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EVOLUCE CLOVEKA

KULTURNI EVOLUCE |
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EVOLUCE CLOVEKA

Fylogeneticky puvod Cloveka: | |, 2. e

» Darwin: puvod Clovéka v Africe

» tradiCni pohled: divergence starobyla

» fosilie: Ramapithecus — 14 mil. let

* Vincent Sarich, Allan C. Wilson (1967):
sérovy albumin, imunologickeé distance
Clovek-simpanz = 4-5 mil.

avni

1ominidni

» dnes: Ramapithecus predkem orangutana
Clovek-simpanz = 4,6-6,2 M; gorila~ 7 M
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Humans

Common
chimpanzees

Pygmy
chimpanzees

Gorillas

bl ap Ll

L——— Orangutans

Hominoidea
.r"""."r. H““""'—-_
Hominidae Hylobatidae
.-"'H' M“'--..
Homininae Ponginae

"\1“‘\“—
Harminini Gorillini
I

Homo Pan Gorilla Pongo  Hylobates

superfamily
family
subfamily
tribe

QEnUS
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Hominini ..
Homininae

Homininae Hominidae

Hominidae

Hominoidea Hominoidea



Fosilni nalezy:

» 1924 Raymond Dart: Taung, J Afrika
Australopithecus africanus (,dité z Taungu®)

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

A. africanus

P boisei

» 1974 Hadar, Awas, Afarska prolaklina, Etiopie
Australopithecus afarensis (Lucy)


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

Nejstarsi hominini:

« 2002 Michel Brunet: S Cad, 6-7 mil. let
Sahelanthropus tchadensis

(Toumai = ,chlapec z obdobi destu")
S. tchadensis

« 2001 Brigitte Senut et al.: Tugen Hills, Kena, V Afrika, 6 mil. let
Orrorin tugenensis

» Ardipithecus kadabba: Kadabba, 5,75 mil.

» Ardipithecus ramidus: Awas, Etiopie, 4,4 mil.

Orrorin tugenensis

A. ramidus
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Rust velikosti mozkovny:
457 cm3

400 cm? ————

Pan troglodytes Australopithecus africanus
(400 cm?) (457 cm?)

1016 cm?3

Homo habilis
(552 cm?)

Homo erectus
(1016 cm?)

1512 cm3 |

1355 cm3

Homo neanderthalensis Homo sapiens
(1512 cm3) (1355 cm?3)



» multiregionalni h

Puvod modernich lidi

ypotéza

» ,out-of-Africa” hypotéza

Europe Africa Asia

AN

H. sapiens ||~| [~
s —

H. neanderthalensis “ H.
H. erectus
H. heidelbergensis I—_)
H. ergaster
(a) African

replacement

Europe Africa Asia

PN

| }
H. erectus
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\ /
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H. heidelbergensis

(b) Hybridization and
assimilation

Europe Africa Asia
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(c) Multiregional
evolution

Europe Africa Asia
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H. erectus

(d) Candelabra



Mitochondrialni DNA:

A. Nuclear DNA is inherited

from all ancestors.

B. Mitochondrial DNA is

inherited from a single lineage.

M i 4t 44

SON

FATHER MOTHER

M MALE

® F;F'PAALE ) . ‘& \. .. ‘
' A

MITOCHONDRIAL ONA SOURCE

e it~

africky ptvod

Problém: i multiregionalni hyp. pfedpoklada africky puvod
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Koalescence:



koalescence

cas

MRCA vzorku




MRCA vzorku ——




 mitochondrialni Eva
« Adam chr. Y

» mladé koalescence mtDNA i Y v rozporu s multiregionalni hypotézou
x tento model nelze zcela vyloucit

* ruzné ¢asti genomu — rlizné koalescence



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



Expanze a bottlenecky:

« Homo neanderthalensis

» Homo floresiensis

50

100

200

300

400

500

| Stage |

| Stages 2,3,4

| Stage 5

Stage 6

Stage 7

Stage 8

I Stage 9
Stage 10

Stage 11

Stage 12

Stage 13

Genetic events

Population events

Neanderthal
extinction

Subdivision of
early modern
gene pool

Continental expansions
of modern humans

Bottleneck and origins
H. sapiens

Average coalescence
of several modern
human fast mutation loci

Last hypothesized separation
of African and European
hominid populations

Coalescence of
modern human and
Neanderthal DNA



« Homo neanderthalensis:
- dosud zadné dukazy o kfizeni s H. sapiens x nelze vyloudit

