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Key questions

What are they ?

How abundant is each group ?

Where and when specific groups occur ?

What Is their role ?
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Described species

About 40 species

Chorophyta

— Chlorophyceae

— Prasinophyceae

— Trebouxiophyceae

Heterokontophyta (Stramenopiles)

— Bacillariophyceae
Bolidophyceae
Chrysophyceae (?)
Dictyochophyceae
Eustigmatophyceae
Pelagophyceae

— Pinguiophyceae

Haptophyta

— Prymnesiophyceae

Bacillariophyceae
Bolidophyceae
Bolidophyceae
Chlorophyceae
Chrysophyceae
Chrysophyceae
Chrysophyceae
Chrysophyceae
Dictyiochophyceae
Eustigmatophyceae
Eustigmatophyceae
Eustigmatophyceae
Eustigmatophyceae
Pelagophyceae
Pelagophyceae
Pelagophyceae
Pelagophyceae
Pinguiophyceae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prasinophycae
Prymnesiophyceae
Prymnesiophyceae
Prymnesiophyceae
Prymnesiophyceae
Prymnesiophyceae
Prymnesiophyceae
Trebouxiophyceae
Trebouxiophyceae
Trebouxiophyceae
Trebouxiophyceae
Trebouxiophyceae
Trebouxiophyceae

Chaetoceros
Bolidomonas
Bolidomonas
Stichococcus
Tetraparma
Triparma
Triparma
Triparma
Florenciella
Nannochloropsis
Nannochloropsis
Nannochloropsis
Nannochloropsis
Aureococcus
Aureoumbra
Pelagococcus
Pelagomonas
Pinguiochrysis
Bathycoccus
Crustomastix
Dolichomastix
Dolichomastix
Dolichomastix
Mantoniella
Marsupiomonas
Micromonas
Ostreococcus
Picocystis
Pseudoscourfeldia
Pycnococcus
Resultor
Chrysochromulina
Chrysochromulina
Chrysochromulina
Imantonia
Phaeocystis
Trigonaspis
Chlorella
Picochlorum
Picochlorum
Picochlorum
Picochlorum
Picochlorum

tenuissimus
mediterranea
pacifica
cylindrus
pelagica
columacea
laevis
retinervis
parvula
gaditana
granulata
oculata
salina
anophagefferens
lagunensis
subviridis
calceolata
pyriformis
prasinos
stigmatica
eurylepidea
lepidota
tenuilepis
squamata
pelliculata
pusilla

tauri
salinarum
marina
provasoli
micron
elegans
leadbeateri
tenuisquama
rotunda
cordata
minutissima
nana
atomus
maculatus
eukaryotum
oculatus
oklahomensis




Eukaryotic lineages
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Prasinococcus

Pycnococcus / Pseudoscourfeldia

RCC 287




Trebouxiophyceae

1 Nannochicris sp. UTEX 2378
|" Nanochtorum sp. MBIC10208
‘[; MNannochioris sp. UTEX 2491

T SPNWR 980625-44
=a| Narnnochions sp. BCC 011
| Mannochloris sp. RGG 115
Nannochlors macuilatus COAP 251/3
" Nanochiorum sp. MBIG100S3
-‘l Manochlorum so, MBIC10091
— Manochiorum ap. MBIGT0096
% - Nannochhoris oculata
Manochlonem eukanyotum Mainzi up o -like"
MNannochlons stamus CCAP 2817 iR
Marvania germinata
Marvania sp. JL 11-11
. Marmoctiforis cocooidos
__\% Gloeotila contorta
| - Gloeotilz sp. JL 11-10
Y Kolielia sp. MDL5-3
L HKoliglla spiculiformis
{ ey Chiorela sp. Yanagocha RAT
- Narmnmochioris bacillans

B2 —— Nannochioris sp. JL 4-6
=l ‘ Narnnochloris sp. ANR-9
Nannaochlotis sp. AS 2-10
| Chiorella minutissira C-1.1.9
Nannochiors eucaryatum UTEX 2502
s — Chtorelia labophora
Chiorella vulgans _
|~ Actinastrum hartzschii
Chiorelia sorokiriana
= Micractinium pusifiam
1 Chiorela kesslan .
— Ciosteriopsis acicularis

Picochlorum (5 species, 4 of which basionym = Nannochloris)
Henley et al.2004 Phycologia
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Pelagophyceae

