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Marsupialia

Fylogenomika
savcu (2011)

» 164 druhu (98 % “
celedi), 26 genu

Moscn

(supermatrix)

e tany nejsou
blizce pribuzné
letucham a
primatum (???)




Euarchonta (?)

Euarchonta (88 My) — nejasna monofylie
(Scandentia x Primatomorpha)

nejstarsi fosilie: Purgatorius ?7?
(paleoceén), Teilhardina, Archicebus
(eoceén)

3 recentni skupiny, zakladni divergence
ca 86 My

1. Scandentia (tany)

1.1. Ptilocercidae (1+ sp.): Divergence
63-67 My

1.2. Tupalidae (cca 16-18 spp.)

2. Primatomorpha: Divergence cca 85 My
2.1. Dermoptera (letuchy) (2+ spp.)

2.2. (Eu)Primates (primati) (cca 450
spp.)

2.3. Plesiadapiformes (kfida az eoceén)




» socialni struktura, obvykle P rmates

jedno mladé, velky mozek
(vyznamna opticka, nikoliv
olfaktoricka centra), zkraceny
cenich, redukovany pocet
zubu, stereoskopicke (Casto
barevné) vidéni, opozice
palce, nehty (aspon na palci),
sklon k vertikalni pozici,
specializace prednich a
zadnich koncetin

(ne nutne synapomorfie)

tropy a subtropy (Japonsko,
Cina, Tibet, Atlas-Gibraltar)

adaptivni radiace — arborealni
a nokturnalni zivot, adaptace
na krytosemenne rostliny




Koevoluce s krytosemennymi rostlinami

e mutualismus s
rostlinami
(disperze
semen) zrychluje
diverzifikaci
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Plesiadapiformes (Carpolestes)
— arborealni adaptace (chapavée
koncetiny), frugivorni chrup, ale
uz ne o€nice obracené dopiedu,
umozAujici stereoskopicke vidéni




Evoluce socialn 1ho
uspo radani

e rozvoj sociality v
souvislosti s diurnalnim
dennim rytmem
(zvysene riziko
predace) soliterni

multimale




commaon name @enus
Mouse Lemur Microcebus
Giant Mouse Lemur Mirza
Hairy-Eared Lemur Allgcebus
Dwvarf Lemur Chelrogaleus
Fark-crownad Lamur Phaner

Indri fndini

Sifaka Prepithecys

_-‘—E Woolly Lemur Avahi
Bamboo Lemur Hapahemur
Ring Taiad Lamur Lamur
Brown Lamur Eulemur
Ruffed Lemur Varecia
- Spaoriive Lemur Lepilemur

Pye-Aye Daubentonia

Slow & Pygmy Lors Mycticabuis

Slender Lors Lafis

Angwanhbn Arclocebus

Pevodicticys

—Needre-Claweu Bush Baby Euroticus
— Bush Baby Galago
— Groatar Buch Baby Otolamur
Thomas's & Zanzibar Bush Baby  Gelagoides
Tarsiar Tanus
Bearded Saki Chiropotes
Uakari Cacajso
Saki Mankey Bitheen
Titi Monkey Calicabus
Marmosat Calithax
Goeldi's Marmaset Callimico
Lion Tamarin Leantopithecus
Tarmarin Saguinus
Chel Monkeay Anirs

_ESquirreI Monkey Saimiri

Capuchin Monkey Cebus

Spider Monkey Aldles
WoOlly Monkey Lagothix
Muriqui Brachytolos
Howler Monkey Alouatia
Pig-Tailed Langur Simias
Froboscs Monkey Nasalis
Snut-ncsed Monkey RuMaHthecus
Coue Langur Pygathrix
Langur (varous) Prechytiz
Langur (varous) Trachypithecus
Gray Langur Semnopithecus
Clive Colobus
Red Colobus
Black&White Colobus

Wervet I

Guenon Cearcopithecus

Talapoin Miopithecus

Aller's Swamp Monkey ANENOPINECUS
Macaqgus Macacs
Terrestrial Mangahey Cemocahis
Mandrill & Drill Mandrilfus
Arbareal Mangabey Loghocebus
Gelada Theropithecus
Babcon Papio
Hoolzcks Gibbon Bunopithecus
Gibbon (various) Nomascus
Slamang Symphalangus
Gibbon (varous) Hylobates
Qrangutan Pongo
Gorila Govilla
Chimpanzes & Bonobo Pan
Human Homo
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Leanlopithecus
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Simiiformes

MtDNA genu

Ponga-=="
Pan - - <. _
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Historick a biogeografie

Arclocebus

Perodicticus

Loris

Nycticebus

Tarsiilormes

Platyrrhin

Pongo
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* Papio hamadryas

Other Papio

4

Galagidas

ntonia
emurifc
Tarsiformes
Platyrrhini
Pango
Gorilla
Pan
Homo
ylobatidae
Caolabini
Prasbytini
Carcopithacir
Mandrillus
Cercocebus
Theropithecus
Loph
Rungwece
Papio papio
sio hamadryas
ther Papic

Macace

Macaca sylvanus
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sylvanus

Jthar Macaca




Kolik je ,druh u“
prim atu?

233 (1993)

354 (2005)

376 (2007)
cca 450 (2012)




Prosimians Anthropoids
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Strepsirhini

o 1. predni zuby (I + C) tvori hrebinek
(prijem potravy, Cisteni srsti)
« 2. epiteliochorialni placenta

3. ruzné modifikace kostry sluchoveho
aparatu (LOR x LEM)
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Strepsirhini

1. Lemuriformes

Cheirogaleidae (31 spp.)
— Cheirogaleinae (27 spp.)

