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Tvarove zmeny nebo vyvojove trend
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Fig. 39. Continued
156 | Evolution and Development
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Fig.7.1. Transformations of ontogenetic trajectories corresponding to different types
of heterochrony. 4: Shifting the entire trajectory to the right constitutes postdisplace-
Acceleration ment; the converse is predisplacement. B: A uniform stretching of the time axis, as if each
value on that axis were multiplied by a constant greater than 1, constitutes neateny.
Contracting the time axis by multiplying each time value by a constant between 0 and
1 produces acceleration. C: Allowing the trajectory to continue beyond its ancestral ter-
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permorphosis involves stretching both the time and phenotype axes by the same amount.




Linearni a nelinearni zmeny v télesne stavbe

Peramorphic Processes in Pelvic and Femoral Evolution | 391
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Fig.17.4. Shape-size graphs of femoral morphology. X-axis in centimeters; Y-axis:
ratios (in percentage). FEL/PEL, relative length of the femur (in proportion to the
pelvic length); SAE/TRE, sagittal to transverse diameter of distal femoral epiphysis;
FEL, femoral length; PEL, pelvic length; SAE, sagitral diameter of the distal femoral
epiphysis; TRE, transverse diameter of the distal femoral epiphysis; 3, AL 288 (adult
Australopithecus); p, adult pygmy; A adult giant specimen.
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Fig.17.2.  Growth curves of the pelvic and femoral lengths in hominids. PEL, pelvic
curve; FEL, femoral curve; X-axis (in years): known ages in humans and estimated ages
in fossils {see under “Methods™); Y-axis {in centimeters): PEL, pelvic length; FEL,
fernoral length. 1: MLD 7 (juvenile Australopithecus africanus). 2: Sts 14 (subadult 4.
africanus, see text). 3: AL 288 (adult Australopithecus afarensis).




* Ontogenze muze mit
ruzne tempo i u blizce
pribuznych druhu

* Vyrazné rustové rozdily
muzeme najit i u dvou
populacich stejneho

druhu, které ziji
ruznych podminkach.

» Jednotlive znaky a
komplexy mohou mit
riznou rychlost rustu

Time Time

Fig. 10.1.  The effect of delaying an adolescent growth spurt on size and rate curves.
In the first pair of these hypothetical curves (Jeff), the adolescent curve oceurs signifi-
cantly after the initial growth spurt, and they are separated in time, as is true for hu-

mans. The second pair (right) depicts the situation most often found in other mam-
mals, where the two growth spurts occur so close in time that they are not discernible
as separate peaks on the rate curves,
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Fig.14.3. Chart of primate comparative cognitive development. ESM, Early Senso-
rimotor; LSM, Late Sensorimotor; EPO, Early Preoperations; LPO, Late Preopera-
tions; £CO, Early Concrete Operations; LCO, Late Concrete Operations; EFO, Early
Formal Operations; LFO, Late Formal Operations.
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Fig. 19.6. Ontogenetic plot of tibia length on femur length. The least squares re-
gression lines are based on the entire (adults and subadults) Inuit and Khoisan sam-
ples.




Teorie vzniku a diferenciace moderniho cloveka

Vysoka populacni
diversita
Vysoka druhova i populacni diversita Nizka speciace

Africa Europe Asia Africa Europe Asia Africa Europe Asia Africa Europe Asia
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Out of Africa Model Smith’s Model Brauer’s Model Multiregional Model
(Assimilation) (Hybridization and Replacement)




Je existence jednoho druhu v evoluci cloveka realna?

MIDOLE

MIDOLE

MIDOLE

EUROFE vt
AND LEVANT AFRIEN
Lagar Velho e
Fiad : .ﬂ.f...-|_|uu_
Lukenya

Dar es Soltan
La Chapalle

Dafzeh Klasies
Krapina Omo Kibish

Hgaloba
Fluoris bad

8 Kabwe

Mdutu
Steinheim
Bodo
Termnifine
Olduvai 12

Gran Daolina

Qlduwai 9

Konso Gardula
Lake Tur

[east] 9

Lake Turkana

EAST ASIA

Shandingdong
Tiyang
Liujiang

Qinpcun
Xujiayan

Dali
dinniushan

Ihoukoudian H
Hexian
Hanjing

Ihoukoudian

Gongwangling
Yuanmiau

Lakes 50

Lake Mungo 1,3

Sambungmachan
1,3
Hgandong

Sangiran &, 10,
12,17
Trinil

Sangiran
4,27.31

Mojokerto




Homo ergaster a Homo erectus - nejstarsi skutecni lide
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Afrika a Dmanisi — jeden nebo vice druhu?
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Homo floresiensis — ,,0zivly“ mytus z Indonezie