S ES

EMH Neanderthals EMH  Neanderthals EMH Neanderthals
LIRS

?
Contemporary humans Contemporary humans Contemporary humans

A

rust populace:

> 25% pfrispéni
< 25% pispéni > PN

konstantni velikost

populace: data konzistentni
s 25% prispénim




MEET THE FOLKS

H. erectus _ oy

» Homo floresiensis:

Age (Mya) E. Asia S.E. Asia Africa Europe
0 sapiens
R o
floresiensis WHSI’S
0.4 ‘ -
antéessor
0.8
erectus
1.2
) @orgicus
T georg
o fo- g o\ w i

P boisei

H. heidel-
bergensis

H. floresiensis / |

H. neanderthalensis




Neoliticka revoluce:

e Luigi Luca Cavalli-Sforza:
« Sifeni zemédélstvi démovou difuzi
« isolaton by distance

Africa




Co definuje clovéeka?

 vzpfimena chuze?
* nastroje?

* mozek?

* feC?



Typicke znaky na kostre:

foramen

redukce obliCeje
a zubu

occipitale major

zakfiveni patere

velka hlavice
femuru

tvar kolen

kratka a Siroka
panev

kratke prsty,
zakfiveni chodidla

Toe bones

Gorilla



Nevyhody vzpfimene postavy g,
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e zuby moudrosti

* bolestivy porod

* bolesti patere

* kyla

 kfeCove zily , obehové problemy

* hemoroidy

* nadymani behem téhotenstvi

* ploché nohy, kufi oka, bolesti nohou

e nutnost ucit se chodit
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» konec miocénu: klimatické zmeny
les — savana
* vzpfimeni: rozhled, sbér potravy, nastroje, prehled o koristi a predatorech,
termoregulace, migrace za potravou?
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Lirect radiant hear load (watts)
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0 |

06.00 12.00 18.00

Time of day



Co definuje ¢lovéka?

* vzpfimena chize?
* nastroje?

* mozek?

 feC?

» gen FOXPZ2 (Forkhead box 2):
- velmi konzervativni
- Clovek-mys = 3 AA rozdily; orangutan-mys = 2; orangutan-Clovek = 3;
Simpanz-Clovek = 2 rozdily

- U Cloveéka schopnost reci 2/0***
i Human
0/2
0/7 . 0/5
o [+ ===+ Chimpanzee
| 1/2 —+— Corilla

i —{— Orangutan

I 0/5

| p=—t=—t—+— Rhesus



Unikatnost evoluce cloveka

* socialni systém: zivot ve skupinég,
monogamie se sklonem k polygamii

) Gibbon
i ( QQ Monogamy
2, e

 paradox: rychla evoluce, ale pouze

- B Gorilla
1 d ru h 5 ?d Unimale
\ l ‘ 0% polygyny

* typické 2 procesy:

- ekologicka dominance: vnéjsi prostredi |
— lidska spole¢nost (Clovék sam sobé
,2nepratelskou silou prirody”)

- kooperativni kompetice: kooperace
kvuli kompetici (,runaway social
selection®)

Multimale
polygyny

‘Exploded’
unimale

polygyny




Rasove a etnickeé skupiny:

« heterozygotnost 10-14%

 3-60 ras

* geneticka variabilita se nekryje s morfologickou

 geneticka variabilita uvnitf ,ras” vy§8i nez mezi nimi (80% vs. 8%)

* napf. i pfi vymreni vSech lidi kromé kmene Kikiyu ve V Africe by
se zachovalo ~ 80% variability



Menopauza:
 skupinova selekce — nerodit defektni deti a nezhorsovat kvalitu genofondu
 zvySovani veku, menopauza jako projev senescence

N’ V&b ad

Skryta ovulace:

« vytézovani komodit (,prostituce”)

« zaseti pochybnosti a prevence infanticidy
» stala sexualita, otcovska péce

Bezsrstost:

* pohlavni vyber

« obrana proti parazitaci

« Saty, ohen a pristresi (zbyteCnost srsti)

 druhova identifikace

* neotenie

« akvaticky zivot predku (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 znaku (memy)

 skupinova selekce

* nejen kulturni prenos, ale i rust populace (demova difuze)

« ovlivnéni genetickych faktoru kulturou
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