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Marine heterotrophic flagellat es

- Unpigmented protists with flagella

Boenigk & Arndt 2002

Large phylogenetic and functional diversity behind a "uniform” morphology




Marine heterotrophic flagellat es

- Unpigmented protists with flagella

- Very abundant in the plankton from t he euphotic zone
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Marine heterotrophic flagellat es

- Unpigmented protists with flagella

- Very abundant in the marine plankton from the euphotic zone

- They play a very important ecological role in marine ecosystems
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Marine heterotrophic flagellat es

- Unpigmented protists with flagella

- Very abundant in the marine plankton from the euphotic zone

- They play a very important ecological role in marine ecosystems

- But "in situ” diversity largely unknown ! !'!
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The heterotrophic flagellates in culture, represent those
dominant in the sea?

Paraphysomonas

Dominates in 98% of the enrichments in
US East Coast and Bermuda

Represent <1% in natural samples

Lim et al. 1999




The molecular approach

Clone libraries with Domain-specific primers and community DNA
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From microorganisms
to sequences
Microorganisms

Biomass concentration
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From microorganisms
to sequences

Microorganisms

l Biomass concentration

Microbia biomass

DNA extraction

Nucleic acids extract

l PCR amplification

PCR product

l Cloning and sequencing

Genetic library
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Phylogenetic analysis




What have we found?
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A very large phylogenetic diversity




Blanes Bay (Medit erranean Coast) as example

Choanoflagellates
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How widespread are novel stramenopiles and novel alveolates?

Blanes Bay

B Novel stramenopiles

B Novel alveolates

B Mainly phototrophs
Mainly heterotrophs

Massana et al. 2004

North Atlantic Mediterranean sea

Equatorial Pacific Antarctica

Diez et al. 2001
Moon van der Staay et al. 2001




And what about the "known" heterotrophic flagellates?

Comman Lixenomic groups Common Laxa

marine

Fuglenozoans
Euglenids Fetalomonas, Peranema
Kinetoplastids Bodo, Caecitellus Blanes libraries
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Protista incertae sedis
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Kathablcpharids Kathablepharis. Leucocrypios
Thaumatomonads Praraspis, Thaumatomonas
Apusomonads Amastigomonas, Apusamonas
Ebriids Ebria
Ancyromonads Anevromonas (MAST): 34 clones

diverse groups of uncertain Merromionas, Dipfreileia,

Novel stramenopiles

systernatic allilialion Metopion, Telonema

Novel alveolates:
Boenigk & Arndt 2002 139 clones




A closer look at Novel Marine Stramenopiles

(MAST)




Marine stramenopiles
MAST
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Phylogenetic diversity
Biogeography

T

Genetic libraries




Groups typical of
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Microdiversity

Cosmopolit anism

Endemism
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Phylogenetic diversity
Biogeography

T

Design of FISH probes

Genetic libraries

1

Cell type and distribution




From microorganisms
to sequences From sequences

to microorganisms

Microorganisms
Protist of 2.5 um
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Phylogenetic diversity
Biogeography

T

Design of FISH probes

Genetic libraries

1

Cell type and distribution

In situ experiments

l

Activity and ecological role




Bacterivory experiments with FLBs

Ingested FLB




Phylogenetic diversity
Biogeography

_ Genetic libraries _ _
Design of FISH probes In situ experiments

1

Cell type and distribution Activity and ecological role

Pirsonia

RA613.2
RA613.1

— RA613.36
Isolation in pure culture Pirsonia sp.

Pirsonia sp.
1 Pirsonia sp.

Pirsonia sp.

Characterization of the organism ]
Kihn et al. 2004. Protist 155: 143




Phylogenetic diversity
Biogeography

T

_ Genetic libraries _ _
Design of FISH probes In situ experiments

1 l

Cell type and distribution Activity and ecological role

Isolation in pure culture Bioguemical paths Environmental genomics

l Physiological properties l

Characterization of the organism

Ecological adaptations Genetic potential
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- Marine protists are important members of the euphotic zone plankton

- Its diversity is large and hides many uncharacterized organisms

« MASTSs account for many unknown sequences in molecular surveys

- Each MAST group corresponds to a different cell type

- MASTSs form a significant fraction of heterotrophic flagellates




