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Light will be thrown on
the origin of man and
his history.
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T. H. Huxley (1863):

Evidence as to Man’s place in Nature
(Dukazy o misté Clovéka v pfirodé)

A. R. Wallace (1864):

Clovék se ve véech
castech sveho tela odlisuje
od lidoopl méné nez lidoopi

od nizSich primatu.

EVIDENCE

MANS PLACE IN NATURE

The origin of human races and the antiquity of Man deduced from the
theory of ,Natural Selection’ (PUvod lidskych ras a starobylost
Clovéka vyvozena z teorie prirodniho vybéru)



1871: The descent of man, and selection in relation to
sex (Pavod Clovéka a pohlavni vybér)

Charles Darwin

0 pohlavnim vybéru

THE

DESCENT OF MAN,

AXD

SELECTION IN RELATION TO SEX.

By UHARLES ]_JVAR“’IN, M.A, F.RE, &

I Charles Darwin
0 puvodu élovéka

IN TW0 VOLUMES~=Yor. I

WITH ILLUSTRATIONS.

LONDON:
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Mezera mezi lidoopy a
Clovékem je pfilis velka,
,divosi“ ji ani zdaleka
nevyplnuiji.

Selekce nemuze vysvétlit

smysl pro humor, davtip,

nadani pro matematiku,
filozofii, uméni nebo hudbu.




Rozdil mezi zivoCichy a
Clovekem je pouze
kvantitativni. U zvirat
existuje moralka, soucit,
smysl pro krasu.

U zvirat vidime chovani
analogicke lasce,
laskavosti, nabozenstvi
nebo altruismu.




neandertalci: 1829 Engis (Liege), 1848 Gibraltar, 1856 Neandertal

Honba za chybéjicim Clankem:

1891 Eugene Dubois: Anthropopithecus (Pithecanthropus, Homo) erectus,
Trinil, Java; 700 tis. — 1 mil. let

Trinil 2

E. Dubois
(1858—1940)



Honba za chybegjicim Clankem:

1924 Raymond Dart: Australopithecus africanus, Taung, J Afrika; 2,5 mil. let

R. Dart
(1893—-1988)



neandertalci: 1829 Engis (Liege), 1848 Gibraltar, 1856 Neandertal
hledani chybgjiciho Clanku:
1891 Eugene Dubois: Pithecanthropus erectus, Trinil, Java

1924 Raymond Dart: Australopithecus africanus, Taung, J Afrika

1912: Piltdown — Eoanthropus dawsoni (,piltdownsky Clovék")

Charles Dawson




H.F. Osborn
(1927)
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orangutan gorila Simpanz Clovek

Ramapithecus ]

~ 14 mil. let



orangutan gorila Simpanz clovek

~ 5 mil. let

[ Ramapithecus

1967: Vincent Sarich, Allan C. Wilson
sérovy albumin, imunologické distance
Clovek-simpanz ~ 4-5 mil.

dnes: Ramapithecus pfedkem orangutana
Clovek-Simpanz ~ 7,5 M
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Clovék (Homo sapiens) s 4

bonobo (Pan paniscus)

Simpanz (Pan troglodytes)

gorila nizinna (Gorilla gorilla)

gorila horska (Gorilla beringei)

orangutan bornejsky (Pongo pygmaeus y

orangutan sumatersky (Pongo abelir)

giboni (14-16 druht) (‘

/
Hylobatidae

4 rody

Hominoidea nadceled’
R % b
Hominidae celed
_— ~—— 5 ;
Ponginae Homininae podceled
/ \ )
Gorillini Hominini tribus
<N '
Panlina Homirllina podtribus
Pongo Gorilla Pan Homo rod




Fosilni nalezy:

1924 Raymond Dart: Taung, J Afrika
A. africanus (,dité z Taungu®)

1959 Louis S.B. Leakey, Mary Leakey:
Olduvai, Tanzanie, V Afrika —
Australopithecus (Paranthropus) boisei

A. africanus

P. boisei

1974 Donald Johanson:
Hadar, Awas, Afarska prolaklina, Etiopie
Australopithecus afarensis (Lucy)


http://upload.wikimedia.org/wikipedia/commons/d/da/Lucy_Skeleton.jpg

hledani nejstarsiho predka:

1994: Ardipithecus ramidus (,Ardi"), Awas, Etiopie —
4,4 mil. (2004: Ar. kadabba — 5,6 mil.)

