
CCéécilecile LepLepèèrere11, Isabelle DomaizonIsabelle Domaizon22,, Didier DebroasDidier Debroas11

11Laboratoire de Laboratoire de BiologieBiologie des des ProtistesProtistes

UMR CNRS 6023 UMR CNRS 6023 -- AubiAubièèrere
22ÉÉquipe quipe MicrobiologieMicrobiologie AquatiqueAquatique

UMR CARRTEL UMR CARRTEL -- Le Le BourgetBourget dudu LacLac



Small Small eukaryoteseukaryotes??

Formed by:Formed by:

-- picopico--algaealgae which participate inwhich participate in primary productionprimary production

-- colorlesscolorless heterotrophicheterotrophic cells, mostlycells, mostly flagellates, which are flagellates, which are 
considered asconsidered as important grazers of prokaryotic and eukaryotic important grazers of prokaryotic and eukaryotic 
cellscells

Essential componentsEssential components in aquatic in aquatic trophictrophic food webs (Caron food webs (Caron 
et al., 1999)et al., 1999)



Small Small EukaryoteEukaryote CommunityCommunity CompositionComposition
(SECC)(SECC)

Molecular perspectiveMolecular perspective only recently (e.g. only recently (e.g. DiezDiez et al., 2001; et al., 2001; 
MassanaMassana et al., 2002).et al., 2002).

High diversityHigh diversity of marine of marine picoeukaryotespicoeukaryotes and existence of and existence of 
novel lineages (novel lineages (MoreiraMoreira and Lopezand Lopez--Garcia, 2002; Garcia, 2002; BaldaufBaldauf, , 
2003).2003).

Freshwater eukaryote Freshwater eukaryote picoplanktonpicoplankton structure and factors structure and factors 
involved in the regulation of this community have poorly been involved in the regulation of this community have poorly been 
investigated until nowinvestigated until now. 



Aims

InvestigateInvestigate thethe structure structure andand regulationregulation of of smallsmall
eukaryoteeukaryote communitycommunity usingusing experimentalexperimental approachapproach

(Villerest (Villerest -- eutrophiceutrophic reservoirreservoir ) ) 



Mesocosm experiments

Experimental design

Small eukaryote diversity
< 5 µm
T=21 days

- 4 treatments in triplicate (mesocosms of 5.5m3)

- 21 days, sampling every three days

T-RFLP and Cloning-Sequencing on each type of treatment

2 levels of 
resources

2 levels of predation

Low N, P

High N, P

Presence of 
zooplanktivorous

fish
no fish

F-NPNP

F-NP+NP+



SECC characterization by TSECC characterization by T--RFLP                      RFLP                      
(Terminal restriction fragment length polymorphism)(Terminal restriction fragment length polymorphism)
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ComparisonComparison ofof numerousnumerous samplessamples ((OsbornOsborn et et alal., 2000)., 2000)

SemiSemi--quantitativequantitative ((LiuLiu et et alal., 1997)., 1997)



Impact of nutrients and fishs on biological variables 
(2 ways Anova)

Small eukaryotes

0,04 (-)

Zooplanktivorous fish

Large size 
cladocerans Ciliates

Flagellates
(> 5µm)

0,01 (-)
0,003 (-) 0,05 (+)

N and P

Bacteria Chlorophyll a Phytoplankton

0,01 (+) 0,001 (+) 0,001 (+)

Small size 
cladocerans

0,001 (-)



PhylogeneticPhylogenetic composition of composition of smallsmall eukaryoteseukaryotes

Fungi 

Cryptophyta

Ichthyosporea

Centroheliozoa

Chlorophyta 

Choanoflagellida

Apicomplexa

 Dinophyceae

Ciliophora

Cercozoa

Unknown env. 
seq

Bicosoecida
LKM11

Library : 104 clones, 55 OTUs



Small Small eukaryoteeukaryote diversitydiversity (T(T--RFLP)RFLP)
((CorrespondenceCorrespondence analysisanalysis))
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Variations of Variations of phylogeneticphylogenetic compositioncomposition

Fungi , Cryptophyta, Centroheliozoa : all types of treatments

Chlorophyta : high nutrient levels

LKM11 : treatments NP+ 
Cercozoa : absent in treatments F-NP+
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Different structure in freshwater compared with marine ecosystems : 

Centroheliozoa, Cercozoa, Fungi and LKM11

ConclusionsConclusions

New groups (LKM11, Fungi ) to consider within microbial food web?

Top-down and bottom-up effects on small eukaryote structure 

Changes in SECC explained
by direct impacts or by cascading effects

via changes in DOM

changes in bacterial abundance and diversity

via changes in metazooplankton composition