— Phanerinae (4 spp.)
Indriidae (19 spp.)
Lepilemuridae (26 spp.)

Lemuridae (21 spp.)

2. Chiromyiformes
Daubentoniidae (1+1 sp.)
3. Lorisiformes

Lorisidae (12 spp.)
— Perodicticinae (5 spp.)
— Lorisinae (7 spp.)

Galagidae (18 spp.)




madagaskarsti lemu Fri

Family Scientific name Common name Activity Region Extinction
Period date
Archaeolenmindae | Archaeolemur edwardsi | Monkey lemus (or diumnal Central highlands. maybe western. northern | 1047-1280
Baboon lenwrs) and southeastern Madagascar CE
Archaeolemuridae | Archaeolemur majori | Monkey lemurs (or | 15 diumal dry deciduous forest. southem and western | 1047-1280
Baboon lemurs) Madagascar, maybe in central and northem | CE

fegions too
Archacolermindae | Hadropithecus Monkey lemurs (or Hard dumal dry deciduous forest and evergreen 444-772 CE
stenognathus Baboon lemurs) rainforest. southern. western and central
Madagascar

Daubentomidae Daubentonia robuista Giant Aye-aye Hard diumal dry deciduons forest. southwestern to 891-1027
central Madagascar CE
Lemuridae Pachylemur msignis Pachylemur Fruit/no diumal dry deciduous forest. southemn and 1280-1420
seeds southwestern Madagascar, maybe in e
northwest
Lemuridae Pachylemur jullyi Pachylenmr fruit/no diumal High plateau of central Madagascar, maybe | 1280-1420
seeds north CE
Megaladapidae Megaladapis edwardsi | Koala lemurs 40-80 Foliage dwmal dry decsduous forest. southem and 1280-1420
southwestern Madagascar CE
Megaladapidae Megaladapis Koala lemurs 40-80 Foliage diumal Northwestern and extreme northemn 1280-1420
grandidieri Madagascar CE
Megaladapidae Megaladapis Koala lemurs 40-80 Foliage diumal dry deciduous forest. southem and 1280-1420
madagascariensis southwestern Mad ar CE
Palacopropithecidae | Archaesindris Sloth lemurs 160-200 mixed/seeds | diumal Central highlands 1600 CE
Jontaynonti
Palaeopropithecidae | Babakotia radofilai Sloth lemurs 16-20 Hard diumal Norihwest, Northern tip 3050 BCE
Palacopropithecidae | Mesopropithecus Sloth lemurs 10-14 mixed/seeds | diumal Northern tip 245429 CE
dolichabrachion
Palaeopropithecidae | Mesopropithecus Sloth lemurs 10-14 Mixed'seeds | diumal Southwest dry deciduous forest. southem 245429 CE
globiceps and southwestern Madagascar
Palacopropithecidae | Mesopropithecus Sloth lemurs 10-14 Foliage diumal Central highlands 245429 CE
pithecoides
Palaeopropithecidae | Palaeoprapithecus Sloth lemurs 5-50 mixed/seeds | diumal Southern and western dry deciduous forest | 1300-1620
ingens CE
Palaeopropithecidae | Palaeopropithecus Sloth lemurs muxed/seeds | diumal Northwest unknown
kebyus
Palacopropithecidae | Palacopropithecus Sloth lemurs 25-5 muxed/seeds | duwmal Central highlands. maybe Northern tip 1300-1620
maxinms CE

Hadropithecus




Haplorhini

nartouni (Tarsiidae)

7
B (Platyrrhini =
-‘:'_m-' Ceboidea)

/

afro-asijské opice a lidoopi (Catarrhini
= Cercopithecoidea + Hominoidea)




Haplorhini

1. zanik rhinaria

2. zanik vibrisu

3. modifikace beta-globinové rodiny
4. umisteni Alu SINEs v genomu




Tarsiformes

« Tarsiidae (12 spp.)

o proSli diurnalni fazi, takze
maji malo efektivni sitnici >
obrovské oci

e Tarsius (9 spp.,
Sulawesi)

e Carlito (1 sp., Filipiny)

e Cephalopachus (1 sp.,
Z Indoneésie)




Tarsiformes

1. zvétSeni oCi (prechod k nokturnalité)

2. modifikace sluchovéeho aparatu

3. dravi (nejdravejsi primati spolu s outloni)
nejstarsi fosilie: Archicebus achilles (45 Mya)

() {.;\




Simiiformes

1. o¢nice zezadu uzavrena lebecnimi
kostmi

2. mozek s mnoha zahyby

3. splynuti Celnich kosti

4. zanik mandibularni symfyzy

nejstarsi fosilie: oligocén (34 Mya) —
Apidium, Parapithecus, Propliopithecus,
Pliopithecus, Aegyptopithecus




Platyrrhini

e 1. lateralni nozdry
« 2. chapavy ocas

« 3. modifikace lebky a
sluchoveho aparatu




Platyrrhini =
Ceboidea

Aotidae (11 spp.)
Cebidae (29 spp.)
— Cebinae (22 spp.)
— Saimiriinae (7 spp.)
Callitrichidae (47 s
Atelidae

Atelinae (13 spp.)
— Alouattinae (12 spp.

Pitheciidae
— Callicebinae (31 spp.)
— Pitheciinae (13 spp.)

