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Ancestral history of modern humans

(Henn et al 2012, PNAS 109:17758)
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Background

Genetic Variation data

@ you inherit a sequence of ~3 billion A,G,C,Ts from each parent
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you and a stranger share DNA segments, inherited from the same
ancestors that lived (e.g.) 10 generations ago
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shared DNA segments are longer if inherited from a more recent
ancestor (e.g. same grandparents)
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Genetic “clusters”

Genetic “clusters” in the United Kingdom

@ 2,039 people collected
across rural areas of UK

@ for each person, all four
of their grandparents
were born within 80km of
one another

@ colors reflect genetically
similar people

(Leslie et al 2015, Nature 519:309-314)
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Fine-scale genetic structure within
Grassfields of Cameroon

Colour=Genetic
cluster
Shape= Ethnic
group
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(Bird et al 2023, Sci Adv 9:eabq2616)
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Detecting when groups intermixed
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Example: Latin Americans
— can date when the groups intermixed by sizes of blue and red
segments
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Detecting intermixing (“admixture”) among groups

Maya — DNA inherited from colonial-era Europeans

T g r
W date: 1670 (1642-1726) ¢
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(Hellenthal et al 2014, Science 343:747)
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Detecting intermixing (“admixture”) among groups

Inferred recent (<4,500 years ago) intermixing events
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Detecting intermixing (“admixture”) among groups
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A genetic atlas of human admixture history
‘Companion websibe for A Senatic 4045 af uman sam(ture histar:”, Hellkntnal at al

I, Schence (2014).
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Detecting intermixing (“admixture”) among groups

www.admixturemap.paintmychromosomes.com

A genetic atlas of human admixture history
athas of uman sdmixiuse histane®, Helkenthal at al, Science (1014).
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Detecting intermixing (“admixture”) among groups examples of recent (<4,500 years ago) intermixing

. Mongol Empire (1206-1368) of Genghis Khan
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2. Kalash of Pakistan

(Hellenthal et al 2014, Science 343:747)
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Detecting intermixing (“admixture”) among groups examples of recent (<4,500 years ago) intermixing

2. Kalash of Pakistan
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Detecting intermixing (“admixture”) among groups examples of recent (<4,500 years ago) intermixing

. Silk Road traders?
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(Hellenthal et al 2014, Science 343:747)
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Detecting intermixing (“admixture”) among groups examples of recent (<4,500 years ago) intermixing

4. intermixing in Europe

Finland
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(Wangkumhang et al 2022, Genome Res 32:1553-64)
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Detecting intermixing (“admixture”) among groups examples of recent (<4,500 years ago) intermixing

4. intermixing in Europe — Roman Empire?
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(Wangkumhang et al 2022, Genome Res 32:1553-64)
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Detecting intermixing (“admixture”) among groups examples of recent (<4,500 years ago) intermixing

5. Anglo-Saxon, Norse Viking migrations into UK

INISH, BRITEMS & ANOLO-SAXOMS VIKIMD MIORATION

d NORWEI A

(Leslie et al 2015, Nature 519:309-14)

@ 5-6th century Anglo-Saxon migrations into England (contributed
~10-40% of DNA)

@ 9-10th century Norse Viking migrations into Scotland
(contributed ~25% of DNA) .
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Detecting intermixing (“admixture”) among groups recent intermixing in African populations

Admixture in Cameroonian Kotoko/Kanuri

e SNnY
¢ %y B 78 :
&e (] Kanem L2 ‘

Empire
(700-
1380AD)
K ——
‘Because of its location, it served as
Kanur Em— a point of contact in trade between
North Africa, the Nile Valley, and
e | the sub-Sahara region’
Encyclopaedia Britannica
= (see also Shriner & Rotimi 2018, Am J Phy Anthropol 167:804)

(Bird et al 2023, Sci Adv 9:eabq2616)
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Detecting intermixing (“admixture”) among groups

recent intermixing in African populations

Kingdom of Aksum (~150BC-960)

(Bird et al 2023, Sci Adv 9:eabq2616)

. %] ~

( -

Sudan: intermixing between Near East and Sub-Saharan Africa
dated to ~700-1300

G.Hellenthal (UCL)

right: by Aldan-2, commons.wikimedia.org/w/index.php?curid=75096897)
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Detecting intermixing (“admixture”) among groups recent intermixing in African populations

Expansion of Bantu-speaking peoples

Busby et al 2016, eLife 5:e15266 / Patin et al 2017, Science 356:543 / Bird et al 2023, Sci Adv 9:eabq2616
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G.Hellenthal (UCL) Using DNA to infer history Adelphi Manchester 28/06/24



