Fylogeneze a diverzita obratlovcu

4. Urochordata
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Urochordata, plasténci

(Tunicata)

e charakteristické znaky

e systém
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e regresni vyvoj:
pohybliva larva (aktivita) —  pasivni dospélec
e jednovrstevna pokozka, plast z tunicinu (podobny celuldze)

e chorda jen v ocasku larev (uro-)

* nervova trubice jen u larey, jinak jen cerebralni ganglion

e peribranchialni prostor, atrioporus

e otevrena cévni soustava, srdce se stridavou pulzaci, krev s
hemovanadinem (vanad), az 10 typu krevnich bunék

e endostyl - prijem potravy filtraci

e hermafrodité s neparovymi gonadami

e slozité rozmnozovani, i metageneze

e jediny shluk Hox gen (i rozptyleny v genomu mimo shluk) s
rozsahlou ztratou cca % genl a zménou sekvenci; v homeoboxu
pritomny introny
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Franchi, Ballarin 2017
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Figure 2. Main ascidian hemocytes. (A) Undifferentiated cells. (B—F) Immunocytes. (B,C) Botryllus
schlosseri spreading and round phagocytes, respectively; (D) Polyandrocarpa misakiensis speading and
round phagocyte with ingested yeast cells; (E) B. schlosseri morula cells (MCs); (F) P. misakiensis MCs;
(G-J) storage cells. (G) B. schlosseri blue pigment cells; (H) P. misakiensis trophocyte; (I) P. misakiensis
pigment cell and trophocyte; (J) B. schlosseri nephrocyte. (A—C,E,H) aldehyde-fixed cells stained with
hematoxylin—eosin; (D,F,G,1,]) living cells. Scale bar: 10 um.



Cell types (synonyms) Role Reference
Hemocytes
Undifferentiated cells Hemoblasts (lymphocyte-like cells) Considered hemocyte precursor cells (8, 32)
Immunocytes Phagocytes (hyaline amebocytes, Phagocytosis; encapsulation; synthesis and release of lectins 8, 13, 32, 33)
macrophage-like cells, spreading
and round phagocytes)
Cytotoxic cells [phenoloxidase (PO)- Cell-mediated cytotoxicity; synthesis and release of: cytokines, (8, 13, 32, 34, 35)
containing cells, morula cells (MCs), complement factors, antimicrobial peptides, and collagen
granular amebocytes]
Storage cells Pigments cells Zooid pigmentation (8. 13, 32)
Trophocytes Storage and transport of nutrients (32)
Nephrocytes Storage of uric acid crystals (8, 32)
Vanadocytes Storage of vanadium (8, 32)
Tunic cells
Immunocytes Phagocytes Ingestion of foreign material having entered the tunic; guard cells 8,17, 22, 23)
(external to the tunic and exposed to the environment in
the siphonal areas) controlling the entrance to the pharynx or the atrium
Cytotoxic cells (PO-containing cells, Cell-mediated cytotoxicity; synthesis and release of: cytokines, (8, 13, 24, 25, 28, 29)
MCs, granulocytes) complement factors, antimicrobial peptides; crosslinking of
tunicin fibers through the oxidation of tunichromes by PO
Bladder cells Acid storage (17, 26, 27)
Net cells Allow the shrinkage of the tunic in wound areas (17)

Pigment cells

Tunic pigmentation

(17)
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Tunicin — polysacharid, celuldza s radou stopovych prvkl a proteinu
Tunicinova vlakna velmi zvysuji konduktivitu eletrolytu

Pletené z polysacharidovych filamentu

Elektrochemicka specifika - elektroporace

Jedini zivocCichové co dovedou
syntetizovat celulézu
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Celuléza je produkovana celulose-syntetazou,
gen (CeA) ziskan horizontalnim prenosem
z prokaryot
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4. Urochordata

Herdmania momus

CaCO, - vaterit — vapenité vétvené spikuly
Odlisné od kalcitu a aragonitu

Zcela novy a velmi komplikovany pripad
biomineralizace

Mezi spikuly se usazuji rasy —

porostou celou sumku
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Ascidiidae a Perophoridae, vysoké ®

3+
35 VO,* 350 mm V

koncentrace vanadia ve vanadocytech nseuae 500 mu SOF

» >1 mil. krat ve srovnani s morskou
vodou

» Je skladovan v oxidac¢ni formé 3+,
kte ra Vyza d uJ e p H >2 p ro Sta b I I It u’ Figur? 3 . Schc.mi.mc representation of vanadium accumulation and
Ve Va kUOIe i HZSO4' ?::L:::;\r:'cl:l:x:\filu:f\.\':m:ldmm in the +5 oxidation state is only

v v 35 nM in scawater: in contrast, the highest concentration of vana-
> Va n a d Ocyty tes n e pOd pOV rC h e m dium in ascidian blood cells 1s 350 mM (38), and the concentration
of sulfate 1s 500 mMm (95). The vacuole interior 1s maintained at an

tu n i ky extremely low pH (1.9) by H*-ATPases (53). In this environment,

almost all of the vanadium accumulated is reduced to V¥ via VIV

(64). The first step in vanadium uptake can occur at a branchial sac
or digestive organ (intestinc), where glutathione-S-transferase was
. v s identified as a major vanadium carrier protein (103). We discovered
> Anti o redacni funkce vanadium-binding proteins, designated Vanabins, in the blood plas-
ma and cytoplasm of vanadocytes (105-108, 110). The pentose-
> Iith i u m 2e I eZO n io b a ta nta I phmphulc pathway, which Pl"l\dl{«:(.‘!s .\‘ADPH. was shown to be
) ) ) localized in the cytoplasm by in vitro expeniments. and NADPH has
been found to reduce VY to VIV (76-79). A metal-ATPasc that
might be involved in vanadium transport has been found in the
vacuolar membrane (submitted).

» ? | efekt nizkého pH



FAD obratlovct 4. Urochordata

Plast — autonomni, extraindividualni buriky, integrace strukturnich element

common o .
vascular network Common
cloacal

zooid
aperture

substrate
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notochord, nervova trubice, pharyngotremie, endostyl,
metamerni svalstvo, ocas, chybi travici trubice = nezerou!
Chybi vylu€ovaci soustava - difuze

pohybliva larva

. usta 6. piichycovaci papily

. rozSirena nervova trubice 7. prodéravély hitan s penbranchialnim prostorem
se statocystou a ,oCkem” 8. endostyl (hypobranchialni ryha)

. atrioporus 9. jicen

. hervova trubice 10. srdce

. chorda
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Ascidian notochord development from the onset of gastrulation to the completion of convergent extension. A: Ten
presumptive notochord cells (red) form a semicircular arc anterior to the blastopore (*). B,C: Two rounds of cell division
generate 20 (B) and finally 40 notochord cells that form a monolayer epithelium (C). D—F: Infolding (not shown here) and
convergent extension transform the notochord precursor into a column of 40 stacked cells. To collect these images Ciona
savignyi embryos were stained with bodipy—phalloidin and imaged with a laser scanning confocal microscope. Hpf, hours
postfertilization at 18°C. All images are dorsal view, with anterior to the left.

Konvergentni extenze — univerzalni mechanismus vyvoje notochordu
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Posteriorni plakoidalni systém

Cilie, rasinky - ¢ervené

Znazornéni distribuce cilii (fasinek) v larvach
Ciona. (A) poloha rasinek. (B—D) Pri¢cné pohledy
na urovnich otolitu (B), ocellus (C) a uprostred
ocasni oblasti (D).

PN, papillar neuron; aATEN, anterior apical trunk
epidermal neurons; pATEN, posterior apical trunk
epidermal neuron; DCEN, dorsocaudal epidermal
neurons; VCEN, ventrocaudal epidermal neurons;

Gl, group | photoreceptor; GIl, group Il

photoreceptor; Glll, group lll photoreceptor; NP,
neurohypophysial duct; CE, ciliated ependymal
cell; CC, coronet cell; GP, gut primordium; NT,
neural tube; NC, notochord; ES, endodermal
strand; LC, lens cell; OT, otolith; PC, pigment cup;
MC, mesenchyme cell; MS, muscle cell.

4. Urochordata



https://www.sciencedirect.com/topics/neuroscience/photoreceptor
https://www.sciencedirect.com/topics/neuroscience/ependymal-cell
https://www.sciencedirect.com/topics/neuroscience/ependymal-cell
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/neural-tube
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/notochord
https://www.sciencedirect.com/topics/neuroscience/photosynthetic-pigments
https://www.sciencedirect.com/topics/biochemistry-genetics-and-molecular-biology/mesenchyme
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www.youtube.com/watch?v=SM8 wG-

XSvg

reverzni srdce, tvar U
pohyb krve v obou smérech



https://www.youtube.com/watch?v=SM8_wG-XSVg
https://www.youtube.com/watch?v=SM8_wG-XSVg
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 zaberni vak vystlan slizem pokryvajicim rasinkové bunky
e endostyl s zlaznatymi a bicikatymi bunnkami
e peripharyngealni pruhy (spojeni endostylu a epibr. listy)

e epibranchialni ryha/lista

e proterandricti (drive dozravaji samci bunky) hermafrodité
e oplozeni mimotélni

e nepohlavni vznik kolonii pucenim

e morsti kosmopolité, prevazné v litoralu (do 50 m)

e kratky zivot larvy (min-hod), fototaxe (poz.-neg.)



reprodukce
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Vysoka disparita télnich pland, Zivotnich strategii apod.
Ascidian Salp Pyrosome Doliolid Appendicularian




socialita

versus

individualita
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Spodni kambrium, 510 mil let
Shankouclava

The first tunicate from the Early Cambrian of *
South China

Jun-Yuan Chen, Di-Ying Huang, Qing-Qing Peng, Hui-Mei Chi, Xiu-Qiang Wang, and Man Feng
PNAS July 8, 2003 100 (14) 8314-8318; https://doi.org/10.1073/pnas. 1431177100

Edited by Michael S. Levine, University of California, Berkeley, CA (received for review February 27, 2003)

Figures & Sl Info & Metrics Y PDF

Abstract

Here we report the discovery of eight specimens of an Early Cambrian fossil tunicate
Shankoucfava near Kunming (South China). The tunicate identity of this organism is
supported by the presence of a large and perforated branchial basket, a sac-like peri-

pharyngeal atrium, an oral siphon with apparent oral tentacles at the basal end of the siphonal
chamber, perhaps a dorsal atrial pore, and an elongated endostyle on the mid-ventral floor of
the pharynx. As in most modern tunicates. the qut is simple and U-shaped. and is connected
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»Ascidiacea” sumky (parafylie)

1900, prisedli, vakovité télo, soliterné, socialné i kolonie
Aplousobranchiata — pospolitky
Phlebobranchiata — pravé sumky

Stolidobranchiata - zrasenky

Thaliacea - salpy

50, pelagicti, soudecCkovité télo, metageneze, i kolonie
Pyrosomida-ohnivky, Cyclomyaria (Doliolida)-kruhosvali, Desmomyaria (Salpida)-pasmosvali

Appendicularia (Larvacea, Copelata) - vrsenky

60, pelagicti, neotenie, jen solitérni, volné ve schrankach
se sitkami, 3 Celedi - Oikopleuridae, Fritillariidae, Kowalevskiidae
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,Ascidiacea” — sumky

pospolitky (Aplousobranchiata)

kolonidlni, larvy maji horizontalni ocasek, nemaiji spolecny plast ani kloaku

pravé sumky (Phlebobranchiata)

solitérni i kolonialni, bez synanscidii

zfasenky (Stolidobranchiata)

znamejsi druhy kolonialni se spolecnym plastém a kloakou (synascidie), ale i solitérni
druhy
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-

nicata (Urochordata) Fylogeneticky strom Zijicich plasténca
(UNgchordata) odvozeny ze sekvenci 185 rRNA:
VelmiNgpodobna topologie stromu byla nalezena take pri
kombin2dmolekularnich a morfologickych znakd.
Podle Stacia Turbewvilla (2002).

Phlebobranchiata

; Pravé sumky

Rhaliacea

Salpy

Stolidobra®hghiata

Zragenky

Appendicularia

Vrsenky

Aplousobranchiata

pospolitky
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Giribet BMC Biology (2018) 16:49

hitps://doiorg/10.1186/512915-018-0517-4 BMC BIOlOgy

Phylogenomics resolves the evolutionary =~ &=
chronicle of our squirting closest relatives

Gonzalo Giribet

’ % genomic resources are avalable for this animal phyhim.
Abstract Yet, unlike all the other abovementioned animal groups
A recent paper in BMC Biology has resolved the that d_omjﬂate the 1'9_915» no comprehensive modern phylo-
family relationships of sea squirts, one of our closest SEFEU': 31131?3?;5 using f‘th?—'-" than_ a hﬂndﬁﬂ O_f genes
invertebrate relatives, by using a large phylogenomic E?'ﬂ_-“ed for tunicates until now. This major dEﬁCl‘-jﬂfY In
data set derived from available genomes and newly animal phylogenetics has been finally addressed in two
generated transcriptomes. The work confirms previous papers using phybtranscriptomics, including all major
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_ Vertebrata - *(
Netochord (

