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Last week:

Ç Hominin taxonomy

How do we classify human fossils?

Ç Modern human fossils

When and where do we find 

anatomically modern fossils?

Ç Populations and demes

Are population models better than 

species models?
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For today:

Ç Genomics of modern human origins

What does (ancient) DNA tell us 

about the origins and evolution of 

modern humans?

Ç Models of anthropogeny

What model of modern human 

origins is best supported with the 

current fossil and genomic 

evidence?

Ç Modern human dispersals

When, how, and why did 

anatomically modern humans 

disperse out of Africa?
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Species concepts and speciation

Ç Biological species

Reproductively isolated populations. 

Interbreeding is possible by species 

recognition and compatible 

fertilization system.

Ç Morphological species

Phenetic clustering of organisms 

based on anatomical traits

Ç Genetic species

Genetic clustering of organisms 

based on genetic frequencies

Ç Phylogenetic species

Ç Evolutionary species

Ancestral-descendant sequence of 

populations terminating by extinction 
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What does (ancient) DNA tell us about the 

origins and evolution of modern humans?

Modern human genomics
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White et al. 2003; Beyin 2013
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Nature Education 2010; White et al. 2003; Beyin 2013

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
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Basics of inheritance

Ç Sexual reproduction

common across the animal kingdom 

and usually implies pronounced 

sexual dimorphism

Nature Education 2010

https://www.nature.com/scitable/search-scitable?criteria=sperm#specificContentView
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Basics of inheritance

Ç Sexual reproduction

common across the animal kingdom 

and usually implies pronounced 

sexual dimorphism
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Nature Education 2010

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
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Basics of inheritance

Ç Sexual reproduction

common across the animal kingdom 

and usually implies pronounced 

sexual dimorphism

Ç Cellular structure

ÅMitochondria

ÅNucleus

Ç Chromosomes

Nature Education 2010; 23andMe

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
https://blog.23andme.com/23andme-and-you/23andme-how-to/meet-your-chromosome-painting/
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Basics of inheritance

Ç Sexual reproduction

common across the animal kingdom 

and usually implies pronounced 

sexual dimorphism

Ç Cellular structure

ÅMitochondria

ÅNucleus

Ç Chromosomes

ÅDNA strand

ÅGenes

ÅNucleotides

US Department of Energy

https://public.ornl.gov/site/gallery/detail.cfm?id=399&topic=&citation=&general=DNA&restsection=all
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Basics of inheritance

Ç Sexual reproduction

common across the animal kingdom 

and usually implies pronounced 

sexual dimorphism

Ç Cellular structure

ÅMitochondria

ÅNucleus

Ç Chromosomes

ÅDNA strand

ÅGenes

ÅNucleotides

Ç Recombination

at the cellular level, genetic diversity 

is produced by the process of 

recombination

Nature Education 2010; 23andMe

https://www.nature.com/scitable/topicpage/dna-is-constantly-changing-through-the-process-6524876
https://blog.23andme.com/23andme-and-you/23andme-how-to/meet-your-chromosome-painting/
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Basics of inheritance

Ç Geneaology

In theory, you can trace ancestry 

based on genetic inheritance, but 

recombination makes this difficult

Novembre & Ramachandran 2011
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Basics of inheritance

Two regions that do not recombine are:

Ç mitochondria

inherited maternally

Ç Y-chromosome

inherited paternally

*some regions do recombine, but not to the same 

degree as other chromosomes

Nature Education 2010; 23andMe

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
https://blog.23andme.com/23andme-and-you/23andme-how-to/meet-your-chromosome-painting/
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Phylogeography

Phylogeography: a method to analyze 

the geographical distribution of different 

clades within a phylogeny

Å Optimal for uni-parental loci 

(mitochondrial DNA and Y-

Chromosome DNA)

Cavalli-Sforza & Feldman 2003

mtDNA
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Phylogeography: a method to analyze 

the geographical distribution of different 

clades within a phylogeny

Å Optimal for uni-parental loci 

(mitochondrial DNA and Y-

Chromosome DNA)

Cavalli-Sforza & Feldman 2003

Y-chromosome DNA
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Phylogeography

Phylogeography: a method to analyze 

the geographical distribution of different 

clades within a phylogeny

Å Optimal for uni-parental loci 

(mitochondrial DNA and Y-

Chromosome DNA)

Å When assuming a certain mutation 

rate, it is possible to date the 

divergence of different clades within a 

phylogeny

Å Geographical distribution and dating 

theoretically together allow inferenes 

on key events in human evolution

Cavalli-Sforza & Feldman 2003
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Å When assuming a certain mutation 

rate, it is possible to date the 

divergence of different clades within a 

phylogeny

Å Geographical distribution and dating 

theoretically together allow inferenes 

on key events in human evolution

Å fossils and ancient DNA allow higher 

resolution across time and space

Fu et al 2013

mtDNA
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Phylogeography

Phylogeography: a method to analyze 

the geographical distribution of different 

clades within a phylogeny

Å Optimal for uni-parental loci 

(mitochondrial DNA and Y-

Chromosome DNA)

Å When assuming a certain mutation 

rate, it is possible to date the 

divergence of different clades within a 

phylogeny

Å Geographical distribution and dating 

theoretically together allow inferenes 

on key events in human evolution

Å fossils and ancient DNA allow higher 

resolution across time and space

Reyes-Centeno 2016

Fossils
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Limitations of uni-parental loci

Å A tiny part of our total inheritance!

Å The autosome (non-sex 

chromosomes) are excluded

Å Y-chromosome changes depedant to 

some extent on fatherós age during 

conception (mutations are higher with 

older age, which could inflate dates of 

divergence)

Nature Education 2010; 23andMe

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
https://blog.23andme.com/23andme-and-you/23andme-how-to/meet-your-chromosome-painting/
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Genome-wide approaches

Ç Microsatellites

Non-functional regions of the 

genome, consisting of repeating 2-6 

basepairs; also refered to as short-

tandem repeats (STRs)

Ç Single-nucleotide polymorphisms 

(SNPs)

Base substitutions, deletions, or 

insertions at functional and non-

functional regions

Ç Genomes

The entire genetic information of an 

organismós nucleus (both autosomal 

and sex chromosomes; both 

functional and non-functional)

Nature Education 2010; 23andMeNature Education 2010; 23andMe

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
https://blog.23andme.com/23andme-and-you/23andme-how-to/meet-your-chromosome-painting/
https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
https://blog.23andme.com/23andme-and-you/23andme-how-to/meet-your-chromosome-painting/
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Nature Education 2010; White et al. 2003; Beyin 2013

https://www.nature.com/scitable/ebooks/cell-biology-for-seminars-14760004/118242296#bookContentViewAreaDivID
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Genome-wide approaches

Ç Microsatellites

Non-functional regions of the 

genome, consisting of repeating 2-6 

basepairs; also refered to as short-

tandem repeats (STRs)

Ç Single-nucleotide polymorphisms 

(SNPs)

Base substitutions, deletions, or 

insertions at functional and non-

functional regions

Ç Genomes

The entire genetic information of an 

organismós nucleus (both autosomal 

and sex chromosomes; both 

functional and non-functional)

Pemberton et al 2013

STR DNA
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