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aDNA a osidlovani Zemeé clovékem

1) Modelovani historickych udalosti a jejich limity
2) Teorie Sireni moderniho Homo sapiens
3) Analyza aDNA a osidleni Ameriky
4) Analyza aDNA a osidleni Australie

aDNA a neolitizace
1) Charakteristika déjinného obdobi neolit
2) Domestikace
3) Sifeni neolitického zplisobu Zivota
4) Analyza aDNA a neolit
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Osidlovani sveta anatomicky modernim c¢lovékem

Synteza dat
Limity metod bez analyzy aDNA

Jedna se o modelovani — vychazi z principu molekularnich hodin, ktery je zaloZzen na predpokladu, zZe
mira mutaci v DNA je za urcity Cas pfiblizné konstantni, diky ¢emuz je mozné odhadnout evoluéni
vzddlenost, zpravidla mezi dvéma populacemi nebo druhy.

Tato metoda vychazi z recentnich dat a je velmi obtizné do ni zahrnout populacni udalosti jako je napf.

misSeni populaci (admixture), efekt zakladatele, bottleneck, selekéni tlaky a geogologické vnéjsi vlivy
(napf. zalednéni).

Analyza aDNA je vhodnym nastrojem pro validaci mutacni rychlosti.
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Osidlovani svéta hominidy

Homo erectus a Homo ergaster migrovali z Afriky uz pred 1, 8 mil lety (Grine et al.,
2009) a nékolika na sobé nezavislych vinach.

Homo erectus
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froolflealfleals

Teorie Sireni moderniho Homo sapiens
Multiregionalni model Model ,,Out of Africa“
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Statistické metody k porovnavani populaci
Pro porovnavani vzdalenosti populaci jsou nejéastéji pouzivana data ziskana z analyzy mitochondridlni
DNA, chromozomu Y a SNP.
Pro analyzu dat aDNA a porovnavani se soucasnymi populacemi je pouzivam softwarovy balicek
ADMIXTOOL.
Vychazi ze sekvenacnich dat (NGS) nebo dat ziskanych pomoci microarrays.
Porovnava SNP cca 600 000, které byly vybrany na zdkladé analyzy 900 jedimc( z 53 recentnich
populaci (Genographic project, 1000 Genome Project).
ADMIXTOOL shrnuje 5 metod, které byly drive samostatné pouzity k hodnoceni miseni populaci: the
three-population test, D-statistics, F4-ratio estimation, admixture graph fitting a rolloff (Reich et al.
2009; Green et al. 2010; Durand et al. 2011; Moorjani et al. 2011).
Tento nastroj dokaze modelovat alternativni scénare.
Je citlivy k archaické primési genU, i pokud nemdame srovnavaci vzorek aDNA.
Do modelovani Ize zahrnout velikost populace, ndhodné/nenahodné pareni, chybu sekvenovani,
postmortem degradaci aDNA, recentni pfimés apod.
Jednim z nastroju ADMIXTOOL je metoda D — statistic (Green et al., 2010) kterd testuje miSeni mezi
tfemi populacemi (neadrtalec, Homo sapiens a Denisované).
D- statistic hodnoti sdilené alely mezi populacemi a subpopulacemi.
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Doklady osidlovani Ameriky analyzou aDNA
Pevninskou cestou - Beringie

-Dlouhodobd migrace — dvé viny migrace
-Kratkodoba migrace — okolo 19 000 B.P. (22 000 —

17000)
-Lebky indidnl jsou ale morfologicky podobnéjsi
Melanésanum a Aboridgincim?
-https://en.wikipedia.org/wi Lo s
ki/Settlement_of the Amer = &
icast#t/media/File:Beringia_la f &l
nd_bridge-noaagov.gif “
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LETTER

Upper Palaeolithic Siberian genome reveals dual
ancestry of Native Americans

Maanasa Raghavan'*, Pontus Skoglund®*, Kelly E. Graf®, Mait Metspalu®*¢, Anders Albrechtsen’, Ida Moltke”®,

