
Genome duplications (polyploidy) / ancient Genome duplications (polyploidy) / ancient 
genome duplications (genome duplications (paleopolyploidypaleopolyploidy))  

Mechanism? e.g. a diploid cell undergoes 
failed meiosis, producing diploid gametes, 
which self-fertilize to produce a tetraploid 
zygote.  

How to detect paleoploidy? 

http://upload.wikimedia.org/wikipedia/commons/0/04/Polyploidization.svg


Timing of duplication by trees Timing of duplication by trees 
((phylogeneticphylogenetic  timing)timing)  



Phylogenetic timing of duplicatesPhylogenetic timing of duplicates  
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Paramecium genome duplicationsParamecium genome duplications  



Comparison of two scaffolds originating from a Comparison of two scaffolds originating from a 
common ancestor at the recent WGD common ancestor at the recent WGD   



SaccharomycesSaccharomyces  cerevisiaecerevisiae  



Just before genome duplication 



Just after genome duplication 



More time after genome duplication 



Unaligned view (removing gaps just like in cerev has occurred)  







SaccharomycesSaccharomyces  cerevisiaecerevisiae  



Problem reciprocal gene loss (extreme case); how to solve? 



Problem reciprocal gene loss (extreme case); how to solve? 



Just before genome duplication 

Outgroup! 



Just after genome duplication 
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Outgroup 



More time after genome duplication 

Outgroup 



Problem (extreme case); how to solve? 
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Outgroup 

Wong et al. 2002 PNAS  



Using other genomesUsing other genomes  

Wong et al. 2002 PNAS  



CentromeresCentromeres  



Vertebrate genome duplicationVertebrate genome duplication  



Problem for detection: absence of long stretches of colinearity  
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Reconstructed map of genome duplications Reconstructed map of genome duplications 
allows unprecedented mapping of evolutionary allows unprecedented mapping of evolutionary 

history of genes in genomeshistory of genes in genomes  
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Post – WGD chrom“A” 

Post – WGD 
chrom“B” 
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Reconstructed map of genome duplications Reconstructed map of genome duplications 
allows unprecedented mapping of evolutionary allows unprecedented mapping of evolutionary 

history of genes in genomeshistory of genes in genomes  
  



Reconstructed map of genome duplications Reconstructed map of genome duplications 
allows unprecedented mapping of evolutionary allows unprecedented mapping of evolutionary 

history of genes in genomeshistory of genes in genomes  
  



Major fate is gene lossMajor fate is gene loss  



In paramecium 3 or 4 genome In paramecium 3 or 4 genome 
duplications!duplications!  



Massive gene lossMassive gene loss  



Correlation to (adaptive) radiation?Correlation to (adaptive) radiation?  



Correlation to (adaptive) radiation?Correlation to (adaptive) radiation?  



Explanations for adaptive radiation?Explanations for adaptive radiation?  
Incompatibility at essential lociIncompatibility at essential loci  

 



Explanations for Explanations for 
adaptive radiation?adaptive radiation?  

Regulatory innovationsRegulatory innovations  

Plants 

http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=An external file that holds a picture, illustration, etc.
Object name is zpq0120577540004.jpg [Object name is zpq0120577540004.jpg]&p=PMC3&id=556253_zpq0120577540004.jpg


“Use” of WGD for evolutionary “Use” of WGD for evolutionary 
genomicsgenomics  

• To have a set of duplicates that is of the same 
time 

• Study its impacts on the evolution of 
pathways and complexes 

 


