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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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e | sténa
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ribozém —| ! tuk
slizova
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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 (Tolypothrichaceae h
==z ABSENT N i = - isopolar filaments - heteropolar filaments
(_;:]?’I(:?;Jr:::z:aceae D Microcystaceae - false branching - false branching

- division in three planes

5 - trichomes not tapering
- colonial, aerotopes present

Il. SYNECHOCOCCALES - parietal thylakoids

Synechococcaceae CIIETEIREES

- division in one plane - division in one plane, colonial

Merismopediaceae Cyanobacteriaceae (:l:) - 5_Vmﬁhs:$neﬂ:ataceae

- N - divisi 1 " - Isopolar hllaments

- division in two planes division in one plane, not colonial - Y-type true branching

Prochloraceae Cyanothrichaceae e
- division in one plane OOGDOO
= pseudo-filaments (sheaths) ANV A

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

= chlorophyll b
- facultative false branching
Chroococcaceae

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

\

( -
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

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 I Entophysalidaceae r > spl
- single filaments with sheaths - division in three or more planes Chlorogloeopsidaceae

— - heteropolar colonies - isopolar filaments

Schizotrichaceae St or cel'!' 399:‘9931){?5?
. - true branching?
o ‘Crrrrrrr
oot S . Q
VEREES Hapalosiphonaceae ‘
Heteroleibleiniaceae (V1. OSCILLATORIALES ' -isopolar filaments |
- single filaments with sheaths Cyanothecaceae - T-ype true branching
- heteropolar filaments S e Al f/,/f( - uni- or multiseriate main filament L
o M e e A | ;//:W“h |||l|\\\\E with uniseriate branches 'Nostocaceae
-
. _SPl_RULlNALES = - special cell wall structure - Isopalar or heteropalar filaments
Spirulinaceae 'uj Borziaceae ) - facultative false branching
- parietal thylakoids 4 - obligatory short filaments . L - akinetes
- sheaths absent, coiled filaments m = I |
Coleofasciculaceae
- parietal to irregular thylakoid \
V. PLEUROCAPSALES arrangement (Stigonemataceae
Hydrococcaceae % Microcoleaceae — - T-1gype true branching
- irregular cell division = - radial thylakoid - uni- or multiseriate
- pseudo-filamentous or - parenchymatous <: 8 arrangement filaments and branches
o C
74
x

Aphanizomenonaceae
- isopolar or subsymmetric filaments

Dermocarpellaceae

- division in multiple planes Oscillatoriaceae
- baeocytes -short cells

- polarized cells 7 - irregular thylakoid

- unbranched

Xenococcaceae arangoement - akinetes
- irregular cell division . Gomontiellaceae - asrotopes
- bagocytes =< - short cells Godleyaceae
- polarized colonies o - special thylakoid - isopolar and heteropolar filaments

§ arral:lgement 2 - false branching

o - special cell wall (cellulose) - tapering
Hyellaceae <
- division in multiple planes = Homoeotrichaceae
- bacocytes IT] - polar filaments
- polarized pseudo-filaments 4 . false branching

o

VIl. CHROOCOCCIDIOPSIDALES \. )

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

~ /

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



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

Dékuji za pozornost

Humans: *eat food to survive*

Algae:




