also in extreme env.
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exkluzivné terestrické skupiny Trentepohliales

symbidzy s rliznymi eukaryoty (fungi — lisejniky, ciliata, foraminifera, l1ackovci, plzi,
obratlovci

obligatni heterotrofové — pataziti (Prototheca)




Mesostigma viride
Streptophyta Chiorakybus atmophyticus % .

Klebsormidium flaccidum
Chara vulgaris

Coleochaete orbicularis
Chaetosphaernidium globosum

Roya obtusa
— ya < ) ) i

Mesataenium endiicherianum

Physcomitrella patens
4‘_‘—‘: Selaginella moellendorfi land plants
Oryza sativa !
Arabidopsis thaliana
I Micromonas pusilla
| I Ostreococcus tauri . D
Bathycoccus prasinos prasinophytes
—] Ficocystis salinarum @

Nephroselmis pyriformis

Chiorophyt Pedinomonas minor i
4‘_( Pedinophyceae sp. YPFTO1 Pedinophyceae ;2}
Marsupiomonas sp.
I Tetraselmis siriata
L Tetraselmis astigmatica

charophytes

::hlomdendrophyceae@

Picochiorum oklahomensis
core Chlorophyts 4'___ Chiorella sp. NCG4A
Auxenochloreila protothecoides
[ Trebouxia gelatinosa - .
1 ] Asterochloris sp. Trebouxiophyceae G,@@
Pseudochlorella pringsheimii
_L Coccomyxa subellipsoidea

Botryococcus braumi
Tetradesmus lagerheimii

Haematococcus pluvialis y
— e ©
- Dunalielfa tertiolecta Chlorophyceae

 E— Chlamydomonas reinhardti

1 e I st i
Gonium pectoraie %‘ g
Bryopsidales ¢

[ Osireobium quekettii 3

Codium fragile
_'_‘—: Halimeda discoidea
Caulerpa taxifolia

— —————  Qitmannsieliopsis viridis - : - |
L Qitmannsiellopsis unicellularis Oltmansiellopsidales @
Ignatius tefrasporus | Ignatiales ¢z i
Acrosiphonia sp. I:}
| _ | Phaeophila dendroides Ulvales/ [}
Ulvophyceas \—‘—: Unalinza Ulotrichales ~ *®
Ulva mutabilis
Scotinosphaera lemnaeg Scotinosphaerales {9‘
Acetabuiaria acefabulum | Dasycladales
 EE— Trentepohiia jolithus |

Cephaleuros parasiticus

14

L ]
]
L ——— Trentepohiia annulata Trentepohliales Eﬁ? 8

Neoproterozoic Era, approximately 1,000 to 700 Mya

the core Chlorophyta emerged during the

Blastophysa rhizopus .
— —————— Cladophora glomerata Cladophorales
L Boodleacomposita + Blastophysa
Seenian Tonian |&ﬂ-gman| Ediacaran Can'l:.l Ond. |EI |Eeu |Caﬂ:. |Pern' Tri | Jur |C11aceu5 ez F
Meso:rmer:ala: : INeoa]rm'azai: | . : : :ae?zai: : ;-'esnzni: | . (Del Cortona et aI 2020)
1,100 1.000 200 800 700 600 500 400 300 200 100 0 Ma

Time-calibrated phylogeny of the green algae. (A) The topology of the tree is based on the

ML analysis inferred from a concatenated amino acid alignment of 539 nuclear genes



A Supermatrix analysis Coalescence-based analysis
Chlorophyceae
Bryopsidales
Oltmansiellopsidales
Ignatiales
Llvalas/ a
Del Cortona - ‘E';E’,_ff'jg;;: “
et al. 2020 g Scotinosphaerales
Blastophysa
Cladophorales
Trentepohliales

# Gene families _
p-AU for alternative

topologies
Dataset T2 T3
0.0122 8.85e-67
0.0123 1.10e-42
0.4990 6.89e-07
0.2980 2.37e-06
0.0094 2.18e-55
0.0118 2.56e-57
0.4020 5.08e-13
0.2530 3.14e-57

coreGF noscaffold
coreGFscaffold

coreGF TRIM noscaffold
coreGF TRIM scaffold
ulvoGF noscaffold
ulvoGF scaffold

ulvoGF TRIM noscaffold
ulvoGF TRIM scaffold

50
% of genes

-q
(&)
—
o

Proportion of genes supporting a sister relationship between Bryopsidales and Chlorophyceae
(T1), a sister relationship between the Bryopsidales and remaining Ulvophyceae (T2), and a
sister relationship between Chlorophyceae and Ulvophyceae (Bryopsidales excluded) (T3);




Dating of the green line or|g|n — difficult (1000 -700 mya or

1. fossil Precambrium 1.8 —
2.0 Ga - controversal

Acritarchs
Phycomata

fossil recors from late
Precambrium (250-540 mya) Cladophora “like? 780 mya



A one-billion-year-old multicellular chlorophyte

a  Apical extension B ki,
- 1 . a".

abundant millimetre-sized,
multicellular and morphologically
differentiated macrofossils from
rocks approximately 1,000 million
years ago. These fossils are
described as Proterocladus
antiguus new species and are
interpreted as benthic
siphonocladalean chlorophytes,
suggesting that chlorophytes
acquired macroscopic size,
multicellularity and cellular [Ei—
differentiation nearly a billion S
years ago, much earlier than
previously thought.

Th a lus

Septum and
constriction

Tang et al. 2020
https://doi.org/10.1038/s41559-020-1122-9

Gross morphology of P. antiquus new species from the Nanfen Formation, China.



Nuclear DNA Content Estimates in Green
Algal Lineages

* velké genomy vedou ke zvétSovani bun€k, vodni prostredi predstavuje vyhodu —
organismy nadnaSeny tj. mohou si to dovolit (obrovské b. char)

* davna atmosféra obsahovala nizke hladiny kysliku a ozonu, vysoka UV radiace —
polyploidni (nadbytecne) genomy predstavovaly evolucni vyhodu
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2C nuclear DNA content (pg)

FiG. 11. Comparison of 2n chromosome complements and 2C nuclear

DNA contents in species of Chlorophyta included in Appendix L. Kapraun et al- 2007

Chlorophyta - 2C DNA estimates range from 0-01 to 58 pg.







Cell cycle

Chlorophyta: mostly haplontic cycle (in the whole cycle, zygotes are
the only diploid cell)

Haplo-diplontic cycle developed repeatedly Ulvophyceae (order
Ulvales), Cladophorales, Bryopsidales, Trentepohliales (some species)

Asexual reproduction

single-celled mostly single-nuclear mitospores (as a product of mitosis)

* ZOOSpOres
 aplanospores
e hemiaplanospores

* autospores



Asexual reproduction

14.03.2004, 2000x

Chlorococcum —
hemiaplanospores (pulsujici
vakuoly, stigma)

Hydrodi




Chlorococcum - zoospores




autospores Kirchneriella




Sexual reproduction
o iZOgamy (hologamy) Chlamydomonas life cycle
¢ anizogamy pridecd ) Zoospores

* 0oogamy

Asexual
reproduction

Sexual
reproduction
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Sexual reproduction P

anizogamy

Ciclo biolégico de Codium spp.
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Planozigoto Zigoto asentado

Anisogamia

Fase juvenil

=, Gametociste
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Sexual reproduction

oogamy
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http://micro.magnet.fsu.edu/featuredmicroscopist/vanegmond/volvoxspermlarge.html

Chlorophyceae

monophyletic



Class: Chlorophyceae

Basic Characteristics:
*Various types of thalli (flagellated, coccoid, sarcinoid, filamentous, siphonous)

Cell wall of flagellates — glycoprotein-based; others — polysaccharide-based (mostly
cellulose)

«Z01ds with 2 or 4 flagella, cross-arranged microtubule roots, DO or CW orientation
of basal bodies; stephanokont zoospores in Oedogoniales

*Closed mitosis, spindle does not persist into telophase, transverse septum (cleavage
furrow or cell plate), phycoplast, plasmodesmata

Asexual reproduction by forming zoospores, autospores, and aplanospores

*Sexual reproduction, haplontic life cycle, often forming thick-walled hypnozygotes,
1sogamy, anisogamy, oogamy

