
Diversity of picoplanktonic 
Prasinophytes

Laure Guillou
Institut de Ciències del Mar

Barcelona, Spain





• Prasinophycinées Chadefaud, 1960
• Prasinophyceae sensu Christensen, 1962
• Prasinophyceae sensu Norris, 1980
• Micromonadophyceae sensu Mattox et Stewart, 1984
• Prasinophyceae sensu Moestrup et Throndsen, 1988
• Prasinophyceae sensu Sym et Pienaar, 1993
• Micromonadophytes in Lecointre et Le Guyader, 2001

A controversial taxonomy...

To be continued…..



Lost of the scales
Lost of the flagella

Lost of both of them!!!
Micromonas pusilla Bathycoccus prasinos

Ostreococcus tauri

Morphological deviation….

Mamiellales



Champions for their small size...

Micromonas pusilla Bathycoccus prasinos

Ostreococcus tauri

0.5 - 1.1 µm!!!

1 - 3 µm

1 - 2.5 µm



      Celtic Sea
(Joint et pipe 1984)

Western North Pacific Ocean
(Takahashi et Hori 1984)

Lagoon
(Andreoli et al. 1989)

Chlorella-like

Ostreococcus-like

Micromonas-like

Western North Atlantic Ocean
(Johnson et Sieburth 1982)

Direct observations of natural samples by electronic microscopy

Bathycoccus-like



Western equatorial Pacific
(Everitt et al. 1990)

?



DGGE

Díez et al. 2001

Dominance of a tiny Prasinophyte in very different oceanic waters

Unknown 
Prasinophyte
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Micromonas pusilla

North-Atlantic-1

Antarctica-1
Mantoniella squamata

Antarctica-2

Mediterranean-1
Antarctica-4

Mediterranean-2

95%

RCC141

RCC436

RCC372 1- Described taxa = 17 genera

2- New strains = 30

Genetic diversity of Prasinophytes

3- Sequences from clone libraries (18 librairies)
    = 142 clones of Prasinophytes 
        (13% of total number)

4- Sequences obtained from DGGE gels
Bande7-ME1



Origin of Prasinophyte cultures



Clone libraries (18)



0.01

AF166381
AF166379
AF166380

MBIC11125
BL 148/9

Scherfelia dubia
Tetraselmis convolutae

Tetraselmis striata
BL 78-7
MBIC11099
CCMP717
MBIC1064

Nephroselmis olivacea
Picocystis salinarum
AF125167

AF153314
AF153313

OLI11305
OLI11345

RCC287
RCC15CCMP1205
RA001219.46

OLI11059
AF122888ps
Pseudoscourfieldia marina

AJ132619Ps
CCMP1203
MBIC10519
CCMP1198
CCMP1199

Pycnococcus provasolii
MBIC10637

Pyramimonas olivacea
Pyramimonas propulsa

Prasinopapilla vacuolata
Pterosperma cristatum
Pterosperma cristatum NIES2
Pyramimonas parkeae

Cymbomonas tetramitiformis
Halosphaera sp.

C RCC344
RA010412.39

C RCC356
MBIC10636

C RA000412.150
RCC143

C RCC393
BL 82-7
Ostreococcus tauri

Bathycoccus prasinos
BLA77

C BLA122
RA000412.37

C BL000921.10
C RA000412.97

Micromonas pusilla
RCC114CCMP490

Mantoniella squamata
Mantoniella antarctica

C RCC391
Mamiella sp.

MBIC10709
Crustomastix stigmatica

Dolichomastix tenuilepis
MBIC10712
MBIC10713
MBIC10719
MBIC10720
MBIC10721
MBIC10728
MBIC10474

CCMP1413
CCMP1193

Prasinoderma coloniale
MBIC10622

CCMP1614
CCMP1202

MBIC11013
MBIC10655

CCMP1194
MBIC11011

Prasinococcus capsulatus
MBIC11010

Cyanophora paradoxa

Chlorophyceae-Trebouxiophyceae

Chlorodendrales

Pseudoscourfieldiales

Mamiellales

Nephroselmidaceae

Pyramimonadales

“Prasinococcales”

“Picocystis”

SSU rDNA, NJ



Genetic diversity of Prasinophytes 

Reference in
clone libraries

Reference in culture

Mamiellales
1 Bathycoccus prasinos BL010320.30 BLA77, 118, 76

2 Ostreococcus tauri RA000412.150 RCC116
3 Ostreococcus sp. clade II BL000921.14 RCC141, 143, 393
4 Ostreococcus sp. clade IV RA010412.39 RCC356, 371, 344, 343

5 Mamiella sp. Not detected RCC391

6 Micromonas pusilla RA000412.36 RCC373, 114, BLA74/8, 105/7

7 Unknown genus (group III) BL000921.10 Not obtained
8 Unknown genus (group IV) RA000412.37 RCC434
9 Unknown genus (group V) RA000412.97 RCC372
10 Unknown genus (group VI) Not detected BLA82/7, 70/7

Chlorodendrales
11 Scherffelia  sp. BL010625.2 Not obtained
12 Unknown genus BL010625.1 BLA 148/9

Pyramimonadales
13 Pyramimonas sp. BL010625.18 Not obtained

Pseudoscourfieldiales
14 Pseudoscourfieldia/Pycnococcus Not detected RCC253, 261, 244

15 Uncharacterized Not detected BLA78/7

16 New order RA001219.46 RCC287, 15



0.1

RA010516.2RCC356.6RD010517.14RCC371 528f550RA000609.15RA000412.115RA000412.120RA000609.36RCC344RCC344.1RCC356.1RA000609.37RCC356.8RCC356.7RA010516.18RA010412.39RA010412.6RA000412.85RCC343.1RA000412.100RA010613.50RD010517.5RD010517.70RD010517.69RD010517.3RA010516.20RA010516.12RD010517.44HE001005.121OstreococcHE010218.56RA000412.150HE010218.72He000803.46RCC143RCC141.AmeBL000921.14RCC141RCC393 550549ME1 1RA000412.127BLA77546RA000412.56RA000412.117He001005.43RA010412.11lostALMO2RA000412.102RA000412.89RA000412.35RA000412.81RA001219.33RA010613.91HE010218.40HE010218.129HE010218.42RA010412.15RA010613.5RA010516.29RA010516.55RD010517.1RA010516.49RA010412.43RA010516.48BL001221.28RA001219.41RA000609.34RA000412.74RA000412.83HE003xx.28ME1 3RA010412.45RA001219.63HE001206.018HE001206.011RA010412.7RA000412.36RCC114CCMP490HE010218.41HE010218.19HE010218.5HE010218.120He001005.53HE010218.117RD010517.66RCC391.2RCC391.4MantoantarANT37 3MantosquamMamiellaBL001221.10BL000921.10ANT37 4ME1 2RA000907.9RA000412.153BL001221.4BLA122549He000803.69RA000907.63RA000412.37RA000907.39RA010516.35HE010218.16He001005.14RA010613.139NA11 1RA010412.92HE010218.80RA010412.74RA010412.10He000803.15RA000412.157RA000907.56RA010516.47RA010412.69HE010218.131He0003xx.90RA000412.94RA000412.152RA010516.21HE010218.74RA010613.119He000427.213He001005.4HE010218.20RA010516.36RA000412.97NA37 1RA010516.39RA001219.25Or0004xx.178RA010412.38Micromonas RCC287RCC15CCMP1205RA001219.46RA001219.5OLI11059

Ostreococcus

Clade I
Clade II
Clade III

Clade IV

Bathycoccus

Micromonas-like group V

Micromonas group II
Mantoniella/Mamiella

Micromonas-like group IV
unk. group III

Genetic diversity of the Mamiellales

SSU rDNA, NJ, Partial sequences
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Ostreococcus

Clade I
Clade II
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Clade IV

Bathycoccus
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Micromonas group II
Mantoniella/Mamiella
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RCC434 = a very ubiquiste Prasinophytes 

Micromonas-like species, 
Non scaly organism
Alternance of coccoid-flagellates stages ?
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Simonnet Bastien- Quantitative PCR: testing Prasinophyceae primers 
and preliminary results with natural samples

Not Fabrice- Developement and application of Prasinophyceae FISH
probes



Microscopie électronique

Librairies de clones

Khadidja Romari
SBR, Roscoff

Analyse pigmentaire

Mikel Latasa
ICM, Barcelone

Ramon Massana
ICM, Barcelone

Wenche Eikrem
Université d’Oslo


