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Evidência total versus árvore de espécie.
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Salichos & Rokas 2013 Nature
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Salichos & Rokas 2013 Nature
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Madeira et al. 2017 NRG
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Phylogenomic Subsampling
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Edwards 2016 ZooScripta
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Huson and Bryant 2006 MBE
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For soft polytomies, an obviously interesting question is how many
DNA sequences would be needed to resolve rapid speciation
considering that DNA sequences have been, and will remain, major 
sources of biological data. The mosaic genome or different
evolutionary histories of genes under rapid speciation, in 
conjunction with other factors associated with species divergence
(for example, selection and high homoplasy of ancient speciation, 
brings about difficulties in resolving speciation events when using a 
small number of regions/genes or limited characters. This study
shows that as many as 120 genes with an average length of 874 
bp or 50 kb of randomly sampled nucleotides from 142 genes are 
needed to resolve clades I and IV simultaneously with over 95% 
confidence (Figure 4). Clearly, blocks of contiguous nucleotide sites 
were less powerful in phylogenetic resolution than samples 
consisting of sites drawn randomly from the genome because
nucleotides within genes do not evolve independently. This implies
that for the same amount of sequence data, a larger number of
unlinked shorter DNA fragments are preferred over a smaller
number of larger fragments for resolving short branches.
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Species trees
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Liu et al. 2009 MPE
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Phylogenomics
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Szllozi et al. 2015 SysBiol
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Heled et al. 2013 BMC EvolBio

The multispecies coalescent model is preferred to the 
‘super-matrix’ method for phylogenetic inference 
when population sizes are large relative to the ages of 
the species being considered, because considerable 
differences are expected between individual gene 
trees and the species tree they evolve within

The multispecies coalescent (MSC) model is a 
relatively new and arguably successful approach to 
phylogenomics in which individual gene trees are 
estimated simultaneously or separately with a species
tree as a means of estimating phylogenetic
relationships. 

Edwards et al. 2016 MPE
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Edwards et al. 2016 MPE
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Lineages
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The probability that two alleles
share an ancestor G generations
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The coalescent: 2 genes 
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Yang 2014
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Yang 2014



The coalescent n=20
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Yang 2014
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Yang 2014



Estimation of the parameter  =4N
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Yang 2014



42Octávio S. Paulo – FEM 42

Yang 2014
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43Octávio S. Paulo – FEM 43



Multispecies coalescent model – thre species 
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Applications o multispecies coalescent model
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Yang 2014
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multispecies network coalescent (MSNC)
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Wen et al. 2016 PlosGenetics

ILS
MSC

HGT
MSNC



A phylogenomic perspective on diversity, hybridization and evolutionary affinities in the stickleback genus 

Pungitius

Molecular Ecology, Volume: 28, Issue: 17, Pages: 4046-4064, First published: 07 August 2019, DOI: (10.1111/mec.15204) 

(a) Individual‐level ML phylogeny, and (b) time‐calibrated species‐level 
phylogeny. Three calibration points (A, B and C) defined in the text were 
used. Divergence times are given in million years ago (Mya). The 
maximum‐clade‐credibility summary tree of (b) is provided in Figure S4. The 
blue colour indicates the most common topology; the red colour indicates the 
second most common topology; the pale green colour indicates the third 
most common topology; and the dark green colour indicates all other trees. 

Guo et al. 2019 MolEco
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