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Tardigrada







 mnohem jednodussi
mozek nez u
drapkovcu a
Clenovcu
—> triclankovy mozek
pravdepodobne

neexistuje




Mozek zelvusek

« podrobnégjsi studie: trojdilny mozek ~ Arthropoda
« protocerebrum: oci, vnéjsi loby ~ o€i (tykadla drapkovcu)
~ tykadla, chelicery (Celisti drapkovcu)

 tritocerebrum: bukalni lamela, stylety ~ 2. tykadla, pedipalpy
(slinné papily drapkovcu)
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P nichters

M. tardigradum

Arthropoda
(T. castaneum)

Onychophora
(E. kanangrensis)

Annelida

(Capitella sp.)

ffz

fox5

Antp Ubx abg-A

loxd [oxZ2

- b=t o=l
I . ad

post




Tardigrada — genom

A Botd Wlab W Hox3 WDid Witz

Tardigrada Arthropoda Onychophora
Chelicerata Myriapoda
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® fossil ® Peripatidac @ Peripatopsidae

Onychophora

* diverzifikace predchazi rozpadu Pangey [huis

170 Ma

3389 o8y 2502 013 143 ] present
[D.JCamoniferous [Permian | Trisssic | Jurassic | Cretaceous | Paieogene [ N.J|
L Palacozoic | Mesozoic | Cenowzoic__|
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Ecdysozoa

e puvodné ventralni
usta
(apikalni u vétsiny
dospélcu kromé
drapkovcu a vétsiny
Clenovcu)

Spiralia

—— Priapulida

Kinorhyncha

—— Loricifera
—— Nematoda

—— Nematomorpha

Tardigrada

— Onychophora

L Arthropoda

Spiralia

— Priapulida

+—— Kinorhyncha
— Loricifera

— Nematoda
—— Nematomorpha
Tardigrada

—— Onychophora

—— Arthropoda

anterior
mouth

Spiralia

— — Priapulida
+—— Kinorhyncha
— Loricifera

—— Nematoda

— Nematomorpha
Tardigrada

—— Onychophora

— Arthropoda

O ventral

mouth




Onychophora

e zadna segmentace
neni navenek patrna

* regionalizace koncetin
predchazi segmentaci
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Annelida

)

Ganglia
Reduction

Metamerismus nervove
soustavy drapkovcu?

Onychophora

Segmental
Ganglia Chelicerata -

Myria poda

Crustacea

Hexapoda

Cycloneuralia

P A

Onychophora

Chelicerata

Myria poda
Segmental

Ganglia Crustacea

Hexapoda

\
o€
<€

50
40
30
20
10

0

Times recorded 3>
Times recorded )|

5 6 7 8 7 10
Number of ring commissures Number of median commissures
(Epiperipatus isthmicola) (Epiperipatus isthmicoia)

21
16

Times recorded UJ
Times recorded

5 6 7 8 5 67 8 910
Number of ring commissures Number of median commissures
(Euperipatoides rowelli) (Euperipatoides rowelli)
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Segmentace drapkovcu

1. kutikula: NE

2. nervova soustava: NE
3. svaly: NE

4. célom a nefridia: ANO
5. segmentacni geny: v
mezodermu ANO, v
ektodermu ANO???
(nezavisle na
segmentaci???)

6. koncetiny: ANO
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podizace

Diania

Paucipodia

'lobopodians' [d]

'gilled’ lobopodians [e]

Opabinia %
A=

anomalocaridids [f] ﬁmm@

Isoxys W‘m ;}E
Nereocaris [g] — XTI Jm,f-\,_ﬁ_ [g]
- =

Pectocaris and Jugatacaris

GA-bearing 'bivalved' arthropods

Fuxianhuiida (inc. Fuxianhuia [h])

EUARTHROPODA

FI1G. 4. The successive acquisition of key arthropod characteristics in the euarthropod stem lineage (based on Legg et al. 2012, 2013).
Numbers indicate key innovations in the euarthropod stem lineage: (1) compound eyes; (2) arthropodized cephalic limbs; (3) arthro
podized trunk limbs with an endopod (a) and exopod (b); (4) arthrodization; (5) specialized cephalic appendages; (6) differentiation
of tergal exoskeleton into ventral stemites (a) and dorsal tergites (b) with paratergal folds (c); and (7) reduction in the number of
endopod podomeres (a) associated with the acquisition of a gnathobasic basipodite (b).
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Hallucigenia




