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The concept of 
species 

Dobzhansky 1958, Pereira & SInghal Mol. Ecol. 

2022 

o reproductive communities 

• colonization, survival 

o functional groups 

• ecosystems, coexistence 

 

o species = independent 

evolutionary lineages  

✕ evolutionary lineages are:  

• fractal 

• possibly ephemeral 



Dufresnes et al. PNAS 

2021 

o species = independent & 

persistent evolutionary 

lineages  

o evidence:  

• experimental – in present 

• statistical – from the past 

The concept of 
species 



African striped mice: Lemniscomys 

Hánová et al. Mol. Phyl. Evol. 2021 



Single-locus methods: genetic distances 

Matrix of genetic distances Barcode gap 

Lemniscomys: genetic distances
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rule of thumb 2% - 11% (Bradley & Baker 2001)  → ASAP (Puillandre et al. 2021)  



Single-locus methods: 
tree structure 

mPTP = multi-rate Poisson tree 
processes 
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branchcutting 
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mPTP 

MPTP1

MPTP2

MPTP3

MPTP4

MPTP5

MPTP6

MPTP7

MPTP8

MPTP9

RS1545_roseveari
MOZ293_rosalia
M6563_rosalia
TA317_rosalia
T Z29911_rosalia
T Z29652_rosalia
T Z30605_rosalia
T Z29947_rosalia
M4256_rosalia
T Z27508_rosalia
T Z27788_rosalia
T Z27515_rosalia

T50412_rosalia
M4259_rosalia
M5542_rosalia
M5546_rosalia
KE105_rosalia
M4126_rosalia
M4086_rosalia
AF141209_rosalia
RodT F141_rosalia
RodT F142_rosalia
M4284_zebra

MA485_barbarus
MA122_barbarus

T50347_zebra
27346_zebra
27355_zebra
T50333_zebra

C335_zebra
C130xGB_zebra

C241_zebra
BE0089_linulus
LAV2525_macculus
LAV2617_macculus
LAV0775_macculus
LAV0913_macculus

M5620_striatus
GBx859_striatus
GBx51_striatus
GBx557_striatus

LEST6_striatus
BN225_striatus
BE0230_striatus
BN170_striatus

LEST1_striatus
R28161_striatus
DJ340_striatus
DJ418_striatus
R28040_striatus
R28159_striatus
G10132_striatus
R17425_striatus
AF141210_striatus
GBx829_striatus
M3729_striatus
T8x446_striatus
T Z27607_striatus

KE102_striatus
K3x3302_striatus
KE156_striatus

tree = 

interspecific 

backbone 

+ 

intraspecific 

crowns 
 

exponential 

distributions of 

branch lengths 
Kapli et al. Bioinformatics 2017 



branchcuttin
g tree = 

interspecific 

backbone 

+ 

intraspecific 

crowns 
 

backbone = 

structurally 

important branches 
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Multi-locus methods 
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reciprocal monophyly? 

gene tree incongruence! 



Multi-species coalescent model 

Rannala et al. 

2020, Fig. 2 



Multi-species coalescent model 



Unended quest 

• fusions and fissions 

• post-divergence gene flow 
• migration 

• introgression 

• genealogical distinctiveness 
• rule of thumb < 0.2, > 0.7 

• genomic distribution of 
introgressed loci? 

• back to experiments? 

Flouri et al. Mol. Biol. Evol. 2020, 

Fig.2 



Software & literature 

• ASAP 
• https://bioinfo.mnhn.fr/abi/public/asap/ 

• mPTP 
• https://mptp.h-its.org/#/tree 
• https://github.com/Pas-Kapli/mptp 

• branchcutting 
• https://github.com/onmikula/branchcutting 

• BPP 
• https://github.com/bpp/bpp 
• https://github.com/abacus-gene/hhsd 

• Open Access Book: Phylogenetics in the Genomic Era 

 https://inria.hal.science/PGE/ 

https://github.com/abacus-gene/hhsd
https://github.com/abacus-gene/hhsd
https://github.com/abacus-gene/hhsd

