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Since a few decade, classical morphological identification of phytoplankton species is questioned because of the unexpected genetic diversity (1). To date, molecular biology helps to complete morphological information
or to find subtle differences that define species more accuretly. Moreover, comparative analysis of portions of the ribosomal gene has underlined genetic populations that were correlated with specific biogeographical
areas, for example, tropical, subtropical and intermediate for the 3 genetic types of the planktonic foraminifer Orbulina universa (2) or correlated with specific ecological niches like for the 4 genetic types of the
unicellular green algae Ostreococcus tauri that occupy different niches mainly depending on light and nutrient conditions (3). In this context, my present work compares ITS rDNA sequences of 30 species of the genus
Ceratium, a dinoflagellate easily identifiable and isolable thanks to its size, very diverse and largely distributed, present all the year and found in an abondant scientific literature since the end of the XIX th century. Its
study, completed by studies of other functional groups, could allow to better understand the mechanisms influencing diversity as well as the functioning of aquatic ecosystems.

(1) Moon van der Staay S. Y., R. De Wachter & D. Vaulot. 2001. Oceanic 18S rDNA sequences from picoplankton revealed unsuspected eukaryotic diversity. Nature, 409: 607-610 (2) De Vargas C., R. Norris, L. Zaninetti, S. W. Gibb and J. Pawlowski. 1999. Molec
ular evidence of cryptic speciation in planktonic foraminifers and their relation to oceanic provinces. Proc. Natl. Acad. Sci., 96: 2864-2868 (3) Rodríguez F., Derelle E., Guillou L., Gall F.L., Vaulot D. & Moreau H. 2005. Ecotype diversity in the marine
picoeukaryote Ostreococcus (Chlorophyta, Prasinophyceae). Environ. Microbiol 7: 853-859

REFERENCES

Sampling in
the Bay of

Villefranche

Isolation of
single cell

Picture

Freezing
at – 20

°C

Amplification of ITS
rDNA (ITS1-5.8S-

ITS2)

Sequencin
g

CGCCTTGCAGCACAT CCCCCTTT

Phylogenetic tree by Bayesian
and Neighbour-Joining methods

Comparison with morphology

RESULTS

MATERIAL AND METHODS

ventral area

RIGHT LEFT

antapical horns

apical horn
4 subgenera

more than 80 species

more than 120 sub-species

The genus Ceratium :

* Subgenera are not monophyletic

* Species are monophyletic except for 2 species,                 
C. arietinum sp. and C. symmetricum sp. 
(unresolved groups, posterior probabilities < 0.60)

Amphiceratium

Orthoceratium

Legend :

Ceratium

Archaeceratium

PROSPECTS

* Infraspecific level :
- ITS markers not informative for highly variable morphospecies 

(C. horridum, C. platycorne, C. tripos, C.furca, C. candelabrum…)

- High genetic variability for species morphologically stable 
(C. extensum)

- Little variability between 2 clearly distinct morphospecies (C.
concilians and C. gibberum var. dispar)

- ITS signatures within 2 species (C. symmetricum sp. and 
C. massiliense sp.)

C. symmetricum var. coarctatum        5’ - A - - - T - - - C - - - T - 3’
C. symmetricum var. coarctatum      5’ - A - - - T - - - C - - - T - 3’                              C.
symmetricum var. coarctatum      5’ - A - - - T - - - C - - - T - 3’
C. symmetricum var. symmetricum   5’ - G - - - A - - - Y - - - C - 3’
C. symmetricum var. symmetricum  5’ - G - - - A - - - T - - - C - 3’
C. symmetricum var. symmetricum  5’ - G - - - A - - - Y- - - C - 3’
C. symmetricum var. orthoceras       5’ - A - - - T - - - C - - - T - 3’
C. symmetricum var. orthoceras     5’ - G - - - A - - - Y - - - C - 3’
C. symmetricum var. orthoceras     5’ - G - - - A - - - Y - - - C - 3’
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Ecomorphs ?
* Use of other molecular markers to underline infraspecific 

genetic
variability

* Phylogeny of the genus Ceratium with the LSU rDNA

* Isolation of species from other biogeographical areas


