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Zrodta informaci

Szczatki kopalne - paleontologia
Ogromna wiekszosc¢ historii ewolucyjne;

Nie wszedzie sie zachowuja




EVOLUTION

Sahelanthropus Australopithecus Ausralopithecus Homo Habilis
Tchaedensis 7 - 6 mya Afarensis 3.7 - 3 mya Africanus 3,3 - 2,1 mya 2,4-16mya
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Homo Antecessor
1,2 mya - 500,000 ya

Homo Georgicus Homo Ergaster Homo Erectus

1,8 mya 1,9-1,5mya 1,8 mya - 30,000 ya

_ _ Rt T g Homo Sapiens
Homo Heidelbergensis Homo Floresiensis ¥ P e : ot
500,000 - 200,000 ya 95,000 - 12,000 ya Homo Neanderthalensis 200,000 ya - Present

350,000 - 28,000 ya ( Human ) © nationalgeographic.com
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- Analiza sekwencji wspotczesnych

Rooted by apes and archaic hominins
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Human population history revealed
by a supertree approach

Pavel Duda'? & Jan Zrzavy?
SCIENTIFIC REPORTS | 6:29890 | DOI: 10.1038/srep29890



Zrodta informacii - DNA

- Badanie kopalnego (“antycznego”) DNA
(aDNA)

- czesciowe i kompletne sekwencje

- rekord dla hominindw: ~400 kYA (tys. lat) -

CZQSCIOwa Sekweana (mtDNA, frag menty DNA pulled from this Neanderthal jawbone found in Belgium revealed fresh details about when
Jad roweg O) these ancient human relatives moved across Europe and into Asia.

PHOTOGRAPH BY J. ELOY, AWEM, ARCHEOLOGIE ANDENNAISE

- najstarszy kompletny genom hominina
~120 kYA (neandertalczyk)

» nhajstarszy genom H. sapiens ~45 kYA
Ust’-Ishim, Syberia)

+ najstarszy genom: ~700 kYA - koniowaty,
zachowany w wiecznej zmarzlinie (Alaska)

Bence Viola, MPI| EVA, za nature.com
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Przodkowie”

f f - Millions of Years Ago
6,0 5,0 4,0 3.0 2,0 1.0 Present

Kenyanthropus platyops Homo rudolfensis Homo eréctus

Ausfralopithecus anamensis

Sohelonrhrci)pus tchadensis / | Ausfrc!opitheé:us s S

/ 7 | \\ Homo

: . : ' ergaster \ heidelbergensis
— : D e— : \l— :

Ardipithecus ramidus . Australopithecus : Homo habilis

. afarensis : : : I :
: : : ; Homo
: : : I sapiens
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— |

Austrolopithecus africanus : B
ity . . [ =

O} b b : I : \ Paranthropus robuslus

-— - e
/ ; ; Homo:

i Paranthropus boisei . neanderthalensis

Paranthropus
aethiopicus

Odnaleziono wiele skamieniatosci naczelnych, rézne gatunki w tym samym czasie
Trudno ustali¢ relacje miedzy nimi
Przodkowie, czy boczne odgatezienia drzewa



WHAT CREATIONISTS THINK EVOLUTION MEANS

Drzewo

-+ Ewolucja nie przebiega liniowo

- Dla materiatu, z ktorego nie da sie
wyizolowac DNA trudno jest jednoznacznie
ustalic relacje pokrewienstwa

-+ “Brakujace ogniwo” to mit - pokrycie
historii przodkow cztowieka materiatem
kopalnym jest bardzo dobre




Cztowiek jest zwierzeciem
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Jestesmy naczelnymi




Pojecia taksonomiczna

- Hominidy - rodzina Hominidae (cztowiekowate);
+ obecnie: cztowiek, szympans (i bonolbo), goryl, orangutan
- najstarsze: ok. 14-18 MYA (min. lat temu) - oddzielenie od linii giblbondow
+ podrodzina Homininae - afrykanskie hominidy (bez orangutanow
- Homininy - cztiowiek | przodkowie cztowieka, po oddzieleniu linii szympansow

- W niektorych klasyfikacjach Hominini to ludzie (I ich przodkowie) oraz
Szympansy



Ostatni wspolny przodek ludzi | szympansow

- 6 — 8 MYA) — skamieniatosci

+ Trudno stwierdzi¢, do ktorej linil dana skamieniatosSC nalezy
+ 0 - 7/ MYA — analizy sekwencj

- Rdzne metody | modele dajg rozne wyniki
+ Racze] nie wczesnigj niz 8 MYA

+ Rownie odlegty od wspdtczesnego szympansa, co cztowieka



Sahelanthropus tchadensis -
Toumal

- Zachowat sie jedynie fragment czaszki

Niepewne datowanie

-~ 6-7 MYA

- Zblizony do wspdlnego przodka ludzi i
szympansow?

- Czaszka rozmiarow szympansa, ale defemnao «— Initial speciation
proporcje bardzie] “ludzkie”

Toumai ?
+— Hybridization

s . ' — <6.3 Myr ago
- / Cczasow SpeCjale? Extinction

Boczna gatgz?

Humans Chimpanzees



Orrorin tugenensis

- Odkrycie: 2001 (“millenium man’)
- Ok.5-6 MYA
- Czy byt homininem®?

- Niektore cechy bardziej “ludzkie” niz u
poOzniejszych Australopithecus

- Czy byt dwunozny?

- analiza kosci — przynajmniej czesciowo
tak

-+ (Gdzie zyt - las czy sawanna”?

- raczej las lub pogranicze



Ardipithecus ramidus - Ardi

- Odkrycie 1994, publikacja 2009
- 4,4 MYA
- Najstarszy znany witasciwy hominin

- Przynajmniej czesciowo dwunozny,

- Wczesniejszy gatunek A. kadabba
- 5.7 -5.4 MYA

+ zblizony do LCA ludzi i szympansow?

36

Z0CTOBER 207 WOL 325  SCIENCE
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Ardipithecus | InN

EA HELANTHROPUS

L rchadenm

Toumai
Chad

mm Ar. kadabba
Ethiopia

ORRORIN
I 0. tugenensis

L

Millennium Man
Kenya

7 Milhon Years Ago

V-

FOSS5ILS OF THE HUMAN FAMILY
i,
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J

e

ARDIPITHECUS ¢ JEEEY ”

Ar. rumfgfﬂ's o
Ardi )

Ethiopia, Kenya -

'Th

Pliocene Epoch

<— Miocene Epoch '
Filling a gap. Ardipithecus provides a link between earlier and later hominins, as seen in this timeline showing important hominin fossils and taxa.
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Published by AAAS




Australopitek

. Grupa wielu gatunkow B

HOMO
B
gracylne Kenyanthropus platyops? H. habili
Kenya by '_5_ ~ H. erectus
Sub-Saharan Rt and 8
Africa ;
* masywne (Paranthropus) AUSTRALOPITHECUS ———
(==
Au. anamensis Au. garhi Au. rudolfensis
- 4 -2 MYA Kenya, Ethiopia Ethiopia Eastern Africa
== p———— e L | [ |
A afarensis
Lucy S— =
~ ¢ 4 Ethiopia, Au. africanus  Au. robustus
] J7~y , Tanzania Taung Child South Africa
| T South Africa
! "ﬂ“‘?? Au. bahrelghazali?
: L  Abel *®
: thad ) aethiopicus Au. boisei
7

Eastern Afnca Eastern Africa




Australopithecus sediba - przyktad poznego australopiteka

& HOMO

AUSTRALOPITHECUS AUSTRALOPITHECUS
AFARENSIS (Lucy) SEDIBA ERECTUS
3.2 million years ago 1.98 million years ago 1.6 million years ago

1@

SIMILARITIES WITH AUSTRALOPITHS

Small brain size

Long, high cheekbones
Primitive molar cusps
small body size

Long upper limbs

. Science

@ Front of brain reorganized

@ Projecting nose
& Smaller teeth and chewing muscles

#0 Hips less flared, similar to humans
4% Longer legs
42 Hand with precision grip

a e W N =

Opisany w 2010,
Wiek: ~ 2 min. lat

- Cechy posrednie miedzy innymi Australopithecus a Homo



Rodza] Homo

- Ok. 2,3 MY

»+ Narzedzia kultury Olduvali (1,9 MYA) —
Homo habilis

- Homo erectus, H. ergaster (pitekantropy) —
1,5 MYA, wymart ~70 kYA

- Pierwsi opuscili Afryke
- Postugiwali sie ogniem
- kowiectwo (oszczepy)

- Struktury spoteczne

- Jedynym zyjacym obecnie gatunkiem jest
H. sapiens

Narzedzie sprzed 1,8 min. lat z Olduvai
British Museum



Homo naledl

Opisany w 2015 r. M
Jaskinia Dinaledi, RPA

Przestanki, ze sg to slady pochowku
Datowanie niepewne - ostatnie dane

sugeruja, ze pozniejszy niz sadzono (~300
KYA)

Czy krzyzowat sie z H. sapiens w Afryce?




Pochodzimy z Afryki

KEY EARLY HOMININ SITES

Australopithecus afarensis (Lucy)

Hadar—@ , )
najstarsze slady Homo (szczeka ~ 2,3 MYA)
EFHIOFIA
| KENYA
3 Olduvai Gorge—@
TANLANIA
Australopithecus, Homo habilis, H. erectus, H. sapiens
Malapa
Sterkfontein . :
: l | Australopithecus africanus
SOUTH A. sediba

AFRICA Swartkrans



Najstarsi H. sapiens

- Okoto 500-400 kYA - rozejscie sie lini
cztowieka | neandertalczyka

- Okoto 190 kYA - anatomicznie wspotczesny
H. sapiens - Etiopia

- Okoto 300 kYA - najstarsze znane slady H.
sapiens (anatomicznie pierwotny) - Maroko

New fossils from Jebel Irhoud, Morocco and the
pan-African origin of Homo sapiens

Jean-Jacques Hublin!2, Abdelouahed Ben-Ncer?, Shara E. Bailey*, Sarah E. Freidline!, Simon Neubauer!, Matthew M. Skinner®,
Inga Bergmann!, Adeline Le Cabec!, Stefano Benazzi®, Katerina Harvati’ & Philipp Gunz!

8 JUNE 2017 | VOL 546 | NATURE | 289

Figure 1 | Facial reconstruction of Irhoud 10. a, b, Frontal (a) and basal
(b) views. This superimposition of Irhoud 10 (beige) and Irhoud 1 (light
blue) represents one possible alignment of the facial bones of Irhoud 10.



Some pieces of a complex puzzle
Shown are first hominin migrations (red arrows) outside of the African continent and Eurasiatic hominin sites

' : : older than 1 Ma [circle, site with artifact discoveries; square, site with hominin fossils; triangle, site with artifacts
Plerwsze M Ig raCJe and fossils (ages in Ma)]. The map combines relief and vegetation-cover density (made with Natural Earth II).
Inset shows an enlarged version of the Java island.

e S e 5 o
T !
- Java Island
. Pl . ﬁ' _---"d" - 3
e ¥ k = e ) ™ e [ P T
E -l H e — . - = L S 541 :.f._
- e | L2 = L) - x| - - 1. . - I __|':-_ - X _.":' )

il 0 B
=

-

s

......

1 Pirro Nord (1.3
S i Yuanmou
Nl
- Rl -2l
Late early ~150 m
migration 't . isobath

o il

A younger "earliest human migration" to Southeast Asia

, - } ..‘?
Boris Brasseur
Javalsland (™A'wm.|.. = _ ﬂ!
. 4
Sangiran Perglng ({1.49;000
Sci 367 (6474), 147-148.
Dgﬁnf 3.1 126(/scien)ce.aba3800 (1'3 to 0'?) e

km



Homo - gatunki?

Odkryte w latach 1995-2005 w Gruzji (Dmanisi) czaszki (~1,8 MYA) sugeruja,
ze H. habilis, H. ergaster i H. rudolfensis mogty byC formami H. erectus

Na podstawie zmiennosci morfologiczne] (nie ma danych genetycznych)




Przodkowie czy kuzyni?

Homo Georgicus
1,8 mya

Homo Heidelbergensis
600,000 - 200,000 ya

g,

i

.‘.

-
-3

Homo Ergaster
1,9-1,5mya

Homo Floresiensis
95,000 - 12,000 ya

-

Homo Erectus
1,8 mya - 30,000 ya

Homo Neanderthalensis
350,000 - 28,000 ya

,‘ -
-
L e

Homo Antecessor
1,2 mya - 500,000 ya

W
-

Homo Sapiens
200,000 ya - Present

\ Human } © nationalgeographic.com
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Pytanie

- Kim byli przodkowie wspotczesnych mieszkancow Ziemi”?
- Czy Jestesmy potomkami pierwszych Homo opuszczajacych Afryke?
+ Np. H. antecessor - 800 kYA na Potwyspie lberyjskim

+ H. heidelbergensis - przodek H. sapiens, neandertalczykow | denisowian?



Hipoteza multiregionalna

- Przodkowie cztowieka, ktorzy opuscili Afryke ponad milion lat temu ewoluowall
na roznych kontynentach

- Nastepowata wymiana genetyczna (ciggtosC) miedzy populacjami regionalnymi



Badania mtDNA

+ Mata czagsteczka DNA (13 genow, 16,5 tys. par nukleotydow)
- Dziedziczy sie tylko od matki - tatwo SledziC historie

+ Wiele kopii w komorce - tatwa izolacja



Drzewo | dystrybucja haplogrup mtDNA

mtDNA haplogroup distribution
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Dystrybucja haplotypow chromosomu Y
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|
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Jobling & Tyler-Smith (2003) Nature Rev. Genet. 4, 598-612



Model OoA (OAR)

- “Out of Africa (replacement)” — “Pozegnanie z Afryka”

-+ Wspotczesni ludzie pochodza od populacii, ktora ~200 kYA jeszcze zyta w
Afryce | ~ 100 KYA rozpoczeta migracje z Afryki na pozostate kontynenty

- To juz byt anatomicznie wspotczesny H. sapiens

- Nowi migranci wyparli zyjace juz w tych regionach homininy — potomkow
wczesniejszych migraci

- Wszyscy wspotczesni ludzie sg potomkami tych ostatnich migrantow, nie
wczesnie|szych



O co chodzi w teorii OAR

 Nie 0 to, ze pochodzimy z Afryki

- afrykanskie pochodzenie hominidow jest w praktycznie wszystkich modelach

- Nie o to, ze wywodzimy sie od 1 kobiety (“Ewy”)

- Jestesmy potomkami jedne] populacii, linie kazdego genu (a wiec | mtDNA) muszg sie zbiegac
w Ktdryms momencie

- analiza populacji w oparciu o cate genomy szacuje Ne rzedu 30 tys. osobnikOw

- Ostatni wspolny przodek wszystkich ludzi zyt stosunkowo niedawno (~200-300 kYA) w
Afryce, byt to czlowiek wspotczesny (H. sapiens)

- Homininy, ktore wczesnie] opuszczaty Afryke to nie nasi przodkowie, tylko boczne linie



Obraz oparty na mtDNA | chr
Y, okoto 2000 .

» Historia migracji z Afryki

- Rozgateziajgce sie linie

Human mtDNA Migrations

From http:/imww.mitomap.org

Simplified mtDNA lineages ol £ R

www.mitomap.org, 2012 B
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THE MIGRATION OF ANATOMICALLY MODERN HUMANS EERCRENOIE sl=0lele=lon ][R0 )00

Evidence from fossils, ancient artefacts and genetic analyses combine to tell a compelling story
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Two routes jump out as prime candidates for the human exodus  programme "Environmental Factors in the Chronology of Human Early humans may have taken this southern route out of Africa. provided a "humid corridor” across the Sahara. \ ae]
out of Africa. A northern route would have taken our ancestors Evolution & Dispersal”™ (EFCHED). The northern route appears easier, especially given the team's finding Armitage has discovered that these lakes were present around Flake lﬂf"f_' and
from their base in eastern sub-Saharan Africa across the Sahara During the last ice age, from about 80,000 to 11,000 years that the Suez basin was dry during the last ice age. But crossing the 10,000 years ago, when there is abundant evidence for human stone points
deserl, then through Sinai and into the Levant. An allernative aqo, sea levels dropped as the ice sheets grew, exposing large sahara desert is no small matter. EFCHED scientist Simon Armitage of occupation of the Sahara, as well as around 115,000 years ago, =15k
southern route may have charted a path from Djibouti or Eritrea swathes of land now submerged under water and connecting the Royal Holloway University of London has found some clues as to when our ancestors first made forays into Israel. It is unknown
in the Horn of Africa across the Bab el-Mandeb strait and into regions now separated by the sea. By reconstructing ancient how this might have been possible. During the past 150,000 years, whether another humid corridor appeared between about 65,000
Yemen and around the Arabian peninsula. The plausibility of shorelines, the EFCHED team found that the Bab el-Mandeb North Africa has experienced abrupt switches between dry, arid and 50,000 years ago, the most likely time frame for the human
these two routes as gateways out of Africa has been studied as  strait, now around 30 kilometres wide and one of the world's conditions and a humid climate. During the longer wetter periods exodus. Moreover, accumulating evidence is pointing to the
part of the UK's Natural Environment Research Council's busiest shipping lanes, was then a narrow, shallow channel. huge lakes existed in both Chad and Libya, which would have southern route as the most likely jumping-off point.
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beads from marine shells at Blombos, South
Africa, and other shell beads in Taforalt, Morocco
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MIDNA a neandertalczyk

HVR 1
Vindija 75
- Sekwencje mtDNA neandertalczyka lokujg 00 |
sie poza drzewem populacji ludzkich ezkaiskaya
. Linie rozdzielity sie zanim przodkowie
cztowieka opuscili Afryke
Africans
- Nie sg bardziej podobne do sekwenciji - * |
eurOpejSkiCh non-Africans
- Brak sladow mieszania sie E ? Africans
neandertalczykow i ludzi wspotczesnych .
1 African
* Nie byli naszymi przodkami a1 N
1 1 African

J Africens

Knight A. (2003): Journal of Human Evolution, 44:627-32.



" La culture aurignacienne Extensions maximales des teres
- 35000 ~ - 26 000 Limite actuelle des temes
Zone de présence aurignacienne "™, Montagnes
\i Sites principaux Extension maximale des glaciers/

Prehistoria Europy

./23

- Plerwsi osadnicy dotarli z Afryki ~ 45 kYA

- przez Anatolie, wzdtuz korytarza Dunaju

+ towcy-zbieracze, ludzie z Cro-Magnon

- kultura oryniacka, pozniej grawecka - Mﬂ
™
Principaux sites 6. Languedoc 13. Vénitie 20. Slovaquie orientale 26
7. Provence 14. Meuse-Rhin 21. Transylvanie
g - : " 1. Espagne orientale 8. Ligurie 15. Souabe 22. Ukraine-Moravie
‘ ZlOdOwacer"a - refug|a na pO*Udn|U | 2. Cantabrie 9. ltalie centrale 16. Basse Autriche 23. Vallée du Don -
| d . . ,Jf 25 1 5 kYA 3. Pyrénées 10. Adriatique 17. Moravie 24. Crimée
— 4. Aquitaine 11. Bosnie 18. Silésie 25. Grece

pOnOwne Zaludnianie po nOCy ( ) \5' Bourgogne 12. Slovénie 19. Monts de Bukk 26. Aurignacien du Levant/

CC BY-SA 3.0, https://commons.wikimedia.org/




Anatolia

Prehistoria Europy

Migracje neolitycznych rolnikow z Bliskiego
Wschodu (10 - 7 kYA)

+wymiana demograficzna, czy przekaz
Kulturowy?

Pdzniejsze migracije

CC BY-SA 3.0, https://commons.wikimedia.org/

- Jezyki indoeuropejskie - 5-4 kYA, ze
stepow




Potomkowie pierwszych

: s Basque Country
Europejczykow? :
. Bay of Biscay
: ;s 7 : - FRANCE
- Dowody na ciggtosc populacyjng w linil
zenskiej (mMtDNA) od czasow pre-
neolitycznych tylko u Baskow SPAIN
R
Jezyk baskijski nie nalezy do zadnej znane; |
grupy jezykow - tzw. izolat e
Antxna, bedar txon abere ta patanak euren berbetea aztu baino
lentxoago, erege bal bz zan, mzon antzo, burvarg, bwotz-andi, A ( i
mendekoak maite ebazan efege. Seme bat eukan ta bera alper,
buru-eritxi, biotz-gogor, mendekoen ardura bagea. Diru baten Volume 90, Issue 3, 8 March 2012, Pages 486493
aurca ta atzea baino bére banago ziran aita-secmc arcn izateak.
Antaren ontasun guzrhen artean aginena mendekoak seme- Report
alabatzat lez eukitea zan. Semearen gaiziaken ezagunena banz The Basque Paradigm: Genetic Evidence of a Maternal
mendekoak aintzat artu ez eze besie gisaren baieko izakilzal Continuity in the Franco-Cantabrian Region since Pre-Neolithic
cukitea. Frtago retan csan aita maite maite ehela en atako Times

Iilﬂ'l.lﬂil.k. . Scmca urctan bére ez Doron M. Behar' <, Christine Harmant'- , Jeremy Manry™ , Mannis van Oven®, Wolfgang Haak®, Begoiia

Martinez-Cruz®, Jasone Salaberria’, Bernard Oyhargabal’, Frédéric Bauduer®, David Comas®, Liuis
Copyright © Kenneth Katzner, The Languages of the World, Published by Routledge. Quintana-Murci’- ¥ & . B The Genographic Consortium 9




Uproszczenia

- Wykorzystanie pojedynczego fragmentu
genomu dziedziczonego od jednego z
rodzicow (mtDNA, chromosom Y)

upraszcza analize ‘

+ Traci sie jednak wiele informacji o roznych +
przodkach Mito




W epoce genomu

+ Postep genetyki w XXI w. umozliwia prowadzenie analiz ewolucyjnych nie na
pojedynczych elementach, ale na catym genomie

+ Postepy aDNA - sekwencje catogenomowe DNA kopalnego

o EEesadl
o
Duzo trudniejsza analiza danych
» 12.6-kyr-old Clovis
individual sequenced?!
» 23-kyr-old Mal’ta individual
. ' ‘o sequenced’3
° D UZ0O NN OV\/yCh | ﬂfo ' |aCJ | + 45-kyr-old Ust'Ishim individual | | * Large population genomic
« First ancient human genome® from Siberia sequenced’? studies of 532355;63”3 and
» Draft first Neanderthal genome® « 36-38-kyr-old Upper Australians™ ™
« Draft first Denisovan genome?® * Neolithic Europeans Paleolithic European  Large genomic study of
« 1000 Genomes Project phase 1 data sequenced®® genome’® palaeolithic Europeans®

2008 2009 2010 2011 2012 2013 2014 2015 2016

 First Aboriginal Australian « 37-42-kyr-old European individual with
sequenced fjrom 90-year-old recent Neanderthal introgression sequenced®?
tuft of hair® « Large population genomic or genome-wide
58,60

studies of Bronze Age Europeans
and Asians®®

» Large genomic studies of ancient and
modern Native Americans, Paleo-Eskimo
people and the Inuit®®%4

302 | NATURE | 541 | 19 JANUARY 2017
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o | TH-YA Thailand |20.0 100.2 | Yao lu-Mien 19
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Mapping Human Genetic Diversity in Asia
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Kopalne genomy

- Ostatnia dekada to gwattowny rozwo;j
sekwencjonowania genomow kopalnych

- Plerwsze pethe genomy kopalne: 2010

- Obecnie (koniec 2019 r.) ~2000 genomow

ANGIENT GENOMES

More than 1,300 genome sequences have been produced

from the remains of ancient humans, sometimes challenging
the historical narratives derived from artefacts.

® Europe ® North South

America

America

Oceania ®Africa ®Asia

In the largest ancient-DNA study to date, scientists
sequenced the remains of 400 Neolithic, Copper-Age
and Bronze-Age Europeans, including 226 associated

with Bell Beaker artefacts.

A 4,500-year-old skeleton from a cave in Ethiopia
provided the first ancient-human genome sequence
from Africa, providing context on movements back
from Eurasia. Scientists expect many more examples
from Africa this year.
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Europejska mozaika

Map of west Eurasian populations.
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| Lazaridis et al. Nature 513, 409-413 (2014) doj:10.1038/nature13673



Europejska mozaika

Publikacja 2015 (Lazaridis et al.): co najmnie] 3 populacje zrodtowe wspotczesnych Europejczykow

+ zachodnioeuropejscy towcy-zbieracze (WHG - western hunter-gatherer)
+ plerwsi przybysze z Afryki, ciemna skora, cztowiek z Cro-Magnon

- pierwsi rolnicy (EEF - early eastern farmers), migracja bliskowschodnich rolnikow
neolitycznych z “zyznego pdtksiezyca” przez Anatolie | Batkany

+Jasha skora

+dawni mieszkancy potnocne] Eurazji (ANE - ancient north Eurasia), kultura Mal’'ta—
Buret' (Syberia)

- Slady tez w populacjach Syberii rdzennych mieszkancow Ameryki



Europejska mozaika

- zachodnioeuropejscy towcy-zbieracze (WHG - western hunter-gatherer)

* najwiece] na potnocy (Baskowie, Szkocja, kraje battyckie)

- wystepuje u wszystkich Europejczykow
- pierwsi rolnicy (EEF - early eastern farmers)

+najwiece] na potudniu (Sycylia, Sardynia, Grecja)

+ wystepuje u wszystkich EuropejczykOw, najmnigj na potnocy
- ANE - ancient north Eurasia

najwiecej na wschodzie, brak w niektorych populacjach zachodnich (
ootudniowych (Sardynia, Sycylia)

Baskowie, Hiszpania) |
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~1Mya?
" Major source of ancestry
——————— + Minor source of ancestry
wid0kya 22 @ osiaisessifoseesm Established genetic affinity
(direction unclear or bidirectional)
] ] 7/
Prehistoria Europy - obraz wspotczesny oy
Sampled non-European population
Sampled European population
~200-300kya? Class of closely related
* sampled populations
SORSOVINS [y Geographical grouping
A& ~110kya? e
l \ ........
' \ ", N 46
I \ Simade los Huesos %g,
I \ ¢
I ~430kya "39&
\
Altai !
Neandertal I Su:;s'aharan --------------- North Africans
/ ricans :
~120kya? 4 70kya s 3
o y ~101-67kya? ; hiya
, —————————————————— - :.
F 1 g
s Int Neandertal ~60- ? 8
y v | Meroresainn Roartanal ot wouyan
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\ ~
\ T
4 (" Siberia _
\ ~45kya| yst'ishim K
‘ -
\ Europe \ "
[ | Vestonice cluster |~30kya ,5,..,1 dkya
EIMiron cluster ‘.': J1 Anatolia
Eastern non-Africans | .- WHG/Nillabruna ool ~8Bkya
(East Eurasians, I :
Oceanians, Native | N\ | BAY i NG lran/
Americans) o —
\ii f-‘lSkyaj
European ]
Steppe 3
Eneolithic & { Neontve !
Bronze Age ~8-5kya ;
~7-3kya !
: I
I
The evolutionary history of human populations in Europe ~4.5-3kya L""""A";:"_é'f,?g‘;ﬁaﬁ;""z" r
losif Lazaridis'* Current Opinion in Genetics & Development 2018, 53:21-27 o ]
Current Opinion in Genetics & Development




Prehistoria Europy - obraz
wspotczesny

W Europie WHG + EEF z Anatolii stworzyli
populacje europejskiego neolitu

Na stepach i Kaukazie europejscy towcy- ' l

zbieracze mieszali sie z ANE dajac Europe e
: s : it .  Near Eas
wschodnich towcow-zbieraczy (EHG) it R ;
Coyearies | wosonite ]| | (ot ]
EHG mieszali sie z EEF z Kaukazu i Iranu, 277N L ( vssoniceciuster 3oy 1| T ae
dajac populacje stepowg epoki brazu Ny e D - <L Anatolia
(kultura grobow jamowych) - zrodio mnonamane ) . INL. SR  ~gkya
. , . . . tE ‘ R R
jezykow indoeuropejskich :nia:":j;z';;e ............... —
Americans) L Caucasus
Ludy stepowe najechaty Europe mieszajac ‘( L13kya
sie (i cze$ciowo wypierajac) Europejczykow steppe !
: : Eneolithic &
neOlltyCZHyCh (tO od nich mamy AN E) Bronze Age ~8-5kya ’I
~7-3kya ”

. I
Late Neolithic & Bronze
~4.5-3kya

Current Opinion in Genetics & Development



Prenhistoria Eurazji - neolit

*2000 BCE Hunter-G atherers

Ancestry Clines Before and After the Advent of Farming J [ EastSiberian W

We model ancient individuals as derived from seven source populations (each a different color).
~3500 BCE

A
“ iu"ﬂf-’?s.

West Siberian
Hunter-Gatherers

In the north, four of these source
populations graded into each other
to form the North Eurasian Early
Holocene Cline. In the south, three

of them formed the South Eurasian =200 BC:
Early Holocene iine. from which — ave @
farming emerged at multiple sites. : TRAL p\s\ANCE
5 @ CENTT 350020008 ~2700 BCE
@ Following the advent of farming, @ ~4500 BCE ¥
these two Early Holocene clines 2 CAUCASUS %@
mixed to form five later ones. % CLINE %; dral \@‘?
Yamnaya ancestry formed along : esnini o 5 4 A A e ¥ 4 TARIM
the Caucasus Cline and spread . 0% C i BASIN
widely. (See Panel B MTS.
y. ( ) 000k Yamnaya — o0
o ~3300 BCE e ~3500 BCE o »
EOWR'0 P CAUCASUs Qe S o ,
: __ o N
SR Ses ~3500 BCE % - R 5 .
?}‘“HL X = 2 Harappa ) L A Y
Western European X o o\ 5 i
Hunter-Gatherers O P ~30008CE bat
v - Anatolian . ~3500 BCE @ CO’?QeS
F -
@ . —— ~4500 BCE . . . INDUS PERIPHERY
CLINE
~4500 BCE @ . ~4000 BCE Farmers ASCODE ~5000—-1500 BCE
ATLANTIC OUTH WEST ASIAN CLINE Date range is statistically inferred.
OCEAN ~3000-2500 pce
Vediter?® pedm . o SOUTH EURASIAN EARLY HOLOCENE CLINE
. iiecs South Asian
Pies show the ~3000 BCE >7000 BCE Hunter-Gatherers
BEOESE oSl Arabian
the seven source Son
populations in A F R | C A D €l

select samples.
Approximate range of later clines; ancestry components

2 ol are similar, but their proportions vary.

Narasimhan et al., Science 365, eaat7487 (2019) 6 September 2019



Prehistoria Eurazji - inwazja ze stepow

The Impact of Yamnaya Steppe Pastoralists

Yamnaya-derived ancestry correlates strongly with the distribution of Late Indo-European languages. Altai
~3000 BCE
o An early split of Yamnaya—east to the Altai 47,
Mountains, west to Europe—plausibly explains ) . mMrs
the early branching of the Tocharian lanquage " FarennyiAvBar &8
Qlga o ¥
from all other Late Indo-European languages. > ~2000 BCEHH " -
€8 ates are jor the
! .. Location of the His KEACZoA K HESTT AN : earliest individuals
e A lineage deriving from the westward spread initial formation of £3- i with Yamnaya-derived
of the Yamnaya was plausibly the source of Yamnaya ancestry i Contial Statipe ancestry in each region
many Indo-European lanquages in western S ieccain, O Middle Late for which we also have
and southern Europe. Bronze Age : ancient DNA. There is
~1700 BCE Q no ancient DNA yet for
Qf?‘ Ancestral North Indians
?5:\ and Ancestral South
o A TARIM Indians, so for these
mnaya ~Fds . BASIN reconstructed groups
\{p ~3300 BCE A Middl SLouth;rn Stezpe ﬂ.;ﬁF-{rS_ the date range is
Q C"\ O i e e rf?:gﬂ Bﬁ : inferred statistically.
&8 -
British Isles \BQ.O Corded Ware CAUCASUS @ 4
~2400 BCE < SEAIAC Swat Valley / 1
Ay Turan ~1000 BCE Y \
Q% o Bronze Age @ A L A
é\o O = et ~2000 BCE
= . Ancestral
Path by which 3 Co,
\ Central European this ancestry arrived Morth inclans "ges
Bell Beakers S Coih AL i 2000-1000 BCE oo
72300 BEE uncertain. S Qp
S 2,
Z
<
v,
v
e Another lineage deriving from the westward spread «
of the Yamnaya mixed with European farmers and is Q
@ likely responsible for the shared linguistic innovations
: between Balto-Slavic in Europe (spread by the Ancestral
Iberia s : South Indians
~2300 BCE Yamnaya Present distribution of Corded Ware complex) and Indo-Iranian languages 2000-1000 BCE
Other ancestry Indo-European languages in South Asia (spread to Kazakhstan with only a small
e Flow of Yamnaya-derived ancestry Braslanstaype amount of mixture with local groups before spreading

2 ik All arrows are approximate.

Narasimhan et al., Science 365, eaat7487 (2019)

into South Asia with substantial mixture).

6 September 2019



Otzi - neolityczny Europejczyk

- Odnaleziony w lodowcu w Austrii
potudniowy Tyrol

- ~5.3 kYA

- W genomie mieszanka WHG i EEF, ale bez
ANE (sprzed migracji stepowej




Przedstawicielka towcow-zbieraczy, Szwecja ~7 kYA

Researchers used skeletal remains and ancient DNA to reconstruct the burial of a woman who lived
in what is now southern Sweden 7000 years ago.



Przedstawicielka neolitycznych rolnikow, Grecja ~ 9 kYA

6/7
VIEW SLIDESHOW %

Facial features have "smoothed out" over millennia, and humans look less masculine today, says
reconstructor Oscar Nilsson, who recreated this face of a teenager who lived in Greece 9,000 years
ago.



/agadka pucharow
dzwonowatych

Kultura pucharéw dzwonowatych
rozprzestrzenita sie w Europie zachodnigj i
srodkowej miedzy 2750 a 2500 lat p.n.e.
(4.7-4.5 KYA)

Analiza kopalnego DNA 400 ludzi, w tym
226 z kultury pucharow dzwonowatych
(02.2018)

ARTICLE

doi:10.1038/nature25738

The Beaker phenomenon and the genomic
transformation of northwest Europe

Ashmolean Museum/Univ. Oxford/Bridgeman



/agadka pucharow 2
dzwonowatych

- W Europie srodkowej mieszanie z
poprzednimi populacjami

- W Europie potudniowej i na Potwyspie
Iberyjskim zachowana ciggtosc
poprzednich populacji - rozprzestrzenianie
kultury, ale bez znaczacej wymiany ludnosci

ARTICLE

doi:10.1038/nature25738

The Beaker phenomenon and the genomic
transformation of northwest Europe



Genome-wide

ancestry components Y-chromosome
] Continental haplogroup

/agadka pucharow e S e
dzwonowatych

3500 BC
Neolithic
Na Wyspach Brytyjskich przybysze z 5
kultury pucharow dzwonowatych z
kontynentu kompletnie zastgpili 3000 sc :
wczesniejszych mieszkancow 2450 E
Ale zachowali wiele wczesniejszych
ZWyczajow
¢ Copper Age and
e Early Bronze Age
2000 Bsc E
1500 BC E
ARTICLE I
The Beaker phenomenon and the genomic nge
transformation of northwest Europe
1000 BC
Late Bronze
800 BC | : Noe

0% 25% 50% 5% 100%



Przedstawiciel kultury pucharow dzwonowatych, Anglia, ~4.4 KYA

5/7
VIEW SLIDESHOW —

Ditchling Road Man, named for the road-widening project that revealed his remains in 1921, was part
of the first wave of farmers from continental Europe that arrived in Britain with their distinctive
Beaker pottery around 2,400 B.C. His remains show that he suffered several periods of malnutrition
while growing up, which may have slightly stunted his growth. Ditchling Road Man died between
the ages of 25 and 35 and was buried with a Beaker vessel by his feet and a small number of snail
shells next to his mouth.



Mieszkanka Anglii ~5.6 kYA, sprzed inwazj

VIEW SLIDESHOW —

WHITEHAWK WOMAN

Small and slender, Whitehawk Woman lived about 5,600 years ago and died before the age of 25,
possibly during childbirth (the remains of a fetus were found in her pelvic area). She was excavated
in 1933 from a burial in the Whitehawk Enclosure, one of Britain’s earliest Neolithic monuments.
Recent DNA analysis from the Neolithic Whitehawk population suggests they were generally dark
eyed and dark skinned in comparison to the Beaker population that eventually replaced them
around 4,400 years ago.

COURTESY ROYAL PAVILION & MUSEUMS., BRIGHTON & HOVE



Neandertalczycy

- Pierwsze slady o cechach neandertalskich
juz ok. 400 kYA (Hiszpania, Azja pd.)

- Wyginat okoto 38 - 40 kYA (wczesniejsze
datowanie 24 kYA podwazone, ale na
Uralu mogt przetrwac do ~30 kYA)

- Przodkowie cztowieka wspotczesnego
zasledlili Europe ~ 45 kYA

+ Czy neandertalczycy byli przodkami
Europejczykow, czy krzyzowali sie z

ludzmi?

- W mtDNA brak sladow krzyzowania
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Long, flat, low braincase

Qccipital bun

|

Large gap behind third
molar

d
@ Preview

IFF"“‘1_‘. N

A reconstruction of a Neanderthal is standing a the Neandertal Museum. The
Neandertal Museum, which is located between Mettmann and Dusseldorf, North
Rhine-Westphalia, contains the pre- and early history of human beings and of the

Neanderthals, who were named after the place of discovery of the fossil Neandertal 1.

Picture from 23 Auqust 2013.

)
g WAL

Supracrbital torus

Large nasal
cavity

— Projecting midface

\ Littla or no chin (mental

eminence)




Neandertalka, Anglia ~40
KYA

- Jasna skora i jasniejsze wtosy

- W tym czasie wszyscy H. sapiens miell
ciemng skore i wiosy

VIEW SLIDESHOW —

JONATHAN BRADY/PA/AP IMAGES

Artifacts from southern England show that both Neanderthals, such as this woman, and modern

H. sapiens z WIk. Brytanii, ~10 kYA



Svante Paabo

Genom neandertalczyka
NEANDERTALCZYK

W POSZUKIWANIL

-+~ 106 bp DNA jadrowego (2006) ZAGINIONYCH GENOMOW
+ 60% genomu jgdrowego (2010)
+ Obecnie - 99% genomu z pokryciem 50x

dla pojedynczych osobnikdow (z ~40 mg
kosci!)




Analiza DNA genomowego -
2000

- Rozejscie sie linii cztowieka i
neandertalczyka znacznie wczesniejsze
niz ekspansja cztowieka z Afryki

Slady krzyzéwek miedzy
Neandertalczykiem a Homo sapiens

706,000 y.a. ~370,000 vy.a. ~41,000 y.a.
Coalescence time of Split of ancestral Earliest eocen Fumans
human and Neanderthal human and Neanderthal in Europe
reference sequences populations ~195,000 y.a. [ ~28,000 y.a.
Earliest known anatomically | Most recent Iynown
modern humans Neanderthal remains

Modern

I
I
I
I
I
I
| human

Neanderthal

—
Genomic data

Fossil data

«ssmme Evolutionary lineage of human and Neanderthal reference sequences

- Evolutionary lineage of ancestral human and Neanderthal populations



Czy cztowiek | Neandertalczyk sie krzyzowali?

- Wieksze podobienstwo u mieszkancow Eurazji niz Afryki
-~ 2-4% migjsc zmiennych genomow Eurazji z wariantami pochodzenia neandertalskiego

+nie te same 4% u roznych ludzi, odtworzono ~40% genomu populacji dokonujace
INntrogresj

Prawdopodobnie dochodzito do krzyzowania przodkOw mieszkancow Eurazji z
Neandertalczykami, ale juz po wyjsciu z Afryki

- llos¢ DNA z admiksji malata od paleolitu - dobor negatywny (oczyszczajacy)

Rozmieszczenie DNA neandertalskiego w genomie cztowieka nie jest jednolite. Obszary
pozbawione sladow introgresji - niekompatybilnosc (np. na chromosomie X)?




Czy rozne gatunki moga sie
Krzyzowac?

- Whbrew scistej definicji gatunku - tak, jezeli
sg dostatecznie blisko spokrewnione.

- Np. niedzwiedzie brunatne i polarne (i inne
gatunki niedzwiedzi).

- odlegtos¢ ewolucyjna podobna do
cztowieka i Neandertalczyka

Mieszaniec niedzwiedzia brunatnego i polarnego
Rothschild Museum, Tring
© wikipedia




Neandertalczycy | ludzie

Analiza DNA z wykopalisk z terenu Rumunii
| Wioch

Ludzie i Neandertalczycy krzyzowali sie
jeszcze w Europie ok. 40 000 lat temu -
druga fala admiksji

We wspotczesnych populacjach slady
wczesniejszej admiksiji, ale nie tej drugie;

Slady admiksji odnaleziono tez w
genomach Neandertalczykow

DNA taken from a 40,000-year-old modern human
jawbone from the cave Pestera cu Oase in Romania
reveals that this man had a Neandertal ancestor as

recently as four to six generations back.
IMAGE, SVANTE PAABO, MAX PLANCK INSTITUTE FOR EVOLUTIONARY
ANTHROPOLOGY



Nie tylko Neandertalczyk

- Szczatki z jaskini Denisowej (Aftaj),
nieliczne, tylko jedno stanowisko poza
Denisowg

- Wspotczesni neandertalczykom, grupa
siostrzana

- Potomkowie H. heidelbergensis

- W Afryce H. sapiens

|

-+ W Europie - neandertalczyk

]
o

‘.-'!'

- W Azji - denisowianie

OCEANIA
¢

=N m‘_}.‘.
T :

. Slady krzyzowania z ludzkimi migrantami w

populacjach Azji i Oceanii




Co zdarzyto sie w Denisowe]
Jaskinl

- Kompletha sekwencja genomu z jaskini
Denisowej (2013) sugeruje przeptyw genow
miedzy H. sapiens, H. neanderthalensis |
byC moze jeszcze jednym, nieznanym
gatunkiem

B\ B

Divergence
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Origin of
modern humans
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Eurazja, 40 000 lat temu...

Goyet
Feldhofer
Goyet Q56-1 ?
Feld1 Feld2

Vindija

Ust'-Ishim

| A}

Ust’-Ishim 1

L35y

El Sidrén 33.16 33.19 33.25 33.26
[ ]
Les Cottes N Mezmaiskaya
— Oase
SD1253
:
Z4-1514 Lj} Mez1 Mez2
Sima de los Huesos Oase 1

AT-5431 AT-5482

The genome of the offspring of a Neanderthal
mother and a Denisovan father

Viviane Slon"”*, Fabrizio Mafessoni'’, Benjamin Vernot'’, Cesare de Filippo', Steffi Grote', Bence Viola*?, Mateja Hajdinjak',
Stéphane Peyrégne!, Sarah Nagel', Samantha Brown®, Katerina Douka*®, Tom Higham®, Maxim B. Kozlikin?,
Michael V. Shunkov?®, Anatoly P. Derevianko?, Janet Kelso!, Matthias Meyer!, Kay Priifer! & Svante Piibo'*

6 SEPTEMBER 2018 | VOL 561 NATURE 113
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Historia admiksj

- Dwie fale admiksji z dwoch réznych grup
Denisowian w Azji wschodniej

Neandertal Denisovan' Denisovan® East Asian Oceanian European

- Tylko jedna w Oceanii

]

P’ Denisovans Neanderthals

esssss—— — Adml)(Ed

e genomes

Modern humans

- Neandertal

Neandertal and
Denisovan?

_ ‘l o Two waves of

(et ;‘!"’ ‘Denisovan admixture

b =
1 |
L} _l o bl
| - -
S| H 2|
| - § . N
|

Neandertal,
Denisovan' and

detected in East Asians Denisovan?

Cell 173, March 22, 2018 © 2018 Elsevier Inc.

Browning et al., 2018, Cell 173, 53-61
March 22, 2018 © 2018 Elsevier Inc.
https://doi.org/10.1016/j.cell.2018.02.031

Ancestry proportions
not drawn to scale



Pochodzenie H. sapiens Furasia Africa

0
sapiens
Denisovans
. /7 \ Neanderthal
oresiensis
0.4 -
erectus
heidelbergensis
0.8 -
antecessor

1.2 -
16— erectus
2.0

CC BY-SA 3.0, https://commons.wikimedia.org/ wg. C. Stringer



https://commons.wikimedia.org/

Homininy z Sima del los
Huesos

- -430 kYA, pétnocna Hiszpania (Sierra de
Atapuerca), 28 osobnikow

- Sekwencje mtDNA (2014) bilzsze
Denisowianom

Skeleton of a Homo heidelbergensis from Sima de los
Huesos, a unique cave site in Northern Spain.
© Javier Trueba, Madrid Scientific Films

- Sekwencje nDNA (2016) blizsze
neandertalczykom

- Hipotezy
+ H. heidelbergensis

- Wczesny neandertalczyk, pozniej
wymiana mtDNA

- admiksje

The Sima de los Huesos hominins lived approximately

400,000 years ago during the Middle Pleistocene.
© Kennis & Kennis, Madrid Scientific Films



Altitude adaptation in Tibetans caused by
introgression of Denisovan-like DNA

CCo nam 7\/7C 17/
O a d a+y t e k r y OW k I f Emilia Huerta-Sanchez">*, Xin Jin"**, Asan">®*, Zhuoma Bianba’*, Benjamin M. Peter?, Nicolas Vinckenbosch?, Yu Liang"*®,

Xin Yi">¢, Mingze He"®, Mehmet Somel®, Peixiang Ni', Bo Wang', Xiaohua Ou', Huasang', Jiangbai Luosang', Zha Xi Ping Cuo'®,
Kui Li", Guoyi Gao'?, Ye Yin', Wei Wang', Xiuqing Zhang"'*', Xun Xu', Huanming Yang"'>'®, Yingrui Li', Jian Wang-'®,
Jun Wang">1718:1° & Rasmus Nielsen*2%!

- Genetyczne podtoze adaptacji do zycia na
duzych wysokosciach u Tybetanczykow - R R TT

W L LM
warianty genu EPAST (szlak hipoksji) 7 -|

A

Denisova

-+ Zwigzane z konkretnym haplotypem
EPAS1, czestym u Tybetanczykow, rzadkim

Tibetans
| ] [ § 8 & fhl

u Chinczykéw Han = )t S ) o)

- Haplotyp ten wystepuje w sekwencii .
Denisowian : ¥ ' Ny
- .1

L Ill' [
il A
- -l
Figure 2 | Haplotype pattern in a region defined by SNPs that are at high
frequency in Tibetans and at low frequency in Han Chinese. Each column is
a polymorphic genomic location (95 in total), each row is a phased haplotype
(80 Han and 80 Tibetan haplotypes), and the coloured column on the left
denotes the population identity of the individuals. Haplotypes of the Denisovan
individual are shown in the top two rows (green). The black cells represent the
presence of the derived allele and the grey space represents the presence of
the ancestral allele (see Methods). The first and last columns correspond to the

194 | NATURE | VOL 512 | 14 AUGUST 2014



Co nam dall
Neandertalczycy?

Populacja Neandertalczykow wykazywata
zroznicowanie alleli odpowiadajacych za
wyglad (np. kolor skory i wiosow) - tez byl
roznorodni

Niektore (ale nie wszystkie) allele
odpowiadajgce za te cechy u ludzi mogty
pochodzi¢c od Neandertalczykow

Allele genow uktadu odpornosciowego

Allele zwigzane ze zmiennoscia chronotypu

Neandertalczycy diuzej od nas ewoluowal
W obszarach o mniejszym nastonecznieniu

A

Very
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(8551)
Fair
(77832)
Light
olive
(19350)

Dark

olive
(1672)

0
Neanderthal allele frequency

Skin color
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\\
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20.5% ¢ :O:
M

(35%17)

21.9% N
-2 12.0%

(26709)

60 80 100 20 40 60 80 100

Neanderthal allele frequency

The Contribution of Neanderthals
to Phenotypic Variation in Modern Humans

Michael Dannemann! and Janet Kelso!/*

The American Journal of Human Genetics 107, 578-589, October 5, 2017



le byto fal migracji”

THE MIGRATION OF ANATOMICALLY MODERN HUMANS

Evidence from fossils, ancient artefacts and genetic analyses combine to tell a compelling story

Peslera cu Oase
(Romania)

Qued Djebbana
(Mlgeria)

- Szczatki H. sapiens sprzed ~100 kYA PARTESR T @

Human occupation
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- Plerwsza migracja ~120 kYA - przodkowie
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Two routes jump out as prime candidates for the human exodus  programme "Environmental Factors in the Chronology of Human Early humans may have taken this southern route out of Africa. provided a "humid corridor” across the Sahara. y / =
out of Africa. A northern route would have taken our ancestors Evolution & Dispersal™ (EFCHED). The northern route appears easier, especially given the team's finding Armitage has discovered that these lakes were present around HELG '0'3'? and
from their base in eastern sub-Saharan Africa across the Sahara During the last ice age, from about 80,000 to 11,000 years that the Suez basin was dry during the last ice age. But crossing the 10,000 years ago, when there is abundant evidence for human stone points
desert, then through Sinai and into the Levant. An allernative aqo, sea levels dropped as the ice sheets grew, exposing large Sahara desert is no small matter. EFCHED scientist Simon Armitage of occupation of the Sahara, as well as around 115,000 years ago, ~15k
southern route may have charted a path from Djibouti or Eritrea  swathes of land now submerged under water and connecting the Royal Holloway University of London has found some clues as to when our ancestors first made forays into Israel. It is unknown
in the Horn of Africa across the Bab el-Mandeb strait and into regions now separated by the sea. By reconstructing ancient how this might have been possible. During the past 150,000 years, whether another humid corridor appeared between about 65,000
Yemen and around the Arabian peninsula. The plausibility of shorelines, the EFCHED team found that the Bab el-Mandeb North Africa has experienced abrupt switches between dry, arid and 50,000 years ago, the most likely time frame for the human
these two routes as gateways out of Africa has been studied as  strait, now around 30 kilometres wide and one of the world's conditions and a humid climate. During the longer wetter periods exodus. Moreover, accumulating evidence is pointing to the
part of the UK's Natural Environment Research Council's busiest shipping lanes, was then a narrow, shallow channel. huge lakes existed in both Chad and Libya, which would have southern route as the most likely jumping-off point.
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Model dwoch fal migraci

Pierwsza fala migracji (xOoA): zasiedlil Azje
Pd.-Wsch., ale wyginell

Druga fala migracji (OoA) - przodkowie
wszystkich wspotczesnych populaciji poza
Afryka

Krzyzowanie sie XOoA z OoA u przodkow
dzisiejszych mieszkancow Australii |
Oceani

Poprzez xOoA wiekszy udziat genow
Neandertalczykow i Denisowian w Azji Pd.-

Wsch.

Basal Eurasian
Neanderthal line

Europe

WHG

ANE

East Eurasian

East Asia

<>

Jenisova line
-~

Sahul

African Pygmies

{fuman line

From

Genomic analyses inform on migration events during the peopling of Eurasia

Luca Pagani, Daniel John Lawson, Evelyn Jagoda, Alexander Morseburg, Anders Eriksson, Mario Mitt, Florian Clemente, Georgi Hudjashov,
Michael DeGiorgio, Lauri Saag, Jeffrey D. Wall, Alexia Cardona, Reedik Magi, Melissa A. Wilson Sayres, Sarah Kaewert, Charlotte Inchley,
Christiana L. Scheib, Mari Jarve, Monika Karmin, Guy S. Jacobs, Tiago Antao, Florin Mircea lliescu, Alena Kushniarevich, Qasim Ayub, Chris

Tyler-Smith + etal.
Nature (2016) | doi:10.1038/nature19792



coor | [ T NN N N
hil

‘Pozegnanie z Afrykg” "

Neandertals
Denisovans

- Wczesniejsze wersje koncepcji OAR 300k —
Florisbad

niedoszacowaty zroznicowanie skul
mieszkancow AfrykKi

+ badania skoncentrowane na
mieszkancach Europy i USA
H. sapiens byt szeroko rozpowszechniony o
w Afryce juz w czasach, gdy powstawat
cztowiek anatomicznie wspotczesny

Present

Waskie gardto populacyjne dotyczy gtownie B
przodkow populacji nieafrykanskich

e Wy

_——

Genomowe analizy prehistorii Afryki (aDNA)
dopiero od niedawna (2017-19)

c ‘ Human- Human- Human- Deep Deep Deep Deep NKSP- Outof
Southern African ancient genomes estimate modern human divergence to 350,000 to 260,000 ol iathicd Neandertal Neandertal = Neandertal Human Human Human Human SKSP AFR
years ago P (Nean- (Nean- (Nean- (Dinka- (Dinka- (Mandenka- (Mandenka- (San- (Dinka-
Carina M. Schlebusch, Helena Malmstrdm, Torsten Gunther, Per Sjédin, Alex dCthH a Edlund, Arielle R.
Munter s, Mario Vicente, Maryna Stmy Hmml Soodyall, Marlize Lo Mibard and Mattias Jakobss ind, Ariete S San) Ohkey eeia S v Sen) e e Serdinien)
G-PhoCS 545+9 534+8 535+9 3367 282+7 3567 298+7 185+ 6 1156
TT-method 660 £ 33 639 £ 26 632128 265%5 2855 2566 261%5 1565 766

Science 358 (6363), 652-655.
DOI: 10.1126/science.aao62660riginally published online September 28, 2017




Roznorodnosc genetyczna ludzi jest stosunkowo niewielka

30—

20 —

20 —

15 —

10 —

5 —

0

Humans Chimps  Gorillas Orang-utans

Fig. 11 DNA sequence diversity within humans and great apes.
Values are based on the number of variable positions within each

species taking the number of sequences determined into account
(Watterson's diversity estimator, 8,,).

Kassemann & Paabo, 2002, J. Int. Med. 251:1-18



ROznorodnosc | rownosc

Roznice biologiczne miedzy ludzmi sg
faktem

Nie odpowiadaja tradycyjnie pojmowanym
rasom

- ale moga rozrdzniac grupy etniczne o
roznej historii

ldea rownosci nie polega na negowaniu
istnienia ré6znorodnosci!

& Humr

The Facts & Fallacies in the E.t'Fk:rEi'L'::-
Genetics & Education Controversy




/miennosc a rasy

- Istniejg cechy, ktorych zmiennosc¢ wykazuje
korelacje (kowariancja)

- nie tworzg wyraznych zgrupowan, tylko
gradienty

* nie dzielg na tradycyjnie pojmowane rasy
(nawet takie cechy, jak odcien skory)

- dajg rézne wyniki zaleznie od wybranych
do analizy genow

- Podzialy sa zalezne od kontekstu
spotecznego (np. Sycylijczycy w USA na
poczatku XX w.)
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Czyste linie”?

- Przewaznie nie da sie przypisac
jednoznacznie osoby do jednej z kilku
bliskich genetycznie (ale niekoniecznie
Kulturowo) grup

—_—

- Konflikty najczesciej miedzy bardzo bliskimi

. - ) 2 ) 7P n w v w nwwmw v v wm n N1 n v 7P}
grupami G c|o © & ccReeg x|lcedc 8L8cdc 2|lod ¢ & 2
S S8lg 2 & SZNSs Q|82 508 SS50g¢8 /NS & © O
o .— e — -— (-
£ 5|5 % £ 585585(58°%5 50895 5(8C £ 8 8
o|g ® T =52 53530|50c © o6~ 9dO o ® = 35
S |la m T w! OV M < =" & | ® T
il » E 2 8% £ sOdm S0 3 o
L _S O = (© O c = Y m =
" = z = = = 2 Jd & 5
o L [ L B ya
O L — @
> M
LL -
- | -
% 2
7))
= South Europe Western Balkan | @ | East Europe

Standing at the Gateway to Europe - The Genetic
Structure of Western Balkan Populations Based on
Autosomal and Haploid Markers

Lejla Kovacevic'?3*, Kristiina Tambets', Anne-Mai llumée', Alena Kushniarevich’,

Bayazit Yunusbayev'3, Anu Solnik’, Tamer Bego® Dragan Primorac®, Vedrana Skaro®,
Andreja Leskovac’, Zlatko Jakovski®, Katja Drobnic®, Helle-Viivi Tolk', Sandra Kovacevic'®,
Pavao Rudan'’', Ene Metspalu’, Damir Marjanovic**

PLOS ONE | www.plosone.org 1 August 2014 | Volume 9 | Issue 8 | e105090
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