Trpaslici starobyly ¢lovék z ostrova Flores — 18 000

Millions of years




Homo heidelbergensis - archaicky Homo sapiens

Rozvoj materialni kultury
a kamenné technologie
Evropu ovlada pokrogily
aselén

Homo heidelbergensis se
stava prvnim opravdovym
lovcem




Sima de los Huesos - necekana variabilita

Populace z jeskyné Sima de los Huesos
predstavuje podivuhodnou smés znakl
od znakii Homo heidelbergensis pies
neandrtalské az po jedince s prekvapivé
moderni morfologii. Tito lidé byli velci a
robustni a méli relativné maly mozek

]

Tento jedinec byl od
raného deétstvi hluchy




Steinheim (a Swanscombe

mladsi formy archaického H. sapiens
vetsi mozek — nova kultura — preneandrtalci???2?
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Penultimate glacial maximum, 150,000 ya. (lsctope Stage &). . . .
Aftervan Andel & Tzedakis (in press). Sea level was more Eemian interglacial optimum (125, 000-120,000 y.a.) (Isctope Stage 5e).

than 100m below present, but modern-day coastlines are From wan Andel & Tzedakis (in press). Temperate forest estended much
shown here. further north than at present. Scandinavea was an island cut off by an
extended Baltic seaway.




zhik modernich forem cloveka
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Fig. 5. Schematic representation of the relationship between the population history of humans and
Meanderthals and mtDMNA genealogy highlighting the likelihood that the time of mtDNA coalescence
between a Meanderthal and modern lneages preceded population wicarlance, whereas the time of
coalescence of human mtDNA, Y.chromosome locl, and microsatellites could colncide with the demo-
graphic bottleneck that separated early modern humans from late archalc African hominids,




vlastne vynalezl moderni kame
technologie kdyz ne AMC?
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Figure 6. MSA geometric microliths; top row, Klasies
River Howiesonspoort, after Wurz (1997); bottom row,
Mumba Industry, Mumba Rock Shelter, level V, after
Mehlman (1989). Sally McBrearty.
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Flgun. 7. Bone points of the African MSA. (a) Katanda 16 and Katanda 9 (after Yellen er al., 1995),

Alison S. Brooks; (b) detail of point from Katanda 9. © Chip Clark, Smithsonian Invmu n; 3 Figure 1 l_ Painted Slab from MSA leVe]S at Apollo 1].

(c) Blombos Stillbay level, after Henshilwood & Sealey, 1997, figure 7, photo courtesy of

Henshilwood. ) a \ | Rock Shelter, after Vogelsang, 1998. Photo courtesy of
: Ralf Vogelsang and the Heinrich-Barth-Institut.
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Figure 5. Map of distribution of point styles in the African MSA (after Clark, 1993, Figure 1). © Sally
McBrearty & Alison S. Brooks.




sy

LSS

S

ANCIENTS MODERNS
N H

£

V" Regional breeding group

/™ Local group area .~ Shell exchange network

4 Local stone source 4 Quarry
-1 Stane exchange network

Neandrtalci byli predatofi — lovili zvirata
Byli jedinym morfologicky a fyziologicky
specializovanym druhem ¢lovéka

+  Zili vyhradné na Gzemi Evropy a zapadni Asie
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y rozvoj materialni kultury a




Genetika neandrtalcu

 Neékteré studie naznacuiji, ze po erupci supervulkanu
Toba pred 72 tisici lety mohlo dojit nejen k rozsahle
geneticke restrikci — bottleneck efektu,

» ale ze mohlo dojit i ke genetické isolaci populaci
neandrtalcu

— uvazuje se az o trech skupinach
— to se mohlo odrazit i ve schopnostech adaptaci pri




Osidleni sveta anatomicky modernim clovekem
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+ Mapovani genomu neandrtalcu se provadélo pomoci genetickych
mikro€ipu tzv. brokovnicovou metodou (shotgun) - to ale vyzaduje

neobycejné vykonnou pocitacovou techniku a genetické pristroje
« Metodika byla velmi dukladna - vyluéuje jakékoliv kontaminace

NEANDERTAL AND MODERN HUMAN OVERLAP
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Fig. 1. Samples and sites from which DNA was retrieved. (A) The three bones from Vindija from which F' Neandertal Sles 45,000 — 135,000 ®Kebara
Neandertal DNA was sequenced. (B) Map showing the four archaeological sites from which bones were (> Modern Human Sites 135,000 — 250,000 ’

used and their approximate dates (years B.P.).

Points of contact. Archaeological data suggest that Neandertals and early modern humans may have
overlapped early in the Middle East and later in Europe.