Haplorhini_

Simiiformes

Tarsius dentatus

Tarsiiformes

Pilhecia piin
Pilhocia monachus
Pnacia irrorata
Chiropotas sraslits
Chir,

ci

Brachytelos hypoxanihus >
arachytalos arashnoidos
Lagothrix cana

Platyrrhini

@ 70-<95%
O 50-<70%
O <50%

Ateles hybr

Atsias beizet

Atalas gaoffrop

Ateles paniscus
toles margmatis®
e ames:

Alouatta guarita®
Atouatta beizetul

Saimir boliviansis
Cebus fibitinosus™

chrysopygus
chiysomalas (J
ioa gosiai 4

Saguinus fripariitus
Saguinus aedipus
E

s

Gatarhini

)
40

30
Million Years Ago

Tarsiidae

Pitheciidae

Atelidae




=
-
-
.
>
e
®©
al




Catarrhini

e 1. nozdry smerujici
dolt, oddélené
tenkym septem

e 2. zanik 3. premolaru

e 3. duplikace gama-
globinového genu
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Cercopithecoidea

e Colobinae (78 spp.)
— Colobini (23 spp.)
— Presbytini (55 spp.)

e Cercopithecinae (81 spp.)
— Cercopithecini (36 spp.)
— Papionini (45 spp.)

Homo sapiens
Pan troglodvies

esiving
aca mulatta

Papio cynocephatus
Papio anubi

aayndoaia)

Trachypithecu:

Aotus triv




Cercopithecoidea

1. bilofodontni molary
e 2. modifikace loketniho kloubu

bilophodont cheek teeth of a baboon
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& Eva Hejda
Presbytis melalophos

Trachypithecus obscurus
Procolobus (Piliocolobus) badius
Colobus guereza

Papio hamadryas

Macaca sylvanus

Pan troglodytes

Homo sapiens




Colobinae

Inzerce mobilnich
elementu, jaderné geny a
mitochondrialni DNA
davaji rozdilné obrazky —
Introgrese?
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Cercopithecidae : Papionini




Hominoidea

1. redukce ocasu
2. prodlouzené paze

3. dorsalni (ne lateralni) lopatka
prodlouzena antero-posteriorne

4. kostra ruky: splynuti skafoidu a os
centrale

nejstarsi fosilie: spodni miocén (23 Mya):
Proconsul, Morotopithecus,
Nacholapithecus




Nejstarsi lidoopl

Proconsul africanus objeven
jako prvni (ostrov Rusinga)

pres 10 druhu ruzné velikosti
Morotopithecus bishopi
Nacholapithecus keriol

relativné malo lidoopich
fosilii starSich sedmi milionu
let (nepatficich do lidske
kmenove liniie)
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Fylogeneze hominoidu a fosilie

Genus Area

Proconsul 55 Af
Afropithecus 60 Af
Turkanapithecus 59 Af
Equatorius 58 Af
Kenyapithecus 57 Af
Griphopithecus 56 Eu
Morotopithecus 61 Af
Hylobates 62 ® As
Oreopithecus 63 Eu
Dryopithecus 64 Eu
Lufengpithecus 65 As
Ankarapithecus 66 As
Pongo 67 @ As
Sivapithecus 68 As
Ouranopithecus 69 Eu
Gorilla 70@® Af
Pan71 @ Af
Australopithecus 72 Af
Homo 73 @ Af Eu As NA SA




eneze hominoid u

Million years ago
10 8
|

. _—4 Gorilla
Dryopithecu.

Pait

AR Poranthropus

W Sahelanthropus
=0 Orrorin

A Ardipithecus

nsuloids —

early homini
genus, thin dark lines are inferred relationshi
uncerfain relationshi




e 25 mil. let, hlavni rozdéleni
kolem 18 mil. let

* Hylobatidae

e 1. brachiace

e Hominidae

e 1. rust cerebralniho kortexu

e 2. maxilarni a premaxilarni
kost blizko u sebe, tvori
Incisivni kanal

e 3. frontalni sinus




Hominoidea

Pongo abelii
Pongo pygmaeus
Pan troglodytes

Pan paniscus - .. _ _
Homo sapiens hEn
Gorilla beringei®

Gorilla gorilfa - . _

: Hoolock hoolock ~~~. _
Hominoidea Hoolock leuconedys
Symphalangus syndactylus
Hylobates pileatus
Hylobates klossii
Hylobates moloch
Hylobates agilis
Hylobates albibarbis”®
Hylobates abbotti”
Hylobates funereus*
Hylobates muelleri _ . - -~
Hylobates lar--~
@ 70-<95% 1 Nomascus leucogenys .- _

Nomascus siki

O 50-<70% Nomascus gabriellae
O <50% Nomascus concolor
Nomascus nasutus”
Nomascus hainanus”®

Hominidae

Hylobatidae

']

L]

10
Million Years Ago




Nomascus (7 spp.)

Symphalangus (1 sp.) Hyloba’udae
Hoolock [Bunopithecus’] (2 SPP.)

Hylobates (9 spp.)

Bunopithecus
Hylobates
Nomascus

(L symenetencas

? 00 800 1200 km
|

100°




Hominidae

rozdéleni na dvé linie kolem 14 mil. let

orangutani (Ponginae)

Pongo (2 druhy) ——

afri éti lidoopi (Homininae) gV o~
) /! .Ramapithecus

Gorilla (2 druhy) cca 14 Mya

Pan (2 druhy)

Homo (1 druh — ale do ,recentu” prezily dalsi ~4)

Bormean cranguians
Sumatran orangutans
Bonobas
Chimpanzess
Medern humans
0.0-1.6 MYA Eastern gorillas

Waslern gorillas




—— Encode region ENm001 (Elango et al. (2006))

A" 4 ’ 4
Mutacni rychlost g
—— Whole genome (Scally et al. (2012))
3

datovana fylogeneze
starosvetskych opic:

10-° bp™1 y-

de novo mutace:

~1.3 * 108 bp-' gen-’
prevedeni z generaci na roky:
generacni doba (20-30 let)

~0.5*10° bp! y!

ale: vira v extrapolace (kdyz dva
hrobnici vykopou hrob za pul
dne, za jak dlouho vykope milion
hrobniku stejny hrob?)

klesajici rychlost mutaci u
hominidu




Mutacni rychlost: nove datovani

« vsechno je starsi (Clovek — Simpanz nejmin
7,5 Mya)

* nove datovani ale vede k prilis stare
divergenci orangutani x africti lidoopi (30
Mya) x zachrani nas Aominid slowdown

* nove datovani lip sedi na fosilie
(Sahelanthropus, H. heidelbergensis apod.)




Chimpanzee

Bonobo

Western gorilla

Eastern gorilla




Datovani speciace simpanz-Clovek

Immunologic  DNA-DNA . .
Distance  Hybridization Mitochondrial DNA sequences Nuclear DNA sequences

o o)
222 5 o0 Be
. . 7
B-{\a'\.'& \Q_QQ &E—\\ 06\‘3}" Qp
k= 0 2t
A Rt G

Value (Ma)* A 47621015 46 54-9.0 6.7-8.1 6 466257 56 63 57 3745

Robust
statistics M yes yBs yes yes yes yes yes  yes

I Ardipithecus kadabba-1
a Orrorin tugenensis-2
I Sahelanthropus tchadensis-3
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Sivapithecus (VvC.
,Ramapithecus")
Gigantopithecus

Pongo pygmaeus

Pongo abelii




Ponginae

« 1. vertikalné prodlouzené orbity
o 2. modifikace maxilarni oblasti lebky




Genom orangutana
sumatersk ého (2011)

nejvétsi stromovy zivodich, silny sexualni
dimorfismus, zpozdéené dozravani samcich
znaku, pomala ontogeneze, nejdelsi
meziporodni interval mezi savci, nastroje,
kultura, slozita socialni struktura ...

e velmi pomala evoluce genomu

mimoradné nizka potfeba energie < zmeny v
metabolismu glykolipidu (= specificka
ontogeneze a life history)




Orangutan: historie populace

nedavné vymreni na asijském kontinentu a na
Jave

velmi recentni predek bornejskych populaci
(~200 kya) — pleistocenni refugium?

Today
N, 8,800 and
~50,000
individuals
in the wild

TiME s—
Bornean lineage
Ancestral N, 10,600
orang-utan
population
N, 17,900 N, 7,300

/ Sumatran lineage
Exponential N, expansion

Low-level gene flow t t

T. . = 400,000
plit
years ago
N, 37,700
and ~7,000
individuals
in the wild




Fylogeografie orangutant

o velkd mtDNA variabilita na Sumatfre (jizni populace v
Batang Toru — oddéleno vulkanickym jezerem Toba)
X neplati pro Y




Homininae

1. prenatalni spojeni skafoidu a os
centrale

Gorillini

1. umisténi infraorbitalniho foramenu
Hominini

1. zanik premaxilo-maxilarni sutury u
dospelcu




Gorillini

Gorilla beringei:
G.b.b.+G.b.
graueri

Atlantic
Cozan

Gorilla gorilla: G. g.
g. + G. g. diehli




Gorila: popula ¢ni
historie

genomicka data

rozdéleni zapadni a vychodni  gR=SEit
populace 0,9-1,6 My

tok genu mezi populacemi az

do 80-200 ky

tok genu: disperzni samci

recentni hybridizace G. gorilla
X G. beringei = G. b. grauerl
jako taxon hybridniho
puvodu???




Hominini
recentn i1 druhy

Pan paniscus




Pan + HOmMo

podobnosti bonoba a Cloveka

(,nas nejblizsi pribuzny“) obvykle
povazované za konvergentni
evolucni novinky

ale nebyl spolecny predek simpanzu
a lidi vic podobny Cloveku nez
Simpanzi (a neni bonobo vlastne
nejprimitivn€jSi hominin)?



Simpanz a bonobo :
popula €ni historie

mnohem vétsi
geneticka diverzita
obou druht nez u lidi
P. t. ellioti

zakladni déleni podle (Syn. P. t
rek: Kongo (troglodytes  vellerosus)
X paniscus), Sanaga
(verus-ellioti x
troglodytes), Niger
(verus x ellioti) a
Ubangi (troglodytes
- schweinfurthii) — o
B ~ i troglodytes
B ~ i schweinturthii
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Evoluce efektivn i velikosti populac i

50100 kyr 0.5-1 Myr 510 Myt b s-10 keyr 50100 kyr 0.5-1 Myr
T T T

E Bonobo
Western chimpanzes
Eastern chimpanzes
Cantral chimpanzes
Migeria-Camsaroon
chimpanzee

Haritiana
Papuan
Dai

Ha
Sardinian
Franch
Bbbusti
Mandenka
Yomba
San
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Cross River gorilla ——
Western lowland gorilla

5 | Sumairan orangutan
Bornaan orangutan
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(scaled in units of 4uN, = 109)
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Time (scaled in units of 2uT) Time (scaled in units of 2uT)




Evoluce efektivn i velikosti
populac i

Genus Scientific name species/ Comman name N Mean : MNo. of SNys*
subspecies coverage

[%p]

Homo NS Non-African
Pan

v'l.l'uEtl-*rrl
Common Chimpanzees

B g

5 1
3 1
9 M
1z 2
1 1
1 &
4 1
27, 1

[FER -

60,661,869 24,309,920 9, ' 6,409, 648
83,954,672 88,764,143 NA MNA

Orangutans
All

oI R G I TR T U X B s R [ L

zmenseni N, u spolecného predka africkych lidoopu
zasadni redukce (5-10krat) N, v lidske linii




