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Genetik och gamla ben



Avsikten bakom projekten

* Att gbra det vi verkligen vill gbra, varken mer eller mindre.
 Att soka forskningsstod for allt vi i sa fall behover gora.
* Att genomfora projektet med de forskare vi har storst fortroende for.

 Genom tre olika forskningsprojekt undersoker vi arkeogenetiken i hela
Eurasien.

» Arkeologer, genetiker, och specialiseringar mittemellan dessa jobbar 1
projekten.

{ATLAS




Men ar det vi1 gor spannande?

Eller slosar vi bara bort
forskningsmedel?

Lat oss titta pa ett
exempel (jag kommer
mest tala om stenaldern,
men det har ar fran
jarnaldern).

tATLAS




Krigarkvinnan fran Birka

Hedenstierna-Jonson et al. 2017

Graven (Bj581) gravdes ut 1878 och
inneholl en fantastisk
krigarutrustning. Sedan dess har den
anvants som typ-exemplet for en
vikingatida krigsman.

“Allt som fans I graven var dodligt.”
— Charlotte Hedenstierna-Jonson



Krigarkvinnan fran Birka

En genetisk konsbestamning ar

en av de minst kriavande

analyserna. Det behOvs inte

mycket DNA  for  att Skoglund et al. 2013
genomfora en sadan.



Krigarkvinnan fran Birka

Lavin-artad uppmarksamhet!

* Av 12 miljoner vetenskapliga
publikationer som sparas blev var
krigarkvinna den 265 mest lasta pa
nagon vecka.

* Mer 4n 130 internationella
nyhetsbyraer uppmarksammade
henne.

* Hon diskuterades pa 2200 personliga
sociala-media-sidor.

Hedenstierna-jonson et al. 2017

Men varfor tog det oss 140 ar
att se henne?



Genomik-revolutionen



2005

Anderung et al. 2005

& :i > . _f\'.' I"‘".-.

Mt DNA av afrikansk typ dok
upp 1 senneolitiska ben fran en
grotta 1 norra Spanien. Ett bevis

pa stendlderskontakter over
Gibraltar.



Det har var bra grejer 2005,
publicerades 1 PNAS

e 24 individer
* Inte manniskor (boskap)
* Mindre an 300bp/individ (0.00001% av ett genome, 0.000001X)



De tva sakerna som var tabu 1 aDNA
(pa den tiden)

e Barnstens DNA

e Forhistoriskt humant DNA



Nu 10r tiden publicerar vi sadana mangder DNA
som skulle varit science fiction for 10 ar sedan

Guinther et al. 2018



“A new hope”

. Storskalig parallell

sekvensering

. >300.000 fragment pa

100bp (tid1g teknik)

. Tekniken publicerades

2005, de forsta dataseten
2006.






Vara data

Gallirallus australis

Galliralus australis australis
Galliralius australis greyi

Gallirallus calayanensis

Galliralus. ingignis 1

Gallirallus. insignis 2

Galliralius lafresnayanus

Galliralius. modestus 1

Gallirallus modestus 2

Gallirallus owstonl 1

Gallirallus owstoni 2

Gallirallus philippensis 1

Gallirallus philippensis 2

Gallirallus philippensis assimilis
Gallirallus philippensis melori 1
Gallirallus philippensis mellori 2
Gallirallus philippensis philippensis 1
Gallirallus philippensis philippensis 2
Galliralius philippensis sethsmithi 1
Galliralius philippensis sethsmithi 2
Gallirallus phalippensis yorki
Gallirallus rowianae 1

Gallirallus rovianae 2

Galliralus striatus 1

Galliralbus striatus 2

Gallirallus striatus 2

Gallirallus sytvestris 1

Gallirallus. sylvestris 2

Gallirallus torquatus celebensis
Galliralius torquatus sulcirostris
Gallirallus torquams torquatus 1
Gallirallus torquams torquatus 2
Gallirallus wakensis 1

Galliralus wakensis 2

r
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Substrukturer — “1solation by distance”

November et al. 2008



Arrhenius ekvationens konsekvenser,
DNA ar som glass

* Sa lange den star 1 frysen ar
allt bra och alla glada.

* Tar man ut den ur frysen blir
det kladdigt och rorigt ratt
fort.



Vilka var de forsta skandinaverna?



Mesolitiskt material

Fran Norge och Gotland



Mesolithic materials, some
statistics



East and west, a paradox

Glinther et al. 2018



Mesolithic chewing gums

Metagenomics, the boy
from Huseby-Klev was
not feeling too well.



The Neolithisaiton

Passage tomb in Havang

The Neolithisation — the transition from a hunter-gathering
lifestyle to a farming lifestyle



Consequences

Reconstruction of a swiss pile dwelling

Villages and population
clusters

Social structures

Innovations and
technological
advancements

Organised warfare
Diseases



When?