2001: Orrorin tugenensis, Tugen Hills, Kena — 6 mil.

2002: Sahelanthropus tchadensis (,Toumai®),
J Cad — 6-7 mil.

Orrorin tugenensis

Ar. ramidus

Sahelanthropus tchadensis



Possible Bipedal Locomotion JE{l-IGETRETGT LT

Homo sapiens il
Homo neanderthalensis I
Homa heidelbergensis I
Homo pekinensis 1IN
Homeo rhodesiensis I
Homao anmecessor Il
Homo erectus I
Homo georgicus W H.florensis W
Homao ergaster I
Homa habilis I
| Homao rudolfensis 1l
Australopithecls afriqanus [ —
Australopi 5 garhi Ml
Australopithecus afarensis

|
|
|
—|

Laetoli Footprints

Australopithecus anamensis I |
I Ardipithecus ramidus
N Ardipithecus kallabba
I Orrofin tugenansis |

2,5 mil.

nejstarsi nastroje

I Sahelanthropus tchadensis |
Kenyanthropus platyops, I
Paranthropus aetLinpiaus I
Parghthropus boisel I
Parrmlhropus robustus I

& 5 4 | 3 2 1
millions of years ago |

present'

Australopithecus a

4,2 mil.
~ |l

.

H. ergaster

rudolfen_lsis[ I

|habilis

[ .
farensis Austra.’o,z‘t)ithecus africanus

Paranthropus aethiopicus

I_Paran_thropus boisei
|

Paranthropus robustus

Homo
saprens

H. heidelbergensisl

H. neandarthalensis

iH. erectus

: Ausfralopfthecus
5 ¥ anamensis
< b I Ardipithecus
. ramidus )
stopy A. afarensis :
Laetoli, Tanzanie, 3,6 M o i "

3 2.5 2
Mya

1.5




Komplikace: Dmanisi

ABKHAZIA

. « Ukraine Russin
,FHomo georgicus - -
Sea . SOUTH (
1 8 I I Romania Georgia~ \ %t Kutals OSSETIA ", j'f.-'w @
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. Bulgaria o :
~ rany H. erectus rarkey RN ... o,
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TURKEY

%=
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mozkovna 546 cm?3
~ H. habilis

obliCej
~ H. erectus

masivni chrup
~ H. rudolfensis




»Rozdélovaci“ (splitters) »Sluéovaci“ (lumpers)
Sahelanthropus tchadensis

Orrorin tugenensis

Ardipithecus ramidus s. str.
Ardipithecus kadabba
Australopithecus anamensis
Australopithecus afarensis s. str.
Kenyanthropus platyops
Australopithecus bahrelghazali
Australopithecus africanus
Australopithecus garhi Australopithecus africanus
Australopithecus sediba
Paranthropus aethiopicus
Paranthropus boisei s. str.

Ardipithecus ramidus s. lato

Australopithecus afarensis s. lato

Paranthropus boisei s. lato

Paranthropus robustus Paranthropus robustus
Homo habilis s. str.
Homo rudolfensis Homo habilis s. lato

Homo gautengensis

Homo ergaster

Homo erectus s. str.

Homo georgicus

Homo pekinensis Homo erectus s. lato
Homo floresiensis
Homo soloensis

Homo antecessor
Homo heidelbergensis
Homo rhodesiensis
Homo helmei

Homo neanderthalensis
Homo denisoviensis
Homo sapiens s. str.

Homo sapiens s. lato




Rust velikosti mozkovny:

I\

400 cm?3

Pan troglodytes
(400 cm?)

552 cm3

Homo habilis
(552 cm?)