Vym reI| pribuzni africkych

* je jich pozoruhodné malo
(Nakalipithecus,
Chororapithecus, mozna
Ouranopithecus ??7—
povazovan i za blizkého lidske
linii X vyvraceno novymi nalezy
ardipitéka)
vSichni dobre znami fosilni
afriCti lidoopové patfi spis k

lidskeé linii

Chororaplthecus ,3, - ia

. _- w @T g '
Nakallplthecus';,’ # o {i“ g ’
I‘.m |

B | Ouranopithecus




,Ja z opice nepochazim. Vim to, jako
ze je zivy buh nade mnou!* Petr Hajek

[Poc.héZu’ Hajek 2 opice? Zeptali jStme e ma rézor 4éch nejpovelanzjéich.. 1

/' e mé se N 7 3 : Co... (o g mé
tedy rozhodnZ aky he! tak koukste?
heuyv:r‘lMJ /




,Clovék pochazi z opice” x ,ne, Clovek a opice
maji spolecného predka“

vrabec pochazi z ptaka x ne, vrabec a ptak
maji spolecného predka

spolecny predek Clovéka a opice byla
pochopitelné opice - clov ek nepoch azi z
opice, cloveék je opice

(vrabec nepochazi z ptaka, vrabec je ptak)




Hominina

e 1. bipedalismus, S-
tvarovana pater, posun
tylniho otvoru, zadek

o 2. kratka a Siroka panev

« 3. parabolicky Celistni
oblouk




Jak ziji hominidl
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fusion-fission
(samic¢i dominance)

fusion-fission
(samc¢i dominance)

N/ uwE

Jak z]]

I hominidi

nuklearni rodiny

SOCIAL ORGANIZATION AMONG VARIOUS PRIMATES

BONOBO

M o
oo R

Bonobo communities are peace-loving
and generally egalitarian. The strongest
social bonds [blue lines) are those
among females [ green], although
females also bond with males. The
status of amale [ gray] depends an the

position of his mother, to whom he
remains closely bonded for her entire life.

CHIMPANZEE

L)

In chimpanzee groups the strongest
bonds are established between the
males in order to hunt and to protect
their shared territory. The females live in
overlapping home ranges within this
territory but are not strongly bonded to
other females or to any one male

GIBBON

4
b

Gibbons establish monogamous,
egalitarian relations, and one couple will
maintain aterritory to the exclusion

of ather pairs

HUMAN

®
i
I

}
b

Human societyis the mostdiverse
among the primates. Males unite for
cooperative ventures, whereas females
also bond with those of their own sex
Monogamy, polygamy and polyandry
are allin evidence

GORILLA

g %

The social organization of gorillas
provides a clear example of polygamy
Usually a single male maintains a range
for his family unit, which contains
several females. The strongest bonds
arethose between the male and

his females

ORANGUTAN

’hﬁ

rozvolnéné
komunity

Orangutans live solitary lives with littie
bonding in evidence. Male orangutans
are intolerant of one another. In his
prime, a single male establishes a large
territory, within which live several
females. Each female has her own,
separate home range

viceurovnova socialni organizace




velci stromovi lidoopi

velky sexualni dimorfismus v
hmotnosti téla (~ 2:1) a velikosti
Spiaku + androgenni ornamenty
(vousy, dlouhé ochlupeni na
ramenou, pazich a zadech, licni
kalosity) + long calls

velky dimorfismus samcu: v
pritomnosti dominantnich samcu
orangutanu mladi samci dospéji, ale
nevyvinou si morfologické,
fyziologické a behavioralni znaky

domlna_ntnl samci agresivni,
nedominantni tolerantni

,call and wait* (nékolikadenni
asociace se samici) x ,sneak and
rape” (nasilné kopulace, samice se
brani x vyrazna paternita
nedominantnich samcu): strategie
zavisla na frekvenci

znasilnéni neni omezeno na malé
samce, k zranéni samice nedochazi

Orangutani




Orangutani — samci bimaturismus

Janged" male ,2unflanged" male




vyrazna samici volba - preference
velkych dominantnich samcu (sex,
ochrana pred nedominantnimi
samci) + napadna pasivita samcu
béhem dlouhé kopulace

samice v neplodném obdobi
preferuji malé samce, v plodném
EIE

polygynie ~ ,roztrouseny harém®,
samici filopatrie

+50 let, meziporodni interval 6-10 let
(P. abeli delsi), samici sexualni
aktivita od 12 let, prvni
rozmnozovani cca 15 let, dlouha
matefska péce (zadna otcovska),
menopauza a infanticida chybi
solitérni zpusob zivota (arborealita,
potravni stres: frugivorie + foli- a
Insektivorie), v letech masoveho
plozeni stromu gregaricti (Sumatra)
uzivani (nikoliv vyroba) nastroju,
geograficka kulturni diverzita

Orangutani

& Anup Shah { naturepl.com




velci terestricti lidoopi (CasteCné sympatricti
se Simpanzi)

vysoky sexualni dimorfismus (velikost téla a
Spicaku, kranialni hfeben + vazivova/tukova
tkan, stribrné sedlo u dominantnich samcu)

malo napadné zdureni labii uprostred cyklu

pareni s dominantnim samcem,
monopolizace samic, polygynie (chranény
harém) — u horskych goril casto 2
dominantni samci (otec a syn); samci status
koreluje s frekvenci pareni a paternitou
(dominantni silverback obvykle otcem vSech
mladat)

mladi samci mohou zustat a zdédit otcuv
harém, nebo emigrovat (solitérni faze, samici
skupiny) a snazit se o ziskani mladé samice

sexualni chovani vzacné, obvykle iniciovane
samici (behem folikularni faze), obvykle
dorsoventralni kopulace, intromise 1,5 min.

