10. Archaeplastida

Yvonne Némcova
Katedra botaniky PrF UK
ynemcova@natur.cuni.cz
Mistnost 78, 2. mezipatro, Benatska 2



Botanika bezcévnych rostlin
a protistologie

(MB120P76U)

Prednasky

1)
2)
3)
4)
),
6)
/)
8)
9)

Eukaryoticka bunka a jeji vznik ... Tomas Panek

Systém eukaryot, Excavata ... TP

Opisthokonta, Amoebozoa ... TP

Pohyb, evoluce mnohobunécnosti ... TP,

Uvod do SAR a heterot. SAR ... TP

Fototrofni SAR ... Yvonne Némcova

Fototrofni Stramenopiles, Haptista, Cryptista ... YN
Sinice + Archaeplastida (Glaucophyta, Rhodophyta) ...YN
Archaeplastida (Chloroplastida) ... YN

10)Archaeplastida (Chloroplastida) pokracovani ... YN
11) Mechorosty ... David Svoboda

12) Mechorosty/lisejniky ... DS

13) Lisejniky ... DS



ILES
4
2

0.
o g
2 3 S
=
= O
z 5 N
O I
4 b I X §
c @ ®@ @ O
Z >
E s
b <<
/
/
/
|/
I/
I
I
/
1!
@
TSUKUBAMONADIDA :.7§ OBAZOA APHELIDEA
JAKOBIDA === MICROSPORIDIA
—_— - ROZELLIpp
METAMONADA

Il Traditionally recognized kingdoms that do not include any protists
B Important lineages of protists within individual supergroups
@ Lineage containing at least some photosynthetic protists (algae)
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Trida: Chlorophyceae
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Chlamydomonas reinhardtii - modelovy rostlinny bicikovec
Jak se bunka pohybuje? Jak reaguje na svétlo?
¢ Jak rozeznaiji jedna druhou? Jak reaguji na zmeénu podminek
prostredi?
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Chlamydomonas nivalis

(©)W.P. Armstrong 2004
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Section through monoecious Volvox Colony
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Haematococcus

Jezero Hillier zap. Australie

astaxanthin
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Halotoleran

Dunaliella preferuje vodni prostredi se salinitou vétsi n
Ize jednodruhové kultury Dunaliella nalézt v hypersalinnich
Mrtvé More (Israel), Great Salt Lake (Utah, USA), Pink Lake (
nebyl zjistén zadny eukaryontni organismus s vyssi halotoleranci.

Laguna Colorada — rezervace Eduardo
Avaroa, v jihozapadnim cipu Bolivie

Pink Lake (zapadni Australie)
hypersalinni jezero s Halobacterium
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Ohr. 1 — Schéma divkovini roztoki do jamek mikrotitracni desticky


http://enfo.agt.bme.hu/drupal/sites/default/files/Selenastrum_capricornutum_Printz_1.jpg
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Pediastrum cenobium

Z00Spory acetorezistentni biopolymer - algenan, paleoekologie



Scenedesmus - deskovka




hustota kultury, prit
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Trainor, F. R. 1991 . Discovering the various ecomorphs of Scenedesmus. The end of a taxonomic era. Arch. Protistenkd. 139: 125-132.
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Plovouci shluky Hydrodictyon (Cervenec 2009 Keston
Pond, near Bromley, Kent, UK)

invazni druh - sit'ovité cenobium 1m x 4-6cm
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Rybnik nedaleko Ceskych Budéjovic slouzici jako ptaci rezervace, ktery byl doslova zamofen rozsahlymi porosty zelené fasy rodu Hydrodictyon.
Foto: Petr Znachor
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Trida: Chlorophyceae
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spermatogeneze O.cardiacum
feromon

oogonium s oplozovacim
porem (mikropyle)

zrala zygospora s ostnitou BS



Stefanokontni zoospora
http://www.youtube.com/watch?v=0h0E-Afl0_A
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Kde v systému se nacl
Eukaryota

Archaeplastida

Chloroplastida

dveé vyvojove linie - Chlorophytae a Streptoph
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mechorosty a cévnaté rostliny se ze streptofytni linie zacaly vyvijet asi pred 700 miliény lety



Trida: Mesostigmatoph
Mesostigma viride — na bazi

& A

= v m_m
SU8010 5.0kV 5.7mm x10.0k SE(UL) 5/5/2017 14:01

mesotrofni sladkovodni fytoplankton
pokryté polysacharidovymi Supinami




Trida: Chlorokybophyceae
Ch/orokybus atmophyticus

Alpy, vapencove krasy



Trida: Klebsormidiophyceae
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nejcasteji se vyskytujici rasa v aero-terestrickych biotopech



skupina sesterska
Zygnematophycea

© Michael Plewka 2011
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epifyt na vlaknech sladkovodnich ras, kolonie sjené dutymi trubicemi



Trida: Coleochaetophyceae S e L R

meso-oligotrofni jezera

(!