1512 cm3 |

Homo neanderthalensis
(1512 cm3)

457 cm?3

Australopithecus africanus

1016 cm?3

1355 cm3




1987: Rebecca Cann, Mark Stoneking, A. C. Wilson

147 Zen

MtDNA se dédi jen
po materské linii
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1987: Rebecca Cann, Mark Stoneking, A. C. Wilson
147 Zen

nejstarsi linie maji
africky pavod
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,Mitochondrialni Eva“:
cca. 200 000 let)

) dnes cca. 160 000
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multiregionalni model

Evropa Afrika Asie

Milford H. Wolpoff 1. sapiens

H. neander-
thalensis

FNTNTNTN
VNI

H. erectus

H. habilis/ H. rudolfensis



,out-of-Africa“

Evropa Afrika Asie

H. sapiens B — § ™

Evropa Afrika Asie AR -

H. sapiens Tf‘t:t

H. neanc){er- S ‘E H' neander_ g
thatensis |~ - thalensis 5
-1 o
- erectus H. ergaster ©
H. habilis/ H. rudolfensis I

H. habilis/ H. rudolfensis



Evropa Afrika Asie
H. sapiens T I 1
H. neander-

thalensis
H. erectus
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H. habilis/ H. rudolfensis

H. neander-

,out-of-Africa” s kfizenim

Evropa Afrika Asie

H. sapiens

T

thalensis

H. ergaster

H. habilis/ H. rudolfensis

—_—

H. erectus ™

Evropa Afrika Asie

H. sapiens B~ § —
-— -
H. neander-

thalensis

S

H. erectu

H. ergaster

H. habilis/ H. rudolfensis

Problém: i multiregionalni hyp. pfedpoklada africky puvod



Africa 8. Europe N.Europe 8. Asia M. Asia Pacific  Americas

) Out of Asia expansion shown by Y-DNA
and the hasmoglobin i locus

)

Recurrent gene flow with isclation by distance shown by
mtDNA, Y-DNA, X-linked DNA and autosomal DNA

) Out of Africa expansion
shown by mtDNA and Y-DNA
0.08 to 0.15

Myrago ¢ ¥ Recurrent gena flow with isclation by
distance shown by Xg13.3, haemoglatin j,

ECP, EDN and PDHA1

Out of Africa expansion
shown by hagmoglobin B,
MS205 and MC1R

0.42 to 0.84
Myr ago

Recurrant gene flow with isclation
by distance shown by Xgi13.3,

hasmoglobin i, ECF, EDN and PDHAT?

Recurrant gene flow with Isolation
by distance shown by MX17

Out of Africa expansion of Homo erectus
shown by fossil data

1.7 Myr ago

Alan Templeton (2002):
,out-of-Africa again and again”

Africa S. Europe 5. Asia



egyptska mumie, 2400 let
Paabo a kol. (1985)









sekvence neandertalské mtDNA:

mimo variabilitu souCasnych lidi

neni blizSi starobylému nez souCasnému
Homo sapiens

sekvence jaderneho genomu —

~1,5-2 % neandertalskych sekvenci v genomu Cloveéka
Evropa, Asie (asi 0 20 % vic)

ne subsaharska Afrika

94-49 tis. let, zrejmé Blizky vychod



jeskyné Oase, Rumunsko (42-37 tis. let): kfizeni 4—6 generaci (100—200 let)
pred smrti; tato populace ale nezanechala genetickou stopu

v soucasnych Evropanech

Ust-ISim, IrtyS (Omsk, Z Sibif; ~45 tis. let): 58 tis. let (180-290 generaci)
pfed smrti

60° N -

50°N

ww og

90°E 100° E




chromozom 12

Rumunsko, ~40 tis., neandertalce

kizeni 200-100 let
el é

N

CE 111 O O | RN | | (W (0T
Sibif, ~45 tis.,
krizeni 8098-5000 L | I I A

let zpatky
L e wrn ner | NUIR AR

N

souéasna Cina,
kfizeni pred
9449 tis. lety




Neanderthal ancestry estimate (%)

N oWk 00 N 0 © O

-k

zastoupeni sekvenci
neandertalského plvodu
se postupnée snizuje

.

Date (srP)



Co nam neandertalci dali (a vzali)?

