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BIOLOGICAL  INFORMATION  FLOW

Evolution modifies expressed traits by 
changing the 

(a) structure of protein or 
(b) how a gene is regulated



Computational methods, supplemented with experiments, can 
serve to explore databases to trace the 

(1)evolutionary history of protein, and

(2) its expression in time and space during evolution

VERTEBRATES EVOLVED A NOVEL GENE SET

EVOLUTION of NEW VERTEBRATE GENES:
A study of the genetic repressor ashwinas an evolutionary 

model

All vertebrates contain the same number of genes: 20,000-25,000



ASHWIN  APPEARS TO BE A òNEWó GENE IN THE 
EVOLUTIONARY HISTORY OF ANIMALS, 

CONFINED  TO VERTEBRATES

1. ashwin negatively regulates the expression of genes 

involved in patterning the anterior region of  the frog 

embryos

2. ashwin expression ensures cell survival in the anterior 

region of frog embryos

3. Altered ashwin expression in humans is observed human 

prostate and colon cancers. 



Can we trace the evolutionary origin of  ashwin ?

Proposed phylogeny of the chordates Holland, P. (2006) 
Heredity 96, 424-425 

Urochordate

Cephalochordate

PARTIAL ANIMAL FAMILY TREE
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Tetrapods

Fish

ashwin : a ònewó evolutionary gene of vertebrates

Comparisons where ashwin can be identified in genomes are done 

by comparing amino acid sequences