Appendicularia Bl z'
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. Some species solitary, some colonial
N

Temporarily colonial
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Appendicularia - vrsenky

Stolidobranchiata

Urochordata

Thaliacea - salpy

——— Phlebobranchiata

—— Aplousobranchiata



FAD obratlovct 4. Urochordata

,Ascidiacea” — sumky

sbérna skupina pro prisedlé formy (>2000 spp.) (? vychozi typ télesné organizace plasténci)

e morsti, litoralni, prisedli, soliterni (Phlebobranchiata) i kolonialni - mohutna tunika
- u kolonii spole¢na pro vsechny (Stolidobranchiata)
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Sumky

Generalizovani plasténci standardnich vlastnosti (larva vs. dospélec, ad.
sesilni, soliterni i kolonialni, rozm. pohlavni | vegetativni, benticti
filtratofi, zejm. litoral

velky obzaberni vak vystlan slizem pokryvajicim rasinkove bunky

pfijimaci a vyvrhovaci otvor pobliz sebe, nerv. gangl. (+nerv. zlaza a coronarni
organ) a vifivy epitel u pfij. otvoru

endostyl s Zlaznatymi a biCikatymi burikami, travici trubice tvaru U
peripharyngealni pruhy

epibranchialni ryha

oplozeni mimotélni - pohlavni, proteradricky hermafroditismus (prvni samec)
nepohlavni, vznik kolonii pu€enim

morsti kosmopolité, prevazne v litoralu (do 50 m)

kratky zivot larvy (min-hod), fototaxe (poz-neg)

monascidie - synascidie (regeneracni schopnost)
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mohnascidie

Clavelina lepadiformis

Clavellina dellavallei
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Alain GILL)

synascidie

se spoleCnym plastém a atrioporem

2

. o Jercme ./,a%orr-%



Siphon inhalant
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iphon exhalant
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4. Urochordata

otvor
bukalni
nalevky
(Ustni otvor)

spolecny
plast

Ascidie coloniale
(Botrylle)

3 N
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Fic. 27. — Schéma de deux id d'\;ne bie de Botryllid montrant e clo
les vaisseaux du test (d'aprés Y. DErace zxklou.\nb). LR
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Pravé sumky — Phlebobranchiata

Agneziidae
Ascidiidae
Cionidae
Corellidae
Diazonidae
Dimeatidae Uy e L L
Hypobythiidae Ascidia incrassata
Octacnhemidae

Perophoridae

Plurellidae
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Phallusia mamillata
sumka hrbolkata

- &“' S
s 'L, ) » '
darisfiessmifrs © Francois MARQUISE

solitérni, Atlanticky ocean, Severni more — Anglie ale i
Stredozemni more, hloubky do 200 m
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Cionidae

Ciona intestinalis
sumka stihla

kosmopolitni, pristavni vody,
silné smrsténi téla



http://www.habitas.org.uk/marinelife/photo.asp?item=cioint
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Chelyosoma macleayanum

CO re“idae Kratké otvory lemovany 6 disky,
prirtstky

Corella parallelogramma
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| : S 2 2 P, ‘ TR e Volume 40, Issue 6
ZOO Og ICa cri pta St o "' November 2011

Molecular phylogeny endorses the relationship between
carnivorous and filter-feeding tunicates (Tunicata, Ascidiacea)

Marcos Tatian, Cristian Lagger, Milagros Demarchi, Camilo Mattoni

22 September 2011 https://doi.org/10.1111/j.1463-6409.2011.00493.x Cited by: 6

Molgula - osvaleni atriginiho
sifonu, ledvina - karnivorie,

Specializovany hlubokomofrsky predator! pohybové emancipace — i volné
Osvaleny atrialni otvor pohyblivé formy

Hexacrobylus (Oligotrema)
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Octachemidae

Megalodicopia hians

Plurella

Larva v télni dutiné do metamorfézy

https://alchetron.com/Predatory-tunicate#-



https://alchetron.com/Predatory-tunicate#-
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Halocynthia papillosa
sumka cervena

stredomori

www.corbis.com
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Zrasenky Stolidobranchiata

Kolonialni i solitérni

Halocynthia roretzi

pokrm, Korea
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Botryllus schlosseri - synascidia - zrasenky (Stolidobranchiata)

Lissoclinum
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Botryllus schlosseri

