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Speciace clovek —simpanz |

e Simpanzi jsou dva — i tady je ve hife nekompletni
tridéni

e cca 3,5 % genu podporuje blizke vztahy ¢loveka
a simpanze/bonoba
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Speciace clovek-simpanz

napadneé rozdily v dobe

divergence jednotlivych

genu (vice nez 4 My!")
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selekci proti toku genu v ,
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Humanzee ?

 Maimo (dle Sv. Petra Damiana
v 11. stoleti: produkt hfisného
vztahu manzelky hrabete
Guilelma a jeho ochocéene
opice, dotyéna opice hrabéete
zabila v zachvatu zarlivosti)
llja lIvanov (Guinea, Francie,
SSSR): pokusy podporované
Spoleénosti materialistickych
védcu p/AA Komunistické
akademii (selhaly na
nedostatku lidoopu)

* Oliver (70. leta v USA)




Lidsk & speciace a hybridizace?

- Autosomal divergence time

reanalyza autosomu:
neni duvod predpokladat
hybridizace a slozité
speciacni déje,
divergence vSech genu
odpovida jednoduché
speciaci

(+ nove datovani!)

--- Xdivergence time (¢ = 3.7)

_..---- Divergence time at HC sites

===~ X divergence time (« = 1.74

T Time of speciation

Relative time

Human Gorilla




Clov ék a jeho v

« divergence Pediculus spp.
odpovida divergenci Simpanz-
clovek, ale divergence Phthirus
spp. nikoliv (3-4 Mya): munka je
puvodné gorili
divergence Pediculus-Phthirus ‘
~ divergence Ponginae- $E e
Homininae (ale dnesni R e
orangutani vSi nemaiji)

A

Rodent

diculus humanis

Pthirus gorillae  Gorilla

‘ Host Switch

@ Parasite Duplication Pediculus humanus
+ Parasite Extinction Pthirus pubis

13 MY 7MY Pediculus schaeffi

s
. Homo
Is

schaeffi
Pan

Pthirus gorillae  Gorilla ot s

T Pediculus sp.

Gorilla
Pthirus gorillae
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Prim ati genomika

clovek 2001
Simpanz 2005
makak 2007

neandertalec a
denisovan 2010

orangutan 2011
bonobo 2012
+ 2 poloopice
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LIFE HISTORY

Secondary Altriciality
Helplessness of the Mewborn
Prolonged Helplessness of Young
Extended Care of Young
Childhood

Adolescence

Age at First Reproduction
Longevity

REPRODUCTIVITY BIOLOGY
Concealed Owvulation

Virgin Breast Development
Fermale Pituitary Menopause
Placentophagy

Female Labia Majora

Vaginal Hymen

Baculum (Penis Bone)

Sperm Count

Copulatory Plug

EMERYOLOGY

Early Fetal Wastage/Aneuploidy
Hydatiform Molar Pregnancy
Umbilical Cord Length

PREGMANCY /PARTURITION

Cephalo-pelvic Disproportion

Duration of Labor

Maternal Mortality in Childbirth

Pain During Childbirth

Meed for Assistance with
Childbirth

Meonatal Cephalhematoma

POSTMNATAL DEVELOPMENT
Late Closure of Cranial Sutures
Duration of Infant Arousal
Inconsolable Infant Crying
Infant-Caregiver Attunement
hatermal-Infant Eye-To-Eye Gaze

ANATOMY

Sagittal Crest of Skull

Broaw Ridge

Protuberantia Menti (Chin)
Length of Sphenoid Sinus
Choroid Plexus Biondi Bodies
Inner Ear Canal Orientation
Apical Phalangeal Tufts

Age of Pelvic Bone Fusion
Bone Cortex Thickness
Laryngeal Position

Pharyngeal Air Sacs

Ear Lobes

Sexual Body Size Dimorphism
Lacrimal Gland Structure
Visible Whites of the Eyes
Small/Large Intestine Length Ratio
hMeningesal Artery Source

BIOMECHANICS
Bipedal Gait

Adductive Thumibs
Skeletal Muscle Strength
Hand-Eye Coordination
Fine Motor Coordination

CRGAM PHYSIOLOGY
Aldosterone Response to Posture
Salt-Wasting Kidneys

Ability For Sustained Running
Veluntary Contrel of Breathing
Ability to Dive Underwater
Diving Reflex

Ability to Float/Swim

Ermmotion Lacrimation

Salt Content of Tears
Olfactory Sense

CELL BIOLOGY
Mo Differences Are Known?

BIOCHEMISTRY

Placental Alkaline Phosphatase
M-Glycolylneuraminic Acid Expression
Alpha 2-6-Linked Sialic Acid Expression

ENDOCRINOLOGY
Thyroid Hormone Metabolism

PHARMACQLOGY
Methylation of Inorganic Arsenic

ANATOMIC PATHOLOGY
Cortical Meurofibrillary Tangles

CLINICAL PATHOLOGY
Erythrocyte Sedimentation Rate
Serurn Alkaline Phosphatase Level
RBC and Serum Folate

erum Vitamin B12/B12 Binding
Total Leukocyte Count

Absolute Meutrophil Count
Absalute Lymphocyte Count

DENTAL BIOLOGY /DISEASE
Canine Tooth Diastermna

Canine Tooth Dysmorphism
Tooth Enamel Thickness
Retromolar Gap

Third Melar Impaction

Dental Eruption Sequence/Timing

MEDICAL/SURGICAL DISEASES
HIV Progression to AlDS

P. falciparurm malaria

Viral Hepatitis B/C Complications
Influenza A Infection Severity
Incidence of Carcinomas
Hemorrhoids

Varicose Veins

Pelvic Phleboliths

Foamy Virus {Spumavirus) Infections
Sexually Transmitted Diseases

IMMUNOLOGY
Sialoadhesin on Macrophages

SKIN BIOLOGY AND DISEASE
Eyebrows

Eccrine Sweat Glands

Acne Vulgaris

Subcutaneous Fat

Body Lice

NUTRITION
Frugivory

Carnivory

Aquatic Foods
Underground Foods
Cooking

NEUROANATOMY

Relative Brain Size

Direct Cortical Projections

Relative Yolume of Frontal Cortex
Relative Wolume of Corpus Callesum
Relative Volume of Cerebellum

% of Brain Growth Complete at Birth
Rate of Postnatal Brain Growth

MNEUROQEBIOLOGY

Population Distribution of
Handedness

Postnatal Dendritic Growth

Postnatal Synapse Formation

Cortical Synapse Density

Cortical Meuron Density

Dendrites Per Meuron

Synapses Per Meuron

Adult Meurogenesis

Cingulate Cortical Spindle Meurcns

Finger Tip Sensory Merve Endings

NEUROCHEMISTRY
Brain Aromatisation of Testosterone
Tyrosine Hydroxylase Heterogeneity

MENTAL DISEASE
Schizophrenia
Bipolar Psychosis
Autisrm

Suicide

BEHAVIOR

Control of Facial Expressions
Planning Ahead

Intentional Deception
Deliberately Delaying Gratification
Loeng-Range Transport of Materials
Secondary Tool-Making
Mechanical Multi-Tasking
Physical Abuse of the Young
Torture

Organized Warfare

Adult Play

Symbolic Play

Abuse of Other Animals
Inter-Croup Coalition Formation
Use of Containers

Care of Infirm and Elderly
Grandparenting

Home Base

Control of Fire

Food Preparation

Organized Gathering of Food
Domestication of Animals
Domestication of Plants
Altruistic Punishrment
Peace-Making

Somnarmbulism

hMind-Altering Drug Use

COGNITIVE CAPACITY
Declarative Memorny
Imitative Learning
Teaching

Symbolic Representation
Awareness of Death
Awareness of the Past
Awareness of the Future
Theory of Mind

Theory of Other Minds
Empathy

Mumeracy

COMMUNICATION

“Parentese” Sounds

Infant “Protoconversations”

Gestural Communication
Symbolic Communication
Semantics

Grammar and Syntax
Recursion

Writing

SOCIAL ORGANIZATION

Institutions

Social Conventions

Governments

Enforcement Through
Sanctions

CULTURE

Composition of Art

Composition of Music

Composition of Rhythms

Death Rituals

Clothing (Cowvering of
Body Parts)

Rites of Passage

Genocide

Competitive Sports

Practicing of Skills

Physical Modifications of
the Body

Inheritance of Resources
and Status

RBythmic Dance

Sculpture

Belief in Supermatural/
Religion

Body Adormment

Childbirth Customs

Sexual Intercourse in Private

Gift-Giving

Hospitality

Intertwining (e.qg.,
weaving)

Meal Times

Poetry

Property

Construction of Shelters

Taboos

Taxonomy of Species

Trade

Measurement of Time

Weapons

Toys




A\ 4

Jak se liISi clove

a Simpanz?

