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Rasy

Euglenophyta (krasnoocka)

Dinophyta (obrnénky)
Chromophyta (hnédé rasy)
Rhodophyta (ruduchy)
Chlorophyta (zelené rasy)

Charophyta (chary)
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VyuZiti Fas 13 )

Potrava, krmivo, |éCiva a potravinové doplnky (Porphyra,
Chlorella)

Kosmetika (morské chaluhy)
Akvaristika (napf. Chara)

Vyroba agaru (Gelidium) a karagenu (zahustovadlo, emulgéator
a stabilizator)

Talasoterapie- lazenstvi

Vyroba biopaliv, biotechnologie

Modelové organismy (nanomaterialové testy)
Bioindikace, kriminalistika...
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Cyanobacteria, Cyanophyta — Sinice

Prokaryota/G- bakterie
Cyanos = modry (sinny)
Evolucné staré (3,5 miliard let)
Nemaji jadro ani vakuoly
Chybi membranové struktury (ER, Golgiho aparat) o
Oxygenni fotosyntéza: vznik pred 2,7 miliardami let &
Rostlinny typ fotosyntézy — chlorofyl a
Heterocyty (N,-asimilace)
Akinety/Arthrocyty

Aerotopy

Nepohlavni rozmnozovani
Hormogonie

Témeér vSechny biotopy
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Stavba bunky

Volné ulozena kruhova DNA

Sinicovy skrob

Thylakoidy: membranové vacky s fotosyntetickym aparatem-
chlorofyl a (+ betakaroten, xantofyly)

Fykobilizodmy s fykobiliproteiny

Karboxyzomy: fixace uhliku (RUBISCO) analogie pyrenoidl u
eukaryot

Ribozomy: translace (syntéza polypeptidl z retézce RNA)
tvorba bilkovin
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Aerotopy

Stary nazev gasvezikuly

Specializované valcovité struktury

Pro plyny propustna glykoproteinova sténa
Regulace polohy ve vodnim sloupci

Jejich pocet je pohyblivy, sinice si je tvori v zavislosti na
abiotickych faktorech
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Heterocyty

Tlustosténné bunky

Véetsi nez vegetativni bunky

Vznikaji z vegetativnich bunék

Fixace vzdusného dusiku (enzym nitrogenaza)

...........
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Akinety

Starsi nazev arthrospory

Vetsi nez heterocyty

Trvale odpocivajici bunky
Preziti nepriznivych podminek
Vznik z vegetativnich bunéki_

T—
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Chromaticka adaptace

* Fykobiliny: modré c- fykocyanin, allofykocyanin, cerveny c-
fykoerythrin- fce svétlo sbérné antény

e Citlivost tohoto typu svétlo sbérné antény umoznuje
fotosyntézu sinic pri velmi nizké hladiné osvétleni (hluboko

pod hladinou vody, v padé&, uvnitf kamenu, v jeskynich)
Fykoerghrin

Fykocyanin

Allofykocyanin

l I

Mermbring (hylakoidu fotosystém Il

Struktura fykobilisomu dle Pankratz & Bowen 1963
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Typy stélek

* Jednobunéecneé: casto obalené slizem, sdruzovani do kolonii
(Chroococcus, Merismopedia, Microcystis)

e VlIaknité:

ViIaknité nevétvené (Oscillatoria, Phormidium, Leptolyngbya)

VIaknité s nepravym vétvenim (Scytonema)

VIaknité s pravym vétvenim (Stigonema, Mastigocladus)

Pravé vetveni: vznika fyziologicky, pfi nepravém veétveni jsou
vlakna spojena jen slizovou pochvou
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Rozmnozovani

* Pouze vegetativni (nepohlavni)
* Pohlavni rozmnozovani neni znamo

 Rozmnozovaci utvary: hormogonie
0 H ¢
00888 OO@O@U o@@QOKO)

prosté déleni exocyty baeocyty
(Synechocystis) (Chamaesiphon) (Cyanocystis)

hormogonie

nekridicka
burika

nekridické buriky a hormogonie

Cyanobacteria - rozmnoZovani. © Marketa Krautova (Oscillatoria)



Ekologie

Témer vsechny biotopy — i extrémni
Pionyrské organismy

Eutrofizace- vodni kvét
Cyanotoxiny

Symbiodza

Stromatolity: Utvary vzniklé usazovanim uhlicitanu
vapenatého v slizovych pochvach sinic
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Symbioticke vztahy

Cyanobiont ve stélkach liSejnikl- rody Nostoc, Gloeocapsa,
Chroococcus, Stigonema

Dalsi symbidza s: jatrovkami (rod Blasia), hleviky (Anthoceros),
kapradinami (Azolla), nahosemennymi (Cycas)

