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Zrodta informaci

- Wykopaliska
- Analiza sekwencji wspotczesnych
- iInferencja filogenetyczna, koalescencja
- Badanie antycznego DNA (aDNA)
- czesciowe i kompletne sekwencje
- limit (cztowiek) - ok. 400 000 lat
(fragmenty mtDNA), 45 000 lat (kompletny

genom)

+ pojedyncze doniesienia - 700 000 lat
(koniowate, Plejstocen)

Bence Viola, MPI| EVA, za nature.com


http://nature.com
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Skala czasu: gdyby Ziemia
istniafa 1 rok...
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Cztowiek jest zwierzeciem
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Scala naturae
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- Wywodzi sie od Arystotelesa
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- W teologii - Sw. Tomasz z Akwinu

- Hierarchia bytow

- Cztowiek “korong stworzenia” (silny
antropocentryzm)

+ ponad zwierzetami, ponizej
aniotow




Cztowiek jest zwierzeciem
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Jestesmy zwierzetami - naczelnymi
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EVOLUTION
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Sahelanthropus Australopithecus Ausralopithecus Homo Habilis
Tchaedensis 7 - 6 mya Afarensis 3,7 - 3 mya Africanus 3,3 - 2,1 mya 24 -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

: . — i Homo Sapiens
%%g%:oeidgé%eé%%nsf :;ggoﬁl(zﬁ%‘gg?: Homo Neanderthalensis 200,000 ya - Present
| | 4 350,000 - 28,000 ya ( Human ) © nationalgeographic.com
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Przodkowie”

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

Kenyanthropus platyops Homo rudolfensis Homo eréctus

L ' — | :
Ausfralopithecus anamensis

1 | :
/ ™~ Homo

; ’ ergaster ™~ \ heidelbergensis
: D e— : \ﬁ :

Sohelonrhrépus tchadensis / i  —

Ardipithecus ramidus . Australopithecus : /  Homo habilis

. afarensis : : : I :
: : : : Homo
: , ; I sapiens

I

A:usfrolopi!hecus africanus : B
R . . ™

O:r o e : ; Z \\ Paranthropus robuslus

— L
/ ; ' Homo!

i Paranthropus boise . neanderthalensis

Paranthropus
gethiopicus

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



Orrorin tugenensis

- Odkrycie: 2001
* Ok. 5-6 min. lat temu
+ Czy byt przodkiem ludzi?

- Jezeli tak, to czy Australopithecus byt boczna
linig?

- Niektore cechy bardziej “ludzkie” niz u
Australopithecus

+ Czy byt dwunozny?

- analiza kosci — przynajmniej czesciowo tak

ORRORMN TGS NGNES

-+ Gdzie zyt — las czy sawanna”?

- raczej las lub pogranicze



Ardipithecus ramidus - Ardi

Odkrycie 1994, publikacja 2009
4.4 min. lat

Najstarszy znany wiasciwy hominin
Przynajmniej czesciowo dwunozny,

Przodek Australopithecus (?)

36 20CTOBER 2009 WVOL 326 SCENCE
Putbuad by AAAS



Ardipithecus ramiaus - Ardl
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FOSSILS OF THE HUMAN FAMILY
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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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Pleistocene Epoch

Holocene Epoch |

www.sciencemag.org SCIENCE VOL326 2 OCTOBER 2009

Published by AAAS




Australopitek

- Grupa wielu gatunkow
- gracylne
- masywne (Paranthropus)

- 4 -2 MYA

- HOMO
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Australopithecus sediba

W

2

o HOMO

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

19 SIMILARITIES WITH AUSTRALOPITHS

Small brain size

Long, high cheekbones
Primitive molar cusps
Small body size

Long upper limbs

Primitive heel bone Science

Front of brain reorganized
Projecting nose

Smaller teeth and chewing muscles
Hips less flared, similar to humans
Longer legs

Hand with precision grip

o g & O N =

Opisany w 2010,
Wiek: ~ 2 min. lat



Rodza] Homo

- Ok. 2,3 MY

Narzedzia kultury Olduvai (1,9 MYA) —
Homo habilis

+ Homo erectus, H. ergaster, H. antecessor
(pitekantropy) — 1,5 min. lat temu, wymart
70 tys. lat temu

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

Odkryte niedawno w Gruzji (Dmanisi) skamieniatosci (~1,8 MYA) sugeruja, ze
H. habilis, H. ergaster | H. rudolfensis mogty byC jednym gatunkiem - H.
erectus

Na podstawie zmiennosci morfologiczne] (nie ma danych genetycznych)




Homo naledl
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Opisany w 2015 . feeg
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Jaskinia Dinaledi, RPA
Przedstawiciel pierwotnych Homo, wiele
cech posrednich miedzy australopitekami a

ludzmi

Datowanie niepewne, ostatnie dane (2017)
- 300 tys. lat!

Przestanki, ze sg to slady pochowku




Pochodzimy z Afryki

KEY EARLY HOMININ SITES

Australopithecus afarensis (Lucy)

Hadar—@ . ,
najstarsze slady Homo (szczeka ~ 2,3 min lat)

EFHIOPIA

KENYA
Olduvai Gorge —@

IANZANIA
Australopithecus, Homo habilis, H. erectus, H. sapiens
Malapa
Sterkfontein : :
l | Australopithecus africanus
SOUTH A. sediba

| AFRICA Swartkrans



Najstarsi H. sapiens

- Okoto 500-400 tys. lat temu - rozejscie
sie linii cztowieka i Neandertalczyka

-+ Okoto 200 tys. lat temu - anatomicznie
wspotczesny H. sapiens - populacja
przodkow

+ Okoto 300 tys. lat temu - 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!?, 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.



Ponad pottora miliona lat temu - pierwsze migracje
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Przodkowie czy kuzyni?

Homo Georgicus
1,8 mya

Homo Heidelbergensis
600,000 - 200,000 ya

-
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Homo Ergaster Homo Erectus
1.9 -1,5mya 1,8 mya - 30,000 ya

Homo Floresiensis | .
g5,000-12,000ya oMo Neanda/Mawensia

350,000 - 28,000 ya

r :
. . . ‘ “ -
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Homo Antecessor
1,2 mya - 500,000 ya

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 tys. lat temu na Potwyspie Iberyjskim



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

| | LTI T LT Iasn
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Jobling & Tyler-Smith (2003) Nature Rev. Genet. 4, 598-612



Model OoA (OAR)

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

-+ Ok. 200 000 lat temu jedna z populac) przodkow cztowieka (to juz byt H.
sapiens) rozpoczeta migracje z Afryki na pozostate kontynenty

- Nowi migranci wyparli zyjace juz w tych regionach hominidy — potomkow
wczesniejszych migracii

- Wszyscy wspotczesni ludzie sg potomkami tych ostatnich migrantow



THE MIGRATION OF ANATOMICALLY MODERN HUMANS

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. \
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 tools 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 alternative 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 aqo, ~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 aqgo, 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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© nationalgeographic.com
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O co chodzi w teorii OAR

- Nie o to, ze pochodzimy z Afryki
- afrykanskie pochodzenie hominidow jest w praktycznie wszystkich modelach
 Nie o0 to, ze wywodzimy sie od 1 kobiety (“Ewy”)

- jestesSmy potomkami jedne] populacii, linie kazdego genu (a wiec | mtDNA) muszg
sie zbiegaC w ktoryms momencie

- Ostatni wspolny przodek wszystkich ludzi zyt stosunkowo niedawno (~200 tys. lat
temu) w Afryce, byt to cztowiek wspotczesny (H. sapiens)

+ Hominidy, ktore wczesniej] opuszczaty Afryke to nie nasi przodkowie, tylko boczne linie



Prehistoria Europy

Pierwsi osadnicy (z Afryki, bazalna populacja Eurazji, ~ 50 000 lat temu)

- Zlodowacenia - refugia na potudniu i ponowne zaludnianie pothocy (18 000 -
10 000 lat temu)

Migracje neolitycznych rolnikow z Bliskiego Wschodu (10 000 - 7 000 lat temu)

* rozprzestrzenianie sie cywilizacji neolitycznej - czesciowo genetyczne (migracje), czesciowo kulturowe
Pozniejsze migracije

*  np. migracja indoeuropejska 4 000 - 1 000 lat temu



Potomkowie pierwszych
Europejczykow?

Dowody na ciggtosc populacyjna w linii ; Basque Country
zenskiej (MtDNA) od czasow pre- .
neolitycznych tylko u Baskdéw FRANCE

SPAIN

AJHG

Volume 90, Issue 3, 9 March 2012, Pages 486-493

Report

The Basque Paradigm: Genetic Evidence of a Maternal
Continuity in the Franco-Cantabrian Region since Pre-Neolithic
Times

Doron M. Behar' 2, Christine Harmant': 3, Jeremy Manry': %, Mannis van Oven?, Wolfgang Haak®, Begoiia
Martinez-Cruz®, Jasone Salaberria’, Bernard Oyhargabal’, Frédéric Bauduer®, David Comas®, Lluis
Quintana-Murci’ - & . B4 The Genographic Consortium 9



Uproszczenia

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

- Traci sie jednak wiele informaciji o réznych
przodkach




W epoce genomu

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

+ Duzo trudnigjsza analiza danych

+ Duzo nowych informacii

ST ekl
» 12.6-kyr-old Clovis
individual sequenced®!
» 23-kyr-old Mal’ta individual
sequenced’3
« 45-kyr-old Ust'Ishim individual * Large population genomic
« First ancient human genome® from Siberia sequenced’* studies of E‘i?ﬂgns 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
sequenced41;rom 90-year-old recent Neanderthal introgression sequenced®®
tuft of hair « Large population genomic or genome-wide

studies of Bronze Age Europeans®®®°

and Asians®©

 Large genomic studies of ancient and
modern Native Americans, Paleo-Eskimo
people and the Inuit®3*

302 | NATURE | 541 | 19 JANUARY 2017



Podejscie genomowe

- Trudniejsze w analizie, ale wiecej informaciji

- Jedyny sposob analizy admiksiji -
przeptywu informacji miedzy populacjami

- Przejscie od analizy drzew pojedynczych
genow do analiz dla wielu niesprzezonych
loci - wyzwanie teoretyczne

Hofreiter et al. 2014, Bioessays 36



Europejska mozaika

Map of west Eurasian populations.
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Europejska mozaika

+ Co namnig] 3 populacje zrodtowe
+ zachodnioeuropejscy towcy-zbieracze (WHG, najwczesnie|sze)

+ prawdopodobnie ciemna skora | jasne oczy

- dawni mieszkancy pothocnej Eurazji (ANE, Syberia), tez slady w populacjach rdzennych
mieszkancow Ameryki

- plerwsi rolnicy (EEF, Bliski Wschod + Batkany, rewolucja neolityczna)

- |Jasna skora, ciemne oczy

- na podstawie analizy DNA szkieletow sprzed 7 000 - 8 000 lat 1 wspodtczesnych Europejczykow
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Czwarte zrodto

- Yowcy-zbieracze z Kaukazu (CHG)

- DNA mezczyzny sprzed 13 300 Iat
(Kotias, Gruzja)

- Nalezat do grupy, ktora oddzielita sie od
przodkow europejskich towcow-zbieraczy
~45 tys. lat temu, a od przodkow
neolitycznych rolnikdw ~25 tys. lat temu

- |lch potomkowie - Yamnaya (lud pasterski)
migrowali do Europy ~3000 p.n.e., stad
wktad do genomow Europejczykow

» Duzy udziat u wspotczesnych
mieszkancow Kaukazu

Bichon

b
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Upper Palaeolithic genomes reveal deep roots
of modern Eurasians
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A Genetic Atlas of Human Admixture History

Science 14 February 2014:
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A genetic atlas of human admixture history

Companion website for "A genetic atlas of human admixture history", Hellenthal et al, Science (2014).
Historical event | Target population | Data | Preferences | Help and FAQ |
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Neandertalczycy

Pierwsze slady o cechach neandertalskich
(Azja) juz ok. 400 000 lat temu

Zyt w Europie, wyginat okoto 30 000 lat
temu

Przodkowie cztowieka wspotczesnego
zasiedlili Europe ok. 40 000 - 50 000 lat

temu

Czy Neandertalczycy byli przodkami
Europejczykow, czy krzyzowali sie z
ludzmi?




Long, flat, low braincase

Receding Circular orbits
forehead

Occipital bun

Supraorbital torus

Large nasal
cavity

1

|7 Projecting midface

Large gap behind third \ . .
nciia Little or no chin (mental

eminence)

Suprainiac fossa
DAY/
‘.nu'nn'}

a
@ Preview

“’ Y i .

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 Auqgust 2013.




Genom Neandertalczyka Svante Padbo

- Zsekwencjonowano fragmenty mtDNA z N\ EA[\\\,,%E&IQ&EZYK
Kilku probek (1997) - Neandertalczyk '_ ZAGINIONYCH GENOMOW

boczna linig, a nie przodkiem cztowieka

- Zsekwencjonowano ok. 10° bp DNA
jadrowego (20006)

+ 60% genomu jadrowego (2010)
+ Obecnie - 99% genomu z pokryciem 50x

dla pojedynczych osobnikdw (z ~40 mg
koscil)




MtDNA - wnioski

HVR 1
Vindija 75
Sekwencje mtDNA Neandertalczyka lokujg 120 |
sie poza drzewem populacji ludzkich ezkaistaya
Linie rozdzielity sie zanim przodkowie
cztowieka opuscili Afryke
Africans
Nie sg bardzie] podobne do sekwencii - i |
europejskich nomAfricans
Brak sladow mieszania sie 22 ? Africans
Neandertalczykow i ludzi wspotczesnych .
1 African
1 1 African
1 1 African

J Africens

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



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 y.a. ~41,000 y.a.
Coalescence time of Split of ancestral Earliest rr;odern humans
human and Neanderthal human and Neanderthal in Europe
reference sequences populations ~195,000 y.a. I ~28,000 y.a.
Earliest known anatomically | Most recent known
modern humans Neanderthal remains

Modern

l
l
l
I
I
l
| human

Neanderthal

—
Genomic data

Fossil data

essmmw 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

-~ 2-49% miejsc zmiennych genomow Eurazji z warlantami pochodzenia
neandertalskiego

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



Neandertalczycy | ludzie

Analiza DNA z wykopalisk z terenu Rumunii
| Wioch

Ludzie i Neandertalczycy krzyzowali sie
jeszcze w Europie ok. 40 000 lat temu

Slady mieszania 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 Denisowa (Attaj)

Wspotczesni Neandertalczykom

Prawdopodobnie grupa siostrzana

A /—
i A Neanderthals = | EURASIA
Slady krzyzowania z ludzkimi migrantami w " P A j ®
populacjach Oceanil @ o
W
Epizody krzyzowania podczas migracii > ¢
do Azji Pd.-Wsch. Africans Sy oo e
&
L Africans

L & 0(:3>EA:|‘A.

Africans



Sekrety naszych przodkow

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

gatunkiem

Divergence
of Hominin
lineages

Origin of
modern humans

Population
divergence

Out of Africa

Present day
Kyr

Denisovan

Neanderthal ~
Unknown
Hominin
q
\
\
\
\
\
\; Altai
\\
/) — <
ANE WHG EEF| /  El Sidrén
and
Ancestral |/ Vindija
European |/
Europe and East America  Oceania
western Asia Asia

302 | NATURE | 541 | 19 JANUARY 2017



Altitude adaptation in Tibetans caused by

4 ' introgression of Denisovan—]ike DNA
C O n a m d a+y te krzyZOW kl ? Emilia Huerta Sanchez">**, Xin Jin"**, Asan'® *, Zhuoma Bianba’* , Benjamin M. Peter?, Nicolas Vinckenbosch?, Yu Liang">®,

Xin Yi">¢, Mingze He Mehmet Somel Peixiang N Bo Wang Xlaohua ou, Huasang J angbal Luosang Zha X Pi ng Cuo‘o,
Kui Li", Gu0¥1 Gao Ye Yin', Wei Wang Xiuging Zhangl 4, Xun Xu', Huanmlng Yang"'>®| Yingrui Li', Jian Wang"®
Jun Wang"! 9 & Rasmus Nielsen"> 0.2

- Genetyczne podtoze adaptacji do zycia na
duzych wysokosciach u Tybetanczykow - iy
warianty genu EPAS1 (szlak hipoksji) T ‘

E:-

WL L L

Denisova

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

Tibetans

- Haplotyp ten wystepuje w sekwencii
Denisowian

Han Chinese
—

QUL AP B AR

k1
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



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




le w nas Neandertalczyka®

- Wktad Neandertalczykow

N N B O
S Sk B G A
1 ] ] 1 ]

Latitude (°)

EF
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o Longitude (°) , . .
Maillick et al. 2016 Nature (2016) | doi:10.1038/nature18964
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le byto fal migracji”

- Szczatki H. sapiens sprzed ~100 tys. lat
znajdowane poza Afryka (np. Chiny

- Plerwsza migracja ~120 kYA - przodkowie

mieszkancow Australii i Oceanii

»+ Kolejna fala - ~ 80-60 kYA - Eurazja

THE MIGRATION OF ANATOMICALLY MODERN HUMANS

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

W Pestera cu Oase
(Romania)

(Algeria)

Shell beads >35k

N

- C
Skhul and Qafzeh
j (Israel)
ATLANTIC : ‘ 120-90k
CROSSING Q | shell beads ~110k
“Lagar Velho boy"

(Portugal)

Taforal NORTHERN {*
(Morocco) RUT!

Shell beads ~82k -
Herto

(Ethiopia)
~160k

0mo Kibish

(Ethiopia) Singa )
~195k (Sudan)
~155k
Blombos Caves
(South Africa)
75-65k

2 pieces of engraved ochre ~77k
Shell beads ~75k

Two routes jump out as prime candidates for the human exodus
out of Africa. A northern route would have taken our ancestors
from their base in eastern sub-Saharan Africa across the Sahara
desert, then through Sinai and into the Levant. An alternative
southern route may have charted a path from Djibouti or Eritrea
in the Horn of Africa across the Bab el-Mandeb strait and into
Yemen and around the Arabian peninsula. The plausibility of
these two routes as gateways out of Africa has been studied as
part of the UK’s Natural Environment Research Council's

Tianyuan
(China)

A _\ >
: SOUTHERN
'/ ROUTE

S BAB EL-MANDER

Batadomba Lena Cave
(Sri Lanka)

Bones and artifacts
~35k

Klasies River

90-65k
Cultural artifacts ~70k

~46k

programme "Environmental Factors in the Chronology of Human
Evolution & Dispersal” (EFCHED).

During the last ice age, from about 80,000 to 11,000 years
aqo, sea levels dropped as the ice sheets grew, exposing large
swathes of land now submerged under water and connecting
regions now separated by the sea. By reconstructing ancient
shorelines, the EFCHED team found that the Bab el-Mandeb
strait, now around 30 kilometres wide and one of the world's
busiest shipping lanes, was then a narrow, shallow channel.

Fa Hien Cave and —~

D -
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(South Africa) Lake Mungo

o
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RQUTE
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S g a

: PACIFIC COASTAL
. ROUTE

n
/ c Niah Caves
ﬁp (Sarawak)

. 65k‘\i. A. - J -45k

Early humans may have taken this southern route out of Africa.
The northern route appears easier, especially given the team's finding
that the Suez basin was dry during the last ice age. But crossing the
Sahara desert is no small matter. EFCHED scientist Simon Armitage of
the Royal Holloway University of London has found some clues as to
how this might have been possible. During the past 150,000 years,
North Africa has experienced abrupt switches between dry, arid
conditions and a humid climate. During the longer wetter periods
huge lakes existed in both Chad and Libya, which would have

~~'§ -
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provided a "humid corridor" across the Sahara.

Armitage has discovered that these lakes were present around Flake tools and
10,000 years ago, when there is abundant evidence for human stone points
occupation of the Sahara, as well as around 115,000 years ago, ~15k

when our ancestors first made forays into Israel. It is unknown
whether another humid corridor appeared between about 65,000
and 50,000 years ago, the most likely time frame for the human
exodus. Moreover, accumulating evidence is pointing to the
southern route as the most likely jumping-off point.

e®

Emergence of AMH briefly occupy
anatomically modern Israel (Skhul and Qafzeh)
humans (AMH) in Africa

MIDDLE PALAEOLITHIC (EUROPE AND ASIA) / MIDDLE STONE AGE (SUB-SAHARAN AFRICA)

@
2

Ice age begins

Bea

AMH begin to AMH spread AMH reach
leave Africa across S.E. Asia Australia

ok |70k

Population explosion in Africa l

-i :

Symbolic engravings in ochre and ornamental
beads from marine shells at Blombos, South
Africa, and other shell beads in Taforalt, Morocco

I Population explosion in Asia l

UPPER PALAEOLITHIC (EUROPE AND ASIA) / LATE STONE AGE (SUB-SAHARAN AFRICA) HOLOCENE
Flowering of characteristically modern %

behaviour seen in Aurignacian artifacts |

|AMH in Europe l‘ ,,-/
/

AMH in Period of warm,

Americas I Ice age ends | stable climate

10k Toda

Europe begins
to cool further

I Population explosion in Europe ] Neanderthals go extinct




le byto fal migracji”? -
najnowszy model

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.

{uman line

Basal Eurasian S
Neanderthal line . 8‘
0

WHG
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<
East Eurasian +=2
0
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=
African Pygmies . §

Jenisova 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



RoznorodnosC genomow cziowieka dzisial



IGSR: The International Genome Sample Resource

Providing ongoing support for the 1000 Genomes Project data

Home About Data

Portal Analysis

Contact Browser FAQ

IGSR and the 1000 Genomes Project

Canada
orth United States
cific O
‘ean

Mexico

South

Pacific

c

Greenland

North

Atlantic

e

Venezuela
a

Brazil

Bolivia

Chile

Argentina

Finland
Iiceland Sweden
Russia
Norway .
United
Kingdom
‘ Poland
. Ukraine
Germany Kazakhstan
- , Mongolia
o @ ®
Turkey Chn v
China South Korea

. Afghanist
raq Iran ’
Pakist
Saudi Arabia ‘Indla . ‘. ‘
Tt nd

Algeria Libya Egypt

Republic
Mall_Jof Niger Sudan ‘
O (e o °
A a
DR Congo O ind
ndonesia
Tanzania I pa@ﬂﬂ»?f"
Angola
Namibia Indian
‘ = Madagascar AL dial
South olswana gcean Australia
Atlantic
Ocean South Africa

Populations: O - African; @ - American; @ - East Asian; @ - European; @ - South Asian;

New
Zealand

0

The International Genome Sample Resource (IGSR) was established to ensure the ongoing usability of data generated by the 1000
Genomes Project and to extend the data set. More information is available about the IGSR.
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1000 Genomes Project Publications
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Download data
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Twitter
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Projekt 1000 genomow

Table 1 | Median autosomal variant sites per genome

A global reference for human
genetic variation

The 1000 Genomes Project Consortium*

NATURE | VOL 526 | 1 OCTOBER 2015

AFR AMR EAS EUR SAS

Samples 661 347 504 503 489
Mean coverage 8.2 Ll

Var. sites Singletons Var. sites Singletons Var. sites Singletons Var. sites Singletons Var. sites Singletons
SNPs 4.31M 14.5k 3.64M 12.0k 3.55M 14.8k 3.53M 11.4k 3.60M 14.4k
Indels 625k - 557k - 546k - 546k - 556k -
Large deletions 1.1k 3 949 9 940 ¥ 939 O 947 9
CNVs 170 1 153 1 158 1 157 1 165 1
MEI (Alu) 1.03k 0] 845 0] 899 1 919 0] 889 0)
MEI (L1) 138 0] 118 0] 130 0] 123 0] 123 0]
MEI (SVA) 52 0] 44 0] 56 0] 53 0] 44 0]
MEI (MT) 5 0] 5 0] 4 0] 4 0] 4 0]
Inversions 12 0] 9 0) 10 0 9 0 11 0)
Nonsynon 12.2k 139 10.4k 121 10.2k 144 10.2k 116 10.3k 144
Synon 13.8k /8 11.4k 67/ 11.2k 79 11.2k 59 11.4k /8
Intron 2.06M 7.33k 1.72M 6.12k 1.68M 7.39k 1.68M 5.68k 1.72M 7.20k
UTR 37.2k 168 30.8k 136 30.0k 169 30.0k 129 30.7k 168
Promoter 102k 430 84.3k 332 81.6k 425 82.2k 336 84.0k 430
Insulator 70.9k 248 59.0k 199 57.7k 252 57.7k 189 59.1k 243
Enhancer 354k 1.32k 295k 1.05k 289k 1.34Kk 288k 1.02k 295k 1.31k
TFBSs 927 4 /759 3 /748 4 749 3 /765 3
Filtered LoF 182 4 152 3 153 4 149 3 1951 3
HGMD-DM 20 0] 18 0] 16 1 18 2 16 0
GWAS 2.00k 0) 2.07k 0] 1.99k 0 2.08k 0) 2.06k 0
ClinVar 28 0] 30 1 24 0] 29 1 27 i



Roznorodnosc genetyczna ludzi jest stosunkowo niewielka

30—
f~_ : . e 25 B

Gorillas

20 —

15 —

Chimpanzees

Orang-utans

10 —

Bonobos

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, 0,,).

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

2 Phylogenetic tree of 70 human, 30 chimpanzee, 5 bonobo, 11 gorilla and 14 orang-utan Xql3.3 DNA sequences. .



WiekszosC wariantow wspolna dla roznych populaci

MO

24 million 18 million 12 million

Private to Shared across
population all continents

Shared across
continents

Private to
continent

A global reference for human
genetic variation

The 1000 Genomes Project Consortium*

NATURE | VOL 526 | 1 OCTOBER 2015



|dea rasy

- Populacje ludzkie mozna potaczyC w duze grupy (3-5), ktore
+ Wykazujg podobienstwo wewnatrz grupy
* wykazujg roznice miedzy grupami

+ wykazujg znaczace roznice w zdrowiu, zdolnosciach, cechach charakteru
tp.



|dea rasy

- Populacje ludzkie mozna potaczyC w duze grupy (3-5), ktore
+ Wykazujg podobienstwo wewnatrz grupy
+ Wykazujg roznice miedzy grupami
+ Wykazujg znaczace roznice w zdrowiu, zdolnosciach

- lakie grupy nie istnieja

- Mozemy sledziC historie genow, migracji, grup, ale nie da sie na ich podstawie
tworzyC podziatdw



Johann Friedrich
Blumenbach

- 1775 - De generis humani varietate nativa

* dras
- kaukaska
* mongolska . : 3 4
Sngusas, Caribace. Feminac Sporpianac. O. Aahoda. Aithiiffiae
- malajska
- etiopska

- amerykanska

- Nie uwazat zadnej rasy za “gorsza” co do
zdolnosci

- Adam | Ewa byli rasy kaukaskiej i pochodzili z
Azji




Georges Cuvier

- Tableau élémentaire de I'histoire naturelle
des animaux (1798)

- podziat ludzkosci na trzy rasy: kaukaska,
mongolska | etiopska

- Adam | Ewa byli rasy kaukaskie]

- “rasa biata przewyzsza inne pod wzgledem
geniuszu, odwagi i aktywnosci”




Darwin O rasach

“It may be doubted whether any character
can be named, which is distinctive of a race
and is constant ... they graduate into each
other, and ... it is hardly possible to
discover clear, distinctive characters

between them ... "




Zagadnienie ras ludzkich

+ Argument Lewontina (1972)
Na podstawie analiz zmiennosci biatek (pierwsze analizy molekularne)

- zmiennosc wewnatrz grup kontynentalnych wieksza niz miedzy grupami
(85%/15%)

+ markery jednoznacznie odrozniajgce “rasy” - ~6% zmiennosci



Wiekszos¢ wariantow wspolna dla roznych populacii - argument
L ewontina w epoce genomu

24 million 18 million icinilic

\
Private to Shared across ‘
population all continents

Shared across
continents

Private to
continent

A global reference for human

genetic variation

00 Genomes Project Consortium*
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/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.)




Rasy a taksonomia

+ Z punktu widzenia taksonomii wszyscy
jestesmy Afrykanami

- W Afryce jest najwieksza r6znorodnosc

0.0090

A Sima de los Huesos

I Denisovans

I Neanderthals

I Africans

Asians and
Europeans



Rozne geny - rozne historie

THE MIGRATION OF ANATOMICALLY MODERN HUMANS

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. ’ |

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 tools 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 alternative 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 .
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Genetyka | “rasy”

Istnieje zmiennoSC genetyczna cztowieka (ale jest stosunkowo niewielka, okoto
0,1% genomu)

Moze nam wiele opowiedzieC 0 naszej historii (a racze] o wielu historiach)

Nie moze (I nie powinna) byC wykorzystywana by nas dzieli¢



Not even sure how i ended up with more anglo blood than German and french

" Anonymous (ID: {@NE2X8gh) == 08/22/16(Mon)21:44:47 No.86224577 P >>86224647

>>86224216 (OP)
Eastern European?

LOL you're not even white.

. VA 4
G e I I a et I l I CZ | I O S C | Anonymous (ID: (JE0INED8)) == 08/22/16(Mon)21:45:32 No.86224647 P >>86224992 >>86232972
y >>86224577

nice bait, i have blond hair and blue eyes

whiter than you'll ever be

" Anonymous (ID: @YEN#aP) == 08/22/16(Mon)21:46:05 No.86224697 P >>86224838

- Istniejg warianty genetyczne uznawane za - e B 739% Euopean

P ar s . - Southern European
wyrézniki danych populaci S m
.3% Nonspecific Southern European

] ] L, L. . ) B Northern European
o 1% B Biritish and Irish
Wystepujg w nich czesciegj, niz w innych [ m o
4 6% Nonspecific Northern European

05% W Eastern European

- Nie oznacza to, ze 01% W Ashkenaz

Nonspecific European

B 205% EastAsian & Native American

* muszg wystgpic u wszystkich o ee Amercan

0.6% East Asian

p rzed StaW|C | el | 4 5% Nonspecific East Asian & Native. ..

B 18% Sub-Saharan African

., B 03% Middle Eastern & North African

* nie moga wystgpic u innych populacii 02% W Notth Afican

0.1% Nonspecific Middle Eastern & N. ..

3.5% Unassigned

-+ Stosowanie genetyki do rozstrzygania e —

[~} Voting open for the 4chan Banner Contest! See the contest page for details.

kwestii etnicznych jest watpliwe Pt Gt Bt L] Ak o

File: wojak5.png (293 KB, 633x758)

Finding out I'm not white Anonymous (ID: (0zybgK7V ) &= 07/12/16(Tue)13:07:54 No 80718724 P >>80718785 >>B0718
>>807 19227 >>807 19396 >>80720500 >>80721291 >>80721901 >>80722047 >>80722693 >>80722835 »>60722906 >>80723226 >>80724722
>>80725158 >>B0725588 >>80725660 >>80726014 >>80726131 >>80726487 >>B0726603 >>80726833 >>B07260974 >>80727172 >>80727231
>>B80728863 >>80729235 >>80731250 >>B0731395 >>80731498 >>80732117 >>80732330 >>B073I3325 >>80733671 >>B0733807 >>80736023
>>80738381 >>80738393 >>80738420 >>80738735 >>80738760 >>80738786 >>80739314 >>80744546 >>80747924

>always think I'm Swedish, Germanic and white as fuck

>grow up 1o be a white nationalist, worshipping Hitler etc

>grandparents get old and start doing family research

>turns out I'm 25% ethnically Russian, 50% ethnically Finnish and 25% ethnically Sami

>realize my slightly slanted eyes making me look like a Hapa isn't a normal Swedish trait but a central-asiatic one
>realize | got a slavface

MY LIFE HAS BEEN A LIE WHERE DO | GO FROM HERE? DO | MOVE TO FINLAND?

Anonymous (ID: €IEIEETE)) == 07/12/16(Tue)13:08:57 No.80718785 P >>80718932 >>80720745 >>80723891
>>80718724 (OP)

Finnish not being white seems like a meme to me. A lot of finnish girls look pretty much indistinguishable from
swedes,




Roznorodnosc genetyczna a rasy

- Analiza zmiennosci genetycznej nie wspiera podziatu na duze jednostki (rasy)
-+ Pozwala na odtworzenie ztozonych i splatanych losow roznych grup ludzi
+ Ale nie jednostek

- Nie da sie stworzyC genetycznego testu jednoznacznie przypisujacego do
danej grupy