Number of rearrn gemants

substituce ~ 1 % (35M) _ Pav s
Inzerce/delece ~ 3 % | [ER——
aminokyseliny < 1 %

The Hominidae (great apes)

Bornean

pozor na vnitrodruhovy
polymorfismus)

Hylobatidae

Cercopithecidae
Old World monkeys




Karyotyp

e tandemova fuze dvou chromosomu u ¢lovéka
(HSA2 ~ PTR12 + PTR13)
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Divergence clovek-Simpanz |
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Divergence clovek-Simpanz Il

prozkoumali jenom 14 000 genu, Chimps lead evolutionary race
pouze ty kodujici proteiny
zkoumali molekuly, ne jejich
funkci
. to, zda geny podléhaji selekci,
anebo driftu, zalezi na
populacnich charakteristikach (N,)
. rychlost molekularni evoluce muze
byt ovlivnéna dramatickymi rozdily
v generacni dobé (zpomaleni u
cloveka)

154:233




*K<: synonymn i substituce
*K ,: nesynonymn i substituce

K ,/Ks<<1: stabilizujici selekce /constraint

K ,/K<>1: adaptivn i ,pozitivnh 1“ selekce (cca
4 % lidskych gen )

sale co velikost populace???




GO categories with the highest divergence rates in hominids

GO categories within ‘biological process’

GO:0007606 sensory perception of chemical stimulus
GO:0007608 perception of smell

GO:0006805 xenobiotic metabolism

GO:0006956 complement activation

G0O:0042035 regulation of cytokine biosynthesis
GO:0007565 pregnancy
GO:0007338 fertilization
GO:0008632 apoptotic programme
GO:0007283 spermatogenesis
GO:0000075 cell cycle checkpoint




Efektivn i velikost populace u hominoid u

e kontroverzni téma:
ruzné analyzy
ukazuji N, ~ 3-10k
pro dnesni lidskou
populaci: mimoradné
nizka hodnota
(bottleneck?)

zasadni redukce (5-
10krat) N, v lidske :

linii > 1ze 0 éekavat A
vysoky podil driftu

- malo ,pozitivh é | -
selektovanych® o
genu T

240,000 (6 MY)

Teaou
750,000 (19 MY)

chimp  qgorilla orangutan rhesus macaque




Strukturaln i evoluce genom u

Inzerce, delece, inverze, duplikace,
Inzerce mobilnich elementu ...

gorila a Simpanz a bonobo jsou jasne
odvozeneé — vyrazna konvergence,
evoluce goriliho genomu je nejrychlejsi

clovek a orangutan predstavuji puvodni
typ hominidniho genomu

(gibon se sekvenuje ...)




Divergence clovek-simpanz

PANTHER category

H# of PSGs

# of penes Human Chimp

Biological Process
Protein metalxolism & modilication
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Jak studovat
odlidnost €loveéka a T
Sim panze et [rencausa on e

mutations

| small

i

| indels

Coding-region changes
(leading to different protein sequence)

: -_E_}'p'plication /,\\I;algein_:’el/s

— <N E—— Cis-regulatory-region changes

(leading to different expression)

Cis-regulatory Coding region
region e e C— G— Gene duplication
(followed by neofunctionalization

— e X e or subfunctionalization)

Gene loss Gene-regulatory evolution

TRENDS in Neurosciences

e pozor na predsudky!
* ne vSechno, co si o své evoluci myslime, se opravdu stalo!




