Satamanders |

Zaby (Anura)
1.Starobyla skupina (vznik koncem triasu; cca -200

mil. let), avSak veliky rozmach modernich skupin ;

2.Uspésna anatomicka konstituce, diverzita v
rozmnozovani;

3.Prezily krizi na hranici K/T;
4. Pouze jedina linie vymrela (Palaeobatrachidae);

5. Kosmopolitni rozsireni, v recentu vice nez 6 tisic
druht, vSechna prostiedi souse.

VELESKOKAN GOLIASI (Conraua goliath)
Kamerun

Eleutherodactylus iberia (CostaRica
— nejmensi Zaba




Amphibia: Anura - Zaby

+ télo kratké (5-9 presakr. obr.), bez ocasu,
skakani, diferenciace kon¢. a spec. stavba:
suprascapula-epicoracoid-procoracoid,
sternum, radioulna (os antebrachii),
tibiofibula (os cruris), prodl. astragalus a
calcaneus, prodl. ilium, urostyl, red.
dermatokrania (zvétS. o€i - pohybl.,polyk.,
dych.), frontoparietale

diff. sluchu, hlas. projevy, epigamni chov.,
rlizné repr. strategie, amplexus (typy)

* kosmop. >6500 spp.

Lebka zab:

Cetna zjednoduseni — chybi lacrimale, praefrontale,
postfrontale, basisphenoid, opisthoticum, md.:
coronoideum, praearticulare, articulare
FRONTOPARIETALE - masivni strop neucrania
redukce zubi na dolni celisti

+ Panev zZab:
* Urostyl, ilia (pIné osifikovana)
+ Crupavdité useky — prox. llium, ischium, pubis

Firmisternalni
usporadani — odvozeny
stav

stranova extense
epikorakoidu




Hyoidni aparat Zab:
podpora jazyka (dychani)
diferenciace zvukového aparatu

Vnéjsi oplozeni,
amplexus:

Inguinalni (plesiomorfie)
axialni (apomorfie)

hlasova
Stérbina

ozvuény

Ryvitellinus,
Risilus
.

* Rheobatrachus silus (Myobatrachidae)

« Australie, objevena 1972, v pfirodé do r. 1979, v zajeti 1983
(R.vitellinus - jen 1984)
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Reprodukéni cyklus: vysoce specialis
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Pipoidea Microhylidae  Lelopelmatidae
Discoglossidae

Abb, 2. Morphologische Larventypen der Anera nach G Ortoa. Typ |, 11 und IV kbneen mee

sophrynidae und Pipidae. Da ¢
tet. Kiemonkammern getrer :
und Hornzihachen in der Regel

Asnengruppen sugeordnet weeden Typ | findet sich bes
¢ Mauil st weder mit Hoerskieorn noch mit Ho
wine eigene Offnung ausmiindend. Typ 1 nur bei ¢
vorhanden, besitzen nur eine cinzige mediane Ausstromadiming ue

Lacven der Lefopelmatidae und Discoclossidae. Mit Hormzdhnchen und H

et

Typ IV

-
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Pelobatoidea
Neobatrachia

dem After. Typ Il wmiaft die
Die beiden Kiemeviammern

o vairhandien. Ausevindung

Typy pulcu: I, Il - sek. zjednoduseni, Ill, IV - larvalni adaptace ust

ot (oaieiton tyreoidnich

Some direct response genes of thyroid hormone

Genename  Method a Tissue Reference
‘Thyroid receptor CHX, TRE  Multiple

BETB CHX, TRE

Deiodinase 3 CHX Matple Wang and Brown, 1993
Stomelysina  CHX Tai fbrobiast, nestine mesenchyme. Wang and Brown, 1993
Gene 12 chx Mutiple Wang and Broun, 1993
MMPOTH  TRE Tal fioroblast  Fujmoto et al. 2006
X SHH cHx Intestine epihelium Stolow and Shi 1995
Brown a Cai, Noteh Kinetics Brain ventrle cels et al, 2006
N CIEBP dolta-2  Kinetics Muiiple Das ot a, 2006
2007: Dev.Biol. Enhancer of zeste Kinetics Muliple Das etal, 2006
cmyell Kinetics Mutile Das et . 2006