Simon Rasmussen’, Thomas W. Stafford Jr"'°, Ludovic Orlando', Ene Mctspalu(‘, Monika Karmin®®, Kristiina Tambets®,
Siiri Rootsi*, Reedik Migi', Paula F. Campos', Elena Balanovska'?, Oleg Balanovsky'>", Elza Khusnutdinova'*'®,
Sergey Litvinov*'#, Ludmila P. Osipova'®, Sardana A. Fedorova, Mikhail I. Voevoda'®'®, Michael DeGiorgio®,
Thomas Sicheritz-Ponten™'?, Seren Brunak”'?, Svetlana Demeshchenko®’, Toomas Kivisild*?, Richard Villems
Rasmus Nielsen®, Mattias Jakobsson??? & Eske Willerslev'

doi:10.1038/nature12736

4.6,22
]

Analyza genomu paleolického genomu (24 000 let BP) ze Sibifské oblasti Malta prokazala,
ze plvodni Americané pochdzeni z metapopulace, kterd dala zaklad pozdéjsim obyvatelim
Asie, ale i Evropy. Jedinec z lokality Malta je pak méné geneticky podobny dnesnim
obyvatelim Sibire.

Tato metapopulace dala zaklad i evropskému osidleni, proto urcitou miru genetické
podobnosti mezi indiany a Evropany nelze pfisuzovat alternativnim scénarim o kontaktu s
Novym svétem nebo post kolumbovské primési.

U plvodniho amerického obyvatelstva se tedy objevuji i haplskupiny mtDNA (X) a 'Y
chromozomu (R), které Ize najit i u Evropand.
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Kultura Clovis

LETTER

The genome of a Late Pleistocene human from a
Clovis burial site in western Montana

Morten Rasmussen'*, Sarah L. Anzick?*, Michael R. Waters®, Pontus Skoglund®, Michael DeGiorgio®, Thomas W. Stafford Jr!-®,
Simon Rasmussen’, Ida Moltke®?, Anders Albrechtsen®, Shane M. DOYIC]O, G. David Poznik", Valborg Gudmundsdottir’,
Rachita Yadav’, Anna-Sapfo Malaspinasl , Samuel Stockton White V2, Morten E. Allentoft!, OmarE. Gnrncjt}] 3 Kristiina Tambets'™,
Anders Eriksson'™'®, Peter D. Heintzman', Monika Karmin'®, Thorfinn Sand Korneliussen', David J. Meltzer'®, Tracey L. Pierre’,
Jesper Stenderup!, Lauri Saag', Vera M. Warmuth*>'°, Margarida C. Lopes'’, Ripan S. Malhi*’, Seren Brunak’,

Thomas Sicheritz-Ponten’, Ian Barnes'’+, Matthew Collins”!, Ludovic Orlando!, Francois Balloux”?, Andrea Manica'®,

Ramneek Guptaj, Mait Mctspalum, Carlos D. Bustamante”?*, Mattias Jakobsson™?, Rasmus Nielsen” & Eske Willerslev'

dei:10.1038/nature13025

Kostra chlapce z lokality Anzik 1 (Montana, USA) je datovana cca 12500 BP a nalezi k
protokulture Clovis, ktera dala zdklad jak severoamerickym, tak jihoamerickym indiantm.
Analyza aDNA ukazala, ze jedinci z lokality Anzik vykazuji vyssi genetickou afinitu k dnesnim
indidndm, i vyssi neZ k jakékoliv jiné aDNA, v¢. DNA asijské.

Divergence jihoamerickych a severoamerickych indiant probéhla brzy po osidleni
kontinentu (cca 13000 BP), teorie je potvrzena i archeologicky.