Detecting intermixing (“admixture”) among groups examples of older (>4,500 years ago) intermixing

Outline
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Detecting intermixing (“admixture”) among groups

examples of older (>4,500 years ago) intermixing
Intermixing >4,500 years ago

T

G.Hellenthal (UCL)

(Haak et al 2015, Nature 522:207-11)
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Detecting intermixing (“admixture”) among groups

Intermixing >40,000 years ago

examples of older (>4,500 years ago) intermixing
5 . -8

Denisova Cave

4 s ')

3 = Mo Denisovan

Neanderthal B85 admixture
admixture i

admixture

Nature Reviews | Genetics

(Stoneking & Krause 2011, Nat Rev Genet 12:603)
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(Green et al 2010, Science 328:710)

(Reich et al 2010, Nature 468:1053)
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Spreading adaptive genetic variants through intermixing
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Spreading adaptive genetic variants through intermixing

Spreading adaptive genetic variants through intermixing

o

1
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1
1
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i
g i
E 1
T |
2 |
i |
Northwest Cluster g i
n=236 © :
I
Fogo |
n=129 i
I
Santiago 0 50 100 150 200 20
n=172 genomic position (Mb)

(Hamid et al 2021, eLife 10:e63177)

@ The Republic of Cabo Verde settled in ~1460 by
and W.Africans

@ mixed people today carry more W.African ancestry at DARC
gene, to protect against malaria
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Spreading adaptive genetic variants through intermixing

Spreading adaptive genetic variants through intermixing

Ancestry
. Mative American
. Westem European

. Wast African

1 2 & 5 B 7 B 0 10 11 12 13 WA5EITE M @
PER, Chromosome

(Mendoza-Revilla et al 2022, Mol Biol Evol 39:msac076)

Peruvians: mixture of Native American, W.European and W.African
ancestries

@ Native American ancestors adapted to living at high elevations?

@ since arrival of Europeans, adaptation linked to immunity genes

[m} = = = =]
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Spreading adaptive genetic variants through intermixing

Have Neanderthals/Denisovans given us adaptive genetic

variants?

Tibetans H

e o 1 R L

(Huerta-Sanchez et al 2014, Nature 512:194)

@ Denisovans gave to Tibetans a version of gene (EPAST)
associated with efficient oxygen uptake

@ Neanderthal regions associated with risk of COVID-19

( Zeberg & Paabo 2020 Nature 587:610 / Zeberg & Paabo 2021 PNAS 118:¢2026309118)
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Spreading adaptive genetic variants through intermixing

Have Neanderthals/Denisovans given us adaptive genetic
variants?

0.030 Autosomes (European)
X (European)
—— Autosomes {Asian)
--~- X (Asian)
0.025
Z 0020
w
@
Q
=4
i,
E 0015
=
[
b=l
1=
8
= 0.010+
0.005
0.000

1 2 3 4 5
B statistic (binned)
(Sankararaman et al 2014, Nature 507:354)

@ overall: less Neanderthal DNA in functionally important regions
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Conclusions

Conclusions
@ two humans’ genomes are ~99.9% identical

@ nonetheless, can detect significant genetic differences
— related to geography, ethnicity....

@ can also use DNA to infer when past groups intermixed
— often correlated with known migrations (but not always)

@ anatomically modern humans have been intermixing throughout
1,000s to 10,000s of years
— including with other archaic human groups (Neanderthals, Denisovans)

@ evidence that intermixing sometimes spreads adaptive genetic
variants into new populations/environments

G.Hellenthal (UCL) Using DNA to infer history Adelphi Manchester 28/06/24



Conclusions

Acknowledgements

@ S.Myers, D.Falush, D.Lawson, P.Wangkumhang

@ N.Bird, S.Lopez, L.van Dorp, S.Morris, P.Awah, A.Tarekegn,
M.Fomine, T.Oljira, D.Zeitlyn, E.Bekele, N.Bradman, M.Thomas

@ J.Mendoza-Revilla, J.C. Chacén-Duque, K.Adhikari,
A.Ruiz-Linares, CANDELA consortium

@ G.Busby, S.Leslie, B.Winney, C.Capelli, W.Bodmer, P.Donnelly,
POBI project

@ Funding: Wellcome Trust, Royal Society, BBSRC

G.Hellenthal (UCL) Using DNA to infer history Adelphi Manchester 28/06/24



	Background
	Genetic ``clusters''
	Detecting intermixing (``admixture'') among groups
	examples of recent (<4,500 years ago) intermixing
	recent intermixing in African populations
	examples of older (>4,500 years ago) intermixing

	Spreading adaptive genetic variants through intermixing
	Conclusions