Integrace primarnich shluk( — vice stavebnich variant
puceni — oocyt; pohlavné — larva, oozoid
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Pohlavni a nepohlavni faze reprodukce

radial vessels

oral siphons

protogynni hermafrodit
marginal vessel

cloacal
siphon
ampullae
SEXUAL
REPRODUCTION adult  budlet
(secondary bud)

adult budlet
(secondary bud)

larva

00zooid (primary bud)  1st blastozooid

larva se méni na oozoid ASEXUAL uéeni
REPRODUCTION P



Pyu ridae — protazené stolo, vzplyvani
N/ OKEANOS EXPLORERZ0{6
| pa a."’



https://www.youtube.com/watch?v=nPVmKm6cv-k
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Pospolitky - Aplousobranchiata

15
16
f 17
6
11 12 13 14 18

Figures 8-18. (8-10) Openings on the colony surface: (8) both siphons open on colony
surface, without cloacal systems, (9) both siphons open on colony surface, the atrial in a
PR depression on the colony surface (rudimentary cloaca) - cross section and view from the
4 Soud T colony surface, (10) only oral siphon opens on colony surface: the atrial siphon opens

Figures 2-7. Types of colonies: (2) stalked; (3) globular; (4) cushion; (5) sheet; (6) encrusting  Within the tunic in cavities or channels that communicate with the exterior through a
base; (7) zooids from a stolon. cloaca - cross section and view from the colony surface; (11-14) atrialsiphon: {17} tubular

apical; (12) small and apical; (13) wide; (14) tubular basal; (15-18)oral siphon: (15) margin
smaoth; (16) margin with rounded lobes; (17) margin with pointed lobes; (18) margin
with ramified lobes.
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11 Celedi

Didemnidae - didemnoviti
Clavelinidae - pospolitkoviti
Polycitoridae - mornickoviti
Polyclinidae - utesnickoviti
Euherdmaniidae
Holozoidae
Protopolyclinidae
Pseudodistomidae
Pycnoclavellidae
Ritterellidae
Stomozoidae
Diazonidae

Oxycorynia fascicularis
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Clavelina lepadiformis

FAD obratlovct
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Diazonidae Rhopalaea crassa
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Thaliacea - salpy
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Thaliacea — salpy

Doliolida, Salpida, Pyrosomida

morsti, pelagialni, soliterni — kolonialni
prijimaci a vyvrhovaci otvor proti sobé - reaktivni pohyb

obzaberni prostor nemusi byt vyvinut, zaberni stérbiny - do kloaky, velky dorsalni
nervovy ganglion se smysl. organy,

metageneze: vajicko -> nepohlavni oozoid —> produkuje pucenim kolonie pohlavnich
jedincl — blastozoidd (gonozoidu), rlizné varianty

velci az 5 cm, kolonie az desitky metr
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Ekologie salp vs. Metagenese

Salpy velmi efektivni filtratori planktonu
Agregace mukdznim sekretem, agregace exkretu
Uhlikovy metabolismus oceanu —jizni oblasti
Diverzifikované reprodukcni chovani

Reakce na dostupnost planktonu

— vysoka koncentrace — produkce blastozoidu
(nejrychlejsi generacni obrat u Metazoa), vytvareni kolonii, délba ¢innosti

— pfi nizké koncentraci planktonu - pohlavné — disperzni larvy, solitérni
strategie (0oozoid)
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e larva podobna larvé sumky, pelagicka obé stadia (i dospélec)
e soudeckovité télo s velkymi otvory (oralni o., atrioporus)
e rosolovity prusvitny plast
e obrouckovité svalové pruhy (reaktivni pohyb)
e paroveé zaberni Stérbiny v zadni ¢asti hltanu, peribranchialni
prostor nasunut na zadni ¢ast hltanu

e koncentrace organu (srdce, zaludek, gonady) na ventralni

strané
e rodozména (metageneze)




1) Primarni puceni - na stolo prolifer (provazec na puceni blizko travici trubice) puceni » novi
jedinci (blastozoidi)

2) Phorocyty (prenaseci) pricestovavaiji k stolu polifer

3) Phorocyty nalozi blastozoidy — cestuji na stolo dorsalis (sekundarni puceni, Doliolida),
kde se z nich stava

4) Phorozoid » strobilace » nova generace blastozoid(l

3 formy blastozoid(: gasterozoidi — zajistuji vyzZivu kolonie, phorozoidi — odchovavaji
gonozoidy, gonozoidi - se pohlavné mnozi (jsou to hermafroditi) » pohlavni rozmnoZovani
nebo po diferenciaci vzniknou oozoidy » opakovani cyklu nepohlavniho rozmnozovani

©l. Horacek

Blastozoidi
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pelagicti, v planktonu teplych mori

Salpida (Desmomyaria) — pasosvali (oozoid 2-20 cm), 45 spp.