Jak studovat
Odllénost élov éka Chimpanzee Human_-l
a Simpanze

* Speech
FOXP2 (Enard ol al, 20028

o
{Wiriler of a

Skeletal

Kandidatske geny ¥ developmen

srovnavaci fenomika (napf.
geny exprimovane v mozku), .
genové ontologie apod. 0 apes o o

vnitrodruhovy polymorfismus
(napf. poruchy reci), .
klasicka genetika

sekvencni analyzy (K /K,),
napfr. MYH16 (jeden z genu
pro tézky retézec myosinu,
zasadni pro Celistni svaly)

& Pratein evolution ;@.i Gene regulation o Gene loss
g S,
L /




Pozitivh e selektovan é lidsk é

geny
(srovn ani se Simpanzem)

gametogeneze a ontogeneze (6)
metabolismus nukleovych kyselin (6)
prenos signalu (8)

Imunita (4)

nervova soustava (2: NPY, EPS15)
sluch (napr. TECTA): jazyk???




Less-Is-more”

hCONDEL (lidska delece sekvence, ktera je konzervativni u Simpanze a
jinych savcu): 510 (88 % i u H.n.): 1 exonicka, 154 intronickych, 355
intergennich

napadné hojné v okoli genu pro receptory steroidnich hormonu (napf.
androgennniho receptoru)

-> ztrata smyslovych vibrisu

-> ztrata keratinizovanych epidermalnich ostnu na penisu - prodlouzeni
kopulace

- zvétSeni mozkove kury (zanik regulace bunécné proliferace, smrti a
migrace)

i Nousze vibriszae Galago spnes
L. Mouse vibrissae K Ga ago spines Androgen —

receptor




I 100 jm

~less-iIs-more*

X ve skutecnosti asi
starsi (ne ~2.4 Mya,
ale ~5 Mya)

X plasticka exprese
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Lidsky mozek

Zhruba 3x vétSi nez mozek
Simpanze a 6x vetsi, nez je u
savce daneé velikosti

lidsky mozek je vysledek trendu,
ktery sdileji vSichni primati a
ktery se podstatné zrychlil u
hominoidu - vetSinu
evolucnich novinek sdilime s
[[e[e]0]0)Y;

genomicky vyzkum se zaméruje
na dva aspekty: 1. sekvence
genu vykazuje znamky pozitivni
selekce (u primatu, hominoidu,
hominidu...), 2. gen ma expresi
(= funkci?) v mozku

Res(neonatal brain mass)

4

SATANOW OTHOM A0

SATHNOW QTHOM MIN

& Artiodactyla
+ Carnivora
x Cetacea

: O Eulipotvohla

v Hyracoidea

x Lagomorpha
0 Perissodactyla
© Primates

o Proboscidea
# Rodentia

¢ Scandentia

z Xenarthra




Lidsky mozek a genetika

» zrychleni evoluce ,mozkovych
genud” u primatu smérem k
Clovéku - ,neurodevelopment,
ale ne neurofyziologie® (mozek se
na geneticko-cytologické jinak
déla, ale stejné funguje)

« X studie genu exprimovanych v
mozku to nepotvrdily (protoze
neurodevelopmentalni geny
nejsou aktivni v hotovém mozku?)

pozitivni selekce cis-regulacnich
oblasti neurodevelopmentalnich
genu

The molecular function categories with an excess of rapidly evolving genes

Lineage  Molecular function Number of p vale

genes

Human Molecular function unclassified 570 0.0001
Defense/immunity protein 33 0.0138
Exmacellular matrix 5 0.02(4
Zine finger transcription factor 83 0.0385
Ligase 46 0.0441
Chimpanzee Defense/immunity protein 3 0.0001
Cell adhesion molecule 0.0255
Membrane-bound signaling molecule 0.0428
Signaling molecule 9 0.0499

The biological process pene categories with an excess of rapidly evolving genes

Lineage  Biological process Number of genes p value

Human Biological process unclassified 592 0.0001
Cytokine- and chemokine-mediated 25 0.0094
signaling pathway
Cell adhesion 66 0.0274

Chimpanzee T-cell-mediated immunity 22 0.0010
Immunity and defense 135 0.0013
DNA metabolism 0.0031
Exocytosis b 0.0137
Cell adhesion 67 0.0160
Cell cycle 87 0.0476




,Mlad e geny*“ ve
fetaln im mozku

,mlade geny*“
specifické pro primati
X hlodavci linii

u primatu v mozku,
zvlasté fetalnim

rané jsou pozitivhe
selektovaneé
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Lidsky mozek a genetika

mikrocefalie (redukce velikosti,
vicemeéné zachovana struktura,
ale vyraznejsi redukce frontalni
kary - ,atavismus®)

mikrocefalizaéni geny (MCPH1 =
microcephalin, ASPM) ~ regulace
bunécného cyklu (vic bunécnych
cyklu béhem neurogeneze?)
obvykle vyrazna pozitivni selekce
u primatu, hominoidu, hominidu ...
zadny vztah mezi odvozenymi
alelami (MCPH1-D a ASPM-D) a
1Q (Nizozemsko, Skotsko,
Australie)

Homo floresiensis???