SEPARATING THEM FROM US
Some genes that differ between modern humans and Neandertals

Gene  .....Swnifiance

RPIN Em&dsﬂ»pmﬁnrmehxe:mmdinsﬁi suat
glands, hairroots, and tongue papilli

RAMI ..... Encodes melastatin, a protein that helps maintain ddn
pig mentation

JHADA ..... Bssnciated with type 2 diabetes in humans evolition-
ary changes may have affeced energy metabolism

DYRKIA  Found inan area critical for casing Down syndrome

NRG3 ... Mutations associated with schizophrents

,WPEHWE Mutations implicted in artism
X2 ((BRA1) Cawses cleidocranial dysplasia, haracterizd by

delayed closure of cranial sutures, malformed clavicles,

bell-shaped rib cage, and dental abnormalities

SPAGL7  Proteln important for the beating of the sperm

flagellism




 Rozdily v genech mezi neandrtalci a anatomicky modernim
¢lovéekem bychom mohli shrnout zhruba do ¢tyr dulezitych
skupin:
Prvni je tvofena geny souvisejicimi se zabarvenim a funkci kuze, a tedy

mimo jiné i s termoregulacnimi schopnostmi vcetné poceni a viastnostmi
kuze. Vime napriklad, ze v zimé se neandrtalci nesméli potit, protoze
chladu odolavali masivni produkci tepla ve svalech.

Druha skupina je tvorena geny, kterée maji souvislost se schopnostmi
poznavani a uceni se, které se mohou v lidskych populacich projevit jako
zavazne dusevni poruchy nebo vyvojové patologie, patri sem geny
souvisejici s pripadnym vznikem autismu, schizofrenie nebho Downova
syndromu.




Treti skupina genu souvisi s lidskou reprodukci, a pati se napriklad
gen ovliviujici pohyblivost spermii. Ta pak muze mimo jiné souviset i
se zvysenou sexualni selekci u anatomicky moderniho cloveka.

Ctvrta skupina gend pak souvisi s metabolismem a ontogenetickym
vyvojem. Gen RUNX2 pak se mimo jiné podilel i na soudkovitéem tvaru

hrudniku neandrtalcu.

— Nekteré souvisi s bunécnym metabolismem, dalsi napriklad s ¢innosti
§titné zlazy. Mutace zpusobuje u AMC syndrom Diabetes 2

Funkci nékterych genu zatim neumime presné urcit.

Prave komplexni geneticka zména vsak vedla k prodlouzeni
obdobi detstvi u anatomicky moderniho ¢lovéeka, které projevilo i
V posunu prorezavani prvnich zubu stalého chrupu z ptivodnich 4
let (i neandrtalci) na 6 let u AMC.




Genetika neandrtalcu - co sdilime?

+ Sdilime 85% genomu typického pro AMC
— néekteré geny maji neandrtalci v tzv. ancestralni forme,
— jiné vznikly uz u predkt obou skupin, nékteré jsou

totozné
» Sdilime FOXP2 (vyvoj jazyka a reci) a to v moderni
»lidské“ forme — tento gen ale vznikl temer jiste jiz
u archaickych forem Homo sapiens - cca pred




MEET THE FOLKS

U neandrtalcu velmi pravdépodobné doslo k mutaci HOX genu a
zacala se uplatnovat funkce ACPI*A genu, ktera vyznamne ovlivnila
narlst svalové hmoty a oddolnost proti chladu. Zacaly se uplatnovat
specifické geny napf. RUNX2 gen. Pusobeni genu ovlivaujicich rust
mozkoveé kury se neliSilo od anatomicky moderniho cloveka.

U anatomicky moderniho ¢lovéka se pak zacaly ve zvySené mire
zacalo uplatnovat pisobeni gent ovliviiujicich rist a
restrukturalizaci mozkové a kvalitu jazyka a re¢i (ASPM a MCPH1
microcephalin genll a FOXP2 genu).

~ Prodlouzeni pohlavniho zrani a zmén v rustu a ontogenezi bylo uzce spojeno
v nékterymi mutacemi v komplexu HOX genu a také se zménou mechanismd
regulacnich.

Prodlouzeni détstvi znamenalo prodlouzeni periody vyuzitelné k uceni a
rozvoji komunikace.

Vyznamne se rozvijely protistresové regulacni mechanismy, které se stavaly
stale vice propojené s chovanim a socialni strukturou a pozdeéji zrejmé i s
kulturou.




Systém HOX gent - rust osového skeletu i skeletu koncetin.
Mutace ¢i zména exprese téchto genu hraly nepochybné roli
ve zmeénach proporci v prubéhu evoluce ¢lovéka a jeho
predku. Tyto geny jsou dulezité i pro fadu dalSich funkci.

ACPI*A gen ovliviiuje narust svalové hmoty a odolnost ke

chladu, RUNX2 stavbu tela.