Severoamericti i jihoamericti indiani vSak americky kontinent osidlili jako jedna skupina.




aDNA a osidlovani Zemé c¢lovekem

LETTER

The ancestry and affiliations of Kennewick Man

Morten Rasmussen"?, Martin Sikora'*, Anders Albrechtsen’*, Thorfinn Sand Korneliussen'*, J. Victor Moreno-Mayar'*,
G. David Poznik4, Christoph P. E. Zollikofer", Marcia S. Ponce de Leon®, Morten E. Allentoftl, Ida Moltke3, Hakon Iénssonl,
Cristina Valdiosera™®, Ripan S. Malhi’, Ludovic Orlando', Carlos D. Bustamante®®, Thomas W. Stafford Jr"*°, David J. Meltzer'’,

Rasmus Nielsen™!! & Eske Willerslev!

doi:10.1038/nature14625

Ostatky muze znamého jako ,, Kennewick man® (8340 — 9200 BP) ze statu Washington
Genetické analyzy potvrdily, Ze ma nejvyssi genetickou afinitu k plivodnim americkym
obyvatellm, ktefi toto Uzemi obyvaji dodnes.
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Oblast Australie a Pacifiku byla osidlena jiz béhem
prvni viny migrace v ramci ,,Out of Africa®, zaroven
jsou vSak obyvatelé miSenci anatomicky moderniho
Homo sapiens a Denisovanu.

Archeologické doklady o osidleni jsou datovany
priblizné 45 000 BP.

Vyzkum lidské DNA vlivem negativnich kulturnich
zkusSenosti se zaméruje na recentni DNA.

Vyzkum aDNA se zaméruje predevsim na analyzu
kosternich pozlstatkd symbiotickych druh:
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Doklady osidlovani Pacifiku analyzou aDNA

Pes

Tichomorsky potkan (Rattus exulans)

Prase

Kure — kontakt Polynésant s Jizni Amerikou?

Bi5130 Zaklady prace s lidskou aDNA

China

JndocHna

\ East j) /
Indies I
L

"’~~-...‘, e

b

Australia

Indies




aDNA a osidlovani Zemé c¢lovekem

Doklady osidlovani dalsich casti zeme

HUMAN EVOLUTION

Ancient Ethiopian genome reveals
extensive Eurasian admixture in
Eastern Africa

M. Gallego Llorente,"*1 E. R. Jones,?*} A. Eriksson,"”* V. Siska,' K. W. Arthur,*

J. W. Arthur,* M. C. Curtis,™® J. T. Stock,” M. Coltorti,® P. Pieruccini,® S. Stretton,”
F. Brock,""" T. Higham,'” Y. Park,"* M. Hofreiter,"*'* D. G. Bradley,” J. Bhak,"”

R. Pinhasi,"**f A. Manica'*}

Characterizing genetic diversity in Africa is a crucial step for most analyses
reconstructing the evolutionary history of anatomically modern humans. However,
historic migrations from Eurasia into Africa have affected many contemporary
populations, confounding inferences. Here, we present a 12.5x coverage ancient genome
of an Ethiopian male (“Mota") who lived approximately 4500 years ago. We use this
genome to demonstrate that the Eurasian backflow into Africa came from a population
closely related to Early Neolithic farmers, who had colonized Europe 4000 years
earlier.

= LN A

DNA analysis of an early modern human from
Tianyuan Cave, China

Qiaomei Fu™®", Matthias Meyer®, Xing Gao?, Udo Stenzel®, Hernan A. BurbanoP<, Janet Kelso®, and Svante Paabo™"""

2Chinese Academy of Sciences-Max Planck Society Joint Laboratory for Human Evolution, Institute of Vertebrate Paleontology and Paleoanthropology,
Chinese Academy of Sciences, 100044 Beijing, China; "Department of Evolutionary Genetics, Max Planck Institute for Evolutionary Anthropology,
D-04103 Leipzig, Germany; and “Department of Molecular Biology, Max Planck Institute for Developmental Biology, D-72076 Tiibingen, Germany

Contributed by Svante Paabo, December 11, 2012 (sent for review September 21, 2012)
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Neolitizace

Neolitizacni centra Neolitizace = neoliticka tranzice

Na konci holocénu (12 000 B. P. ) — zména klimatu
Konec dob ledovych, pouze okolo 12 000 B. P. ,mala doba ledova*“
Zména fauny a flory, konec zalednéni