Gen FOXP2

* mutace = poruchy reci (ovliviiuje Casti mozku, ktere
ridi svalovou €innost pfi reci)

temer uplné konzervovana aminokyselinova
sekvence u savcu X 2 hesynonymni mutace u
Cloveka a neandertalce

e odliSné regulaéni funkce FOXP2 a FOXP2¢chimpy CNS

Gorilla

Orang-utan

Rhesus

1/131

Tl F T ¥ ¥ ¥ ¥ _F  WNLIEE




Reqgula cni zmeny

35,000 velmi konzervativnich
useku genomu (~ 80 Mya:
Primates x Rodentia)

Z toho 49 vykazuje velmi rychlou
evoluci u lidské linie (human
accelerated regions, HAR): 2
geny, 47 nekodujicich sekvenci:

PDNY (prekursor neuropeptidu):
konzervativni sekvence x
pozitivne selektovany promotor

zmeny ontogeneze -» neotenie ?



Modern i clov ek a genomika

genomika: pozitivné selektované geny odlisujici moderniho
cloveka od ostatnich primatu (vC. neandertalce)

jenom 78 genu s nesynonymni mutaci u Cloveka po
odstépeni neandertalce (5 s vice nesynonymnimi
mutacemi)

X nevime, co délaji (ale vime, co zpusobi jejich mutace):
DYRKI1A — kognitivni schopnosti (Downuv syndrom),

NRG3 — schizofrenie, CADPS2, AUTS2 — autismus
(socialni interakce, komunikace, zajmy)

RUNX2 — stavba lebky a hrudniku (- kleidocerebralni
dysplazie)

biologie kuze a jejich derivatu v¢. pigmentace (RPTN,
TRPMI)




Modern i clov ek a genomika

srovnani s denisovskym genomem:

celkem 23 AMH-specifickych a pozitivné selektovanych
genu:

mozkove funkce a vyvo] NS (8)

rust axonu a dendritu, synapticky pfenos (4)

vztah k autismu (2) — CNTNAP2 (+ poruchy recli) je
regulovan genem FOX2P

+ 34 genu ,zpusobujicich nemoci“: kuze (4), oéi (6),
zuby




Zrychlen 1 evoluce p red 40 tis. let

CEU (Europe)
peak age __
ca. 5250 years

analyza 3,9M SNP (single
nucleotide polymorphism) v
genomech 90 Evropanu a 90
Nigerijcu

migrace z Afriky — pigmentace,
chladova odolnost, potrava
zemeédélstvi — epidemie,
potrava (mleko)

recentni balancujici selekce
(udrzuje polymorfismus): 60
,extrémnich” genu u €lovéka (z
13,400, tedy 0.44 %) — imunita
(+ keratiny, membranové
kanaly)

neni pravda, ze civilizace a
kultura zpomaluji biologickou
evoluci, otviraji pro ni nove
cesty!l!

Ascertained selected variants

(and in Africa, late M54 and LSA)
Intansification of populations

shown by resource use, diet breadth,
and geographic range expansion.

Long-term growth probably episodic.

Population size (logarithmic)




Recentn i selekce

,moderni medicina udrzuje pri zivote i ty, kteri by ‘v
prirozenych podminkach’ zahynuli” - “selekce prestala
fungovat”

X nesmysl — selekce pracuje s diferencemi v reprodukcnim
uspéchu, ne s prezitim/neprezitim! (napr. kompetice o
pristup k ,moderni mediciné")

Framingham, Massachusetts: dlouhodoba studie
kardiovaskularnich chorob 1948-2008, cca 5000 lidi a dve
generace jejich potomku (2 14,5 tis.): reprodukcnl Uspech
zen pozitivné koreluje s nizsi a tlustSi postavou, snizenim
systolického krevniho tlaku a hladiny cholesterolu, pozdéjsi
menopauzou a ranéjSim prvnim porodem

. kdyby trend pokracoval v globalnim méritku, v roce 2409 bude
prumerna Zena na planete o 2 centimetry nizsi a o 1 kilogram tézsi, nez
je dnes, a bude mit prvni dité o 5 mesicu drfive a menopauzu o 10
mesicu pozdeji, nez dnesni zeny ...