Podkovovité svaly, na briSe nejsou uzavreny

1 par velkych zabernich stérbin,

1 fada blastozoidl (vSichni gonozoidi),

oplozeni v kloakdlnim prostoru gonozoid(, zde se vyvijeji zarodky,

chybi stadium volné pohyblivé larvy,

jen stolo prolifer — na ném hned blastozoidi - blastozoid: par varlat, 1 ovarium
- 1 vejce vyvoj ve folikulu (vyZiva krvi matky): oozoid - stolo prolifer: blastozoidi

Salpa maxima
- salpa velka

8m
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Salpa maxima

https://www.youtube.com/watch?v=Yk9MPpEIVNQE

4. Urochordata

Salpa democratica

Retizky blastozoid se mohou (ale
nemusi) chovat jako autonomni
(mnohojedincova) individua

Biologiamarina.org

'S .8

P

~

-


https://www.youtube.com/watch?v=Yk9MpElVNQE

FAD obratlovct 4. Urochordata

Doliolida (Cyclomyaria) — kruhosvali, 15 spp.

Prstencovité svaly, uzavreny kolem téla,

vice paru zabernich stérbin, 3 rady blastozoidd,

gasterozoidi — vyZivovaci funkce

phorozoid s fetizkem vlastnich gonozoidd se oddéluje od stolo dorsalis,

oplozeni mimotélni, volné pohyblivé larvy

Doliolum sp. ae 8

| , atl

A

rs

Doliolum denticulatum; sexual generation,
from the left side: m1-m8: muscle bands; at)
atrial apertures; br) branchial apertures; br s)
branchial sac; sg) stigmata; st) stomach; ng)
nerve ganglion; so) sense organs
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Pyrosomida - ohnivky

Redukce oozoidu (embryondlni cyathozoid), tvofi 4 primarni blastozoidy (tetrazoid), z nich
sekundarni blastozoidi (gonozoidi)

velké valcovité kolonie se spolec¢nou kloakalni dutinou (az 4 m), husté sito Zzabernich stérbin

svétélkujici symbiotické bakterie, jejich prenos z folikularnich bunék vaje¢niku na zarodek
vyvijejici se v kloakalni dutiné

kolonie jako duty valec, blastozoidi pohlavné dozravaji vSichni,
gonady dozravaji postupné, prvni varle pak vajecnik

Pyrosoma sp.

e /s ... 5
em em em “ab™ e

http://www.youtube.com/watch?v=5EQGA 4BZ5s



http://www.youtube.com/watch?v=5EQGA_4BZ5s

FAD obratlovct 4. Urochordata

Pyrosoma atlanticum Luminiscencné komunikujici kolonie s
reaktivnim pohybem

https://www.youtube.com/watch?v=H64-Hn5nxKI



https://www.youtube.com/watch?v=H64-Hn5nxKI

FAD obratlovct

4. Urochordata

Appendicularia, Larvacea - vrsenky

bazalni linie Urochordata

PHARYNX

ESOPHAGUS

OVARY
e TESTES
STYLE ' " INTESTINE

SUBCHORDAL
CELLS

vyvrhovaci otvor 6. Zaberni Stérbina (jen jedna) 11. sitko (vrs)

1.
2. schranka 7. srdce (muze chybét) 12. ganglion
3. chorda 8. unikovy otvor ve schrance  13. endostyl
4. nervova trubice 9. varle 14. lapaci sit
5. fitni otvor 10. vajecnik
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Stomach Esophagus

Notochord

Chybi metageneze, rozmnozovani sexualni, vétsina druh( -
proterandricky hermafroditismus, po dozrani vajicka — opusténi schranky, ovarium bez
vyvodu,

zralé vejce — traumatické uvolnéni, po rozmnozeni hynou —

ziv. cyklus ca 5-14 dni

larva bez traviciho systému






zezadu z boku

synapomorfie - poloha ocasku, otocen 0 90°, u larev

puvodné prava strana je pak ventralni , d dospélec

Viteline membrane

day 4

ventral



4. Urochordata

FAD obratlovct

ontogeneze

oplozeni

4h: uvolnéni larvy z

obald

15h: metamorfoza

2.-5.den: postupné
zvétSovani pouzdra gonad
6.den: masivni gametogenese
smrt

FIGURE 2.27 House
building by the appendicularian
Oikopleura. Clogged filters
apparently trigger an appendicularian
to abandon its house (I). Vigorous
movements enlarge the rudiment

of a new house (2 and 3) until there
is room enough for the animal to
enter (4). Thereafter, the house is
further enlarged, filters are secreted,
and feeding begins again (12).

