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istorie zivota na Zemi

c. 380 Ma:
First vertebrate land animals

2 Ma:

230-66 Ma: First Hominins 4550 Ma:

MNon-avian dinosaurs Formation of the Earth
: — Hominins
pp— Mammals

Land plants
Animals
Multicellular life
Eukaryotes

4527 Ma:

c. 530 Ma: Prokaryotes ormation of the Moon

Cambrian explosio

T50-635 Ma:
Two Snowball Earths

https://en.wikipedia.org/wiki/History_of Earth

c. 4000 Ma: End of the
Late Heavy Bombardment;
first life

c. 3200 Ma:
Earliest start
of Photosynthesis

c. 2300 Ma:
Atmosphere becomes oxygen-rich;
first Snowball Earth
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Evoluce zivocichu

aquatic environment

Zebernaty tvor podobny meduze
(Dickinsonia) patfi mezi nejstarsi
znamé zivocichy Zzijici na Zemi
(stari cca 558 mil. let)

https://www.science.org/content/article/fossil-one-
world-s-earliest-animals-according-fat-molecules-
preserved-half-billion

transitional period

terrestrial environment

Nejstarsi ryba
Metaspriggina walcotti
stara 518 milion( let byla
asi 6 cm dlouha, méla par
velkych vycnivajicich oci a
malé parové nosni kapsle.

“1sA GREEQy

Co-funded by
Ky "‘0 the European Union



AGREED

ORDOVICIAN

Death Rate:
85
%

Time: 445 million
years ago

Likely Causes:
* Rapid global
cooling
* Falling sea levels

Results:
* Coastal areas
destroyed
¢ Chemical reactions
affected by cold

B

.

MASS EXTINCTIONS:

The biggest disasters in history

DEVONIAN

Death Rate:

70
%

Time: 340 million
years ago

Likely Causes:

Asteroid impact(s)

* Rapid global
cooling

Results:

* Local destruction

from debris
Ocean life affected
by temperature

PERMIAN

Death Rate:

95
%

Time: 250 million years
ago
Likely Causes:
* Volcanicactivity
* Increasein Methane
andCO2
* Rapidglobal
warming
Results:
* Oxygenremoved
from oceans
» Desertification of
land

TRIASSIC

Death Rate:
76
%

Time: 200 million
years ago

Likely Causes:
* Increase in
Methane and CO2
* Rapid global
warming
Results:
Desertification of
land
* Frequent heat
waves

K-T

Death Rate:

80
%

Time: 65 million
years ago

Likely Causes:
Asteroid impact
Volcanic activity
Falling sea levels

Results:
Widespread fires
Plants disrupted by
global ash cloud
“Nuclear winter”

Poster by Budjarn Lambeth, Information from brittanica.com and bbc.co.uk, Images from Wikimedia Commons - Feel free to redistribute
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247-241 Ma QX%

241-234 Ma

Exaeretodon AZ
231 Hy-Exa-He AZ TY,
Los Rastros
Fm.
Chariares
236@® Fm. Mass-Cha AZ 1%
Tarjadia AZ ]
Tarjados
Fm.
| ‘Argentina I

247

233

236

234-228 Ma

Candelaria Exaeretodon AZ f E
Seg Hyperodapedon
Acme Zone

Santa Cruz
1 Seq. Santacruzodon
------------ AZ

Pinheiros-
Chiniqua Seq.

Dinodontosaurus
AZ ’

New specimen

| Brazil I

Prvni dinosauromorf ze sedimentl stfedniho triasu (240-230 mil. let) v Brazilii.