Sinice Nostoc v symbidze s houbou Geosiphon pyriforme
+ primarni endosymbidza: vznik chloroplasti!
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Systém

* Problematicka taxonomie
 Molekularni metody
e popsano vic nez 320 rodt s 2700 druhy
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Systém- zjednoduseny morfologicky

Trida : Cyanobacteria/Cyanophyceae
1. rad Chroococcales - jednobunécni zastupci, kteri ziji bud’
samostatné nebo se sdruzuji do kolonii

2. rad Oscillatoriales — jednoduché vlaknité sinice

3. rad Nostocales — vlaknité sinice s heterocyty, obcas s
nepravym, ale nikdy s pravym vetvenim

4. rad Stigonematales — vlaknité sinice s heterocyty a s pravym
vetvenim
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Systém zalozeny na molekularnich metodach — jen demonstrace

. GLOEOBACTERALES IV. CHROOCOCCALES Scytonemataceae rTolypothrichaceae h
==z ABSENT N i = - isopolar filaments - heteropolar filaments
(_;ng%::::z:aceae D Microcystaceae - false branching - false branching

- division in three planes

= - trichomes not tapering
- colonial, aerotopes present

Il. SYNECHOCOCCALES - parietal thylakoids

Synechococcaceae P;pr_ranqthecalceae lontal

 division in one plane - division in one plane, colonia

Merismopediaceae Cyanobacteriaceae (:l:) - §ym;1h3:$nen:ataceae

- division in two planes - division in one plane, not colonial :I\'E:)'::eatrrl.:eal;':::cshing

Prochloraceae Cyanothrichaceae raYaVaiVaTal
- division in one plane OO(IDOO
= pseudo-filaments (sheaths)

- division in one plane
Stichosiphonaceae = =
- asymmetrical binary fission Rivulariaceae
- sedentary, polarized cells - heteropolar ﬁlamems
- exocytes -taperlng_ trichomes

= chlorophyll b
- facultative false branching

\

( -
Capsosiraceae

- cell aggregates and filaments
- true branching
- polar growth of colonies

PARIETAL

Coelosphaeriaceae
= division in two planes, polarized cells

Acaryochloridaceae
- division in multiple planes

= chlorophyll d

Chroococcaceae
- division in three or more planes
- colonial, aerotopes absent

Chamaesiphonaceae
- asymmetrical binary fission
- sedentary, polarized cells
Romeriaceae

- sheaths absent, loose filaments

Gomphosphaeriaceae \
- division in two planes

- spherical colonies

-
Gloeotrichiaceae
- heteropolar filaments

IRREGULAR

Pseudanabaenaceae (:I:CI: - polarized cells - tapering trichomes
- sheaths absent, regular filaments - akinetes

= = spherical cols
Leptolyngbyaceae CL LI Entophysalidaceae r > spl
- single filaments with sheaths - division in three or more planes Chlorogloeopsidaceae

— - heteropolar colonies - isopolar filaments

Schizotrichaceae e or cell’l agg:‘ega]ﬁf?
. - true branching?
e crrrrrrT
fomiime O . {Q
CERTES Hapalosiphonaceae ‘
Heteroleibleiniaceae (V1. OSCILLATORIALES -Isopolar filaments !
- single filaments with sheaths Cyanothecaceae - T-type true branching
- heteropolar filaments - division in one plane - uni- or rnu_lllserlate main filament L
- unicellular, keritomization with uniseriate branches 'Nostocaceae
-
L. _SPl_RULlNALES = - special cell wall structure - isopolar or heteropolar filaments
Spirulinaceae 'uj Borziaceae ) - facultative false branching
- parietal thylakoids 4 - obligatory short filaments . L - akinetes
- sheaths absent, coiled filaments W\/ 3 ia=s T T
Coleofasciculaceae
- parietal to irregular thylakoid \
V. PLEUROCAPSALES arrangement (o
= X Stigonemataceae
Hydrococcap_ege < Microcoleaceae _— - T-type true branching
- irregular cell division 5‘ - radial thylakoid - uni- or multiseriate
- pseudo-filamentous or - parenchymatous o arrangement filaments and branches
Dermocarpellaceae B
- division in multiple planes 4 Oscillatoriaceae .
- baeocytes - short cells Aphanizomenonaceae
- polarized cells > - irregular thylakoid - isopolar or subsymmetric filaments
t - unbranched
Xenococcaceae SEngamen - akinetes
- irregular cell division 4 Gomontiellaceae - aerotopes
- bagocytes < - short cells Godleyaceae
- polarized colonies o - special thylakoid - isopolar and heteropolar filaments
§ arrangement 2 - false branching
o - special cell wall (cellulose) - tapering
Hyellaceae <
- division in multiple planes 5 Homoeotrichaceae
- baeocytes IT] - polar filaments
- polarized pseudo-filaments u . false branching
o

VII. CHROOCOCCIDIOPSIDALES \ 8 -/

Chroococcidiopsidaceae 7
- division in three or more planes VIIl. NOSTOCALES
- baeocytes 7 IRREGULAR

~ J

see Fig. 2 \ y,
heterocytes
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Rad Oscillatoriales

Microcoleus sp. Oscillatoria limosa Phormidium sp.
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Rad Nostocales

Scytonema sp.