Wang and Brown, 1993; Wong and Shi, 1995
THbZip CHXTRE  Tal fioroblast,inestine epithelium  Wang and Brown, 1993; Furlow and Brown, 1989
Muliple ‘Wang 1993; Furlow and Kanamor, 2002

Metamorfosa:
slozity proces
regulovany
diversifikovanym
komplexem

hormonu

pulec

Zaba 8 dni po metamorfose

Metamorfosa

radikalni
prestavba
stfeva, vytvoreni
zaludku a
diferenciace
epitelu (krypty)




Pre-metamorphosis

AR EE S,

"

remodelace klze

Stage 46 Stage 52

~ A

V§voj kostry zaby rodu Xenopus
Stage 54 Stage 56

Stage 57

Stage 59 Stage 60

Stage 60 Stage 63 Stage 66

(33-)52 fam.

Vznik Anura:
Irissari et al. 2012: BMP Genomics hranice Perm/Trias ?




Triadobatrachus
rany trias (-250 mil. let),

Triadobatrachus massinoti

Trias, Madagaskar

Ascaphidae (2) Allophrynidae (1)
Leiopelmatidae (4)  Astylosternidae (29)
Brachycephalidae (11)
Bombinatoridae (10) Bufonidae (492)
Discoglossidae (11)  Centrolenidae (143)

= ) Heleophrynidae (6)
= Megophryidae (136) Hemisotidae (9)

Pelobat_idae 1) Hylidae (833)
Eelodytidae (3) Leptodactylidae (1288)

Myobatrachidae (126)
Nasikabatrachidae (1)

Sooglossidae (4)
Rhinodermatidae (2)
Mantellidae (165)
Arthroleptidae (51)

Pipidae (31)
Rhinophrynidae (1)

. Rhacophoridae (290)
Anl‘:lra' - ) Dendrobatidae (254)
soucasna diversita Ranidae (796)

6525 spp., 33-52 fam.
Hyperoliidae (262)

Microhylidae (450)
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Ascaohas o,

Lecpetra

e A 01y ruthveni

Te fodacopiossas 3askonee ¢ b G achycephalidae

e Bufonidae

frms Heleophiryne
Erpentatng: + = "eptodactylidae'

U rte nise s | imnoclynastinae
Fewtanioe e Nasikabatrachus sahyadrensis|
Fresdyiion Myobatrachinae
Erwnde reiee a -E Sooglossidae
P ¢ s Rhinodlerma
Patsecten scredan ¢ prmmmn Dencrobatidae
L) Hylidae
Hachats acha E Pseudidae
Centrolenidae
Recentni Anura: 33-52 Geledi o
Hemisus
Arthroleptidae
‘Ranidae’
Hyperolidae

Rhacophoridae

ANURA

Archaeobatrachia Mesobatrachia Neobatrachia

28 spp, 170 spp. 5800 spp.
Ascaphidae - Megophryidae - Amphignathodontidae -
Bombi idae - Pelobatidae - A batidae - Arthroleptid:
Discoglossidae - Pelodytidae - Brachycephalidae - Bufonid:
Leiopelmatidae Pipidae - Centr i - Craug idae
iopodidae - - Dendr i -
Heleophrynidae -

Hylidae - Hyperoliidae -
Leptodactylidae - Mantellidae -
Microhylidae - Myobatrachidae -
Petropedetidae - Pyxicephalidae
- Ranidae - Rhacophoridae -
Rhinodermatigae -




Amphibia: Anura

+Triadobatrachus (Tr Mdg.)

“Archeobatrachia” 9/8 presakral. obr., amfic.

— ocasatkoviti - Ascaphus truei NW Am, vnitfni opl.

— leiopelmoviti . Leiopelma 3spp. NZ, 9 obr., bf.Zeb

— kunkoviti — Bombinatoridae 20 spp.

— Diskoglosoviti — Dicoglossidae 11 spp. Eu

» “Mesobatrachia” 8 presakr. obr., amplexus
inguinalni, 5f., 170 spp

» Neobatrachia 5-8 presakr., amplexus axialni,

21 f., >6000 spp.