After Alldredge.
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Coenocysta — masivni produkce oocytl pred smrti
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LML  Sitka se zanese za 4 hodiny,
Opusténi schranky, stavba nové

asi 30 min.

water outlet

ESDE2003



https://www.youtube.com/watch?v=lvX5ZqqD5GI

FAD obratlovct 4. Urochordata

Tvorba schranky Modré Sipky - vnéjsi filtr (if) a potravosbeérny filtr (fcf)

If —vytvaren Eisenovym polickem
Fcf — Folovym polickem

Kolagenné celuldézova kostra schranky

Zvétsovani a tvarova Uprava
pohybem ocasku a apozici
celulézovych mikrofilamentd —
expresi genl CesAl, CesA2
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Stavba schranky nyni intenzivné studovana

Oikopleura dioica

ve schrance identifikovdno 80 protein( (oikosint), z nichz je zndma sotva polovina,
vrsenky vznik de novo

Duplikace genti — vznik nejméné 1/3 oikosin(

T &

4
Paavy Vg e’
O

v
! ’
?Q _,°>¢I,;'
A Y A Y
LY
e
op

The Field of Fol
Giant cells
Nasse cells
L] Fiber rosettes
The Field of Eisen
Chain of pearls
WCh [_] Border cells
The Anterior rosette
B The Posterior rosette

Anterior cells
B Posterior cells
Giant cells
EThe Field of Martini
[ Ventral band
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Region Similarity
B Giant Fol O >1e-03
O Anterior Fol O 1e-03tole-15
B Giant Eisen B 9e-16to 1e-50
O Nasse W <le-50
@ Eisen Adjacent . . o e V4 . . o . . V4 V4
a shel Oikosiny — specificka skupina proteint, cca 50% je zcela unikatnich

Oikosin

Oikopleura dioica Ciona intestinalis

Stop

CesA1 —1_H_ HH ||HHH|}—
conz I TR
|

C GH-6
. . i | | I
Appendicularians Ascidians CesA1
Thaliaceans Vertebrates 3 Q*o 5@%
Cephalochordates v GH-6
- |
Tunicates | | c
CesA2 y
AA AA —
o <>+o oc)%'> 100 aa
4
D GH-6
_—
od C A1 1 (N} 1 (RIRS} "o TN N I Ll e I
-ves 3 (33 [0 T . S S
0d-CesA2 1 (I} ' tmn 11 P . TN I " e I
B T | 2 T T T 1R
1 Z¥ ] | 1 "oy R N ) . {l L I
Ci-CesA %% )30 T D S 2 I . 1 | ¥ ¥ 23 3

(] (] norn L LT "o (LR

ge:Lesh bﬁ)bl )03 30 3 T T 3 T T D D 0 T W | 2000 S S S0 T M ) 30 M 2
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Similarity: ll 100% 80-100% 60-80%  Less than 60% Conserved splice sites: A among Ciona CesAs A Ciona CesAs + Od-CesA2

b Velmi nizka mira podobnosti s proteiny sumek a jinych druhoustych

51d
I |

Ascidian  Deuterostome Non-deuterostome
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A a Olks22-24a

B oik22 | l
[ C-Glyc N-Giyc O-Glye ]‘7
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4. Urochordata

1) Povrch téla - schrankotvorny epitel
(oikoplastické epithelium: ca 2000 bunék)
topograficka specializace a extrémni odliSnost
jednotlivych bunék

2) rlizna ploidita — endoreduplikace a
zvétSovani bunék v prabéhu ristu, tvarové
charakteristiky jadra

3) bunééna individualizace = plakodizace
povrchu téla

Proteinové domény jednotlivych oikosin(
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. Ocean carbon cycle Atmosphere ‘
Giant Larvacean Houses: Rapid Carbon Transport to
n
the Deep Sea Floor Ocean surface
Bruce H. Robison”, Kim R. Reisenbichler, Rob E. Sherlock 2 =
+ See all authors and affiliations Rivers /
08
s ! 5 16 P 1
>
Dissolved
& organic C

“ 6

Marine blota s « éﬁ_‘

Ecbibdicéfrelevance of O. dioica in marine food webs and carbon cycle

l

Ll

Diatoms
ndicularians
rvacean short-circ (O. dioica)

