Fra Big Bang til moderne menneske

Fossilt DNA — et vindue til fortiden
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Hvad er fossilt DNA?
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Hvorfor gider vi bgvle med det?

- Studier pa uddgde arter

Fortidens biodiversitet LaxouoHts

africana

Mammuthus Elephas
primigenius  maximus =~ Mammut
. americanum

- Vores egen historie

0.01 MY Holocene
2 MY Pleistocene

’ uman Migration, 1,600,000-10,000 &.c. Alanelereriy

: e T < 28\ Arctic Cifcle
Heidelberg, Germany ( T Malta, Russia /) .
600,000 years ago 15,000 ynr‘r ago

\ alglsgnw',“cz'xh:ap. Tl
>. .w )
EUROPE  ASIA |

~ Diuktai l.“ave.’ilussia
14,000 years ago

NORTH
.\ AMERICA
B :j iya, Israel / 20 .
PN m’ nyunlgo,: - 3 T\
QD’, - R \ ) l.alﬁil‘m - Blackwater Driv‘la\llj X Rockshelter, g
< E . . y m‘m 11000yearsago § U, 12,000 L
): PACIFIC OCEAN \ ' YAl years ago v
‘{gh A '?z: lﬂnvgef:'::n Tropic of Cancer A
" ATLANTIC

: E— O Homo erectusfossil site
Tabon Cave, Philippines 5 -
Lake Turkana, Kenya 3 30,000 years ago m Homo sapiens fossil site
i \ 3 Homo erectus migration route

1.6 million years ago

S Homo sapiens migration route
[ Extent of the last glacier, 18,000 B.C.
[ Extentof land areas, 18,000 B.C.

Trinil, Indonesia
700,000 years ago

INDIAN OCEAN

Tropic of Capricorn
/ Monte Verde, Chile
Klasies River Mouth, ’ Lake Mungo, Australia 12,000-33,000 years ago
South Africa T N 38,000 years :w

100,000 years ago

& g

0°E
160°W
120°W
80°W



Arbejdsgang
1) Indsamling
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Arbejdsgang |
1) Indsamling 2) Ekstraktion




Next Generation DNA sekventering

DNA ekstrakt

Et par dage senere:
milliarder af DNA sekvenser



Fossilt DNA og Europas forhistorie



Det farste genom fra jeegerstenalderen

Nature 507 (2014)
Derived immune and ancestral pigmentation alleles
in a 7,000-year-old Mesolithic European
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Data fra La Brana manden:

- Fantastisk DNA bevaring: 50% humant DNA
- 2.158.245.715 humane DNA sekvenser

- Et komplet genom med 3.4X daekning

Et par observationer:

- C variant pa position -13910 i MCM6 genet

- Kun 5 kopier af AMY1 genet




The cave man look

- Brunt har
- meget mark hud
- ikke-brune gjne






Lidt populationsgenetik

Reference data: 600,000 SNP’s fra modern befolkningsgrupper
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PCA af nuvaerende befolkninger
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PCA af Europa
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Et par tusinde ar senere...
Landbrug begynder at sprede sig henover Europa
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Hvad forarsager disse aendringer?

Hypotese 1. De tidlige b@nder vandrer ind i Europa og erstatter

jeeger-samlerne
Hypotese 2. Ingen folkevandring — kun kulturen spredes
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New insights into the Tyrolean Iceman’s origin
and phenotype as inferred by whole-genome
seqguencing
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Det store spgrgsmal:

Hvad skete der efter Bondestenalderen?
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Eurasia
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Fossilt DNA fra Bronzealderen...hvorfor?
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Mange forskellige kulturer opstar

European cultures around 4000-3500 BCE
Eupedia map of Late Neolithic Europe
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Spredning af de indo-europeaeiske sprog

extent of the Indo-
European language
family prior to the
great expansion

the great Indo-
European expansion
(ca. 2000-1000 BC)







Opsummering:

- Den europeeiske befolkning blev dannet genetisk ved
mindst tre folkevandringer, og disse tre genetiske
komponenter udggr det meste af den DNA-variation, der
findes i Europa i dag:

- Jeegerstenalderfolket

- Bondestenalderfolket (DNA fra Mellemasten)

- Bronzealderfolket (DNA fra stepperne)



- Yamnaya-migrationen etablererer Europa genetisk
- 30-50% Yamnaya DNAi os alle

- Men hvorfor denne vandringslyst?
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Journal of Archaeological Scence 39 (2012) 3331-3340
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Regional population collapse followed initial
agriculture booms in mid-Holocene Europe
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Early Divergent Strains of Yersinia pestis
in Eurasia 5,000 Years Ago
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