Out-of-Africa — adaptace?

vnitropopulacni adaptace
odpovidaji adaptacim
odlisujicim lidi od SImpanzu | EE
(stejné GO, ale jine geny) m
+ geny pro pigmentaci A e |
kuze u Evropanu

fl.1|-'i1'_ I rmediate |J I|r LT Ly

+ geny pro vyvoj kostry u p

Evropanu a Asiatu 53 pownmodtoior 000

Vitarmin/cofactor transport 0.002

+ geny pro viasy u Yorubu Sk e
+ metabolismus cukru

(manoza: Y+A, sukroza: A,

laktoza: E)

+ alkoholdehydrogenazy
(A) + metabolismus lipidu

GO Mesting GO Category




Klimatick é adaptace

MtDNA: populace v chladnych oblastech maji
mensi genetickou variabilitu

dve mutace (v genech ND3 a ATP6) jsou
selektovany s souvislosti s klimatem

klinalni variabilita v fade genu (- diabetes 2,
obezita, hypertenze) ~ znamky klimatického
stresu v minulosti?

x morfologie (33 kraniometrickych znaku, 7,5k
muzu ze 135 populaci): klima zjevné selektuje
jen nejseverngjsi populace (ale klimatické
adaptace jsou na kazdém kontinentu jiné)




Adaptace ke klimatu a diet e
a distribuce SNP

A — dieta
zavisla na
korenech a
hlizach

B — lovci/
sberaci x
zemeédelcl
C — polarni
Kraje

D — pouste




Adaptace k vysokohorsk éemu
Klimatu

e Tibet: mtDNA I 'Y potvrzuji staré osidleni
— cas na adaptace

» pozitivné selektovaneé geny EGLN1 a

PPARA: spojené s hemoglobinem -
netrpi hypoxii

o Etiopie: tibetské Hb adaptace chybi (ale
maji jiné:




fenotyp LS v tropickych pralesich
(africti Pygmejové, Janomamove,
Andamanci, JV Asie): Efeove (lturi)
cca 140 cm

dusledek Spatné vyzivy? x vysoka
rustova rychlost déti,
termoregulace, mobilita (Splhani
na stromy napr. pro med az do
vySe 50 m, cca 7% mortalita muzu)

life history (zkraceni rustu a
snizeni veku prvni reprodukce jako
reakce na vysokou mortalitu v
pralesich)?

Pygmejové: pozitivni selekce genu
pro hypofyzu, hormony, inzulin,
Imunitu, neuroendokrinni
signalizaci

fenotyp velmi stary (v Africe a v
Asii 30-70 kya)

+ archeologicke nalezy z Palau (3-
10 kya) ~ Andamanci???

,Pygmejovée”




Hominizace

e genomika nam (zatim?) moc nepomohla

e misto screeningu genomu se muze hodit
selektivni analyza genu zapojenych do

velkych hominizacnich zmen




Hominizace a ekologie

e lesy x savany?

« akvarborealni predkové?
Ardipithecus (stredni
Awash, Etiopie) v okoli rek
a jezer (~ Thryonomys)
puvodni (Castecna)
bipedie, druhotné ztracena
u Simpanzu a goril?
(knuckle walking?)




Bipedie

asi nejstarsi ,lidska
adaptace” (Toumai, Ardi,
Lucy)

vznikla k behu v savaneg, na
stromech, z dfepéni pri
sberu semen apod. (seed-
eaters)???

adaptace pro vytrvalostni
béh (Stvani antilop u Sanu)?
Siroce rozSifena u bonobu?
(srovnatelna u obou druhu x
Simpanzi jsou bipedni pfri
predvadéni se, bonobove
pfi noSeni predmétd a pri
neklidu, ostrazitosti apod.)

"oNe GANT Leap
Faﬁ MANEIND.