Surface Ocean

Deep Ocean

Sea floor
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A . B :
. . hospholipase . -ph
host cell factor CG 11306  importin-beta P PAz P WASP protein phos“gh%pa:cs)leein 1 CG 14688
<t <t > - - > > o
HEHE- BT .-
KIAA 0062 silk protein fibrillin-related protocadherin
/ cleavage & prot. phosph.Rb-binding Trp4-assoc.
polyad. factor delta-catenin unrelated SMAD 2, PRE5 protem 417 protein mediator ——

house” S trunk lII+I—I-IIH-ll-IIHIH—IHHII-—IHIIHIIHIHIHHIlIIIH-I-H+HII-I-

Urochordata extrémné maly genom — 0,024 pg (obratlovci 0,4 (2) — 133 pg)

Oikopleura dioica velikost genomu stanovena na pouhych 51-72 miliona part bazi.
zatim nejmensim Zivo¢iSnym geonomem vibec

genom je velice kompaktni — samé geny a Zadné balastni Gseky.



Tri Celedi

Oikopleuridae

Fritillariidae

Kowalevskiidae

Oikopleura dioika — vrsenka jednopohlavni

gonochorista, jediny druh

ostatni druhy proterandricti hermafrodité
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Ztrata kolinearity Hox genu a navazujicich regulacnich
modull

| na urovni genomu

Vertebrate

00 0
(Petromyzon) —O—O—O . H 5

,

<>

-
ur

1234105 6 1213
Chordate ~———————————— Urochordate —.]IO-O-O]LO;O-O;;L -.-'—
(Ciona)
12345678 9101112131415
12 3 45 6 7 890113 1A3ki13D Cephalochordate
(Branchiostoma)

putative deuterostome ancestor
910 1113 11131113

Hemichordate
(Ptychodera)

Ambulacraria

Echinoderm 910 1113a11113011/13¢
— Starfish
(Acanthaster)

5 6 7 8 Y0113 MMk1Md 3 2 1

Sea urchin
(Strongylocentrotus)
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Sekigami, Y., Kobayashi, T., Omi, A. et al. Hox gene cluster of the ascidian, Halocynthia
roretzi, reveals multiple ancient steps of cluster disintegration during ascidian
evolution. Zoological Lett 3, 17 (2017). https://doi.org/10.1186/s40851-017-0078-3

0 #0000-008

— Halocynthia roretzi

H
] XY
) § | —
QOCL0—08- & &
. . - -
H0C-J0008-008 L—  Tunicata —— "
Chordata Ciona intestinalis
. TR T

A proposed scheme for Hox gene cluster disintegration during ascidian evolution. The last
common ancestor for cephalochordates, tunicates, and vertebrates (represented as
Chordata) possessed a single Hox gene cluster consisting of three anterior (red, orange, and
yellow), five central (green) and three ancestral posterior genes (blue).
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4. Urochordata
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Plastenci sdileji vetsinu klicovych apomorfii s
obratlovci

Spolecné tvori jednotnou skupinu Olfactores

Co je vsak zdrojem jejich komplexity???
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Pokud je kliCovym znakem Vertebrata neuralni liSta a celkovostni télesna regulace

pak totéz u Urochordata — extraindividualni sit volné pohyblivych bunek
pluripotentnich bunék
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Chordata - apomorfie — zaklad télnich plant

I Notochord (chorda dorsalis)

| Trubicova nervova soustava

I Obzaberni prostor= duplikatura ektodermu,
atroporus)

| Zlaznaty Usek na ventralni strané hltanu
(endostyl=hypobranchidlni ryha = thyreoidea)
I Ventralni pozice pulsujiciho centra krevniho
obéhu

I Metamerizace télni stavby a dorsoventralni
polarizace mesodermu, dorsoventralni inverze

Zakladni modifikace télniho planu

I Cephalochordata - metamerizace celého télesného planu
I Urochordata - omezeni metamerizace, redukce
mesodermalnich struktur, emancipace neuroektodermu

| Vertebrata - kombinace obou strategii, majorizace
celkovostni regulace v hlavové Casti a v povrchu téla

(NS etc.), slozité modulované metamerni diferenciace
pohybového systému.

4. Urochordata

Vertebrata

Modifikace embryogeneze
Neuralni lista

zdroj celkovostni regulace
a tkanové verzatility

Funk¢ni a strukturni
nadstavba
metamerniho planu

= multiplikace Hox genl
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