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Microalgae

- Simple morphology
- Rampant morphological convergence across many lineages
- Several polyphyletic genera and species
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Chlorella — an example of polyphyletic genus
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Resolving the polyphyly

To apply correctly names of species and genera, we should link
Linnaean names with clades recovered in molecular phylogenies




Taxonomic paralysis

Many common green microalgae were described by early
botanists (e.g., Linnaeus 1753; Agardh1824; Kutzing 1849)
based only on morphological characters.

No herbarium specimens 0> g
No authentic cultures . eB 2
4 o




Ochromonas




Ochromonas

- Ochromonas triangulata Visotskii 1887

- Lake Veysove, Donetsk region, Ukraine
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Ochromonas

- Ochromonas triangulata Visotskii 1887

- Sampling: 3 November 2015
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Uroglena

Uroglena volvox
Ehrenberg 1838

A lake near Berlin,
Germany

Uroglenopsis sp. Us 103
40 | EU024983 Uroglena sp FU44
o8 | EF165131 Uroglenopsis americana CCMP2769
’) [] 66— AF123200 Uroglenopsis americana 1863
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56 | L— AJ236861 Spumella danica
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100 [ EF165140 Dinobryon cylindricum 2766
EF165141 Dinobryon cf sociale 392
EF165124 Ochromonas cf aestuarii AC24
AF123302 Chrysoxys sp 591
—— AF 123297 Chrysolepidomonas dendrolepi293

A L_DP6 Uroglena sp. Ua 307
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] EF165108 Oct danica CCMP588
100 r EF1685114 Poterioochromonas malham 9331c
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76 [ Uroglenopsis sp. Us 133

14 48! Uroglenopsis sp. Us 298
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100 — EF165146 Lagynion cf ampullaceum 2727

36 | AF 123288 Lagynion scherffelii 465

96 | EF 165108 Chromophyton cf rosanoffii 2751

EF165121 Chrysosaccus sp 368

98 L M87332 Chromulina chionophila

AF123293 Ochromonas tuberculata

@ 98 E HF549059 Ch brevispina S74 DS

HF549060 Ch longispina S61A B4

AF123287 Chrysamoeba mikrokonta 1857

90

* EF165102 Chrysamoeba tenera 273
100 T U42454 Oikomonas mutabilis
64 L AF123285 Chromulina nebulosa 263
98 ~ FM955256 Hydrurus foetidus
lso[ | EF165133 Oct sp 1899

AF 123296 Phaeoplaca thallosa 634
100 — EF165145 Chrysocapsa paludosa 380
= EF165105 Chrysocapsa vernalis 278
EF165104 Chrysonebula flava 2765
M87331 Hibberdia magna 453
AF123282 K

ysis sp 260
EF165130 Chrysocaps sp 280
98 L AF123284 Naegeliella flagellifera
96 HF549063 T lapponica
- EF165119 Tvolvocina
U73221 S sphagnicola
HF549067 S mollispina

Ochromonadales

Chrysosaccales

Chromulinales
Hydrurales

Hybberdiales

Synurales



Uroglena

- Uroglena volvox
Ehrenberg 1838

- Alake near Berlin,
Germany
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- Ulothrix tenuissima
Kutzing 1833

- Timavo, Italy

Ulothrix

Cladophorales
e.g. Cladophora, Chaetomorpha, Boodlea, Valonia

Blastophysa
Dayscladales

e.g. Acetabularia, Neomeris, Batophora, Bornetella
Bryopsidales

e.g. Bryopsis, Halimeda, Codium, Caulerpa

Trentepohliales
e.g. Trentepohlia, Cephaleuros

Ignatius clade
Ignatius, Pseudocharacium

Ulvales
e.g. Ulva, Acrochaete, Blidingia

Phaeophila, Bolbocoleon Ulvales-Ulotrichales

Ulotrichales
e.g. Acrosiphonia, Monostroma, Ulothrix, Pseudendoclonium, G

|
Desmochloris, Halochlorococcum, PseudoneochIorr's,lTrichophiIus

Oltl"ﬂlll iell P idal
Oltmannsiellopsis, Dangemannia, Halochlorococcum marinum

Oedogoniales
e.g. Oedogonium, Oedocladium, Bulbochaete

Chaetophorales
e.g. Chaetophora, Stigeoclonium, Uronema

Chaetopeltidales
e.g. Chaetopeltis, Floydiella

Chlamydomonadales
e.g. Chlamydomonas, Volvox, Chloromonas, Dunaliella, Carteria, Hafniomonas

Sphaeropleales
e.g. Hydrodictyon, Pediastrum, Bracteacoccus, Scenedesmus, Monoraphidium

Leptosira

Chlorellales
e.g. Chlorella, Nanochloris, Prototheca
Pedinomonas

Oocystaceae
e.g. Oocystis, Lagerheimia

Microthamniales
e.g. Microthamnion, Fusochloris

Trebouxiales
e.g. Trebouxia, Asterochloris, Myrmecia

Prasiola clade
e.g. Prasiola, Rosenvingiella, Stichococcus, Raphidonema, Pabia

Watanabea clade
e.g. Dictyochloropsis, Watanabea

Choricystis clade
e.g. Choricystis, Botryococcus, Coccomyxa

Coenocystis, Lobosphaera, Picochlorum, Xylochloris, Geminella

Chlorodendrophyceae (“prasinophyte” clade_|V)
Tetraselmis, Scherffelia

Chlorophyceae Ulvophyceae

Trebouxiophyceae

core chlorophytes

Chlorophyta






Ulothrix tenuissima
Kutzing 1833

- Timavo, Italy
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Type localities

Ochromonas triangulata 1887 2015
Uroglena volvox 1838 2016
Ulothrix tenuissima 1833 2016

Despite enormous population sizes and unlimited dispersal

microalgae seems to be extremely stable in their habitats
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Founding Population Descendants

Original Population

Founder effect + resting propagule bank