Vznik bipedie

hlidkovani

uvolnéni rukou

noseni mladat

hazeni

ziskavani potravy (seed-
eaters)

prenaseni potravy
display

termoregulace

vodni lidoop




Vznik bipedie

bipedie redukuje energetickou
narocnost pohybu

u juvenilnich ani dospélych
Simpanzu neni jasny rozdil mezi
energetikou kvadrupedie a
bipedie x mohou byt individualni
rozdily

lidsk& bipedie je 0 75 % min
naro¢na nez kvadru- i bipedie
Simpanzu (~ rozdily v
biomechanice: délka nohou,
anatomie kycli)

x stari bipedi (Ardi) neméli lidské
adaptace - neslo o vyhody
energeticke, ale ... (nosSeni
predmétu a mladat?)

moderni bipedie uz u Lucy?

Body Mass (kg)

| Chimpanzee Quad. Hmni-'F-:-rem

(cm' /N

Chimpanzes Bipedal £

| =R
N e BN

’ I'p Slha 11:l-= EnesElbow AukleWrist Total Volume

Active Muse Vol V.




Stromovy p uvod bipedie ?

AX _‘\‘!: / %
g s gﬁ;\@mmrepl com

hand-assisted arboreal bipedality”

arborealni adaptace rannych homininu




Stromovy p uvod

Straight

b I p e d I e ? ', .lﬁ.;"" | __}.._q e F_l‘i.:le:-:‘,ue

e analyza biomechanickych a
biokinematickych dat ukazuje, ze
Simpanzi vertikalné Splhaji jinak,
nez mohli Splhat prvni hominini

» Ardipithecus Splhal horizontalné

Function 1 (94.8 % of variance)




Knuckle walking

+ pochdzime z ¢dstecné
knuckle-walking
predku???
zbytky KW nachdzeny u
.A." anamensisa ,A."
afarensis???

- ale ne u Ardipithecus

ramiaus, A. africanus,
Paranthropus a Homo

Croriflla Pan

Gorilla Pan Homo




Knuckle walking

Hylobates Pongo Gorilla Homo Pan

detailni analyza T e e e o
lokomoce | morfologie

ruky a zapesti:
knuckle walking goril
a Simpanzu je jiny,
mozna
nehomologicky -
Clovek nemusel
vznikat z KW predku

s C

=mmsimm generalised arboreal
hominoid ancestor



Ruka

« zakladni apomorfie lidské
ruky jsou starSi nez
Intenzifikace prace s
nastroji
dalSi evolucni novinky
spojene s evoluci
manipulace s nastroji (~
acheuléenska technologie)
H. floresiensis primitivhéjsi
nez H. sapiens a H.
neanderthalensis




,Nah a opice “

redukovane ochlupeni (ale
stejna hustota folikulu jako
u Simpanzu)

neukonceny rust viasu a

vousu (2-6 let x 19-26
tydnu u chlupu na téle) x

rasova diverzita

Keratin typu | — genovy
Klastr s pseudogenem
KRTHAP1 (u goril a
Simpanzu funkcni gen) ~
240 kya

(konvergentne sloni x
mamut)




* termoregulace, anfiparazitdrni ’ . -
adaptace? x sexualni Naha op|ce
dimorfismus = sexudlni 9
selekce (atrakftivita olysalosti
trva dodnes)

melanokortinovy receptor
MCIR. rozhoduje mezi

a feomelaninem, v
Africe tvrdé kontrolovany (1
alela), mimo Afriku polymorfni
(Evropa 11, Asie 5 fenotypove
podobnych) x Simpanzi
polymorfni - constraint jako
reakce na ztratu ochlupeni? ~
1.2 Mya (H. ergaster/H.
heidelbergensis???)

- zvétseni téla (H. e/:faster)
mirné predchazelo redukci
ochlupeni

+ sexudlni selekce (napr. blond
vlasy fmavnou u Zen pomaleji)




Gorilla§ §Chimpanzee Man
\ : Australopithecus / Homo

®

: ‘¢«- — £ Ardipithecus

-

: “.% % # Orrorin

Sivapithecus

OreuplthecuS\ Y R @

Dryopithecus

Kenyapithecus (2)

|. Generalized arboreal quadrupedality + climbing
2. Semi-terrestriality
3. Arboreality
3'. Arboreality + important climbing
Proconsul (1) 4. Terrestrial bipedality + climbing
5. Terrestrial bipedality