>8000 BCE in Anatola / the Levant
>6000 BCE in southeastern Europe
~5000 BCE in northern Europe
~4000 BCE in Scandinavia



Pre-2012 Neolthisaton genetics

Lactase intolerance Different mt haplogroups
(-13910)

Malmstrom et al. 2010 Malmstrom et al. 2009



Sampling parallell systems in

Sweden

Three late hunter-gatherers from the Baltic
island Gotland, and one early farmer (early
in a Scandinavian context...) from central
Sweden.

Genotyped SNPs mtDNA genome assembly

Gkl Archaeological Fraction of human Human autosomal Human autosomal F:INT.?J FINHM+ 1KGPomni§ Mean mtDNA

P context sequence reads*  sequence readst sequence data (bp)i HGDPg POPRES§ depth haplogroup

Neolithic hunter-

Ajv52 gatherer 2.38% 1,029,854 59,563,626 7,531 4,189 23,123 14.0X v
Ajv70 * 4.85% 1,659,553 97,210,801 12,193 6,824 39,014 13.8X U4d/U4az
Ire8 = 2.71% 601,416 26,843,368 3,279 1,905 10,273 9.8X uad
Gok4 Neolithic farmer 6.31% 1,208,835 65,535,732 71,712 4,413 24,311 4.2X H

*Nonredundant reads mapping to the human genome in libraries amplified by Phusion polymerase.  {Mapping quality =30, nonredundant autosomal data only.  {Mapping quality =30,

base quality =15, nonredundant autosomal data only.

§5ee Fig. 1 legend and (16) for an explanation of abbreviations.

Skoglund et al. 2012



The genetic distance was massively
larger than the geographic!

1658 SNPs

A Allele sharing with Neolithic huntersgatherers B Allele sharing with Neolithic farmer
{Ajv52+AjvT0+reB)

(Gokd)

But those were not really
Mesolithic dudes, and just
one farmer, Anders is just
doing story-telling...

Skoglund et al. 2012



And there was also another problem...

The farmers were supposed to be from the But 1t looked as if they
Levant or Anatolia originated form Sardinia

g™ 1

& o ’“"""{/ I

& . ¢ { [y
¢ A W

4 ‘1'“.;‘;:_‘.__- \ ~




More individuals, higher coverage

Sample Context Genome mtDNA mtl:llll Contam. Source Age CalBP* Elnd:h:

COVErage  COVErage iiﬂi CI)

v 0-3.7%  This study and (8) 4,800-4800

161.7 4ED0-4800  Male

15-7.7% Thisstudyand (8) 48004800  Male

study 50504750  Female

This study 50604730  Female

Skoglund et al. 2014



PCA

“But the story remains the same, 1f you

take a look...

-Yazoo

Two distinct groups
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PC2

And with an Anatolian sample
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Even more Anatolian samples are
just telling the same story.

Coverage

Table 1. Summary Statistics of the Sequencing Data for Nine

Ancient Individuals

Genome miIDNA Read Length mtDNA Genetic
Sample Coverage Coverage (Mean) Haplogroup Sex
Bon001 0.166 654.604 B83.208 L3 XY
BonD02 6.688 2379.090 69.841 Kla xx
BonD04 0.243 351.234 T0.703 Nialai xX¥
BonD05 0.039 68.6156 71.021 Nialail xXxK
Tep001 0.023 66.812 80.863 Kla XY
Tep002 0.721 730.833 60.814 Kilail2a xXxK
Tep003 0.694 281.963 80.849 MNibla xY
TepD04 0473 391.608 B1.473 Nilalal XK
TepD08 0.267 259.879 B3.585 Nl1alal XY

See Data 52 for summary statistics for each library and for SNPs used for

haplogroup classification.

Kiling et al. 2016
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The Neolithisation

Malmstrom et al. 2009, Skoglund et al. 2012, Skoglund et
al. 2014, Omrak et al. 2016

JT source .~ |
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The Neolithisation of Europe, it started from
the Near East and had a significant impact on
all of Europe.

In Scandinavia the new genetics 1s tightly

connected to the Funnel Beaker Complex
(TRB).



Kinship

READ (Relationship Estimation from Ancient DNA)

2*0.1X

* *

Y 2*0.1X will reveal siblings, but perhaps miss cousins



Kinship 1n the megaliths

On Ireland and on Gotland On Gotland

Sanchez-Quinto et al. 2019



Kinship 1n the megaliths

On Ireland And on Gotland

Sanchez-Quinto et al. 2019



half public (RJ, VR), half
The Research group orivate (KAW)

Maja Torun Anna Jan Vendela Yours truely

Emrah David Gulsah Dalia Ricardo



“I don’t know where I’m going from here, but I
promise it won’t be boring”

-David Bowie
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