Aureococcus anophagefferens
Aureoumbra lagunensis

Pelagomonas calceolata

Pelagococcus subviridis




Bolidophyceae

Bolidomonas mediterranea

Pszudo-nitzschla pungens
Fragilaria striatula o

Thalassionema nitzschicides
Asterionellopsis glacialis

Fhaponels belgicae

=L aclal . .
Bolidomonas paCifica , . - Skeletoﬁ;?rr'n%gg;st:llmﬂls Bacillariophyta

Thalassiosira rotula
Streptotheca thamesis
Chaetoceros didymus
Eucampla antarctica
Corathron criophilum
Rhizosolenia setigera




Pinguiochrysis pyriformis




Haptophyta

x100 29/07/03

Imantonia rotunda

Chrysochromulina leadbeateri
(+ several species)
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Sequencing 18 S rDNA

Equatorial 3
eratocorys
Pacifi C Alexandrium tamarense

Ceratium tenue
Pyrocystis noctiluca
Gonyaulax spinifera

Heterocapsa friquetra
Scrippsiella nutricula
F‘entagharsodlmum tyrrhenicum
yrodinium impudicum
Gymnodinium catenatum
Lepidodinium viride

OLI11255
Gloeodinium viscum
Prorocentrum arenarium

Peridinium s| H
Pfiesteria piscicida a Dinoflagellates

Cryptoperidonopsis brodyi
Amyloodinium ocellatum
Symbiodinium microadriaticum

oLI11027
Crypthecodinium cohnii

OLI11055
OLI1023 <@ Group ||
OLI11010
100 0LI11DE9 booh
moebophrya sp.
100 OLI11113
OoLI11012 el
OLI11005

Moctiluca scintillans

Amphidinium belauense

OLI11038
OLI11001
OLI11511
OLI11033
OLI11029
— -~ —— OLIA1011
M FEerkinsus marnnus H
— Peransus sp. | Perkinsozoa
100 7 Toxoplasma gondii .
L Sarcocystis muris | Apicomplexans
Babesia equi

Moon et al. 2001, Nature




Photosynthetic groups

Cryptomonas CCMP325 Cryptophytes (nuclear)
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Clone libraries

Dictyochophyceae
Stramenopiles

[ Stramenopiles

OLI11032

OLI11019

Prymnesiophyceae
Haptophyta

Choanoflagellida

Prasinophyceae /

Chlorophyta

50% of sequences
correspond to

OLI11001
unknown alveolates

Alveolata

Moon et al 2001

Oligotrophic: OLIPAC

Pelagophyceae Acantharean

Stramenopiles

(] Ciliophora
Alveolata

[ ] Dinophyceae
Alveolata

Dinophyceae

[1 Amoebophrya
Dinophyceae
Alveolata

Autotrophs: 23%




Prymnesiophyceae

Emmtania huxley
CCMPEZS
isochrysis galbana Latitude
Rediculosphaars japofienis
Blauroohrysis careras
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18S clone libraries




Dictyochophyceae
Stramenopiles

[ Stramenopiles

Rhizopoda

RA000412.151

Thraustochytriidae
Labyrinthulida
Stramenopiles

Prymnesiophyceae
Haptophyta

] Cryptophyceae
Cryptophyta

Romari and Vaulot 2004

Cryptophytes

Choanoflagellida

Coastal: Channel : April 2000

Slopalinida
Stramenopiles

] Ciliophora
Alveolata

1 Dinophyceae
Alveolata

m Amoebophrya
Dinophyceae
Alveolata

Prasinophytes

] Mamiellales
Prasinophyceae
Chlorophyta

Autotrophs: 48 %




Eukaryotic lineages
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Micromonas cells ¥isualized in natural samples
with probe MICROO01
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Mediterranean Sea |

Marie et al. submitted
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Ecotypic diversity

4 clades
C Do

Med Sea surface

Ostreococcus spp.

185 [ ITS-1 5.85 I7S-2 265 B

Deep strai ns
! C
O. tauri
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Photosynthetic picoeucaryotes
Summary

* Few species described

* Important groups from cultures and environmental 18S
— Prasinophyceae
— Prymnesiophyceae
— Cryptophyceae
— Heterokont classes : Dictyochophyceae, Pelagophyceae etc..

* Prasinophyceae / Mamiellales
— Distribution of three genera begin to emerge




Photosynthetic picoeucaryotes
Future directions

Investigate more diverse environments
Isolate representative of uncultivated groups

Complement 18S by other approaches
— Biased primers

— Plastid 16S

— Populations sorted by flow cytometry

Distribution of key groups
— FISH
— QPCR

Investigate ecotypic differentiation
— Micromonas, Ostreococcus
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