malé samci genitalie, velmi mala varlata




kratky meziporodni interval (3-4 roky),
prvni reprodukce brzo (9-13 let)
vyrazny podil samci infanticidy
(mladata potrebuu ochranu otce), chybi
,statni prevraty“, menopauza samic

gregarické s harémovou strukturou,
samci filopatricti, vyrazny podil samcu
na ochrane a vychove potomstva
(mladata si vic hraji se samci nez
samicemi)

bylozravci (G. gorilla vice frugivorni, G.
beringei vice folivorni) x pribyvaji udaje
0 mozné caste¢né masozravosti (vC.
termitu, ale bez nastroju)

rozdily v meziskupinovych vztazich (G.
gorilla — mirumilovne, G. beringei —
nepratelske)

uzivani jednoduchych nastroju
(brodéni, samci predvadeéni), zadna
kulturni diverzita




terestricky i arborealni, lesni a
savanovy kvadrupedni lidoop
(bipedie obvykle na stromech, ve
spojeni s hledanim potravy)

maly sexualni dimorfismus (velikost,
zadné sexualni ornamenty)

extremnée napadné zdureni samicich
genitalii po cca ¥2 menstruacniho
cyklu = reklamni ovulace

nevyznamny podil samici volby,
sexualni preference pro starsi
samice

promiskuitni multimale-multifemale
systém, mala korelace mezi
spolecenskym statusem a paternitou
u samcu (reprodukéni Uspésnost
dominantnich samcu cca 50 %,
zalezi na poctu kompetitorut)

vysoka kompetice spermii
(nejvétsi varlata mezi primaty)

Simpanz




minoritni parovaci strategie (,etnicky
variabilni®): posesivni strategie (samec si
monopolizuje Fijnou samici v ramci
skupiny), ,manzelstvi“ (consortship: par
pfechodné opousti skupinu — az na
nékolik mésicu)

vysoka kopulacni frekvence (800 kopulaci
s 10 samci na 1 poceti), samci iniciace,
vyhradné dorsoventralni pozice, velmi
kratka intromise (5-10 s)

dlouhy penis s redukovanym bakulem,
kopulacni zatky

tfi funkce sexu — reprodukce, znejisténi
paternity, obchod (sdileni potravy, pece o
srst apod. — ,meat for sex“ v kratkodobém
meéritku neplati)

nasili na samicich, ale ne znasilnéni

meziporodni interval cca 5 let, puberta po
6 letech, prvni reprodukce 12-20 let,
mladé zavisi na samici cca 6 let, zadna
otcovska péce - velke naroky na matku,
vyznamne konflikty matka-potomek,
vysoka mortalita (x infanticida obvykle
extrakomunitni), bez menopauzy




gregarismus, fusion-fission systém
(20-100+ jedincu v tlupé, malo
vyznamna rodina), samci filopatrie,
samci aliance, dominance samcu nad
samicemi, malo vyznamné pratelske
interakce mezi samicemi (+ agrese
samic vuci imigrantkam, vc.
Infanticidy)

primarni frugivorie, vyznamny podil
zivoCisSné potravy, obvykle solitérni
sheér potravy x kooperativni lov
(pfedevsim guerezy, vCetné lokalniho
vyhubeni), v savanach lov s ,,0Stépy*

neschopnost vyuzivat pozemni byliny
—> sezonni potravni stres (v
nedostatku zraleho ovoce zerou
nezralé + lovi x gorily), vysoka
potravni kompetice, nasilne vztahy
mezi tlupami, genocida (Gombe):
hlavnimi obétmi mladata a samci







Figure &. Terntorial boundary patrol. Male chimpanzees patral their teritories by moving in sin-
gle file, occasionally making deep Incursions into neighbaoring territories, (Color figure can be
viewed In the online issue, which Is available ot www interscience wiley.com.)

Figure 4. Lethal coalitionary aggression. A. A group of male chimpanzees aftack an adult
male from another community. The victim is af the bottom of the pile of attackers and hidden
from view. B. After 15 minutes, the victim is dead. C. About 40 minutes later, a young aduft
male who participated in the attack leaps on the dead body of the victim. (Color figure can
be viewed in the online issue, which is available at www.interscience. wiley.com.)




sestersky druh Simpanze — ve veétSiné
znaku velmi podobny (terestricky |
arborealni kvadrupedni lesni lidoop)
znacna Cast specialnich vlastnosti
bonobu (,mirumilovny feministicky
lidoop®) je zvelicena az vybajena, resp.
byla vyvracena novéjsimi daty!!!

delSi trvani ,reklamni ovulace“ (80 %
menstruacniho cyklu), zadna
preference urcitych samic (nové
prichozi ~ mladsi???)

promiskuitni multimale-multifemale
systém velmi podobny Simpanzimu,
vysoka tolerance mezi samci (samice
Se pari s vétsinou nepfibuznych
samcu), dominantni samec rozliSitelny,
ale hierarchie mezi ostatnimi samci
nezretelna, posesivni strategie vzacna

dorsoventralni (74 %) i ventro-ventralni
(samec nahore) kopulacni pozice, velmi
vysoka frekvence (samci iniciace!),
Intromise 10-15 s




slozité (socio)sexualni chovani bez
reproduk¢niho vyznamu, vCetné
homosexualniho (vytvareni samicich
alianci)

vzacne konflikty matka-potomek, nizka
mortalita (samice mohou simultanné
pecovat o dvé nasledujici mladata),
iInfanticida chybi

fusion-fission, vySSi gregarismus nez u
Simpanzu, samci filopatrie (ale slabsi
samci a mnohem silngjSi samici aliance)