D

neandertalsky keratin (adaptace na chladné podnebi?)

interleukin 18 (cytokiny)

gen MC1R: El Sidrén, Spanélsko (43 tis.), Monti Lessini, Italie (50 tis.)
— keltsky typ“ min. u 1 % (u Clovéka 1-2 %)

®

systémovy lupus erythematodes, primarni biliarni cirh6za, Crohnova nemoc,
cukrovka Il. typu

zavislost na nikotinu

absence gentl na chromozomu X — Haldaneovo pravidlo
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Toe phalanx Toe phalanx
a mtDNA 0.99 - b nDNA
Mezmaiskaya 770-550 tis. Mezmaiskaya
0.002 - Feldhofer 2 Vindija25
_ Sidron N \ Vindija26
Vindija25s 54 Vindijal6
0.8 {Feldhnfer 1 470-380 tis. Denisovan
0-85] Vindijate San
San Yoruba
— Yoruba . — French
| e [ Han c 280 tIS- K Flal:lua_n
0.95 fF‘apuan 51 Har.1_
French E'iﬂl‘s ggL,— Karitiana
Denisovan I Mixe

sibifska vétev ;

03
oddéleni 400-270 tis. o

az 6 % denisovské DNA
49-44 tis., ne Evropa,
Afrika a pevninska Asie

Alor MM
Andaman (Onge) MO
Australian NA
Besemah NG
Bougainville OR
Bidayuh PO
Borneo RO
Cambodia SE
Dai SH
Daur sl
Dayak SM
Fiji TA
Flores TE

Han Tl

Mamanwa
Miao

Manobo
Mongola

Naxi

New Guinea
Orogen
Polynesia

Roti

She

S. Highlands
Southern India
Semende
Taiwan
Ternate
Timar
Tujia
Temuan




=1 million
years ago
|

--== |nterbreeding episode/event

~65,000
years ago

o
R R
X
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Mystery

hominin

Denisovans

Eastern
Neanderthals

Western
Neanderthals

Early modern
human lineage

Asians

Europeans

Africans
endmure



Sima de los Huesos, Cueva Mayor (Sierra de Atapuerca, S Spanélsko)

Atapuerca Mountains|

Portugal
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,Miguelon®

Homo heidelbergensis

300 — 530 tis.



MtDNA:

-

=

0.0090

~ 430 000 let

oddéleni cca. 800 tis.

A Sima de los Huesos

I Denisovans

I Neanderthals

I Africans

jaderna DNA:

Femur fragment AT-5431

100%
Cl:99-100%

87%
Cl: 75-95%

5% 43% 9%
Asians and Cl: 2-9% Cl: 33-53% Cl:4-16%
Europeans
Human (Mbuti) Neanderthal (Altai) Denisovan
770-550 Modern human
tis.
Denisovan
470-380 .
) Altai Neanderthal
tis. _
Sima

430 tis.




Hobit z ostrova Flores

dam) 1000
— —

Denisovans
Harno Homo sapiens
. neanderthalansis

Homo ena-crus Homo erectus
9 ‘. {or ergastor) in Asgia
.\

"
L]
1
)
: in Africa
L]
T W g
i
L)
L]
1

M
A
a
Ancestors of Meanderthals,
Denisovans, and modemn
hurmans spread oul from
Africa

Homa habilis

Australopithecus
Home erectus

spreads from
Africa o Eurasia

Other apes

Monkays

Big increasa in brain
size and body size
willh Hamo arecius

mladsi 60—-100 tis.
starSi cca. 700 tis.

If hobbits are island
dwarfed Homo ereclus
then their evolulion in
islolation invalved a lot of
interasting evolutionary
reversals to a primitive
slate,

If habbits are closely related
Human ancestors to Homa habilis then there
is an unrecorded, early

Ebu Gogo’ Orang Pendek confined to Africa
migration of maore “primitive”

humans from Africa



Sima de los Huesos

~430
l zapadni
neandertalci
470-380 vychodni
Sibif
denisovci
770-550 400-270 Austronésie etc.
Sanové
~280
= Z Afrika
V Afrika
nejstarsi

H. sapiens :

~320 130-100 —  / Aurasie
neznama bazalni

linie ze Z Afriky —— V Aurasie

(~300 tis.)



~315 i
Dzebel Irhud | 5
(Maroko)

~ 160
mitochondrialni Eva

350

130-100
1. migrace z Afriky:
Qafzeh, Shkul
(Izrael),
. dDzebel Faja (UAE)

~ 280 tis.
Sanové + ,pygmejove”
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Sumatra ,)d

Bomneo _."
Sulawesi

Java Bt
Bal 7| oo
Wallace Line’
Weber Line "
Lydekker Line”

present-day mainlands

mainland extensions by
lower sea levels during the ice ages
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Mt. Toba:

2800 km? horniny
pokles teploty o 16°C

2800 km3

™ 1 1

v AA\

Vesuvius Tambora Krakatau Katmai Mt St, Helens El Chichén Toba Supervolcano

Iraly Indonesia  Indonesia Alaska  Washington  Mexico .
79 Ce 1815 1883 1912 1980 1982 Indonesia D-094
75.000 tahun yang lalu




~315 41-39
Dzebel Irhud ~ 160 posledni
(Maroko) mitochondrialni Eva neandertalci
pred 50
2. migrace
z Afriky
v v l v
A A A
350
130-100
_ 1. migrace z Afriky:
~280fts. Qafzeh, Shkul =49
Sanové + ,pygmejové (Izrael) kolonizace

__ JDsebel Faja (UAE)  EVIOPY
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5449 tis. |

neandertalci

Evropa

=

V Asie

49-44 tis.

5000
let!

Papua, Australie
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Prichod neolitikl do Evropy — akulturace, nebo démicka difuze?

Minimalné 8 center:

Urodny palmésic, S a J Cina, Sahel, Papua-Nova Guinea, stfedni Mexiko,
peruanské Andy a V Severni Ameriky

The Spread of Agriculture

Stonehenge
begins to be built Funnel Beaker culture
-5,000 ya 6, 3004800 ya
d //—L
ITLAMN { L
) i A

Farming arrives
in Europe,

-8,800 ya Origin
= ' of farming 6,00’0 years
11.500 ya
7,000 years
ENGLAND 7,800 years
'." 8,000 years

Bouldnor Cliff/

8,000 years ago 8,500 years
9,000 years
9,500 years

\ |

TURKEY



krevni skupiny

2 I :‘“ 1- ’
% 2 % e ™ -
(1922-2018)




Helena 20 tis

ﬁ:% Jasmina 10 tis. & (s @c Oe O BF Oo ﬁH/D..w
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CH  Chukchi NI Bivikhs

EV Eviria Qmﬂ:m [l AR U v Ow (v Wz [Jother
H&  Han Chinese PO 5

HI Hirdus 5A i “ a af lefi. Linl ies are far general papulation i i
T wme vzl Tara 17 tis. and s e o e aes v XENIE 23 1S
KO Koml YA recert Ex on beginfing about 1500

Copyright © 2004 J. D. McDarsakl

UrSula 45 tis. Velda 17 tis.
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MtDNA: ~ 20 % paleolitického puvodu — spiSe akulturace?
kraniometrie, jaderné geny (NR4): démicka difuze

— odpovida modelu samci migrace

f BRL  speed
% P
g (- 0.03-0.66 km yr~!
et * T[] o68-136kmyr!
a5 5 E 1.36 - 3.04 km yr~!
3

kulturni pfenos



N o O =N W

Arenas et al.: Mol. Biol. Evol. (2012)



10 tis.: 4 velké populace: lovci-sbéraci Z a str. Evropy + V Evropy ...
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cca. pred 5 tisici lety: Sireni Jamove kultury (Yamna culture)
miseni populace z Armeénie a lranu (1 : 1)

pravdépodobné Sireni
indoevropskych
jazyku!




cca. 4 900: kultura se Snurovou keramikou
(Corded Ware culture)




4900-1800: kultura se zvoncovitymi pohary (Bell Beaker culture)
puvodné Ibersky poloostrov




4900-1800: kultura se zvoncovitymi pohary (Bell Beaker culture)

The Beaker Phenomenon and the
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4900-1800: kultura se zvoncovitymi pohary (Bell Beaker culture)
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Co definuje Cloveéka?

vzpfimena chuze?
nastroje?

mozek?

rec?



