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Take estimated gene trees and make quartets
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Find relationship supported by most quartets
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Build tree from that
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Tree Building
Supermatrix

Maximum Quartet Support

Supermatrix

Maximum Quartet Support

Assumptions

No conflict among genes
Same rate of molecular 
evolution among genes
Speciation is bifurcating

A lot more...

Assumptions

Most genes contain enough 
information resolve the 

species tree
Conflict from ILS only

Constant population size
A lot more...



Gene Tree Conflict!



One of the major powers of transcriptomes is 
identifying gene tree conflict
In this workshop we will consider 
conflict to be when a gene tree 
topology is different than a species 
tree

Conflict may seem like an 
inconvenience, but it is a biological 
reality providing us with insight into 
evolution

Pease et. al 2016



Biological reasons for conflict
➢ Horizontal gene transfer

https://en.wikipedia.org/wiki/Horizontal_gene_tr
ansfer#/media/File:Horizontal-gene-transfer.jpg



Biological reasons for conflict
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Biological reasons for conflict
➢ Horizontal gene transfer
➢ Introgression

http://news.bbc.co.uk/nol/shared/spl/hi/sci_nat/10/neander
thal/img/neanderthals_786.gif

http://news.vanderbilt.edu/2016/02/neanderthal-dna-has-subtle-but-s
ignificant-impact-on-human-traits/
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Biological reasons for conflict
➢ Horizontal gene transfer
➢ Introgression
➢ Incomplete Lineage 

Sorting (ILS)
➢ Convergence

Castoe 2009

https://en.wikipedia.org/wiki/Bat#/media/File:Big-
eared-townsend-fledermaus.jpg animal-dream.com

Prestin gene

http://animal-dream.com/dolphin.html
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Phylogenetic conflict is insightful to how evolution 
proceeds
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C as a hybrid of an extinct 
lineage and the ancestor 
of a current lineage



So how do we analyze conflict?
Species Tree Newick
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Real world examples of this



Real world examples of this

100% BS support
60% of gene trees conflict with topology

100% BS support
13% of gene trees conflict with topology

100% BS support
39% of gene trees conflict with 
topology



To the exercise!



Back to slides!



Why not the bootstrap?



Alternatives



What is quartet sampling (Freq)



What is quartet sampling (QC)



What is quartet sampling (QD)



What is quartet sampling (QI)



What is quartet sampling (QF)



What is quartet sampling (What this means)



Questions?



Increased sampling alters conflicting relationship
All nodes have 100% BS support in both cases



Analyzing this conflict



Biological reasons for conflict
➢ Horizontal gene transfer
➢ Introgression
➢ Incomplete Lineage 

Sorting (ILS)

Species Tree

A B CA B C A
B

C

Concordant Gene Conflicting Gene

Very Important to keep this in 
mind with Plastid DNA!