Panarthropoda

Euarthropoda

Implied last common
ancestor of Panarthropoda

Total-group
Euarthropoda

Tactopoda
Total-group
Tardigrada

Kuamaia
Misszhouia
Alalcomenaeus
Leanchailia
Chengjiangocaris
Fuxianhuia

Peytoia
_|__|: Anomalocaris
Hurdia

Opabinia
Pambdelurion
Kerygmachela
Hadranax
Jianshanopodia
Megadictyon
Siberion
Onychodictyon ferox (k < 2)
Aysheaia (k < 2)
Siberian ‘Orsten’ tardigrade
I—E Halobiotus (Eutardigrada)

Actinarctus (Heterotardigrada)

Stacked elements
in sclerites
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Onychodictyon ferox
Euperipatoides (Onychophora)
llyodes
Antennacanthopodia
Orstenotubulus
EBS “Collins” monster”
Luolishania
H. hongmeia
H. fortis
H. sparsa
Cardiodictyon

r— Diania

Total-group
Onychophora

L— Xenusion
Microdictyon 7
Paucipodia TEFyT
Onychodictyon gracilis

Aysheaia

Tubiluchus (Priapulida)

A ]

» Hallucigenia + Euperipatoides. drapky z nékolika elementu
(x Tardigrada, Euarthropoda)
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Onychodlictyon

sesterska skupina
zelvusek???
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famisiocaris

« velrybovity”
planktonofag

e kambrium




Cycloneuralia

Aysheaia pedunculata

Aegirocassis

Cucumericrus decoratus

Anomalocarididae

» ordovik (Maroko)
() az 2 m Amplectobeluidae

Euarthropoda

 giganticti filtratori uvnitr
dravych skupin (~
druhohorni
pachycormidni ryby,
tretihorni zraloci a
Kytovci)




Aysheaia

Schinderhannes

Opabinia

» devonsky potomek radiodont — , Anomalocaris
kombinuje radiodontni morfologii ‘ Schinderhannes
s dorsalni sklerotizaci a |
dvojvetevnymi koncetinami

Trilobite

Canadaspis

Rehbachielfa

B30B)SNI)

Nebalia

Fuxianhuia
Fortiforceps

Leanchoilia

epodoiypuens

Jiangfengia

Yohoia

spodoiyue
abepuadde-jeaib-poys,

Branchiocaris

Haliestes

FPalaeopantopus

elela018YD

Tachypleus

Eurypterid




Schinderhannes

konflikt znaku — parafylie radiodont, nebo nezavisly vznik
dvojvetevnych koncetin a dorsalni arthrodizace?

|:| "Radiodonta"

- scion "Deuteropoda® nov. '>

Fig. 3. Alternative phylogenetic positions of Schinderhannes Kuhl et al., 2009, and their evolutionary implications. (A) Schinderhannes as
sister group to scion Deuteropoda nov. (see text for discussion), implying paraphyly of Radiodonta (¢f . Kiihl ¢f al., 2009; Liu ¢ al.,
2011; Ma et al., 2014). (B) Schinderhannes as a member of monophyletic Radiodonta (¢f . Legg ¢f al., 2013; Cong ¢ al., 2014; Vinther
et al., 2014), indicating that the latter clade 1s the sister-group to scion Deuteropoda nov.; note that this topology implies multiple
origins for dorsal body arthrodization and limb biramy based on the original morphological interpretation of Schinderhannes (Kihl
et al., 2009). Character numbering: |1, isolated cephalic sclerites, frontal appendages arthropodized, ‘Peyioia™-type mouthpart; 2,
dorsal arthrodization, post-oral biramous limbs; 3. arthropodization of all limbs, multisegmented head, first limb pair (deutocerebral)
structurally differentiated, hypostome/labrum complex.
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,Velke koncetiny® (,great
appendages’)

konvergentni evoluce raptorialnich koncetin

Onychodictyon ferox Kerygmachela kierkegaardi

Megacheira ' Trilobita
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Lyrarapax
(kambrium,
Chengjiang)




« Radiodonta — CNS jednoducha odlisna od c¢lenovcu (uz od
kambria: Fuxianhuia, Alalcomenaeus) ~ Onychophora

,velke koncetiny” (pre)protocerebralni = nejsou
homologické koncéetinam ¢lenovcu (ani jejich ,velkym
koncCetinam®) x labrum (parove, inervovaneé z protocerebra,
odpovida koncetinam, migruje zpredu dozadu)