Zmeéna spolednosti Zména zpusobu obZivy
Délba prace — vznik prvnich remesel Tvorba kulturni krajiny
Vyménny obchod Cilené ,ovlivhovani pfirody*
Rozvoj nabozenskych a filozofickych Péstovani zkulturnénych plodin a chov
predstav zdomacnelych zvirat
Stratifikace spoleCnosti Zména neprinesla lepSi zivotni
- : podminky!
Nové technologie
« Keramika Zména zpusobu bydleni
* Tkane prize Trvala sidla, upadek ko&ovného Zivota

« Zpracovani dreva

« Kovozpracujici femesla Prvni vesnice a mesta

: : | Trvala obydli ze dfeva, kamenei cihel
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Neolitizace

Teorie Sireni zemédeélstvi - modely:

Kulturné difuzni
Démicka difuze

Bi5130 Zaklady prace s lidskou aDNA



Neolitizace

Current Biology 78, 1687-1693, November 11, 2008 ©2008 Elsevier Ltd All rights reserved  DOI 10.1016/j.cub.2008.09.028

Report

Complete Mitochondrial Genome Sequence
of the Tyrolean Iceman

Luca Ermini,3.4 Cristina Olivieri,'4 Ermanno Rizzi,2
Giorgio Corti,2 Raoul Bonnal 2 Pedro Soares,?®
Stefania Luciani,’ Isolina Marota," Gianluca De Bellis.?
Martin B. Richards,® and Franco Rollo™*
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that he had been severely wounded by an arrow and then
finished off with a mace blow to the face [2].

The first genetic investigation of the Iceman’s DNA was per-

formed by collaborating teams in Munich and Oxford [3]. By

i ft-ti: and bone i

taken from the body, they determined the DNA sequence of
the first hypervariable segment (HVS-l) of the mitochondrial
DNA (mtDNA) control region. Two nucleotide transitions, at
positions 16224 and 16311, according to the reference se-
‘quence of Anderson et al. [4], were identified, indicating that
the lceman’s mtDNA to K[5], a

of the major west Eurasian haplogroup U [6].

On September 25, 2000, at the South Tyrol Archaeological
Museum in Bolzano, Italy, the lceman’s body was completely
defrosted for the first time, and samples of the intestinal con-
tents were collected under sterile conditions [7]. They were
used in animal- and plant-DNA investigations that ultimately
led to the reconstruction of the man’s last meals [8]. During

al and

Stovky osekvenovanych genom(

Vyzkum predevsim Némeckych a
Skandinavskych lokalit.

Prvni osekvenovany ,,zemédélec”
- Otzi

{
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4 viny osidleni Evropy:

1) 45 000 — 25 000 BP WHG
2) 45 000 — 25 000 BP CHG
3) 8000 — 6000 BP EEF

4) 4500 BP ANE

* Indoevropska migrace z Pontské
stepi, spojena s kulturou se
Snlrovitou keramikou.

* Vyzkum neolitickych nalezist z
Némecka — 50 — 70% ANE

* Do Evropy prinesli koné a
indoevropskeé jazyky.

Neolitizace

STEPPE IN TIME

An ancient-DNA study links the Corded Ware culture of northern Europe with the Yamnaya culture of the
Eurasian steppe. It points to a mass migration northwest that would support the Steppe hypothesis, one
of two theories that compete to. explain the origins of the Indo-European family of languages.

Corded Ware
Steppe hypothesis
5,000-6,000 years ago

Yamnaya
: Herders on the Eurasian steppe
expanded their range, propelled
Black Sea by the domestication of horses
and invention of wheeled transport.

Anatolian hypothesis
8,000-9,500 years ago
Farmers migrated out of
the Middle East, replacing
or interbreeding with the
resident hunter-gatherers.

Obr 239. Ukdzska toarii @ vgzdoby nddob z mladitho obdobi kultury s linedrnf keramikou
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