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Inferring migration from genetic data
Insights from ancient genomes
The population history of Europe

Genetic ancestry, material culture and language
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Inferring migration from genetic data



Phylogenetic relationships
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Inferring demographic histories from genetic data
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Inferring migration from genetic data

The Hisrory and Geogpaphy of /&g [y

Human Genes
7

L Luca Cavali-Siorza

Paolo Menozzi T T T T T 1
Alborto Plazza 0 10 20 30 40 50
Cavalli-Sforza et al. 1996, The History and Geography of Human Genes UNIVERSITYOF COPENHAGEN @




Inferring migration from genetic data
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The sequencing revolution

* high sequencing output (millions

of nucleotides per second)

 roughly 1 (modern) human

genome (3 billion base pairs) an
hour
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Admixture in African Americans
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A Genetic Atlas of Human Admixture History

A summary of a selection of human migration eventls inferred only from genetic data using the new GLOBETROTTER method
reported In: G. Heflenthal, G.B.J. Busby, G. Band, J.F. Witson, C. Capell, D. Falush & S. Myers Science (14th Feb 2014)

Proportion of DNA in a population from an incoming admixture event
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Timeline of events inferred by GLOBETROTTER
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How we inherit our DNA
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" admixture event

We can estimate when two groups intermixed by
looking at the size of the blue and red segments.
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Dating admixture events

e, 1640-1720 AD
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Insights from ancient genomes



The ancient DNA revolution
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The world of ancient genomes
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Authenticating ancient DNA data

Mismatch frequency (%)

0 1 T T

T T T

10 14 12

0 2 4 6 8 12 14 0 8 6 4 2 0
Position along DNA fragment Position along DNA fragment
5’ / - > 3'
' Kostenki mtDNA fragments
-1 outside A — -1 outside
fragment C- , fragment
0.35 Qim—]
'I‘ _

Base frequency of reference

=5 0 5
Position along DNA fragment

Stoneking and Krause 2011, Nature Reviews Genetics

10 5 0
Position along DNA fragment

10

UNIVERSITYOF COPENHAGEN @




Archaic hominins
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Modern humans Neanderthals
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Prifer et al. 2014, Nature
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Inferring migration from ancient genomes

Genome-wide Y-chromosome
ancestry components haplogroup
m Britain M Continental «12a « R1b
Neolithic Beaker complex

Neolithic Copper Age and Early Bronze Age

4000 BCE 3000 BCE 2000 BCE 1500 BCE

Olalde et al. 2018, Nature
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Inferring demographic histories
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First ancient Caribbean genome
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First ancient Caribbean genome

Northeast Siberia

) 300
ok ) | | Pacific Northwest
o, T~ | | Mesoamerica/Arizona
® : ;
Chipewyan ; . " Colombia/Venezuela
I IS R s l Amazon
Oitowa Andes/Gran Chaco
/
Pima 200
Yaaul Tepenyano
Purepo;::.co Mixe ¥ Maleku Kogi
o ® @ Cabecar Arhuaco
§ Zapotec K“*‘""“'Hm‘\e’m.-w-yw 150
Chorotega ;& ang‘mGuanbo padiir

Guaymi W"ﬂ"" ®piapoco
4 neu-.u Arara
Jamamadi ..P&Uta

Total length (Mb) of ROH per individual

na
Kariti
Quoci\ua\ml o 100
Aymara
f(Yoruba; Taino, X) @ Guarani
029 w:m @® Kaingang
I 028 Diaguita 202 50
027
Hulliche
026 Chiote & Clovis == w w
50 1 I 05 Qhono ) 8 Talno —
024 Mh m.
-125 -100 75 -50 25 0.5-1 1-2 2-4 48 8-16 >16

Longitude ROH length category (Mb) ‘




The Caribbean before 1492

Communities
nconta
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Adaptation & positive selection
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Spread and evolution of pathogens

BRONZE. AGUE VICTIMS e
Geneticists have found DNA from the bacterium that causes plague i
ancient remains across Eurasia.

.....

Rasmussen et al. 2015, Cell
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The population history of Europe



Novembre et al. (2008): "close correspondence between genetic
and geographic distances"
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« "Otzi" the lceman
* lived ca. 3400-3100 BCE

» genetically closest to
contemporary Sardinians
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Dimension 2
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Furopean population history
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Inferring migration from ancient genomes
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The Kurgan hypothesis

“The massive Kurgan Wave [...] from the lower Volga
region after 3000 B.C. into east-central Europe,
caused major ethnic shifts.”

Marija Gimbutas, 1991

Marija Gimbutas 1921-1994



Genetic ancestry, ethnicity, material culture
and language



Genetic ancestry, material culture and language

genetic ancestry
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The Bell Beaker Phenomenon

Distribution of Bell Beaker
culture in Europe

Bell Beaker burial
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Genetic ancestry, material culture and language

language
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Conclusions

- Ancient DNA can be used to identify past migrations

- Insights into demography, social organization, and
human-environment interactions (pathogens)

+ We can tie those movements to particular
archaeological cultures (but not language)
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