Wpk 1: Current status of the Roscoff Culture Collection (Florence)

Florence is back with us since Nov 1, 2002 on a permanent CNRS position.  The Roscoff culture collection contains about 600 strains. A paper presenting the RCC collection has been submitted to Nova Hedwigia as part of a special issue devoted to algal culture collections.

Most of cultures from the different PICODIV partners are fully adapted and now, added to the RCC. However we met two problems:

· Most of Blanès cultures have been contaminated by a green Cyanobacterium around september 2002. These strains must be sent again by Ramon. 

· From Helgoland, we lost also, two strains (He010117-I1-C1 and He010322-D2-A6)

Some samples have dispatched to different collaborators:

· 3 frozen cultures (Bolidomonas) have been sent to Nick in late January (Phylogeny analysis of plastid 16S gene).

· 17 frozen cultures (PicoEuk strains) will be sent to Oded Beja in Israël in early February (Phylogeny analysis of plastid psbA gene)

Florence is now learning cloning and sequencing and will be in charge of identifying of novel picoeukaryote cultures in the RCC.

Schedule for next months :

· Purify cultures which contain heterotrophes

· TEM on heterotrophic flagellates from Blanès

· Sequence new Picoeuk strains

Wpk 1: Phylogenetic and physiological study of Ostreococcus tauri (Francisco)

Ostreococcus tauri is an ubiquitous component in the picoeukaryotic phytoplankton, which has been isolated from the Atlantic Ocean, Mediterranean and Red Sea, from surface waters until up to 120 m depth (23 strains available at the RCC). The wide vertical distribution of Ostreococcus offers the opportunity to undertake further research on its photoacclimation response and the phylogenetic relationships among different strains.

Pigment composition and variability in ITS regions among Ostreococcus strains, can be used to characterize different clades of Ostreococcus adapted to particular niches/environmental conditions in the water column.

At this time there are phylogenetic results available in 4 strains. Highly conserved sequences at the 5.8S gene contrasted with the higher variability observed in the ITS1 region between some Ostreococcus strains isolated from the English Channel (RCC 420, 453) and the Mediterranean Sea (OTTH595) in comparison with RCC 356 (English Channel). Further physiological results will confirm if these genetic differences are correlated with, e.g. different growth and pigment response in variable light conditions.
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The available results from OTTH595 strain show that light intensities over 85 E s-1 m-2 are enough to trigger the deepoxidation of violaxanthin into zeaxanthin, which is particularly in high proportion at 700 E s-1 m-2 (Figure 1). The lutein values are also correlated with light intensity, suggesting a photoprotective role of this carotenoid.

 During the period January-March 2003 will be continued the sequencing of the ITS regions in other 19 Ostreococcus strains and the physiological studies on 7 selected strains isolated from diverse geographical locations and depths.

Wpk 2: Clone library analysis (Khadidja)

A paper analyzing the 8 clone libraries from the Roscoff site has been drafted by Khadidja for submission L&O and is finalized by Daniel. 

Wpk 3: Alveolates probes design (Agnès)

Since the last PICODIV report, we have sequenced 10 new full 18S sequences of group II (total number of group II full sequences = 20) and 10 full sequences of group I (7 in Roscoff, 2 in Bremerhaven and 1 in Barcelona). The phylogenetic Alveolates tree obtained is showed figure 1. The group I is divided in 3 main independent clusters whereas the group II is more complex. The phylogenetic group II tree obtained with all the full and partial sequences available is divided into 5 clusters (data not shown). 

Using all the full and partial sequences now available for these 2 novel Alveolates lineages we have designed probes (using the Probe Design function in the ARB phylogeny package). We have found a probe specific of group II  ALV01 (5’ AGA GUG UUC ACG GCA GGC 3’). This probe has been tested on Roscoff environmental samples with FISH-TSA method (figure 2). The optimal conditions of probe hybridization are now being determined in order to analyse other probes, specific of group II and group I clusters or sub-clusters.  A DEA (Master) student, Antoine Carlier has arrived in February to help with this work.
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Figure 2: Epifluorescence micrographs of novel group II alveolates (natural environment). left) DAPI-staining cells. right) corresponding microscopic field showing ALV01 cells after FISH-TSA 

Table 1: List of Alveolates for which full sequence has been determined

Strain/Lib
Clone
Class
Order
Done
By
Remark

HE0003xx
108
Alveolates
Group I
Done
Klaus


HE010218
87
Alveolates
Group I
Done
Klaus


BL010320
28
Alveolates
Group I
Done
Ramon


OLIPAC 11.75
17(5)
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
21(5)
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
24
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
29(5)
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
31
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
31(5)
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
38(5)
Alveolates
Group I
Done
Agnès


OLIPAC 11.75
43
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
45
Alveolates
Group I
Done
Agnès
OLI11019

OLIPAC 11.75
57
Alveolates
Group I
Done
Agnès
Group II

OLIPAC 11.75
61
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
69
Alveolates
Group I
Done
Agnès


OLIPAC 11.75
70
Alveolates
Group II
Done
Agnès


OLIPAC 11.75
86
Alveolates
Group I
Done
Agnès


RA000412
25
Alveolates
Group I
Done
Agnès
Dinoflagellate

RA000412
159
Alveolates
Group II
Done
Agnès


RA000609
21
Alveolates
Group II
Done
Agnès


RA000907
61
Alveolates
Group II
Done
Agnès


RA001219
16
Alveolates
Group II
Done
Agnès


RA001219
40
Alveolates
Group I
Done
Agnès


RA001219
57
Alveolates
Group II
Done
Agnès


RA010412
5
Alveolates
Group II
Done
Agnès


RA010412
29
Alveolates
Group II
Done
Agnès


RA010412
70
Alveolates
Group II
Done
Agnès


RA010613
15
Alveolates
Group II
Done
Agnès


RA010613
20
Alveolates
Group II
Done
Agnès


RA010613
126
Alveolates
Group II
Done
Agnès


Wpk 4: coupling of FISH-TSA with flow cytometry (Isabelle)

The paper concerning the quantification of picoeukaryotes in the natural environment using TSA-FISH and flow cytometry has been submitted to Applied Environment Microbiology,  These results have also been presented at the 8th International symposium on aquatic microbial ecology in Taormina (Sicily).

Perspectives for the coming two months:

Two scientific question have risen from this paper:

1) What are the Pelagophyceae that seems to largely dominate the non-Chlorophyta community in summer in the Baie of Morlaix?

2) Is it possible to use the fluorescence intensity of TSA of the hybridised probes to estimate growth rate of the picoeukaryotes in the natural environment?

1) It is very surprising to find so many Pelagophyceae in the natural environment in the Baie of Morlaix both at ASTAN and Dourduff stations, since no sequences belonging to this class have been recovered from the 18S clone library (Romari and Vaulot in prep).  In addition, no Pelagophyceae have been isolated in cultures. However with Khadidja, we checked that cultures of Pelagomonas can be amplified by the general primers used for clone libraries. 

To determine the kind of Pelagophyceae present in these samples, I have planed to sort with the flow cytometer hybridised communities of Pelagophyceae, PCR amplify them, clone them and sequence them. The possibility of PCR amplify hybridised populations, clone them and determine RFLP patterns has been previously successfully tested on cultures with Khadidja.

2) In O. tauri and Chlamydomonas concordia cultures the fluorescence of hybridised cells is much stronger on exponential cells than on stationary cells. This has been already observed for mono-labelled probes, but never for TSA-FISH (Scönhuber et al. 1997).

Experiment should repeated more carefully on different species, especially on the more relevant ones from the Baie of Morlaix (i.e. M. pusilla and Pelagomonas) and then applied to the full stations of the transect (17 stations), from which the samples have been partially treated already.
Wpk 4: Quantitative PCR (Zhu)

A new post doc from China (Fei Zhu) with experience in molecular microbiology has arrived in December in Roscoff to restart work on quantitative PCR that had been halted following the departure of Bastien Simonnet.  He will focus on Prasinophyceae probes and on calibrating the technique with plasmid DNA.

Wpk 5: DNA environmental sample extraction from Roscoff site (Agnès)

DNA extractions of 40 environmental samples (Astan station) from RA010305 to RA021014 have been realised with the CTAB method for these DNA extractions. The extracted DNA has been divided into four and forwarded to the different partners for the following analyses: 1) Quantitative PCR (Roscoff), 2) Dot blot (Warwick), 3) DGGC (Barcelona) and 4) SSCP, DNA chips (Bremerhaven).

Wpk 5: Analysis of time series by FISH (Fabrice)

Work in progress

The sampling has been finished at the end of October 2003. I began the FISH analyses on the time series from Roscoff and Blanes. At present, samples from Helgoland cannot be analyzed because probably a problem with fixative during the sampling procedure.

The design and the HRP labeling of the probes targeting the three Micromonas clades from clone libraries is done. Optimization of formamide concentration and specificity tests on culture has just begun.
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Figure 1. Chromatograms (Abs 440 nm) from Ostreococcus tauri (OTTH0595): A) 15 E s-1 m-2, B) 700E s-1 m-2.