Dalsi geny podporuji zvysenou odolnost ke stresu a efektivni
hojeni zranéni, a nékteré metabolické schopnosti, napr. traveni
velkého mnozstvi bilkovin.

Geny ovliviiujicich rust mozkové kury a ¢innost mozku, ASPM
a MCPH1 microcephalin gent a FOXP2 genu.

— Prvni dva geny maji vliv na rist mozkové kury a posledni pak na
vyvoj reci a jazyka.
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Vyzkumy metabolickych drah a humoralnich a
protistresovych mechanismu mimo jiné prokazaly, ze
neandrtalci mely jiny metabolismus vapniku.

Vyzkumy protistresovych mechanismu ukazaly, ze hladiny
steroidnich hormonu ovliviiuji uréité mechanismy
chovani.

Snizena odolnost ke stresu u neandrtalci mohla vést pfi
dlouhodobém zatizeni k vyznamnému zhorseni
zdravotniho stavu populace i jeji reprodukcni schopnosti.

Vyzkumy prorezavani zubu a ontogenetickych zmeén
skloviny hominidu prokazuji, ze pouze anatomicky
moderni Cclovek ma relativné dlouhé detstvi zatimco
vSechny ostatni lidské formy, véetné neandrtalct,
pohlavneé dozravali miminalné dva roky drive.




Evolution of Brain Size in genus Homo

Africa and Europe:CC = 1398,4968+0,3917*x
Asia: CC = 1146,2474+0,2566*x
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Pri vzniku prvnich pokrocilych lidskych forem, Homo heidelbergensis,
se uplatiovaly jak geny ovliviiujici rust skeletu (HOX) tak ristu mozku
(microcephaliny) a prislusné faktory regulacni.
— To se projevilo jak pri prestavbe kostry, rustu mozku a i pri rozvoji vyroby
nastroji a komunikace.

— Vliv microcephalinli se nejvice projevil v obdobi mladsim 300 000 let, u
spoleéného predka neandrtalct a AMC.
V daleko vyssi mire se vsak tyto geny a regulacni mechanismy uplatnily
v prubéhu risského zalednéni, zhruba pred 150 tisici lety, kdy podle
vseho doslo k bottleneck efektu a lidské populace se pocetné snizily na
hranici pripustnou pro nutnou reprodukci.

— V téchto malych populacich se zacaly vyrazné uplatnovat genetické
mechanismy jako je geneticky drift a founder efekt.

— Vysledkem byl vznik dvou regionalné oddélenych lidskych skupin, neandrtalcu
a anatomicky moderniho ¢lovéka, ve kterych se zacaly uplatnovat jiné
genetické a regulacni mechanismy.







MEET THE FOLKS

U neandrtalcu velmi pravdépodobné doslo k mutaci HOX genu a
zacala se uplatnovat funkce ACPI*A genu, ktera vyznamne ovlivnila
narust svalové hmoty a oddolnost proti chladu. DalSi geny pak
souvisely s metabolismem a ontogenetickym vyvojem. Gen RUNX2
se podilel i na soudkovitém tvaru hrudniku neandrtalcti Plisobeni
genu ovliviujicich rist mozkové kury se ziejmé v poc¢atecnich

fazich vyznamné nelisilo od anatomicky moderniho ¢loveka.

U anatomicky moderniho ¢lovéka se pak zacaly ve zvySené mire
zacalo uplatnovat pusobeni genu ovliviujicich rust a
restrukturalizaci mozkove a kvalitu jazyka a reci (ASPM a MCPH1
microcephalin genu a FOXP2 genu).

~ Prodlouzeni pohlavniho zrani a zmén v rustu a ontogenezi bylo spojeno v is
mutacemi v komplexu HOX genl a také se zménou mechanismu regulaénich.

— Prodlouzeni détstvi znamenalo prodlouzeni periody vyuzitelné k uceni a
rozvoji komunikace.

— Vyznamné se rozvijely protistresové regulacni mechanismy, které se zacaly
propojovat s chovanim a socialni strukturou a pozdeji zrejme i s kulturou.




eny, regulace a

A . ALV

Tento komplex zmeéen definitivhé premeénil anatomicky
moderniho ¢élovéka v dusledné biosocialni bytost.

Faktory biologické, socialni i kulturni se staly navzajem

propojené prostrednictvim humoralniho systému,
c¢innosti mozku a percepce, chovani a typicky lidskeé
komunikace.

To umoznovalo modernim lidem se postupné
prizplsobovat k nejruznéjSim typum prostredi i stresiim
bez dalSich biologickych specializaci.

Proto prezival mnohem uspesneéji nez ostatni lidskeé
formy.
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