—> egalitarska spoleCnost se samicemi
schopnymi kooperativhé dominovat
samcum

vice folivorie a mnohem méné zivocisné
potravy nez u Simpanzu, lov opic existuje
(vzacnéjsi?), spolecny foraging

mnohem méneé nastroju, etnicita
marginalni

experimentalni etologie: neotenie (bonobo
se socialne vyviji pomaleji nez Simpanz)




Simpanz x bonobo

.rovnhopravneéjsi samice” u bonobu (novinka ve vztahu k
ostatnim hominidum)

1. méné mozaikovita distribuce potravy, mensi nevyhoda pro
pomaleji se pfemistujici samice

e 2. prodlouzena fije + pseudoestrus — omezeni samd¢i sexualni
kompetice, obrana pred infanticidou

Concaption
Resumgtion af

eyl eatrus Parurition
~Poslpariurm amenarhea 'I

Chimpanzee

anurilion
L —
d
= ; : Higher estrus sex ratio (105/2.29=4.5)
B ESE <4 Severe intermale sexual competition
YR EHERG Very limited female choice
i 7 A 5
A y .
/ 2 of Tl

Bonobo

Lower estrus sex ratio (65/3.19=1.9)
Lower intermale sexual competition -
Higher level of female choice

— Higher social status of females




v mnoha sm érech mimo radnée divny lidoop...




Clov ek
Bipedni, terestricky lidoop s
kosmopolitnim rozSifenim,
puvodné (sub)tropicky, leso-
stepni druh
napadny pohlavni dimorfismus
(v ramci lidoopu spisSe nevyrazny
ve velikosti), vyrazny
polymorfismus samcu

nenapadny ovulacni cyklus
(projevuje se mirnymi zménami
samiciho chovani)

vyznamny podil samici volby
(kombinace preferenci
socialnich a fyzickych)

samci preference pro mlade,
nuliparni partnerky




Clov ék

mirna polygynie (84 %
lidskych populaci, ale
vétSina jedincu je
monogamnich)
mimoradné dlouhé
socio-sexualni svazky
(ochrana, sex, péce o
potomstvo)

socialni status samce
koreluje s reprodukéni
uspesnosti

slaba kompetice spermii
X adaptace na semen
displacement

rodina zakladatele
mormonské cirkve
Josepha Smithe

Muley Ismail
Krveziznivy
(1672-1727)




Clov ék

rizné parovaci strategie -
dlouhodoba monopolizace
samic(e), kratkodobé sexualni
vztahy, znasilnéni jako
alternativni reprodukéni
strategie

slozité sexualni chovani,
ruzneé sexualni pozice
(prevlada ventro-ventralni
sex, samec nahore)

sex Vv soukromi a v noci

ruzné dlouha kopulace
(kulturni viivy!), ejakulace
obvykla po nékolika minutach




Clov ek
iInterval mezi porody 3-4 roky
(muUze byt snizen predéasnym
ukoncenim kojeni u zemé-
délskych a pasteveckych kutur)

vysoka otcovska investice do
pece o0 potomstvo
mimoradné dlouha péce o
potomstvo (i po odstaveni)
napadné zpomaleni
iIndividualniho vyvoje (vCetne
embryogeneze), puberta 10+
vyrazneé vyvinuta infanticida
(nevlastni rodiCe, matky v
nevhodné ekologické situaci)




Clov ék

sami¢i menopauza (40+)

unikatni socialni struktura
(monogamni Ci polygynni rodiny
uvniti velkych skupin pribuznych
| nepfibuznych jedincu)

obvykla samc¢i dominance (+
Intenzivni tvorba samdcich koalic)

vztahy mezi skupinami ruzne,
vcetne vysoce nasilnych
(genocida), koalice vyssSiho fadu
vSezravost, tvorba a uzivani
nastroju, kooperativni lov,
sexualni délba prace

extrémni kulturni diverzifikace
(folklor, etnika)




Simpanz jako model
lidsk ého p redka

“Certainly, 1t 1s hard to picture how fathers and mothers could cooperate harmoniously at rearing their
children if human females resembled some primate females in having their genitalia turn bright red at
the time of ovulation, becoming sexually receptive only at that time, flaunting their red badge of
receptivity, and proceeding to have sex in public with any passing male [...] We rather than the living
apes are the ones whose life-cycle diverged most from the ancestral condition ... We have to be content
with merely inferring that conclusion from the fact that our life cycles are exceptional compared not just
to living apes but also to other primates, suggesting that we were the ones who did more changing.”
(Diamond. 1992:61—-62).

“Given the genetically inferred relationships of hominoids and the morphology of the earliest hominids,
the common ancestor of humans and chimpanzees was probably chimp-like, a knuckle-walker with
small thin-enameled cheek teeth” (Pilbeam. 1996).

“Concestor | [= the last common ancestor of chimpanzees and humans] was more like a chimpanzee, if
only because chimpanzees are more like the rest of the apes than humans are [...] ... [M]ore evolutionary
change has occurred along the human line of descend from the common ancestor, than along the lines

leading to the chimpanzees™ (Dawkins, 2004:106—107).




