
Gene duplications



Gene not present in the organism

Gene present in the organism

Gene present in more than one copy in the organism

Glutamate-1-semialdehyde aminotransferase (COG0001)

Data taken from the COGs database: www.ncbi.nlm.nih.gov/COG

44 microbial organisms

Clusters of orthologous groups of genes = gene families



Clusters of Orthologous Groups of proteins

(COGs) were delineated by comparing protein
sequences encoded in complete genomes,
representing major phylogenetic lineages.
Each COG consists of individual proteins or
groups of paralogs from at least 3 lineages and
thus corresponds to an ancient conserved
domain.

COG database

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

http://www.ncbi.nlm.nih.gov/COG/
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Problem Set 7

• Problem 1: Show the distribution of gene family sizes for your genome.

• Problem 2: Identify the biggest (or one of the biggest) paralog family 
(COG) in your genome. What is its size distribution across the other 
genomes?

• Problem 3: How many of your genome’s genes are paralogs (have 
duplicates in the genome assigned to the same gene family)?

• Problem 4: What fraction of your genome’s genes belong to families with 
representatives across all other genomes?

• Problem 5: In comparison with the genome next to yours in the matrix 
(your column + 1), which families are significantly larger (more than 3 
more members) and which are significantly smaller (more than three less, 
yet still present)?


