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Abstract

Background: The Master Catalog is a collection of evolutionary families, including multiple
sequence alignments, phylogenetic trees and reconstructed ancestral sequences, for all protein-
sequence modules encoded by genes in GenBank. It can therefore support large-scale genomic
surveys, of which we present here The Adaptive Evolution Database (TAED). In TAED, potential
examples of positive adaptation are identified by high values for the normalized ratio of
nonsynonymous to synonymous nucleotide substitution rates (KA/KS values) on branches of an
evolutionary tree between nodes representing reconstructed ancestral sequences. 

Results: Evolutionary trees and reconstructed ancestral sequences were extracted from the
Master Catalog for every subtree containing proteins from the Chordata only or the Embryophyta
only. Branches with high KA/KS values were identified. These represent candidate episodes in the
history of the protein family when the protein may have undergone positive selection, where the
mutant form conferred more fitness than the ancestral form. Such episodes are frequently
associated with change in function. An unexpectedly large number of families (between 10% and
20% of those families examined) were found to have at least one branch with high KA/KS values
above arbitrarily chosen cut-offs (1 and 0.6). Most of these survived a robustness test and were
collected into TAED.

Conclusions: TAED is a raw resource for bioinformaticists interested in data mining and for
experimental evolutionists seeking candidate examples of adaptive evolution for further experimental
study. It can be expanded to include other evolutionary information (for example changes in gene
regulation or splicing) placed in a phylogenetic perspective.
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Table 1

A sample listing from TAED indicating candidate adaptively
evolving genes detected that emanated from the Bovidae node 

Genes with KA/KS > 1.0 

1. T-cell receptor CD3 epsilon chain from Master Catalog family 9668

2. AF092740 cytotoxic T-lymphocyte-associated protein 4 precursor
from Master Catalog family 9698

3. CD5 from Master Catalog family 9700

4. AF110984 intercellular adhesion molecule-1 precursor from Master
Catalog family 9802

5. Interferon alpha/beta receptor-2 from Master Catalog family 9817

6. AF020508 pregnancy-associated glycoprotein 6 from Master Catalog
family 15612

7. MCH OVAR-DQ-ALPHA1 from Master Catalog family 15669

8. Major histocompatibility complex class II from Master Catalog family
21739

9. T-cell receptor gamma from Master Catalog family 21940

Additional genes with KA/KS > 0.6 

10. Interleukin 2 receptor from Master Catalog family 9745

11. Interleukin-3 from Master Catalog family 9775

12. AF019622 myostatin; growth/differentiation factor-8; GDF-8 from
Master Catalog family 20325

13. Fas gene product from Master Catalog family 21743

14. Calpastatin from Master Catalog family 21751

15. Prolactin receptor from Master Catalog family 21853

16. Pre-pro serum albumin from Master Catalog family 21864

17. Immunoglobulin gamma-1 chain from Master Catalog family 21881

18. AF110984 intercellular adhesion molecule-1 precursor from Master
Catalog family 21997

These examples potentially include orthologs between different species of
Bovidae, paralogs, alternatively spliced cDNAs with potentially different
functional effects and intraspecific modifications.
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