Novy exemplar je tedy potencialné nejstarsSim dinosauromorfem z Jizni Ameriky, ¢imz se
zmensuje biogeograficka mezera mezi Afrikou a Argentinou v obdobi rané radiace

dinosauromorfi. Kromé toho novy exemplar doklad3, Zze dinosauromorfové Zili v Jizni

Americe drive, neZ se dosud predpoklddalo (ladinik — stfedni trias). e
https://doi.org/10.1016/j.gr.2022.02.010 ‘iISAGR.EEQy
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66

252

. 541
million
years
ago

jawless cartilaginous amphibians rept'iles mammals
fishes

fishes
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-

Dinosaurs

R

Pterosaurs

"

Early mammals

S 1

Early reptiles Reptiles

Mammals

=NC

Mammal-like reptiles

Permian Triassic Jurassic Cretaceous :
Palaeozoic Mesozoic

most recent time

https://museumsvictoria.com.au/melbournemuseum/resources/dinosaur-walk/

* Predky savcul jsou cynodontni
terapsidi (Cynodontia,
Therapsida, Synapsida), plazi,
kteri byli v triasu jednou z
dominantnich skupin
suchozemskych obratlovcd.

* Cynodonti vytvorili behem
triasu celou radu forem, ktere
vykazuji v ruzné mire mozaiku
"starych plazich™ a "novych
savcCich" znakd. e nutné si ale
uvédomit, Ze vznik téchto znaku byl postupny.
Stanoveni hranice plaz/savec je v podstaté
umélé a jeji presné umisténi je znacné
obtizné a subjektivni. Jinymi slovy - savci jsou
pokrocili cynodonti.

..::._Zf.':'f-foo Co-funded by.
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Plazi - synapsida

* od pozdniho karbonu do spodni kridy,

od té doby ziji jen v podobé savcd.

Synapsida

Eupelycosauria

—  tCaseasauria -@‘-’

——tVaranopidae =

Sphenacodontia

- . . “.tx-r.;":.r-
tOphiacodontidae L* -

o

tEdaphosauridae 8.

———TSphenacodontidae 5 "5‘}]

Therapsida

tBiarmosuchia m?.ﬁf'

Eutherapsida

Meatherapsida

Theriodontia

360 325 290 250 208 146 65 0O Millions of
. . | yearsage
Paleozoic Mesozoic Cenozoic
Carboniferous Premian| Triassic Jurassic Cretaceous Tertiary
Mammals
Prototherian
{egg laying and

-

Therapsids
(secreﬁonZor eggs)

h lactation)
Cynodonts Mammaliaforms
{milk secretion _(milk secreti

nd lactation) / and lactati

Sauropsids

——tDinocephalia w
— tAnomodontia _,4']’;1'_@7

tGorgonopsia

Therapsid

plazi

Perm - trias

Sesterska vétev — Sauropsida -> dnesni plazi a ptaci

“utheriodontia
ni Cynodontia

Therian
{bear live young
and lactatipn)

Birds,
turtles,
crocodiles,

dinosaurs

s N

——1Therocephalia <55~
——t Cynodontia “Spmp—

Probainognathia

Savci

Svrchni trias (200 mil. let)

Metatherian

Monotremes
(eg uvini"i.“

oligosaccharides)

Marsupials

(yolk sac placental,
oligosaccharides)

Eutherians

(placental,
lactose)
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Rekonstrukce genomu spolecného predka
vsech savcu

Kazdy moderni savec, od ptakopyska po modrou velrybu, pochazi ze spolecného predka, ktery Zil asi pred 180
miliony let.

Védci vychazeli z vysoce kvalitnich sekvenci genomu 32 Zijicich druhd, které reprezentuji 23 z 26 znamych rad(
savcl. Byli mezi nimi lidé a Simpanzi, vombati a kralici, kapustnaci, domaci skot, nosoroZci, netopyfi a luskouni. Do
analyzy byly jako srovnavaci skupiny zahrnuty také genomy kurat a aligdtor( cinskych.

predek savcl mél 19 autozomdlnich chromozomu (2n = 38) + 2 pohlavni chromozomy.

Védci nasli u predka savcl devét celych chromozom nebo jejich fragmentd, jejichZ poradi genu je stejné jako u
chromozomU modernich ptakd (320 mil. let — konzervaéni syntenie).

Damas J. et al., Evolution of the ancestral mammalian karyotype and syntenic regions, Proceedings of the National Academy of Sciences (2022). DOI: 10.1073/pnas.2209139119
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https://dx.doi.org/10.1073/pnas.2209139119

Radiace savcu

* Azv kenozoiku (pfed 65 mil lety, pocCatek tretihor) se
rozrustd diferenciace savcu, zvetsuji se rozméry, létajici
savci, morsti savci..

e Archaicti prlmatl, prakopytnici, praselmy

* Vymreli pfed 37-22,5 mil. lety a nahrazeni
lichokopytniky, sudokopytnlky, slony, Selmy, hlodavci,
netopyri, primati

Koncem tretihor — modernizace savci (az do dnesni
doby)
Specializovani savci

KcIJnE se 3 prsty ->s 1 prstem; Primitivni psi -> moderni viky
a lisky;

* Velka rliznorodost — do dnesni doby se dochoval maly zbytek
druhové rozmanitosti savcU

* Na 2000 znamych rod( vymrelo, dnes jen 1000 rod(

AGREED

oznacuji ¢islo diploidniho chromozomu (pokud je znamo).

Fylogeneticky strom potomkd a rekonstruovanych predkd. Barva vétvi pfedstavuje miru zZliomovych bodid v RACF (zlomové body na milion let).
Cerné vétve predstavuji neurené miry zlomovych bodd. Barvy hrot( zndzorfuji souslednost sestavy: ¢ernd, sestava genomu na urovni scaffoldd;
zelend, sestava genomu na Urovni chromozomd; Zlutd, sestava genomu na Urovni scaffoldi v méfitku chromozomd. Cisla vedle nazvi druh(

Breakpoint rate 2n Species Order
(EBRs/MY) Afrotinsectivora 40 Tenrec | Afrosoricida
0 2 4 Afroinsectiphilia 26 Cape elephant shrew | Macroscelidea
Afwhar 20 Aardvark | Tubulidentata
54 Rock hyrax | Hyracoidea
8 Manatee | Sirenia
Atlantogenata
9 w. 56 African elephant | Proboscidea
Xenarthrag——————* 38 Three-banded armadillo | Cingulata
EBR - evolutionary 53 Southern two-toed sloth | Pilosa
i Ruminantia 60 Goat
bre.akpomt Cetiuminantia 60 Cattle _
regions Cetartiodactyla 44 Narwhal Artiodactyla
38 Pig
Eutheria ~Fereungulata
T e A oo
Ferae a
s - Unk.Tree pangolin | Pholidota
§-Scrotifers 82 Southern white rhinoceros | Perissodactyla
Laurasiatheria | 64 Horse
L 58 Greater horseshoe bat | Chiroptera
34 Star-nosed mole |Eu|i otvohla
Boreoeutheria 24 European shrew potyp
X,
Theria, e m ﬁolugo | Dermoptera
Prima a£: uman | Primates
I Euarchonta 48 Chimpanzee
Euarthontodli 58 Large tree shrew I Scandentia
uarghontogiires =i 44 European rabbit | Lagomorpha
ires
40 House mouse | oT—
Mammaliaj 38 Norway rat
Australidelohi 14 Tasmanian devil | Dasyuromorphia
Metatheria 16 Koala |Diprotod0ntia
| 14 Wombat
18 Gray short-tailed opossum | Didelphimorphia
52 Platypus | Monotremata
78 Chicken
l 32 Chinese alligator
\ \ I \ | Divergence time (Mya)
319 240 160 80 0
Geological time
Cretaceous Paleogene Ng Periods
Paleozoic Mesozoic Cenozoic Eras
e
®
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Nacasovani vyvoje place
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ntalnich savcu

Kombinace kridové kontinentalni
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Laurasiatheria

fragmentace a izolace linii,

Euarchontoglires

Afrotheria

Cretaceous
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)i nasledovana pfimym a nepfimym
vlivem vymirani K-Pg v dobé
rychlého vzniku souse, synergicky
prispéla ke zrychlenému tempu

diverzifikace placentdlnich savcu

D | bé&hem raného kenozoika.

Eocene

Paleogene
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https://www.science.org/doi/10.1126/science.abl8189

Genomické casové stromy
odhaluji nahromadéni
l l kladogennich udalosti pred a
bezprostredné po kfidové-
paleogenni (K-Pg) hranici, coz
- naznacuje duleZitou roli kridové
kontinentalni vikariance a K-Pg
vymirani v placentalni radiaci.
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—— Allosaurus-Outgroup

Ra d ia Ce pta’ kﬁ —f::::"";‘“ Fylogenetické vztahy coelurosaurskych teropodd
o :
y ° Moderni ptaci doséhli své obrovské  § | o
rozmanitosti béhem vice nez 150 1L e
milionU let trvajici evoluéni cesty, o
ktera zacala jejich odklonem od g —
O teropodnich dinosauru, pokracovala
L postupnym a dil&im osvojovanim si
L Jetuschopného télesného planu a
&2 zahrnovala dva vybuchy
O  diverzifikace: prvni v druhohorach,
<  kdy se pIné zformoval maly opefeny
okridleny dinosaurus, a druhy, kdy
p‘r’eﬂvéi dru hy dosta|y volnost k _:E-:' . https://doi.org/10.1016/j.cub.2014.08.034
prosperité po vymirani na konci |
o Kridy. | R

Co-funded by
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https://doi.org/10.1016/j.cub.2014.08.034
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,Kopytnici“

* Evoluéné velmi rozdilné skupiny bylozravych savcU

e Kfida (141-65 mil. let) — nejsou zadni kopytnici
* Prakopytnici — malé télo, primitivni zuby, drapy (blizko k praselmam).

* Pravi kopytnici
* Objevuji se na poc. paleocénu (65 mil. let) a rychle se rozriznuiji, v eocénu
jejich vymirani, pouze néktefri prezili do oligocénu (37-22,5 mil. let)
* Celedé&: Hyopsodontidae, Phenacodontidae

* Sudokopytnici

* Redukce prstl az na 2; redukce zubu (vrchni rezaky, Spic¢aky), travici systém
— prezvykovani (u podradu velbloudovitych a prezvykavych) — ve svrchnim
eocénu (40 mil. let)

A0
756

G ) °
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Catartiodactyla - Sudokopytnici

asi 220 druht - zastupci zZiji na celém
sveté mimo Australie a Antarktidy

Bylozravci, ojedinéle vSezravci

Od ostatnich placentalnich savcu se
oddélili pred 87,2 mil let.

Podrizené taxony:

* podrad Suiformes Jaeckel, 1911 — prasata,

pekari

e podrad Tylopoda llliger, 1811 — velbloudi,

lamy

e podrad Ruminantia Scopoli, 1777 -

prezvykavci

e podrad Cetancodonta Arnason, Gullberg,
Gretasdottir, Ursing & Janke, 2000

(kytovci, hrosi)

Ke ) Tt‘
&85

)

AR

E-1

AR

E-2

CHR-1

CHR-2

BovA

BovB
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*  Vmezerené opakujici se elementy (SINE)

* Mammalian-wide interspersed repeats
* Artiodactyl repeats (ARE)
* Cetacean-hippopotamus-ruminant repeats CHR)

* Ruminant repeats (Bov)
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* Nadceled Bovoidea — turi, buvoli, antilopy, kamzici, pizmoni, kozy a ovce
e Zndmo na 187 fosilnich druht
* Hlavni rozsiteni v pliocénu (2 mil. let)
e Severni Evropa a Asie, od konce pliocénu na jih a do Afriky; migrace i do Severni
Ameriky
e Celed turoviti (Bovidae)

* \/yvoj zacal ve stfednim oligocénu (25 mil. let); Centrum vzniku — tropy a subtropy
stredni Asie

* Prfimi predci - nejstarsi rod Parabos (stary pliocén, 5-2 mil- let) v Euroasii, az v
pleistocénu (Ctvrtohory) -> Severni Amerika (do Jizni Ameriky az pomoci clovéka)

* Nalezy bizonu, turl a buvoll aZz v pleistocénu (v sedimentech starsich
meziledovych dob, vhodné klima)

A0
o
® o
2 °
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Rod: Tur (Bos)

Druh: T pratur (Bos primigenius) N —
Domestikovana forma: tur domaci (Bos primige
taurus) a zebu (Bos primigenius indicus) — skot

Druh: gaur (Bos gauru?
Poddruh: gaur indicky (Bos g. gaurus)
Poddruh: gaur siamsky (Bos g. readeiz
Poddruh: gaur malajsky (Bos g. hubb ack? N
Domestikovana forma: gayal ?Bos gaurus f. frontalis

Druh: banteng (Bos javanicus)
Poddruh: banteng javsky (Bos j. javanicus)
Poddruh: banteng bornejsky (Bos j. lowi)
Poddruh: banteng barmsky (Bos j. birmanicus)
Domestikovana forma: tur domaci balisky (Bos
banteng)

Druh: kuprej (Bos sauveli) — hlavné Kambodza

Druh: jak divoky (Bos mutus) o sy
Domestikovana forma: jak domaci (Bos mutus f. |
grunniensis)

o AR

nius

U
“ISAGREEDY
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* |nfrarad: Suina

* Nadceled: Suoidea
« Celed: pekaroviti (Tayassuidae)

* Rod: Catagonus, Pecar, Tayassu
(vSe oznaceno Jako pekarl)

* Oddéleny od prasat v JV Asii v
pozdnim eocenu, migrovali do
Eurasie, Afriky a Severni Ameriky -
> Jizni Amerika — jen zde Ziji
moderni formy pekar(

« Celed: prasatoviti (Suidae)

* Horni Eocén (Thajsko, pred 35-40
mil. lety)

* Podceled: prava prasata (Suinae)
e Tribus:
e Suini
* Babyrousini
* Phacochoerini
* Potamochoerini

. prase bradavicnaté
stétkoun africky T m—

Potomochoerus porcus {

v, Vv v \

Stétkoun se‘ég l ! ; ( ,
. prase pralesni

Hylochoerus meinertzhageni

Potomochoerus larvatus ﬁ

Phacochoerus africanus

prase savgfaio

babirusa buruska
: Babyrousababyrum

prase zakrslé

V Sus salvanius
susscroa prase divoké

prase vousaté
_ Sus barbatus

Sus bucculontus .

Sus philippensis
prase fi ﬁlpmske
iekari paskova % m
us verrucosus ) /
Pecari tajacu ql .|
. P ‘:

' Sus celebensis

TR HAREE oy prase celebeske . __ 2~
’ prase visajanskeé
“1sA GREEQy
. Co-funded by
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Kladogram dle sekvenci
MmtDNA a jaderneé DNA

& Sus barbaius (38) v o
(pocet chromozomu)

Sus verrucosus (38)

k) _x Sus philippensis (7) The areas of these subspecies are close and
Sus cebifrons (34) the level of discriminating differences may be

Sus scrofa (36, 37, aa}| quite small, involving size, colour, proportions,

* Sus celebensis (38) skull characters and, in several cases, chromo-
PORNMOCNOBIUS Iavaius [34) some numbers. Thef variation in chromosome

number is a result of two distinct Robertsonian

N zz?;ﬁiiij:zzlr a2 'u--s:rlslc:nc:e«'c_in::r'na~ which were fn::u{ud 'm_Lhe different
geographical areas of the species (Tikhonov and

Phacochoerus africanus (34) Troshina, 1974: Bosma. 1976). The usual

Phacochoerus asthiopicus (34) number of chromosomes in 8. scrofa is 38

- omomomow oo salvanius (38) (Bosma et al., 1995). However, translocation

| invalving chromosomes 16 and 17 and trans-
location Il involving chromosomes 15 and 17
Babyrousa togeanensis (38) were found in Kyrgyzstani and European boars
(Tikhonov and Troshina, 1978), and reduce the
Facarl igjacu {30) number of chromosomes to 37 in crosses (het-
Catagonus wagneri (20) erozvgotes) and to 36 in homozygotes.

Tayassu pacari (26)

Babyrousa babyrussa (38)
Habyrowsa celebensis (38)

Fig. 1.1. A cladogram depicting the relationships in the suborder Suiformes. This tree amalgamates
infarmation from several recent publications that have generated mitochondrial and nuclear DMNA
sequancas, Polytomies indicate a lack of resalution with respect o branching order, and the dashed lina

leading to the pygmy hog represents the current uncertainty with regard to its position within the free.
Well-supported nodes are marked by asterisks, and diploid chromosome numbers are placed within EZ\'
parentheses following the species name. This tree will be revised as newly elevated species arg included and
new genetic and morphological data resolve the branching order. S\IS GREE[_)?
. Co-funded by
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Rod Sus

e POvod: ostrovy JV Asie -> JV Asie - - -> Blizky Vychod, Severni Afrika,
Evropa

e 65,3 mil let.
* Dle morfologickych a molekularné genetickych dat —> 3 evolucni
skupiny (odliSené behem pliocénu):
 S. cebifrons, S. celebensis,

e S. barbatus
 S. verrucosus, S. scrofa, S. ahoenobarbus

Co-funded by
®e ‘\O the European Union
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* Sus scrofa pochazi z JV Asie nekdy pred 3 - 4 mil. let a béhem 1
milionu let se rozsiril do témeér celé Euroasie.

* Divoka prasata se nachazela i na severni casti Sumatry, tato
populace oddélila od euroasijského prasete asi pred 1,5 - 2 mil. let

* Evropska a Asijska divoka prasata divergovala pred asi 1 mil. let >
velmi rozdilné malo frekventni alely na milionech lokusech genomu
a vice nez milion lokusu, které jsou fixovany pro alternativni alely.

/i

isa GREE[_)Q

* *
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Nezavisla mista
domestikace
prasete

Zdroj: Greger Larson, et al. 2005.
Worldwide Phylogeography of Wild
Boar Reveals Multiple Centers of Pig
Domestication. Science 11 March
2005. Vol. 307. no. 5715, pp. 1618 -
1621. DOI: 10.1126/science.1106927.

To warthog
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Table 1 The time frame and geography of domestication for key vertebrate domestic species (modified from 1, 160)

Approximate time frame
for domestication (years

Common name Scientific name before present) Geographical location
Dog Canis familiaris 15,000 Eurasia

Goat Capra brrcus 10,500 Southwest Asia
Sheep Ohnris aries 11,000 Southwest Asia
Humpless cattle (taurine) Bos taurus 10,300 Southwest Asia

Pig Sus scrofa 10,300 Southwest Asia

Cat Felix carus 9 500 Southwest Asia
Humped cattle (zebu) Bos indicus B,000 South Asia

Water buffalo Bubalus bubalis 4,500 South Asia

Pig Sus scrofa 8,000 East/Southeast Asia
Chicken Gallus gallus 4,000 Fast/Southeast Asia
Duck Anas platyrbynchos 1,000 East/Southeast Asia
Horse Equus caballus 5,500 Central Asia
Bactrian camel Camelus bactrianus 4,500 Central Asia
Dromedary camel Camelus dromedarius 3,000 Arabian Peninsula
Donkey Eguus asinus 5,500 North Africa
Llama Lama glama 6,000 South America
Alpaca Vicugna pacos 5,000 South America
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