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« Klasické rady:

Insectivora - hmyzoZzravci
Dermoptera - letuchy
Chiroptera - letouni
Primates - primati (nehetnatci)
Rodentia - hlodavci (Simplicidentata, Duplicidentata = Lagomorpha)
Edentata - chudozubi (Xenarthra, Normarthra = Pholidota)
Tubulidentata - hrabac
Carnivora - Selmy (Fissipedia, Pinmpedia)
Ungulata - kopytnici:

Artiodactyla - sudokopytnici

Perissodactyla - lichokopytnici
Proboscidea - chobotnatci
Hyracoidea - damani
Sirenia - sireny

Cetacea - kytovci



Linnaeus, C. 1758. Systema naturae per regna tria naturse, secundum classes, ordines, genera,
species, cum characteribus, differentiis, synonymis, locis. Tomus I. Editio decima, reformata. -
pp. [1-4], 1-824.

Linnaeus, 1758
Mammalia
Unguiculata
Ordo: Primates (Primates, Dermoptera, Chiroptera)
Ordo: Bruta (Proboscidea, Sirenia, Bradypodidae - lenochodi,
Myrmecophagidae - mravenecnici, Pholidota — luskouni)
Ordo: Ferae (Carnivora)
Ordo: Bestiae (Suidae, Tayassuidae — pekarioviti , Dasypodidae - pasovci,
Erinaceidae, Talpidae, Didelphidae - vaCice)
Ordo: Glires (Rhinocerotidae - nosorozcoviti, Lagomorpha, Rodentia)
Ungulata
Ordo: Pecora (Tylopoda, Ruminantia)
Ordo Belluae (Equidae, Hippopotamidae - hrochoviti)
Mutica
Ordo: Cete (Cetacea)



Cuvier, G. 1817. Le régne animal distribué d'aprés son organisation, pour servir de base a I'histoire
naturelle des animaux et d'introduction a I'anatomie compareée. Volume 4. 1-255. Deterville. Paris.

Cuvier, 1817

Mammalia
Ordo: Bimanes (Homo)
Ordo: Quadrumanes (Primates excl. Homo)
Ordo: Carnasiers
Cheiroptéres (Dermoptera, Chiroptera)
Insectivores (Erinaceidae, Soricidae, Talpidae, Chrysochloridae)
Ordo: Carnivores
Plantigrades (Procyonidae, néktefi Mustelidae)
Digitigrades (néktefi Mustelidae, Canidae, Viverridae, Hyaenidae, Felidae)
Amphibes (Pinnipedia)
Marsupiaux (Marsupialia)
Ordo: Rongeurs (incl. Lagomorpha)
A clavicules (Rodentia s claviculou, primat Daubentonia)
San clavicules (Rodentia bez claviculy, Lagomorpha)
Ordo: Edentés
Tardigrada (pasovci)
Edentés ordinaires (Dasypodidae - pasovci, Manidae - luskouni, Myrmecophagidae - mraveneénici, Tubulidentata
- hrabadi)
Monotremés (Monotremata)
Ordo: Pachydermes
Proboscidea
Pachydermés ordinaries (hrosi, prasata, damani, Ceratomorpha — tapifi a nosorozci)
Solipédes (Equidae)
Ordo: Ruminans (Tylopoda, Ruminantia)
Sans cornes (Camelidae - velbloudoviti a Tragulidae - kanciloviti)
Avec cornes (Ruminantia excl. kanciloviti)
Ordo: Cétacés
Herbivores (Sirenia)
Ordinaires (Cetacea)



zalambclodon’rm stoli¢ka

.

19. stol - detailni morfologické srovnani , v¢. mnozstvi fosilnich taxont
(Owen, Cope, Osbom, Ameghino aj.) - vymrelé fady, prehodnoceni
naplné ntuitivnich taxonu:

W

Insectivora - hmyzoZravcei - problematicum

Haeckel 1866: Menotyphla - maji caecum (Scandentia, Macroscelidea)
vs.Lipotyphla - nemaji caecum ‘ryphlon = caecum
Gill 1872: Zalambdodonta (Tenrecoidae, Crysochloroidae, Solenodontidae)
vs. Dilambdodonta

Scandentia - tany (jako fad jiz Weber 1855)

Lagomorpha - zajicovci

19720 stol. - klasické Fady v¢. Scandentia, Lagomorpha, Ungulata ne
monophylum, Edentata - problematikum

19/20.stol. Vyraz pribuzenskych vztaht - dusledné
hierarchické klasifikace:

Podtrida (Placentalia): kohorty - nadiady - rady

Theodore Gill

Ernst Haeckel
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W. H. Flower. 1883. On the arrangement of the Orders and Families of existing Mammalia. Proceedings of
the Zoological Society of London 1883:178-186




Gregory (1910): autoritativni shrnuti klasickych predstav
(zuby etc.)

W. K. Gregory. 1910. The orders of mammals. Bulletin of the American Museum of Natural History 27:1-524




G.G.Simpson (1945): Synteticky koncept -

Drapy a nehty Selmy a v8ichni kopytnici

G. G. Simpson. 1945. The principles of classification and a classification of mammals. Bulletin of the
American Museum of Natural History 85:1-350




Simpson 1945: Ferungulata

Ferae

— Carnivora=Fissipedia
— Pinnipedia
Protoungulata

— Tubulidentata

Paenungulata (,.téméiungulata™):

— Proboscidae, Sirenia (v¢. Desmostylia), Hyracoidea,
+Embritopoda (v¢. Pantodonta, Dinocerata, Pyrotheria)

Mesaxonia

— Perissodactyla (Hippomorpha, Ceratomorpha)
Paraxonia

— Artiodactyla (Suiformes, Tylopoda, Ruminantia)



50-70. Léta: rozSirovani spektra znaku
(mozek, encefalisace, reprod. systém,
placentace - Stark), kritickeé
prehodnocovani predchozich koncepci
(srv konceptualni posuny v evolu¢ni
koncepci, metodologii fylogenetické
analysy - fenetika, Hennig, a technikach
klasifikace)
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Macroscelididae

Elephantulus fuscipes. . .
Rhynchocyon stuhlmanni .

Tupaiidae

Urogale everelti
Tupaia glis .
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Lemuridae

Cheirogaleus medius
Cheirogaleus major .
Microcebus murinus . .
Lepilemur ruficaudatus .
Hapalemur simus
Lemur catta .

Lemur rufiventer .

Indriidae

Avahi laniger . . . . . .
Propithecus verreauxi. . .
anartingrt ... . . . .
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Placentace jako
taxonomicky znak

p. multiplex =
, cotyledonaria
l’ a0

p. zonaria

T p. epitheliochorialis : syndesmochoprialis

p. discoidalis

endotheliochoridalis



p. diffusa: ART: Suidae, Hippopotamidae, tragulidae,
Tylopoda, PER, CET, PHO, PRI:Lemuroidae

p-multiplex: ART (Capreolus 5 placentomu .. Bos 40-120,
Giraffa 180)

p.discoidalis: INS, CHI, PRI, ROD
p-zonaria: CAR (partim Ursidae, Mustelidae, Viv.)

Epiteliochorialni kontakt: PER. ART (part.), CET,
PRI:I.emuroidea

Syndesmochorialni: ART part, EDEpart (Brad.)
Endotheliochorialni: CAR, CHI
Haemochorialni: INS, PRI, LAG, ROD







Vysledky: posun 60-70 let:

e Specifické postaveni MAC,
 LAG konvergence k ROD, ne Glires
« TUB jako Condylarthra

 Konec 60. let: Rozsahla kritika
Simpsonovy koncepce



Thenius (1969):

Syntéza s durazem
na integralni
representaci
fosilniho

zaznamu a posici
vymielych
taxonu




Aplikace kladistické metody: formalisace klasickych znaku,
zejm. dentice a stavba lebky




Dusledna aplikace kladistické fylogenetiky: formalisace znakového
aparatu, rozsireni spektra znakua apod.,
diiraz na upravu base lebky, sluchové oblasti, stavbu autopodia, typ

nidace a placentace, stavbu penisu, etc.




80.1éta 20.stol. - prvni analyzy operujici se sekven¢nimi znaky




« Pocatek 90. let: velka souborna shrnuti (zeym.
kladistick¢ho prehodnoceni morfol. dat v¢.
fosilniho zaznamu a paleobiogeograf scenaru)

Szalay et al. 1993: Mammal Phylogeny

Novacek 1992: Mammalian phylogeny: shaking the
tree (Nature): Edentata - sesterska skupina
Eutheria=// Ins/Rod+Lag?/ Arch /Car/
Ungulata=Cet+Art?, Tub, Per+Pen //

McKenna a Bell 1997: Classification of Mammals

Above the Species Level. (kladisticka
reklasifikace vSech fosilnich 1 recentnich rodu)

McKenna, Malcolm C., and Bell, Susan K. 1997. Classification of Mammals Above the Species Level.
Columbia University Press, New York, 631 pp.
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V téze dob¢ ale - fylogeneticka analysa
sekvenacnich dat: napr. Honeycutt et Adkins
1993, L1 1990, Cao et al. 1994, de Jong et al.
1993, Stanhope et al. 1996, Springer et al. 1997
atd.

W.de Jong (1998): Molecules remodel the
mammalian free:

— Cetartiodactyla = CET+ART, African clade: HYR-
PRO-SIR-TUB-MAC-CHRY

Od r. 2000 ca 20 velkych revisi zohlednujicich relace

jednothivych skupin technikami molekularni
fylogenetiky. Nyni kompletni mt genom etc.




.... véetné alternativnich
klasifikaci, navrhu

novych vysokych
taxonu atd.

Ale cf. technické
problémy dusledné
kladisticke klasifikace
(cf. McKenna a Bell
1997)




Pro nas dulezité:

» Aplikace novych markeru, rozsifovani
technik fylogenetické analysy atd. v
poslednich 3 letech v zasad¢ potvrzuyi
obraz stabilisovany na pocatku tohoto
milenia:
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Pilosa = lenochodi a mravenecnici
Cingulata = pasovci




Murphy et al. 2001 :
paleobiogeograficky scénat casné
divergence Eutheria




Murphy, W. J., Eizirik, E., O’Brien, S. J., Madsen, O., Scally, M., Douady, C., Teeling, E. C., Ryder, O. A,,
Stanhope, M., De Jong, W. W. and M. S. Springer. 2001. Resolution of the early placental mammal
radiation using Bayesian phylogenetics. Science 294: 2348-2351.

Murphy, W. J., Pringle, T., Crider, T., Springer, M. S., and W. Miller. 2007. Using genomic data to
unravel the root of the placental mammal phylogeny. Genome Research 17: 413-421.
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* Od 2000: mnohacetna robustni podpora
mol.modelu

» Rada ruznych markera véetné kompl. mt
genomu vSech radu a RGM (rare genomic
mutations) — velké multilokusové delece,
iverse apod.

— Podpora mol.modelu velmi robustni
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AFROTHERIA

MONOTREMATA [3]

MARSUPIALIA [275]

PROBOSCIDEA [3] m
—— HYRACOIDEA [6]

SIRENIA [5] -

TUBULIDENTATA [1] m

MACROSCELIDEA[15] 4"
— TENRECIDAE [24]

—— CHRYSOCHLORIDAE ‘[ 18]

XENARTHRA —— CINGULATA [2(:]_‘.

—— FOLIVORA [5]
—— VERMILINGUA [4]

EUARCHONTO- —— RODENTIA [2014]

GLIRES ‘
—— LAGOMORPHA [80]

—— PRIMATES [233]
—— SCANDENTIA [1 9])\
ey
EUTHERIA OTY A [3€
CHIROPTERA [925] ’V

— CETARTIODACTY LA [298 ]# D

LAURASIATHERIA

— PERISSODACT llf\[l »]
— PHOLIDOTA [7]

—— CARNIVORES [270] m



A Exafroplacentalia
Boreoeuthena

Xenarthra

Afrotheria

B Atlantogenata
Afrotheria

Xenarthra

Boreoeuthena

C Epitheria
Boreoeutherna

Afrotheria

Xenarthra



Systém Placentalia

— Laurasiatheria 387

Boreoeutheria 7 -
: 91
105 — Euarchontoglires —|
125 Placentalia — B
Eomaia 73
— Xenarthra
103 —
Atlantogenata
— Afrotheria

Podle: Murphy et al. 2007:

Using genomic data to unravel the root of the placental mammal
phylogeny
William J. Murphy, Thomas H. Pringle, Tess A. Cnder, et al.

Genome Res. 2007 17: 413-421 onginally published online February 23, 2007
Access the most recent version at doi:10.1101/gr.5918807



Clade Atlantogenata

Group I: Afrotheria (79 species)
Clade Afroinsectiphilia
Order Macroscelidea
Family Macroscelididae: (16 species), elephant shrews (Africa)
Order Afrosoricida
Family Tenrecidae: (30 species), tenrecs (Madagascar) and otter-shrews (West and
Central Africa)
Family Chrysochloridae: (21 species), golden moles (Africa south of the Sahara)
Order Tubulidentata
Family Orycteropodidae: (1 species), aardvark (Africa south of the Sahara)
Clade Paenungulata
Order Proboscidea
Family Elephantidae: (3 species), elephants (Africa, Southeast Asia)
Order Hyracoidea
Family Procaviidae: (4 species), hyraxes, dassies (Africa, Arabia)
Order Sirenia
Family Dugongidae: (1 species), dugong (East Africa, Red Sea, North Australia)
Family Trichechidae: (3 species), manatees (tropical Atlantic coasts and adjacent
rivers)

Group II: Xenarthra (29 species)
Order Cingulata
Family Dasypodidae: (20 species), armadillos (Neotropical and Nearctic)
Order Pilosa
Family Myrmecophagidae: (3 species), anteaters (Neotropical)
Family Megalonychidae: (2 species), two-toed sloths (Neotropical)
Family Bradypodidae: (4 species), three-toed sloths (Neotropical)
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Clade Boreoeutheria
Group Il Euarchontoglires
Superorder Euarchonta
Order Scandentia
Clade Primatomorpha
Order Dermoptera: flying lemurs or colugos (Southeast Asia)
Order Primates: lemurs, bushbabies, monkeys, apes (cosmopolitan).

Superorder Glires
Order Lagomorpha: pikas, rabbits, hares (Eurasia, Africa, Americas)
Order Rodentia: rodents (cosmopolitan)

Group IV: Laurasiatheria

Order Eulipotyphla

Clade Ferunqgulata

Cohort Cetartiodactyla: includes orders Artiodactyla and Cetacea

Clade Pegasoferae

Order Chiroptera: bats (cosmopolitan)
Order Perissodactyla: odd-toed ungulates

Clade Ferae
Order Pholidota
Order Carnivora: carnivorans (cosmopolitan)
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