*Almost exclusively freshwater or terrestrial

*Algaenans — acetate-resistant biopolymers



Algaenans — acetoresistent biopolymers

W MW

0 o o 0
I I I I
0 ——(CH, )x=—=CH =—CH = (CH, )y == C =—0 = (CH,}x =~CH=—(CH, Jy+1—C
I
0 0
| I i
O = (CH,)x ==CH —-f.|:|-| = (CH )y ==C =—=0 = (CHg)x ==CH ==CH ——(CH 5 )y —C
0 0

0

00— (CH y)x =——=CH =——CHy— (CH y)y—— € — O — (CH y)x——CH==CH— (CH,)y—C %

S EEETE———————
x=8-10

Monomers: C;,-C,, y =19-21

alifatic hydrocarbon chains, crosslinked

Desmodesmus, Tetraedron, Pediastrum,
Coelastrum, Sorastrum,
hypnozygotes Chlamydomonas, zygospores
Dunaliella, akinets Haematococcus

Adaptive mechanism
Fosilized remnants of the cell wall 1n palinological samples



Pseudopediastrum boryanum



Chlamydomonadales

70
Cylindrocapsa-clade
63
core Sphaeropleales
59
33 Sphaeropleaceae
Chaetophorales DO or CW
100| |g5
Chaetopeltidales DO +DO
Oedogoniales
Trebouxiophyceae
fieE

Miiller et al. BMC Evolutionary Biology 2004

Phylogenetic trees. (A): Neighbor-joinirBree based on subclade profiles. (B):
Tree produced by MrBayes.

Incertas Sedis

Trochiscia hysirix
Cylindrocapsa geminela
Efakatothrix virdis

Sphaeropleales

81 L

ek 2 " Ciedog onlales

Chaetopeltidales

Homotilopsis tetravacuolaris

100 Chaefophora incrassata
A Fritschielia tuberosa
Uronerma belkas
Aphanochaele magna
Fusochlons parforata

Chiorella ellipsoidea

Chaetophorales

01

Chlamydomonadale


http://www.biomedcentral.com/1471-2148/4/20/figure/F2

Chlorophyceae

CwW

Chlamydomonadales

Sphaeropleales DO

QCC lineage

Ulvophyceae

Trebouxiophyceae

Core trebouxiophytes

Chlorellales

Pedinophyceae

Conclusions: Our phylogenomic
study advances our knowledge
regarding the circumscription and
internal structure of the
chlamydomonadales, suggesting that
a previously unrecognized lineage 1s
sister to the Sphaeropleales.

Lamieux et al. 2015

Phylogeny of chlorophycean taxa
inferred using nucleotide data sets

assembled from 69 protein-coding and
29 RNA-coding genes



Chlamydomonadales



Nakada et al. 2008 (Mol. phyl. evol.)

Moewusinia
1000100/ 100/ 100

BXOAJOAOUDY

o ity Example of classification

_f:k.:ja.-mf!? - based on PhyloCode (vs.
w2 International Code of

Botanical Nomenclature)

21 well-supported clades)

Stephanosphaerinia
1.00/1.00/97/95

Chlorogonia 1.00/0.9287/90

BXOAJOAIPNE))

Polytominia 1.000.98/99/37

) Dunaliellinia  1.00/1.00/98/98 Phle C O de

e L ors b

'il_lnctnain phylogenetic positions

Chloromonadinia
1.00/1.00/99,/97

'3t Tatrensinia 1000, PhyloCode — a set of formal rules —
13 Desmotetra 1.000.000 000 06 . . .
naming of entire monophyletic clades.
Retabirdinii The content of a taxon 1s based on
1.00/0.99/85/68
phylogeny (ancestors and descendants)
— a clade 1s defined as an ancestor and
Oogamochlamydinia all 1ts descendants — classification

e based on a phylogenetic hypothesis.

01,98/
e

PRSI ST m—

Radicart
5 sumilis Unc




Cvetkovska et al. 2()17) Psychrophiles Notable species

E \ Chlamydomonas moewusii
Moewusinia Chlamydomeonas sp. UWO241 Chlamydomonas parkeae

EIRT Chlamydomonas acidophila

Phacotinia \

Chlamydomonas sp. ICE-L
Chlamydomaonas sp. ICE-W

Monadinia Chlamydomonas monadina

Arenicolinia

Stephanospaerinia

Chlorogonia

Polytominia Palytoma uvella

Dunaliela salina

Dunaliellinia

Chlamydomonas nivalis
Chloromonas nivalis
Chloromoenas pinchiae Chloromonas reticulata
Chloromonadinia Chloromonas rubreclosa
Chloromonas polyptera
Chloromonas sp. ANT1, ANT3

Desmotetra antarctica . .
Desmotetra Desmoterta stigmatica

Desmotetra aureospora

q o Chlamydomaonas reinhardtii
Reinhardtinia Volvox carteri

Oogamochlamydinia




Class: Chlorophyceae

Chlamydomonas reinhardtii — a model of flagellated plant cell
How does the cell move? How does it respond to light?
How do they recognize each other?

How do they react to changes in environmental conditions? mutants



ChlamydOmOI’laS 500 species described

11
PP flagella
contractile vacuole
stigma
nucleus

chlamys
Golgi appartus
pyrenoid chloroplast

mitochondrion

starch grain

AA hydroxyproline,
autolyzines




. Straight Acceleration
1
R O T | l::I|5 I I. I'II|':I L |S § ahead 4 and turn to

swimming Deceleration light source

light on

Phototaxis in Vo/vox rousseletii
Ueki et al. 2010

(b, e, g, i) normal
beating mode
(c, f, h, j) reverse
beating mode

How does lVo/vox swim?




Chlamydomonas

Ch. reinhardtii

sexual
cycle

asexual
cycle



Sanguina nivaloides (Chlamydomonas nivalis)

longlas'tlng SNOW. - |
:ﬁel_ds 5

a __{.“_L :;_._.

e.g. Alaska gIaC|ers

(©)W.P. Armstrong 2004



Alga-derived snowmelt
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'Ch. nivalis absorb solar energy,
heating themselves and the snow
around them — reduces snow'’s
reflectivity by 13%

320 330 340

Kilometres east (UTM &)

Estimated snow melt Harding Icefield
Alaska (2013)

Snow algae accounts for about 17%
of the annual melt




Polytoma

Heterotrophic variation to Chlamydomonas
leukoplasts instead of chloroplasts

At the bottom of the pools 1n detritus



http://protist.i.hosei.ac.jp/PDB/Images/Chlorophyta/Polytoma/sp_04b.jpg
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Dysmorphococcus

Chlamydomonas - podobny protoplast, lorika inkrustovana solemi
manganu a Zeleza, sladkovodni plankton, ne hojne populace

@ UT-Austin

UTEX LB #65
Dysmorphococcus globosus




Pteromonas

flagella

<

pyrenoid

Sphaerollopsis
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Phacotus


http://protist.i.hosei.ac.jp/PDB/Images/Chlorophyta/Phacotus/sp_1.jpg

Evolution of multicelularity
The classical “volvocine lineage hypothesis™

Kirk, 2005

6 genera, gradually diverging (increase 1n cell number, size,
extracellular matrix-to-cell volume ratio, and tendency to form sterile
somatic cells).



Tetrabaenaceae Goniaceae ' Volvocaceae
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unicellular 4-celled 8 or 16-celled 32 or 64-celled 16-celled 16 or 32-celled 64 or 128-celled > 500-celled
g | @ L z

o

53
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Sum 10 um 20 pym S0 um 50 pm 100 pm 100 pm
Chlamydomonas  Tetrabaena Gonium Astrephomene  Pandorina Eudorina Pleodorina Volvox

spheroidal
colony

spheroidal colony,
inversion




8 or 16-celled

central-to-peripheral polarity

Each reproductive cell or gonidium undergoes successive cell
divisions to form a concave-to-cup-shaped embryo composed of
a single cell layer



Pandorina

e cenobium ve tvaru koule; anterior-to
posterior (AP) polarity, uplna inverze
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16-celled



each cell
undergoes several
rounds of division t¢
form plakeas, whic
then invert to form
daughter colonies

FEudorina




Pleodorina
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somatické bunky vs.
gonidia




> 500-celled

WSyntéza extracelularni
matrix

X

intercelullar cytopl. bridges




Fylogeneticka studie
na zakladé 5 genu

A recent molecular
phylogeny of
Chlamydomonas and its
relatives indicates that C.
reinhardtii shared a
common ancestor with V.
carteri

Spolecné znaky:

pohl. rozmn. —*
hypnozygoty

haplontni Z.c.

—

—
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—
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—
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Volvox carteri €
Volvox obversus
Volvox africanus
Volvox tertius

Volvox dissipatrix
Pleodearing californica
Pleodoring japonica
Volvox aureus
Errdforina unicocca
Fudoring cylindrica
Evdoring {(Pleadoring) ilinoisensis
Pioacioring indcica
Eudorina elegans
Volvox gigas

Endorina elegans
Eudoring glegans
Yarmagishiella unicocca
Velvox globator
Volvox roussedelii
Volvox barberi
Fiatydoring caldata
Pandaring colpimanias
Pandoring rorLim
Paindaring rmori
Volvuling bobdi
Pandorina rmorum
Pandoring imorim
Valvuling pringsheimil
Vaolvulina compacta
Valvuling steini
Ganitm octonarium
Gonium quadraturm
Gaoitssn wiridistellatolm
GoiuiLm ricoCoum
Gonium pectorale
Basichiarmys sacculifera
Tetrabaena socialis
Chiamydomonas reinfardli




VO lvox Ao P ":Jf;}-.:{" o |:I|'|'...-|:-|-.5ir:;r':
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carteri

embryogeneze
. ¢ Juveniles hatch
V. carter1 asexual and parental i . ;
I'GpI‘OdllCthIl and £ *.--f.f-'T1-E:::::; als , : ! Juvenile and parental
= & 9 spheroids enlarge by

development, can be
compared with the
processes of the ancestral
development of
Chlamydomonas into V.
carterdl.

acournulating ECR




System of cytoplasmatic bridges

Kazda bunka je
spojena s okolnimi
prumeérng 25
mustky

Hnaci silou inverze
— zmeéna tvaru
bunck spojenych m.
Rotace bazalnich
télisek




'Hhh:}i carien
'|1 2. Bifurcated cell division prograrm
111, Asymmetric division

10. Full germysoma division of labor
9. Partial germysoma division of labof

& Increasad volume of ECK

7. Complete inversion of the embryo

IE. Genetic modulation of cell nurmber

| 5. r[ riinslnn_mti:ln of cell walls into an ECM

4, Establishment of organismic polarity |

3. Rotation of the basal bodies |
2. Partial inversion of the embryol|

1. Incomplete cyvitokinesis




i E e 'H'Dfrﬂi carien
J1 2. Bifurcated cell division program |
111. Asymmetric division

10. Full germyi/soma division of labor
9. Partial germysoma division of labor |

& Increassd volume of ECR |l nutrients

7. Complete inversion of the ernbrynl

J'Ei. Genatic modulation of cell nurnber
J 5. Transformaton of cell walls ntoe an ECM
4. Establishment of erganismic polarity |

3. Hi:'tatll:l-l'll_a‘l' 'tln-e-:l_l::-aaal bodies
2. Fartial inversion of the embryol

1. Incomplete cytokinesis

Crizrmydomonas rdhandti Gen mat3




Gomdia
5 symmetrical
chivisions

32-cell embryo

HO00¢

Chlamydormonas (Gorum Asymmetric division

lag ON

Ssomatic genas .
repressed repressed

Somatic cells

F'-';Tll"'-' ':it‘ rin d Vohviox

Increased volume of extra cellular genetic regulation
mathrix (ECM) diferenciation to somatic

and reproductive cells

C. rethardtin — 2 morfologicky a chemicky odlisné vrstvy BS

gls geny — zpusobuji asymetrické déleni. Ve velkych bunkach lag geny
blokuji vyvoj somatickych znaku (biiky stigma). V malych bunkach
regA geny blokuji reprodukeci (represe vyvoje chloroplastu) —
somaticke bunky



Volvox — sexual reproduction

Produkce samcich gamet — heat shock??
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Chlorococcum

Z.oospores, parietal
chloroplast with py




Chlorococcum




Haematococcus

2§




Pioneer alga in shallow ephemeral pools

stock and horse tanks Do you recognize this place?



Haematococcus

'H .
palmeloidni stadium




Haematococcus

W’

Velkoplosné kultivace — uzaviené
fotobioreaktory v Negevské
pousti

1]

iy . Food suplements

: ASTAXANTH
astaxantin e canm

i - gy el




tunky s Zulovym podlozim

cervene vegetativni zakaly

http://www.mikroskopie.de/mikroforum 2/index.php?topic=5659.0



Dunaliella

no contractile vacuoles — synthesis
and degradation of glycerol

B - carothene production

Pink Lake — hypersaline lake (Australia)
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- San Francisco Bay, California,
1999
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Phylogeny of Oedogoniales, Chaetophorales and
Chaetopeltidales (Chlorophyceae): inferences from

sequence-structure analysis of ITS2 Ann Bot (2012)
109(1): 109-116

Buchheim et al. — Phvlogeny of Oedogoniales, Chaetophorales and Chaetopeltidales

157695730 Acrochaete sp 6-BER-2007 Ulvophyceae

93

219525733 Ulva laetevirens

207366656 Chlorella sorokiniana

207366649 Parachlorella beijerinckii Trebouxiophyceae
_:Dedagani um cardiacum
Bulbochaete rectangularis

— Oedogonium oblongum Oedogoniales
I: Oedogonium undufatum
61 Qedogonium nodulosum

Schilzomeris leibleinii
100 Hormotilopsis gelatinosa

Chaetopeltis orbicularis Chaetopeltidales
L —L= Hormotilopsis tetravacuolaris I

Aphanochaete magna
Stigeoclonium helveticum
‘ — 1 Drapamaldia plumosa
Uronema sp CCAP 335/1B
Uronema belkae

100

2pe|3-200

Chaetophorales




Hormotilopsis gelatinosa UTEX 104, U83126
Schizomeris leibleinii SAG 44.84
— Schizomeris leibleinii SAG 24.88 Schizomeridaceae| ™)
Aphanochoete repens SAG 21.91
. | [ Aphanochaete confervicola SAG 27.91 AphMDChHEtﬂceae
sifas/es/ai/1.00 L Aphanochaete magna UTEX 1909, AF182816
38/-feaf37f Aphanochaere ('Dilabifilum') sp. SAG 450-1b
i Aphanochaere ('Dilabifilum’) sp. SAG 450-1a
m.l.-gjl,ggl,.g:i i / Aphanochaete elegans SAG 4.91
s007400/95/200/4 00 g | Uromerna confervicolum COAP 385/2 Uronema-clade
Ulothrix' fimbriata CCAP 384/2 b hed Ch hor
=2/53/34/24/1.00|— Urpnema ('Hormidiella’) sp. CCAP 334/1 (unbranched Chaetophoraceae)
Uronema acuminatum UTEX 1178, UB3128
Uronema trentonense CCAP 386/5
Uronema belkae I}IJTE}( 11;;2, AF182821
s2/e2/30/50/2.00 | Caespitella pascheri SAG 410-1 = ;
(‘aessireﬂu Euscherf CCAP 410/2 Fritschiella-clade
|_|Chuel‘ophom elegans M3254 (LC L5)
# \Chaetophora elegans CCAP 4132
A'| —Fritschiella tuberosa SAG 11280
A | Stigeoclonium farctum CCAP 477/10A
Fritschiella tuberosa UTEX 1821, UB3129
#5/73/62/80/1.00| Draparnaldia glomerata CCAP 418/2 - N
sa/se/es/z7/100| | Draparnaldia plumosa CCAP 418/1A C Fﬁﬂé‘!’@p hora-clade
[ p—— Choetophora draparnaldioides (5. "Longipilus') M3257 (LC L3)
) . P Choetophora lobata ACOI 447
gr/sajss/seiosT , Chaetophora lobata CCAP 413/1
- Stigeoclonium variabile CCAP 477/13
Stigeoclonium amoenum M3255 (LC L1)
Stigeoclonium protensum M3256 (LC L4)
Stigeoclonium tenue CCAP 477/11B
s2/57/98/28/ 100/ Stigeoclonium helveticum CCALA 499
Stigeoclonium helveticum SAG 477-2
Stigeoclonium helveticum CCAP 477/1
Stigeoclonium tenue CCAP 477/11A RN PR P
53/32/38/23/4.00 Pseudochlorella pyrencidosa SAG 18.95, AM422985 .
Stichococcus bacillaris SAG 397-1b, AJ416107 Trebouxiophyceae
Leptosiro terrestris SAG 463-3, Z28973
Coccomyxa dispar NIES 2252, AB48BTET
Botryococcus braunii CCAP B07/1, AJ581913
Lobosphaera tirolensis ASIB 5234, ABDOG051
Myrmecia israeliensis UTEX 1181, ME62995
F3/e8/75/83/1.00 Trebouxia arboricola SAG 219-1a, Z68705
Microthamnion kuetzingionum UTEX 1914, Z28974
,_| a2y |—Ch!r:|reh'a vulgaris SAG 211-11b, X13688
T Erem osphae.ra viridis UTEX 34, AF387154

B2/8L/73/-/1.00 Planctonema sp. 145-9, AF387149 0.02
Geminello minor SAG 22.88, AF387150 substitutions/site
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4 bicikaté zoospory, plasmodesmata v bunécnych prehradkach.
Degradace BS pri1 uvolnovani zoospor se uc€astni druhové specificke

autolyziny Caisova et al. 2011




Chaetophora

submerged surfaces

Polyphyly

of Chaetophora and
Stigeoclonium within
the Chaetophorales

(Chlorophyceae)
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the ends of fillaments -
multicellular pointed ,,hairs*




Stigeoclonium

consist of a prostrate system
which anchors the plant firmly
to rocks or other substrates, anc
erect branched filaments which
are only one cell wide but can
be several cm long.

Hans Sluiman: Stigeoclonium at night



terrestrial alga

These morphological features are an
example of a parallel evolutionary
adaptation to terrestrial life with the land
plants.




Draparnaldia

attacherd to rocks in
cold running water
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FPhacophila dendroides

Chaetophorales

Chaetopeltidales

Llvophyceeae

Chlorophyceae

Prasinophyceae)

Chaetopeltidales

Sanchez-Puerta,
et al 2006.
Pseudulvella



O'Kelly, C.J., Watanabe, S. & Floyd, G.L. (1994).

Chaetopeltidales
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Pseudulvella

Sanchez-Puerta, Leonardi, O'Kelly, & Caceres, (2006).

includes epiphytic or epizoic, freshwater, or marine green
microalgae
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@ UT-Austin

from rivers, lakes, and ponds
both as an epiphyte on

filamentous algae and twigs,
and from the plankton.

UTEX LB #422
Chaetopeltis sp.
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When grown in culture, the # f‘
alga exhibits morphological
variations that depend upon |
the type of substratum on
which it 1s growing




Dicranochaete

Dicranochaete 1s a green coccoid alga with a
spiny cap and a long branched seta, that was
described more than 100 yr ago from
Sphagnum ‘leaves’ in peat bogs,

Caisova 2016



Oedogoniales

Oedocladium

o UT-Austin
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branched filaments

Terrestrial, or occasionally free-
floating 1n freshwater habitats.

UTEX LB #1686
Oedocladium carolinianum



Oedogoniales




Oedogonium

Each cellular division creates a
new ring on the cap cell




asexual rproduction —
stephanokont zoospores




stephanokont zoospores

ﬁuﬂspurﬂ 2
Ea.

http://www.youtube.com/watch?v=0h0E-Afl0_A



Oedogonium
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Oedogonium

macrandrous species — anteridia directly from vegetative cells

oogonium

oogonium




Oedogonium

nannandrous
species
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spermatogenesis O.cardiacum
macrandrous species

oogonium with a pore
in the oogonial wall
(microropyle)




Bulbochaete




Normal Division

Hair Cell Formation

S
SR

colorless bulbous-based hair cell



Bulbochaete




Bulbochaete

nannandrous reproductive
process



Bulbochaete

oogonium with thick walled oospore
micropyle
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