Ascaphus

. Ascaphidae

Leiopelmoviti, Leiopelmatidae
NZ 4 spp.

Bfisni Zebra

Leiopelma pakeka

Ascaphidae (2) ocasatkoviti NAm
Leiopelmatidae (4) leiopelmoviti NZ
2 savionee ¢

Bombinatoridae (10) kurikoviti Eu-As
Secogewsdss - Discoglossidae (11) diskoglosoviti Eu

Erpentatnee +
U grgte nise

Megophryidae (136) pablatnicoviti Au,SEAs
Pulbandne Pelobatidae (11) blatnicoviti Eu, NAm
Petosysdoe Pelodytidae (3) blatnickoviti wEu, Kavkaz
:"-‘ .2 Pipidae (31) pipoviti JAm, Af
PRI Rhinophrynidae (1) bachratkoviti sttAm
Srpudse

Haoats s

kunikoviti - Bombinatoridae: 10 spp.Eu-NWAf, SEAs.:
kurika Bombina,

diskoglosoviti -Discoglossidae 11 spp. Eu

ropuska Alytes, diskoglosus Discoglossus

kurikoviti - Bombinatoridae:
10 spp.Eu-NWAf, SEAs.:
kurika Bombina,
Barboroula

Vodni zaby, jazyk okrouhly
nevymrstitelny, pulci siphon
| v med.roving, jed.zlazy

Bombina oriengalis
o 3

Bombina maxima
— 2 spp.

Borneo,

Filipiny

Barbourula busuangensis




Discoglossidae

—diskoglosoviti -
Discoglossidae
ropuska Alytes,
diskoglosus
Discoglossus

» “Mesobatrachia”

» 8 presakr. obr., amplexus inguinalni

*Alytes 5 spp — sniiska mimo

vodu, samec péce o snisku, dlouhy 54 . cyr - . 2
V§voj po vykuleni — 1 rok — pipoviti - Pipidae, vodni 30sp. Af, SAm: drapatka

«Discoglossus 6 spp. , X o Xenopus Af, pipa P. pipa 2 spp.Am (larv. vyvoj v kizi

celosezonni reprodukee (az 10 e samice 3-5 mésicﬂ)

sniisek) — blatnicoviti - Pelobatidae: zemni, 100 spp. EuAs,
NAm: b.skvrnita Pelobates fuscus

— blatni¢koviti - Pelodytidae: 2(3) spp. Eu SW, SE:
b.te€kovana Pelodytes punctatus

Svisla zfitelnice

pipoviti - Pipidae,
vodni, postranni ¢ara u dospélct, chybi jazyk, lov potravy
nasavanim,

30sp. Af, JAm: drapatka Xenopus Af, pipa P. pipa 2 spp.JAm
(larv. vyvoj v kiizi samice 3-5 mésicu)

Xenopus
Xenopus pascusi +

Sirana
iy % Pipa, az 20cm Y kg,
JAm, ve vodni vegetaci,

blatnic¢koviti -
Pelodytidae:
QOdlisnosti od blatnic: sristy
hrud.obratlt, astragalus
+calcaneus

Noéni, vajicka v provazcich
3 spp. Eu SW, SE:
b.te¢kovana Pelodytes

7m Macropelobates 4 punctatus

< Pelobates EU, 4 spp. B.kavkazska P.caucasicus
Scaphiopus NAM
Spea

blatnicoviti - Pelobatidae:
zemni, no¢ni, 11spp. EuAs, Nam
(v€etné pousti Nmex): b.skvrnita
Pelobates fuscus (=b.esnekova, ),
Vajicko v provazcich (az3000), Obcas
pfezimovani pulcl

Propelodytes + ¥
N <« Wiopelodytes +
ehodytes] Pelodytes caucasicus
Pelodytes arevacus +
Pelodyles punctatus

Pelodytes punctatus
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Pablatnice
Megophryldae Brachytarsophrys
Leptobrachella

Atympanophrys
Leptobrachium Brachytarsophrys feae
Leptolalax

Megophrys
Scutiger

Megophryidae (140)
pablatnicoviti Au,SEAs
keratinové trny na hlavé

Rhinophridae - bachratkoviti

Rhinophrynus dorsalis;
Mexiko, hrabava , myrmecofagni —
aktivni lov termitd pod povrchem
pudy (hlava, lepk. Jazyk s volnou
$pickou ), chybi sternum

