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Polyploidy and WGD
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Phylogeny of a gene family
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WGDs in evolutionary context



Reducing the risk of extinction

· Gnatosthome origins , 
extinction risk and 
increase on diversity



Reducing the risk of extinction

· Several independent 
duplications around the 
K-T boundary

(~65Myears)



increased species diversity

· Correlational no causation.

· Reciprocal gene loss. Has been observed in studies in 
Zebrafish and Fugu rubripes.

· Yeast species.

· Neutral and selective mechanisms may operate



Reciprocal Gene Loss



Subfunctionlaization



Speciation events
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Evolutionary innovations

Evolutionary innovations In the longer run, polyploidy 
may pave the way for evolutionary innovations or 
elaborations of existing morphological structures that 
allow exploration of fundamentally different regions of 
phenotype space.



Increased vigour

· Heterotic effects and rapid genomic and epigenetic 
changes underlie the ability of polyploids to quickly 
adapt to more extreme environment



Increased vigour

· polyploid plants are more tolerant to a wider range of 
environmental conditions compared with their diploid 
relatives

· Many polyploids are invasive and can exploit habitats 
that their diploid progenitors cannot

· Polyploid insects also have a wider geographical 
distribution than their diploid progenitors, often 
colonizing northern and mountain regions. 

· Xenopus laevis (tetraploid) a highly invasive species, It 
is also extremely tolerant to salt, drought, cold and 
starvation, and is more disease resistant than its diploid 
relative Silurana tropicalis



Increased vigour



Evolutionary innovations

Transcriptional and developmental regulators and 
signal transducers have been preferentially retained in 
duplicate after all genome duplications in Arabidopsis 
thaliana, after the 1r and 2r WGDs in vertebrates, after 3r 
in fish, and after the WGD in yeast

· more than 90% of the increase inn regulatory genes in 
the Arabidopsis lineage in the last ∼150 million years is 
caused by genome duplications



Evolutionary innovations
. In vertebrates, 1r and 2r are thought to be responsible for the 
expansion of the number of homeobox (Hox) clusters and other 
Hox genes, transforming growth factor-β pathway genes, insulin 
receptors, nuclear receptors and genes that specify the neural 
crest.



Changing environments


