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 Genomes are a massive source of information 
 But not all information in genomes is useful 

for phylogenetics 
 The most important concept is 

homology/orthology 



 The field of systematics is still trying to figure 
out how best to utilize genomic level data 

 What parts of the genome should be used? 
 How can we get at those parts in the most 

efficient way? 
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 Whole genome analyses will allow us to 
understand: 
 Intron-exon boundary dynamics 
 Gene duplication-deletion dynamics 
 Gene transfer dynamics 

 For deeper level phylogeny, it appears that 
single-copy protein-coding genes are the 
most useful 
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 Genome-genome blasts 
 Transcriptome-transcriptome blasts 
 Pulling out a known set of genes using e.g. 

tblastn 



8251 genes 
2516 introns 
3769 ultraconserved elements 
 
41.8 million bp… 

Jarvis et al 2014: Science 346 
DOI: 10.1126/science.1253451 



2696 
genes! 

Kawahara & Breinholt 2014: PRS   
doi: 10.1098/rspb.2014.0970 



 Using DNA sequence data to estimate when 
divergences of lineages have happened 
 

Peña & Wahlberg 2008: Biol Lett 
doi:10.1098/rsbl.2008.0062 



 Evolutionary dynamics of nucleotides fairly well 
known now 

 Relaxed clock: rate allowed to vary among branches 
 Calibrating the clocks (fossils) gives us absolute 

times of divergence 



 Why do we need to calibrate? 
 Phylogenetic methods usually estimate trees 

with branch lengths measured in 
substitutions per site 
 Substitutions per site = rate x time 



 Information about rate 
 Substitution rate obtained from an independent 

study 
 Information about time: 

Fossil record Biogeography Sampling times Ecology 



 Current diversity is unevenly distributed 
among clades 

 Why are some clades more species-rich than 
others? 

 Just chance or some key feature that allowed 
a lineage to speciate more rapidly? 

 Timed trees can tell us something about 
dynamics 



Morlon 2014: Ecol Lett 
doi: 10.1111/ele.12251 



Kozak et al 2015: Syst Biol 
DOI:10.1093/sysbio/syv007 



Aduse-Poku et al, in prep 



Wahlberg, Wheat & Peña 2013: Plos ONE 
doi:10.1371/journal.pone.0080875 



 Project on Lepidoptera phylogenomics 
utilising museum specimens 

 Project on Lepidoptera diversification 
dynamics  

 These two projects are intertwined and there 
are many connections to other projects in 
BIG4 
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