Pavodn i lidsk e chov ani atp. -
rekonstrukce p redku

1. fosilie — ardipiték, evoluce
sexualniho dimorfismu’,
ramapitéek (1)

2. modelove druhy — malpa,
dzelada, Simpanz...

u dzelady kazdy chape, ze to je
jenom analogie, ale Simpanz je
prece nas nejblizsi (,99%
shoda®, ,treti Simpanz” apod.)

predkove jsou dva!
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Wrangham (1987)

Ghiglieri (1987)

Wrangham'’s Phylogeny and Reconstruction

Traits of the LCA:

female dispersal/fexogamy

weak social bonds among females
male-dominated intergroup encounters
hostile relations between groups
polygynous mating system

Orangutan
(Pongo)

Gorilla
(Gorilla spp.)

Chimpanzee
(Pan troglodytes)

Bonobo
(Pan paniscus)

Human
(Homo)

Ghiglieri’s Phylogeny and Reconstruction

Orangutan
(Pongo)

Gorilla
(Gorilla spp.)

Tmaits of the LCA:
as per Wrangham plus...
sexual dimorphism moderate
male philopatry/endogamy
tolerant mating relations among males
male coalitions & alliances
male communal territoriality

Chimpanzee
(Pan troglodytes)

Bonobo
(Pan paniscus)

Human
(Homo)
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Mira odvozenosti linii

Sermnopithecus entellus a b C d e f

2 Hominoidea 0 (0/0) 0 (0/0) 0 (0/0) 0(0/0)  0(0/0)  0(0/0)
m8— Erythrocebus patas Hylobatidae 2 (/1) 3(2/1) 32/ 3(2/1) 3(3/0) 3(2/1)
Hominidae 5(1/4)  6(24) 5(1/4) 6(2/4)  6(24)  6(24)
Pongo 10(5/5)  9(5/4) 9 (4/5) 9(4/5)  8(3/5)  8(6/2)
Pongo pygmaeus 0 (0/0) 0 (0/0) 0 (0/0) 0 (0/0) 0 (0/0) 0(0/0)
Pongo abelii 1(0/1) 1(0/1) 1(0/1) L(O/1)  1(0/1)  0(0/0)
pmm Macaca fuscata Homininae 1(1/0) 1 (1/0) 1 (1/0) 1 (1/0) 1 (1/0) 1(1/0)
_ R B Gorilla 5(32) 4(22) 5(3/2) 3(12)  5(32)  2(20)
=-8— Mandrillus sphinx Gorilla gorilla 0 (0/0) 1 (1/0) 1 (1/0) 0(0/0)  1(1/0)  1(1/0)
Gorilla beringei 1(1/0) 2 (2/0) 1(1/0) 2 (2/0) 2(2/0) 1(1/0)
Hominini 5(4/1) 5(4/1) 9(7/2) 5(4/1) 7 (5/2) 5(4/1)
Theropithecus gelada Homo sapiens 12(5/7) 19 (10/9) 13(6/7) 13(6/7) 23 (12/11) 14 (10/4)
Pan 9(6/3) 10 (7/3) 8(6/2) 12 (8/4) 6(5/1) 8(7/1)
Nomascus concolor Pan troglodytes 5(4/1) 4(3/1) 3 (3/0) 5(4/1)  6(6/0)  5(5/0)
Pan paniscus 7(5/2) 7(5/2) 12(8/4)  8(6/2) 9(6/3) 6(33)

- Chlorocebus aethiops
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Evolutionary derivations (apomorphies/homoplasies), based on “polymorphic” (a),
“monomorphic” (b), biased character sets (c, d, e), and “binary” (f) character set.
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Phylostrata

Fylostratigrafie

Novel traits

* rozdéleni znaku do skupin na
zakladé jejich fylogenetického
puvodu
zkoumané znaky hominidu
jsou budto velmi stare,
zdédéne od spole¢ného
predka nebo predstavuji
terminalni (rodove) apomorfie
u orangutanu a goril prevazuji
plesiomorfie, Cloveék a Simpanz
jsou vysoce apomorfni

Novel traits

Novel traits

Hominini

Homo sapiens

Pan troglodytes
Gorilla gorilla

“fast” (a), slow” (b), and “unambiguous” (c) optimization routines




Rekonstrukce ancestraln ich stavu

Homo sapiens

Pan troglodytes

1 - Gestation length (#1)

2 - Interbirth interval (#10)

3 - Male mating strategy (#19)
4 - Paternity success (#24)

5 — Relative testes size (#32)
6 - Intromission duration (#40)
7 - Male-led infanticide (#54)
8 - Paternal care (#56)

9 - Tool use (#62)

Pan paniscus
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Rekonstruovan € znaky spole ¢ného p redka

« Conserved: "slow" life history, (slow
postnatal growth rate, delayed onset of
female reproduction, interbirth interval
<5 years, ...), "fluid" dispersal patterns,
absence of large sexual skin swellings,
polygynous mating system, female
mate choice, copulatory pattern, ...

Novel: reduced sexual dimorphism in
body size, stronger male social bonds,
larger "communities", non-conceptive
sexuality, higher reliance on animal
foods, ...

Unknown: e.g. ovulation detectability,
female social bonds, intergroup
encounters, mating initiation, ...




... Clovék je deviantni lidoop s

dlouhymi partnerskymi vztahy,

vysokou otcovskou investici do

péce o mladata, vybiravymi

samci apod., coz je vSechno

zrejme vyvolano deviantni

ontogenezi ...“ (monogamni

svazky, dlouhodobost souziti,

otcovska rodiCovska investice,

dlouhovékost, skryta ovulace,

menopauza) Chimpanzee Hypothesis i
X vychazi se ze srovnani se Y
Simpanzem a bonobem x

vysoce apomorfni druhy e g0

1. lidska sociobiologie v ..
mnohém spiSe ,modifikovana bresing bond.
gorili“ nez ,deviantni Simpanzi*
(tj. lidske vlastnosti starsi,

miocénni)

e 2. Ardipithecus