Nostoc sp. Scytonema sp.
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Rad Stigonematales

Stigonema minutum Mastigocladus laminosus


http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=mOvMmCh8u0XGSM&tbnid=IpBs9UUXHDoWSM:&ved=0CAUQjRw&url=http://www.helago-cz.cz/product/secciho-deska-ctvercova-mereni-pruhlednosti-vody/&ei=TctfU4eMPIKHtQbm1oHYDw&bvm=bv.65397613,d.bGE&psig=AFQjCNEBIFaEYDMYGdwSUa4_CDNnAYSFaQ&ust=1398873279409138
http://www.google.cz/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&docid=mOvMmCh8u0XGSM&tbnid=IpBs9UUXHDoWSM:&ved=0CAUQjRw&url=http://www.helago-cz.cz/product/secciho-deska-ctvercova-mereni-pruhlednosti-vody/&ei=TctfU4eMPIKHtQbm1oHYDw&bvm=bv.65397613,d.bGE&psig=AFQjCNEBIFaEYDMYGdwSUa4_CDNnAYSFaQ&ust=1398873279409138

Euglenophyta
Dinophyta |
Cryptophyta
Haptophyta
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Endosymbioticka teorie

Primarni
heterotrofni smlce endOSym bioza

eukaryot
suchozemske
Chloroplastlda rostliny

@

zelene Fasy + Streptophyta

ruduchy

prvok pribuzny
frypanosomam

kofenonoZec \*

Sekundarni
endosymbioza

hnédé rasy

Haptophyta

Josef Juran 2016 Chlorarachniophyta

skrytenky



Eukaryota

Eukaryotni bunky

Membranoveé struktury uvnitr bunky

Biciky

Chromozomy

Haploidni a diploidni stav (evolu¢ni vyhoda)
Rozmnozovani

Mitoza a meiotickeé déleni
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Chlorarachniophyta, Euglenophyta, Dinophyta &
Cryptophyta

* Jednobunécni pohyblivi mixotrofové
s chloroplasty

https://www.ebi.ac.uk/about/news/anno
uncements/unleashing-the-
biotechnology-potential-of-euglenoids/
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SAR, Rhizaria

Chlorarachniophyta

Filoplazmodium, jednojaderné bunky

Chloroplasty s chlorofyly a, b, pyrenoid, nukleomorf, 4
membrany

Zasobni latka chrysolaminaran

Zoospory (1 bicik)

Tvorba cyst

Ekologie - sublitoral teplych mofi, mixotrofie

Chlorarachnion reptans GRELL 199
Microscope:Leica DMRD (DIC)
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Chlorarachniophyta

Fylogeneze - sekvence 18S rRNA
Pribuznost s menavkovitymi prvoky
Nukleomorf

Priklad serialni endosymbiozy
Zastupci:

Chlorarachnion reptans, Cryptochlora
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Chlorarachnion reptans

http://myweb.dal.ca/jmarchib/chlorarachniophytes.html



SAR, Alveolata

Dinophyta - obrnénky

Dinokaryon - spiralizované chromozomy ve vétsiné bunécného cyklu
Mitoza mimojaderna

Kleptoplastidy (ziskané z vlastni kofristi)

Pulzujici vakuoly

Chlorofyl a, c,

Diadinoxanthin

Mnohovrstevnata théka - amfiesma

Celuldzni desticky

Dinosporin - pelikula
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Dinophyta - obrnénky

Dinokontni buriky - bi¢iky vychazeii ze stfedni Casti téla
Epikonus, hypokonus

Desmokontni bunky - bic¢iky na apexu bunky
Trichocysty, mukocysty

Ocellus - vrstevnata cocka, komurka, kanalek, retinoid
Nepohlavni rozmnozovani

Anizogamie, izogamie

Ekologie - prevazné more

Toxiny

Fagotrofie

Bioluminiscence (organela scintilon, luciferin, luciferaza)

Noctiluca miliaris
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Odd.: Dinophyta Tfida: Dinophyceae Rad: Peridiniales

&

podélna ryha - sulcus
pri€na ryha - cingulum

Peridinium sp.

