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Prasinodermatophyta
 

the plesiomorphic lineage of Viridiplantae

oceanic picoplankton (warm water regions)



Viridiplantae – green plants

two evolutionary lineages - Chlorophyta and Streptophyta



Becker, 2012, TRPLSC



Becker & Marin, 2009, Ann Bot 103: 999-1004

Evolution of green plant lineage





Moczydlowska et al, 2011, Palaeontology 54



Prasinophyceae
Pyramimonas

freshwater and marine flagellatessource: etsy.com



Prasinophyceae
Pterosperma

Acritarcha – very probably (partially)
prasinophycean algae marine phytoplankton – cold seas



often as one of the dominants in picoplankton
of cold shelf seas (i.e. North Sea)

Mamiellophyceae
Micromonas



Mamiellophyceae
Ostreococcus

- described in 1994 – plankton in Étang de Thau
- the smallest known free-living eukaryotic organism



Třída: Trebouxiophyceae

multiple successful transitions to terrestrial habitats but also several freshwater lineages

Trebouxia – the most frequent fotobiont



Neustupa, 2015, Chlorophyta, In: Syllabus of Plant Families



"Chlorella"



AFLP, MP phylogenetic tree Müller et al., 2005, J. Phycol. 41:1236-1247.

Chlorella vulgaris

cryptic diversity hampers
defining species by

traditional (morphological) methods 



chlorella business…



  Chlorella vs. Micractinium

herbivore-driven phenotypic
plasticity

Luo et al., 2006, Protist 157: 315-333.



Škaloud et al., Phycologia, 2005, 44:261-269.

Genera Symbiochloris and Dictyochloropsis as examples of semicryptic evolutionary lineages

terestrial biotopes – biofilms on bark and stones



Apatococcus

„the most frequent“ alga in the world?

sarcinoid, colonial thallus made by coccoid cells

mixotrophic nutrition  capability of surviving in extremely shaded microhabitats



Stichococcus (Prasiolales)



Prasiola (Prasiolales)

P. stipitata P. crispa

aquatic and terrestrial multicellular and
macroscopic thalli in Trebouxiophyceae

westarctica.wiki

https://www.google.com/url?sa=i&url=http%3A%2F%2Fwww.westarctica.wiki%2Findex.php%2FPrasiola_crispa&psig=AOvVaw0Ffc57HDTvqY5g19gQJlmQ&ust=1635856392998000&source=images&cd=vfe&ved=2ahUKEwjz2_eKlvfzAhWLgM4BHQ_nCI8Qr4kDegQIARA8


algaebase.org

P. stipitata



Watanabea clade

(genera Kalinella, Chloroidium, Parachloroidium, Phyllosiphon, etc.)
chlorelloid, mostly terrestrial microalgae – and Phyllosiphon...

Parachloroidium

Kalinella

Phyllosiphon

Neustupa et al. 2009, Phycol. Res. 57: 159-169.
Aboal & Werner 2011, Eur. J. Phycol. 46: 181-192.
Neustupa et al. 2013, Phycologia 52: 411-421.



Třída: Chlorophyceae

Chlamydomonas  - model flagellated organism in Viridiplantae
(Volvox  - plant coenobial multicellularity based on flagellated cells)

here belong most free-living „plant“ flagellates
coenobial or filamentous multicellularity
biotechnological importance – astaxanthin, beta-catoren production

Chlamydomonas - izogamie
(http://bioweb.uwlax.edu/bio203/s2007/awowale

_john/reproduction.htm)

Chlamydomonas                                                                                   Dunaliella, Carteria



Neustupa, 2014, Chlorophyta, In: Syllabus of Plant Families



class: Chlorophyceae

order: Chaetopeltidales

order: Chaetophorales
(Chaetophora, Stigeoclonium, Dicranochaete)

order: Oedogoniales
(Oedogonium, Bulbochaete, Oedocladium)

order: Chlamydomonadales
(Carteria, Chlamydomonas, Dunaliella, Haematococcus, Volvox, Gonium)

orer: Sphaeropleales
(Scenedesmus, Desmodesmus, Pediastrum, Hydrodictyon)

incertae sedis: Golenkinia, Jenufa



order: Chaetophorales

Stigeoclonium                                                 Chaetophora

Draparnaldia

Aphanochaete

predominantly a freshwater lineage



order: Oedogoniales

Bulbochaete

Oedogonium



order: Sphaeropleales
Pediastrum and relatives

Scenedesmus and relatives
[incl. Desmodesmus, Acutodesmus,
Pectinodesmus, Verrucodesmus,
Chodatodesmus, etc...]

coccoid coenobial multicellularity

morphological plasticity (reaction norm of genotypes) – adaptation to herbivory and sinking stress

Pediastrum

Scenedesmus, Desmodesmus



Pediastrum, Parapediastrum, Pseudopediastrum, Sorastrum, Monactinus, Lacunastrum, Stauridium, etc...



Park et al, 2014, Water Research 60

Bradshaw et al, 2005, The Holocene

subrecent eutrofication of a temperate lake

Zamaloa & Tell, 2005, Hydrobiologia



Jena et al, 2014, Fottea 14



Sorastrum

mostly (sub-)tropical eutrophic phytoplankton

Tetraedron

unicellular lineage,
sister to coenobial taxa



Hydrodictyon

[Domin pond, Č.B.]

haplontic life cycle, meiospores from a zygote, develop into the 
single-celled stage which produces coenobial plant



Chlamydomonadales

coenobial multicellularity of flagellates
(Volvox, Gonium, Eudorina)

Volvox - zygospore

http://www.metamicrobe.com/volvox/

Pleodorina

Volvox

Gonium



Volvox

asexual: daughter colonies, sexual: oogamy



Chlamydomonas

the model free-living
flagellated plant organism

(C. reinhardtii)

Baudelet et al., 2017, Algal Res.

http://megasun.bch.umontreal.ca/protists/chlamy/summary.html

Chlorococcum



Chlorococcum Bracteacoccus

often occur in soil

simplified globular
morphology

Chlamydomonas-like
zoospores

lipidic storage compounds

high amounts of carotenoids



Haematococcus

Dunaliella Klochkova et al., 2013, Algae

Borowitzka & Siva, 
2007, J. Appl. Phycol.



photobioreactores and green algae

Chlorophyceae (Muriellopsis, Dunaliella, Haematococcus),
Eustigmatophyceae (Nannochloropsis), Trebouxiophyceae (Botryococcus)



Haematococcus – composition of carotenoids

http://www.igb.fraunhofer.de/en/competences/environmental-biotechnology/
microalgae/astaxanthin.html

http://www.algae-biotech.com/

Algenhaus, Hamburg
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