*Neobatrachia
+5-8 presakr., amplexus axialni

Neobatrachia

Myobatrachidae (126) paropuchoviti, Au, NG
Heleophrynidae (6) jizankoviti JAT
Sooglossidae (4) mahénkoviti, Seychely
Nasikabatrachidae (1) ?, Indie
Allophrynidae (1) alofrynoviti, JAm
Astylosternidae (29) Af

Brachycephalidae (11) ropusenkoviti, JAm
Bufonidae (492) ropuchoviti, subkosmop.
Rhinodermatidae (2) nosatkoviti, JAm
Hemisotidae (9) Af

Hylidae (833) rosnickoviti, kosmop
Centrolenidae (143) rosnénkoviti, JAm
Leptodactylidae (1288) hvizdalkoviti JAm, (NAm)
Arthroleptidae (51) kvikurikoviti , Af

Firmisternia:
Rhacophoridae (290) létavkoviti, JAs, Af
Dendrobatidae (254) pralesnickoviti, JAm
Ranidae (796) skokanoviti EuAs, Af, SE As, NAm, (JAm)
Mantellidae (165) manteloviti, Mdg.
Hyperoliidae (262) rakosnickoviti, JAf, Mdg
Microhylidae (450) parosnickoviti, JAs, JAm, Af

— paropuchoviti - Myobatrachidae, 130

spp. Au (nahrazuji zde jiné Neobratchia):
tlamorodka Rheobatrachus silus (larvy v
Zaludku)

Neobatrachia

Myobatrachidae (126) paropuchoviti, Au, NG
Heleophrynidae (6) jizankoviti JAT
Sooglossidae (4) mahénkoviti, Seychely
Nasikabatrachidae (1) ? Indie
Allophrynidae (1) alofrynoviti, JAm
Astylosternidae (29) Af
Brachycephalidae (11) ropusenkoviti, JAm
Bufonidae (492) ropuchoviti, subkosmop.
Rhinodermatidae (2) nosatkoviti, JAm
Hemisotidae (9) Af
Hylidae (833) rosnickoviti, kosmop
Centrolenidae (143) rosnénkoviti, JAm
Leptodactylidae (1288) hvizdalkoviti JAm, (NAm)
Arthroleptidae (51) kvikurikoviti , AT
Firmisternia:
Rhacophoridae (290) létavkoviti, JAs, Af
Dendrobatidae (254) pralesnickoviti, JAm
Ranidae (796) skokanoviti EuAs, Af, SE As, NAm, (JAm)
Mantellidae (165) manteloviti, Mdg.
Hyperoliidae (262) rakosnickoviti, JAT, Mdg
Microhylidae (450) parosnickoviti, JAs, JAm, Af




Nasikabatrachidae

Nasikabatrachus
sahyadrensis, Indie (Kerala)

Biju, S. D. and Bossuyt, F. (2003).
"New frog family from India reveals an
ancient biogeographical link with the
Seychelles." Nature, 425, 711-714.

Velka, hrabava, vztahy k
Sooglossidae (4 spp. Seychelly)

Leptodactylidae -
Hvizdalkoviti, 1200 spp. 50 gg

Nyni — nékolik ¢eledi
Stf'.-J Amerika

— nejmensi zaba

Eleutherodactylus —bezblanka,
J Am pralesy, rodi¢ovska péce,
pfimy vyvoj, v¢. Zivorodost,
vnitfni oplozeni

dactylus coqu

. Eleutherox

koki, Florida
S

Ceratophrys ornata

Rohatka,
Ceratophrys cornuta

Caudiverbera
caudiverbera

Lepidobatrachus asper Leptodactylidae — Hvizdalkoviti, 1200 spp. 50 gg

Leptodactylidae — Hvizdalkoviti, 1200 spp. 50 gg

Telmatobius culeus, j.Tititaca, nedostatek
kysliku — excesivni kozni zahyby (dychani z
vody)

Arthrolepidae —
Kvikurikoviti

Africka skupina 75
spp.

terestricti

Trichobatrachus robustus
— vlasatice tfasnita
(chlupy — kozni dychani)

Rhinodermatidae -
nosatkoviti
Rhinoderma darwinii

Chobutek, Chybi patrové kosti,

bez zubi, pozemni

samec péce o potomstvo — v

ozvuéném méchyrku
3 N




— ropuchoviti - Bufonidae: subkosmopol. 380 spp: B.bufo,
viridis, calamita, r.obrovska B.marinus (S-C Am 25 cm)

— rosnickoviti - Hylidae: pfilnavé ter¢., stromové 600 spp.
SAm, NAm-Eu: r.zelena Hyla arborea, listovnice
Phyllomedusa (snuska v pouzderch z listi, SAm),
vakorosni¢ka Gastrotheca (- mimodélozni vejcozZivotodost -
vak na zadech f.) incl: rosnicoviti - Pelodryadinae: Au-NG
rosni¢ky 150 spp.: rosnice Litoria

— parosniékoviti - Microhylidae: zemni i stromové, 320spp. Bufonidae - ropuchoviti
SAm, Af. S As.: parosni¢ka nadherna Kaloula pulchra (S
Asie). otylka velkooka Breviceps macrops (SAf)

Bufo bufo

33 rodd, subkompolitni

Bidderav organ (mesovarium u samcl), absence
zubu, excesivni osifikace lebky (véetné
kaze)inguinalni tukova télesa, specifické upravy
nékt. svali (depressor mandibulae atd.), parotid.
Jedové Zlazy, sucha kuze, plice se zakladaji

teprve po metamorfose Bufo calamita

Nectophrynoides asperginis
Tanzanie (ve vodopadech),
Atelopus Primy vyvoj

50 spp. J Am

Hylidae

Bufo marinus - c-j Am rozsifovana jako ,biol.ochrana“ titinovych plantazi,
nyni plodné vSude v tropech: ekol.katastrofa (35 tis.vajicek, rychly rust, troficky
generalista, efektivni predator mistni fauny, nepoZivatelny)




Hylidae — Rosnickoviti 43 rodt, 800 spp.

Rosnice - Pelodryadinae (Australian/Papua New Guinean treefrogs)
contains the curious Cyclorana platycephala (known as the Water holding Frog) which is
found by the Aboriginies and squeezed for the water in its bladder. Represented by 160+
species in 3 genera (Cyclorana, Litoria, and Nyctimystes)

Listovnice - Phyllomedusinae (highly arboreal leaf frogs). Comprised of 50
species in 7 genera (Agalychnis,Cruziohyla, Hylomantis, Pachymedusa, Phasmahyla,
Phrynomedusa, and Phyllomedusa) distributed in from Mexico through Central and
South America. Two famous members of this group are the Waxy-Monkey treefrog
(Phyllomedusa bicolor) which is adapted for arid regions, and the Red-eyed Treefrog
(Agalychnis callidryas). They tend to lay eggs on plants and have their larvae fall into
water, but some breed in tree/log cavities.

Rosniéky- Hylinae is the subfamily with the widest distribution (North, Central, and
South America, Eurasia and North Africa). The recent revision of this subfamily by
Faivovich et al. recognizes 4 tribes and 45 genera, many newly named. There are nearly
200 species. Only the genus Hyla is found outside of the New World. Frogs in this large
clade have claw-shaped terminal phalanges (also convergent with some Hyperoliids).

Rosnice -
Pelodryadinae
Au-NG, 180 spp

Rod Litoria —
Australie, 180 spp.

Litoria ewingii

Cyclorana novaehollandiae, zemni

Phyllomedusa sauvagii
Listovnice zru¢na

Listovnice
Phyllomedusinae
Stf.-J Amerika, 50 spp

Agalychnis saltator

Agalychnis callidryas

Hyla gratiosa

e ¥ WU TR
Hylinae

JAmM -

rod Hyla (37 spp. - Nam,
Eu-As)

Hyla cf. savignyi

Hemiphractidae —
Ca 100 spp. (J Am)  ? 3 ruzné Celedi
Odchovny vak na zadech samice — pfimy vyvoj

Gastrotheca
Vakorosnicka
J Am ca 50 spp.




Neobatrachia

Myobatrachidae (126) paropuchoviti, Au, NG
Heleophrynidae (6) jizankoviti
Sooglossidae (4) mahénkoviti, Seychely
Nasikabatrachidae (1) ?, Indie
Allophrynidae (1) alofrynoviti, JAm
Astylosternidae (29) Af
Brachycephalidae (11) ropus$enkoviti, JAm
Bufonidae (492) ropuchoviti, subkosmop.
Rhinodermatidae (2) nosatkoviti, JAm
Hemisotidae (9)
Hylidae (833) rosnickoviti, kosmop
Centrolenidae (143) rosnénkoviti, JAm
Leptodactylidae (1288) hvizdalkoviti JAm, (NAm)
Arthroleptidae (51) kvikurikoviti ,
Firmisternia:
Rhacophoridae (290) létavkoviti, JAs,
Dendrobatidae (254) pralesnickoviti, JAm
Ranidae (796) skokanoviti EuAs, Af, SE As, NAm, (JAm)
Mantellidae (165) manteloviti, Mdg.
Hyperoliidae (262) rakosnickoviti, Mdg
Microhylidae (450) parosnickoviti, JAs, JAm,

Parosnickoviti - Microhylidae - srv. Mal4 hiava,
vétSinou pozemni, dravé, ale i stromové — vyrazna diversifikace
habitat.strategii, i reprodukce (v¢. Zivorodosti, ¢asty pfimy vyvin )

Firmisternia

— pralesnickoviti - Dendrobatidae: vystrazné
zbarveni, batrachotoxiny, dendrofilni, rozmn.
amplexus za hlavou, mravenci, 175 spp. SAm:
Dendrobates, Phyllobates terribilis

— skokanoviti - Ranidae: subkosmop. 750spp.:
vétSina v rodu Rana: R..klepton esculenta,
R.temporaria etc, s.volsky R.catesbaiana, Mantella
(Mdg)

— létavkoviti - Rhacophoridae: pfis. terCe, klouzavy
let, 220 spp. Af, SAs: létavka Sironoha Rhacophorus
reinwardftii

Dendrobatidae, JAm,254 spp

PrS—
Pralesnicky — drobné
stromové, extrémni
jedovatost - Sipové jedy

indianu, rozvinuta péce o 'I'\;cIJtéi: i
potomstvo, napf. antelidae
kontinualni epigamni Mdg

aktivita, Zivna vejce etc.

Colostethus brunneus

Phyllobates terribilis
Pralesnicka strasliva

Nejjedovatéjsi
(20x ucingjsi jed nez u
jinych spp.

Pyxicephalus delandi, Ranidae
veleskokan africky (nejvétsi zaba Af)

Ranidae: skokani 770spp.
1-7. obr.procelni, 8. amficoelni, sacrum/
urostyl — bikondylni, stihli, vodni ¢i
reprodukci vazani na vodu, vaj. v
chuchvalcich

Vesmés velci — srv. Conrana goliath
(Kamerun) — az 5 kg




Rana arvalis Rana dalmatina

Eu — hnédi (terestricti)
skokani

Rana lessonae

Rana esculenta Synklepton
lessonae + ridibunda = esculenta

Rhacophorus reinwardtii

létavkoviti - Rhacophoridae:
vétsinou stromové - pfis. terce,
pénova hnizda (sekret vejcovodl) ,
vé.socialnich, 220 spp. Af, SAs:

létavka Sironoha Rhacophorus reinwardltii klouzavy let

Polypedates eques,
Sri Lanka

Philautus alto

Nejpocetnéjsi rod celedi 160 spp

Rhacophoridae

Rhacophorus arvalis

_—

‘Source:Globel Amphibian Assesment

Global Distribution of Chytrid fungus

+ Soucasné
zmény ve fauné
obojzivelnikl

* Masové
vymirani zab —
chytridiomycety

Batrachochytridium dendrobatis

* Zachranné @ = number of species with chytrid - reported in wild populations
programy (#)= number of specics with chytrid - reported in captive populations

Copeght 1 Mo, Novembe, 904
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hlubsi divergence,
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Irissari et al. 2012: BMP Genomics