Typické znaky na kostre:

foramen
occipitale major

redukce obliCeje
a zubu

zakriveni
patere velka hlavice
femuru
kratka a Siroka
tvar kolen

kratké prsty,
zakfiveni chodidla

Human Gorilla



Nevyhody vzpfimene postavy:§

bolestivy porod

bolesti patere

kyla

krecove zily, obéhové problém
hemoroidy

nadymani behem tehotenstvi
ploché nohy, kuri oka, bolestir

nutnost ucit se chodit
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konec miocénu: klimatické zmény
les — savana

vzprimeni:
rozhled?, sbér potravy?, nastroje?, prehled o koristi a predatorech?,
termoregulace?, migrace za potravou?
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Co definuje Cloveka?

a Translocation MNonsense Missense

Mutations in verbal dyspraxia ] 3 TZI;;;)SHTOP rl::;i;&;
N a4 4 (o] " 4 -
VZp romena Ch uze? .CJ.’F. Q, Q, ZoF LeuZ Fox Acidic
’ . 2a 3a ki £ 910 1113 15

? roNpa | Ve L
n aStrOJ e: Saipigd —ﬁ—u—ﬂ—{_i—ﬂ—l—ff— —ﬂ—J—lI—l—[HP—l—f
mozek? ATG
Feé? Substitutions on human lineage ?hl:‘;;;r:.:u} urmar \subsl tutions:

Asn32sser

gen FOXPZ2 (Forkhead box 2).
velmi konzervativni
u Clovéka schopnost reci

= Unaffected group Affected group

Broca's area



Clovek Simpanz gorila orangutan rhesus mys
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g / nesynonymni
synonymni ﬁ‘"m / substituce
substituce T131x

Clovék-mys = 3 AA rozdily; orangutan-mys = 2; orangutan-Clovék = 3;
Simpanz-Clovek = 2 rozdily



Unikatnost evoluce c¢lovéka

socialni systém: zivot ve skupine,
monogamie se sklonem k polygamii

paradox: rychla evoluce, ale pouze
jeden druh

typickeé 2 procesy:

ekologicka dominance: vnejSi prostredi
— lidska spole¢nost (Clovék sam sobé
,2nepratelskou silou prirody*)

kooperativni kompetice: kooperace
kvuli kompetici (runaway social d)
selection)

Simpanz



ProC menopauza?

skupinova selekce — nerodit defektni deti a nezhorsovat kvalitu genofondu?
zvysovani véku, menopauza jako projev senescence?

N’ Vab el

ProcC skryta ovulace?

vytézovani komodit (,prostituce”)?
zaseti pochybnosti a prevence infanticidy?
stala sexualita, otcovska péce?



Proc¢ ,bezsrstost"?

pohlavni vyber?

obrana proti parazitaci?

Saty, ohen a pristresi (zbyteCnost srsti)?

druhova identifikace?

neotenie?

akvaticky zivot pfedku (Alistair Hardy, Elaine Morganova)?
termoregulace



KULTURNI EVOLUCE

Simpanzi, konadra, potkan, makak Cervenolici (Macaca fuscata)




Vlastnosti kulturni evoluce:

vertikalni i horizontalni
lamarckovska
rychla

retikulatni

selekce kulturnich znakd (memy)

skupinova selekce
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Figure 3. Minimal Lateral Network of 40
Indo-European languages. The size of the
nodes reflects the number of cognate sets in
each language as inferred by the MLN
approach. The links reflect the minimal
amount ofl ateral transfer events that is
needed to bring the distributions of synonyms
in the contemporary languages (leaves of the
tree) and the ancestral languages (internal
nodes of the tree) as closely together as
possible.

nejen kulturni prenos, ale i rlst populace (demova difuze)

ovlivnéni genetickych faktoru kulturou

Inferred Links
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