Marine
planktonic

Freshwater

@

Picocystis clade @

Mamiellales
eg Ostreacoccus, Micromonas
&)

Dolichomastigales
Crustomastix, Dolichomastix

Pyramimonadales
Pyramimonas, Cymbomonas

Pycnococcaceae
Pycnococcus, Pseudoscourfieldia QH n

prasinophyte clade VIl

prasinophyte clade IX

Origin of the

Nephroselmidophyceae n
Nephroseimis

green plant
lineage:
700-1500

Prasinococcales
Prasinococcus, Prasinoderma

Mya

Marine deep-water

Palmophyllales
Paimoptylium, Verdigellas

Hypothetical
ancestral

Mesostigmatophyceae

— K

green
flagellate
(AGF)

ne
Chlorokybophyceae %tm

Chlorokybus
Klebsormidiophyceae A‘”

Freshwater /
terrestrial

1000
Mesoproterozoic |

Charophyceae T

x5
Zygnematophyceae

Neoproterozoic

legl'mplast

an

542

Paleozoic
ambr. Sl
Ordow. Devon. Perm.

Choetosphaeridium,
432-476 Mya
—"7-< Land plants
Terrestrial P

250

Mesazoic

Triassic Cretac.
Jurassic

B

65 0 million years ago
(]
L

Carbon. o

™ |Mamiell

phyceae
; ] |
Monomastigales ﬁ\
Monomastix = L

o

3
N
(15a)

core chlorophytes

e

prasino-
phytes

=
1=}
ASsAaSesSassasdaasassassasansaanass

L

Chlorophyta

Streptophyta



Kde v systému se nachazime?

Eukaryota
Archaeplastida
Chloroplastida
vyvojova linie - Streptophytae
Trida: Charophyceae - paroznatky
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Fosilni gyrogonity

zname-li ekologicka data pro
zijici druhy, mdzeme odhadnout
paleoekologickeé podminky
(hloubku, teplotu, salinitu)
davnych jezer, mame-li k
dispozici pouze gyrogonity
(=fosilizované zygospory)

soucasti jezernich sedimentt
400 mil.
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Fosilni paroznatky tvorba travertint

VySné Ruzbachy

zvapenatelé stelky char se
podilely na vzniku mineralu
travertinu.




Trida: Zygnematop
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spajeni - unikatni zptsob pohlavniho rozmn.
nejstarsi zygospory — Karbon 350 myr

primérna burka vyprodukuje 3ug slizu za mésic

slizové obaly, algenany
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Zygnema - jarmatka T



http://protist.i.hosei.ac.jp/pdb/images/Chlorophyta/Zygnema/sp_1f2.jpg

preakinety — modifikované vegetativni bunky -
tolerance vyschnuti i zamrznuti

Casné léto pozdni léto konec zimy

Pichrtova et. al. 2016 ) G
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Desmidiales - krasivky

morfologicky definované umélé rody
Cosmarium

vice nez 3000 druh(; (vétSinou) dystrofni biotopy; biomonitoring acidifikace, eutrofizace a
klimatickych zmén; neobycejné bohata neadaptivni morfologicka radiace



Pohlavni rozmn

Micrasterias

: Staurodesmus )
Penium Cosmarium - zygospory
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terminalni vakuoly
obsahuiji krystaly siranu
barnatého



https://www.biomedia.cellbiology.ubc.ca/cellbiol/user/scripts/qry_image.php?media_id=2254&file_name=1130741344_Wangapeka_pond-Closterium_striolatum_and_Cymbella_-7267_Mar_10-05.jpg&size=2&popup=0

Closterium
moniliferum —
krystalky siranu
barnatého (baritu) —
ve vodé nerozpustny,
kontrastni latka pri
rentgenovém
vysetreni
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Staurastrum, Xanthidium, Arthroc

20 pm. Xanl‘h/d/wn

Green Lochan. Aesemare, Aug. 2000, J. Hnross

20 pm. Staurastrum  Loch chon, Aug. 2004




Euastrum



Euastrum division
https://www.youtube.

Closterium division
https://www.youtube.com/watchs

Cytoplasmic Streaming Chara
https://www.youtube.com/watch?v=kud4qUhs
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Desmidium, Hyalotheca

Hyalotheca
mesotrofni raselinisté

horska raseliniste




Plvod cévnatych rostlin — nazor
se vyvijel

Alternation of generations
Charophyceae Complex tissue

Twisted sperm

Egg jacketed

Rhizoidal protonema
Loss of zoospores

-

Oogamy == “*a,
Cell divisions patterned in 3 dimensions :,-:
Apical filament growth ==

Plasmodesmata =2
Sexual reproduction Loss of flagella
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Prezila by vodni Coleocha

Morfologie Coleochaete orbicularis rostouci ve vodnim (A) a
aeroterestrickém prostredi (B, C)

Graham et al. 2012
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Hypotéza: oddéleni Chlorophyta/Streptophyta souvisi se ,snowball Earth™ v
Neoproterozoiku (sturtovské zalednéni 717-660 Ma), pokles CO,
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