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Análise intraespecífica de sequências 

Sumário: 
Análise de sequências ao nível intraespecífico, genealogias e 
coalescência. Redes intraespecíficas. A análise da história 
demográfica com base em sequências intraespecíficas. 
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Didelot et. al 2021 MBE
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Phylogeography

Principles and processes governing the geographic distribution
of genealogical lineages, especially those within and among 
closely related species   



Octávio S. Paulo – FEM 4

Genes e Geografia



Octávio S. Paulo – FEM 5

Genes e Geografia



Octávio S. Paulo – FEM 6

Trees and lineages
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Lineages 



Octávio S. Paulo – FEM 8

Genes Nucleares
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Distribuição de Poisson

Média = variancia=  1

Probabilidade e Número 
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0.004 - 5

Número de 
Descendentes
 por progenitor

Probabilidade acumulada extinção 
da linhagem ao fim de 100 gerações = 0.981
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Frequency distribution of the probabilities of survival of 

founding lineages through G generations
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Probabilities of survival of two or more founding lineages
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Lineage sorting
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DNA Mitocondrial – Genes Nucleares
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Lineage sorting
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Lineage sorting
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DNA Mitocondrial – Genes Nucleares
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Lineage sorting
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Arvores de genes e de espécies podem contar histórias 
diferentes
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Genes trees
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Lineage sorting
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Genomic compartments 
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Ne nuclear e Ne mitochondrial

- Ne mitocondrial é um quarto do 
Ne nuclear.

- A fixação demora N gerações em 
vez de 4N gerações

- haploide e herdado 
maternalmente
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Lineage sorting - DNA Mitochondrial vs nuclear
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Bottleneck – Nuclear vs mtDNA
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Fst nuclear vs mtDNA
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Diferentes estadios consuante os marcadores
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mtDNA and nuclear
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Relative efficacy of molecular markers
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Relative efficacy of molecular markers
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mtDNA and nuclear 
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mtDNA and nuclear and time

Generations
Time

pop1 pop2 pop1 pop2

pop1 pop2

Pop ancestral

mtDNA nuclear Populations

N

4N

pop1pop1 pop2pop2

pop1 pop2pop1 pop2

pop1pop1 pop2pop2

pop1 pop2

pop1 pop2



Octávio S. Paulo – FEM 32

Genealogical pattern
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Genealogical pattern

Sousa et al. 2013 NRG



mtDNA vs nuclear
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Després 2019 MolEco
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Relative efficacy of molecular markers
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Relative efficacy of molecular markers
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Relative efficacy of molecular markers

vicariace
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Phylogroups
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Vicariance vs dispersal
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Genes e Geografia
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Genes e Geografia

Sousa et al. 2013 NRG
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Neanderthal
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DNA Mitocondrial – Genes Nucleares
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Gender dispersal and gene flow
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Markers
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DNA Mitocondrial Problemas?

1- numts 

2- Clonal – ausencia de recombinação

3- neutral

4- clock
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Três tipos de abordagem

1- Phylogenetics / cladistic

2- Summary statistics and Co

3- Coalescence
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Amostragem/Pergunta
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Último máximo glaciar
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Biogeografia
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Iberian Peninsula: superimposition of ice age vegetation

 pattern to mountain and river systems
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Biogeografia
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Distribution of Lacerta schreiberi (pink area)
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Former hypothesis  about the origin and postglacial 

expansions routes for Lacerta schreiberi 
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Phylogenetic tree of 663bp of cytochrome b of L. 

schreiberi samples and spatial pattern. 
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Origin of the two main clades of Lacerta schreiberi

2.75  -  2.34  - 1.64 MYA
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Origin of the two inland  subclades of Lacerta schreiberi

0.97  -   0.82   -  0.57 MYA
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Pleistocene climatic conditions(data from Holland)



Octavio Paulo - Curso de 

Filogeografia 

61

Hypothetical distribution of Lacerta schreiberi  
during the glacial and interglacial phases 

Interglacial Glacial
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Origin of the two coastal subclades of Lacerta schreiberi

0.62  -  0.53  -  0.37 MYA
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Pleistocene climatic conditions(data from Holland)
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Split of the North inland subclade of L. schreiberi

0.39  -  0.28  -  0.19 MYA
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Expansion of the coastal subclades of Lacerta schreiberi

<0.2 MYA
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Minimum spanning network of the 24 haplotypes found in the 

populations of L. schreiberi 
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Biogeografia
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Iberia

Octávio S. Paulo – FEM
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Iberia

Octávio S. Paulo – FEM
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Coalesce, mutate or recombine
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