© orig. Hajkova L.






Ceratium hirundinella

http://www.dr-ralf-wagner.de/Dinoflagellaten.html

50 pm
o Dr. R. Wagner



Superskupina Discoba (Excavata)

Euglenophyta- krasnoocka

Pelikula - bilkovinné prouzky
Lorika - sliz mineralizovan
Paraflagelarni lista biCiku - hlavni fotoreceptor bunky
Jednojaderné bunky

Stigma volné v cytoplazmé

Paramylon - zasobni latka v cytoplazmé

Chlorofyl a, b
Diadinoxanthin, neoxanthin
Mukocysty
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Euglenophyta- krasnoocka

Ampula

Jadro ma kondenzované chromozomy

BiCiky se Sroubovité vinutou radou mastigonemat
Palmeloidni stadium

Pouze nepohlavni rozmnozovani (schizotomie pohyblivych
bunék)

Ekologie - organicky znecisténé vody
Fagotrofie, mixotrofie

https://www.youtube.com/watch?v=Y_2NDmIBEwU
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i bigik

\—— viaseni
kontraktilni
vakuola
stigma
\ampule
\ chloroplast
thylakoidy
mitochondrie - pyrenoid
paramylon ——
Golgiho o
aparat jadérko
pelikula \
™ jadro

Euglena sp. - stavba buniky. © Markéta Krautova



Euglena sp. /,

i

http://www.photomacrography.net



Phacus sp.

http://www.photo



Trachelomonas sp.

Copyright Charles Krebs 2005




Odd.: Euglenophyta TFida: Euglenophyceae Rad: Euglenales




Bezbarva krasnoocka

neobsahuji fotosynteticka barviva ani plastidy a jejich vyziva je Cisté heterotrofni

JAstasia sp.

gy ol
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Peranema trichophorum
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“ Distigma sp.
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d MICHAEL PLEWKA 2011

d
://www.plingfactory.de/Science/Atlas, https://www.plingfactory.de/Science/Atlas

© Martin Kreutz

https://realmicrolife.com/peranema-trichophorum, https



https://realmicrolife.com/peranema-trichophorum
https://realmicrolife.com/peranema-trichophorum
https://realmicrolife.com/peranema-trichophorum
https://realmicrolife.com/peranema-trichophorum
https://www.plingfactory.de/Science/Atlas

Colacium sp.




Superskupina Cryptista

Cryptophyta: skryténky

Chlorofyl a, c,,alloxanthin
Fykoerythrin nebo fykocyanin

Mastigonemy - trubicovité vlasky na biciku

Periplast s destickami

Ejektozomy - mrstné trichocysty
Skrob v cytoplazmé

Jicen s ejektozomy

2 biciky

Delsi: 2 fady mastigonem
Nepohlavni rozmnozovani - schizotomie
Pohlavni rozmnozovani - izogamie
Palmeloidni stadia

Plankton

Stenotermni vody

flagella with mastigonemes
contractile vacuole
vastibulum

basal bodies

fumow or gullet

mitechondrion

»
e — Maupa's bodies

b~ ejectisomes
chloroplast endoplasmic reticulum

plastid

starch granule
Golgi apparatus
pyrenoid
nucleamonph
nucleus
nuclealus
stacked thylakoid

lipid globules



Cryptomonas ovata

http://www.plingfactory.de/



Superskupina Haptista

Prymnesiophyta (Haptophyta)

Monadoidni stélka

Drive soucasti Cryptophyta

Dva holé biciky + haptonema

Haptonema: podobné biciku, jina submikroskopicka struktura
Kontraktilni haptonema

Haptonema slouzi k: fagotrofii, rychlé zmeéné pohybu,
prichyceni k substratu

Fukoxantin

Organické Supiny (polysacharidové), mohou byt kalcifikovany-
u radu Coccolithophoridales

53
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haptonema

tvorba Supin

bicik

a transport Golgiho
na povrch aparat mitochondrie
=
/ stigma
periferni ER /\ endoplazmaticke
retikulum
jadérko ( i thylakoidy
v Ja(.dro ] pyrenoid
Supina
jaderné ER membrana

chrysolaminaran

Prymnesiophyta - stavba buriky. © Markéta Krautova

chloroplastu

ER chloroplastu
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Prymnesiophyta (Haptophyta)

Obrovsky globalni vyznam v kolobéhu uhliku a siry
Oligotrofni subtropicka more
Emiliania huxleyi (tvori bily zakal v mofich- white water)

) LANDSAT:
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Dékuji za pozornost

Humans: *eat food to survive*

Algae:




