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	1. PARAMETRES CONCERNES  
	PARAMETERS


	Mode d’échantillonnage
	No parametre 
	nom parametre
	Status : [non] valid 

	Sampling
	parameter number 
	name of the parameter
	Status  : [not]  valid

	Rosette 
	543
	Small Diazotrophs quantification and distribution
	VALID

	Rosette
	544
	Small Diazotrophs species richness-Clone library
	VALID

	Rosette
	
	Microcosm C Ridame: Small Diazotrophs quantification during enrichment (P, Pfe, Saharan Dust) experiments  
	Not VALID


	2. PROJET  ETUDE 
	PROJECT TITLE


Distribution des cyanobactéries unicellulaires diazotrophes en mer Méditerranée. 
Distribution of diazotrophic unicellular cyanobacteria over the Mediterranean Sea.
	3. RESPONSABLE SCIENTIFIQUE 
	PRINCIPAL INVESTIGATOR


	Nom /

name
	adresse / 

address
	téléphone / phone number
	fax /

fax number
	adresse mél /

email address

	Le MOAL
	SME, COM, France
	04 91 04 16 62
	
	morgane.lemoal@univmed.fr

	BIEGALA
	SME, COM, France
	04 91 04 16 05
	04 91 04 16 35
	Isabelle.biegala@univmed.fr


	4. BREVE DESCRIPTION DU PROJET 
	BRIEF DESCRIPTION OF PROJECT


La mer Méditerranée est une des zones océaniques les plus oligotrophes de la planète pour laquelle la fixation biologique d’azote a été proposée comme jouant un rôle important dans les flux de carbone et d’azote. En 1986, Béthoux et Copin-Montégut ont estimé que 99% de l’activité diazotrophe planctonique serait due à des microorganismes inconnus. Or, à l’heure actuelle, seules deux  études côtières portant sue les microorganismes diazotrophes ont été réalisées, l’une à l’extrême Est du bassin oriental (Man-Aharonovich et al. 2007) et l’autre à l’extrême Nord-Ouest du bassin occidental (Le Moal et Biegala 2009). L’échantillonage réalisé lors de la mission BOUM à pour but de caractériser la distribution et la diversité des cyanobactéries unicellulaires diazotrophes en mer ouverte à travers le gradient d’oligotrophie des deux bassins Méditerranéens.

	5. DESCRIPTION DES PARAMETRES
	PARAMETERS DESCRIPTION

	
	


5.1. Ce qui a été mesuré et comment  (méthode analytique et/ou références )/ 

      What did you measure and how did you do it (include references for analytical methods)?
(543): Small Diazotrophs quantification and distribution
Mesure de la concentration (cellule(s)/ml) des cyanobactéries unicellulaires diazotrophes par fractions de taille (0.2-3, 3-10 et >10 µm).
Méthodology : (sea also Biegala & Raimbault 2008, Le Moal & Biegal 2009)
Plankton from sea water samples were collected from three size fractions (0.2-3 µm, 3-10 µm, and > 10 µm). Depending on the degree of oligotrophy, 1.3-8.2 liters were filtered by gravity through 10 µm ISOPORETM (Millipore) 47 mm filters. 800 mL to 3.4 liters of the remaining filtrate were then collected by gravity on 3 µm ISOPORETM 47 mm filters. Finally, 200 mL of the < 3 µm filtrate were collected under 200 mmHg vacuum on 0.2 µm ISOPORETM 47 mm filters. For microcosms experiments, water samples (500 mL) from each microcosm was prefiltered by gravity through 10 µm and subsequently collected under 200 mmHg vacuum on 0.2 µm NucleoporeTM 47 mm filters Cells were then fixed with buffered paraformaldehyde, dehydrated with ethanol and stored at -80°C.
TSA-FISH. Before hybridization, filters were covered with 0.1% (0.2 and 3µm pore size filters) or 0.4% (10 µm pore size filters) warm agarose to avoid cell loss. Hybridizations were done according to Biegala and Raimbault (2008). In brief, each sample from the different size fractions were hybridized with the specific HRP (Horse Radish Peroxidase)-labeled 16S rDNA Nitro821 probe (Thermo, CAA GCC ACA CCT AGT TTC, Mazard et al. 2004) and subsequently stained with FITC (Fluorescein IsoThioCyanate, TSA-Kit Perkin Elmer). All cells were counterstaining with DAPI (Sigma-Aldrich), a specific dye for prokaryotic and eukaryotic DNA.

Microscopy. Different excitation (ex.) and emission (em.) dichroïc filters were used according to the different dyes: (360 ± 20 ex., 410 ± 5 em. for DAPI (blue fluorescence); 480 ± 15 ex., 535 ± 20 or 510 long pass em. for FITC (green fluorescence)
Cells counts and cells size. Entire surfaces of each filter portion (approx. 0.6 cm²) were counted. According to oligotrophic status, surfaces corresponded to 75-320 mL of water for > 10 µm fraction, 40-160 mL for 3-10 µm fraction, and 13 mL for 0.2-3 µm fraction. 
(544): Small Diazotrophs species richness-Clone library
Cells collected for TSA-FISH  at 12.5 m from stations A, B, and C were also used as DNA template for PCR reactions necessary for phylogenetic studies. Filter portions were incubated five times on polysulfone filter support (Millipore, France) in 200 µl of MilliQ sterile water for 5 min at room temperature. Between incubations water was discarded using a vacuum pump (200 mm Hg). 

Diazotroph species richness was investigated by targeting both 16S rDNA and nifH genes. The 16S UCYN specific primer Nitro821 (Eurogentec, France, Table 1) was used in combination with Cya359 (Eurogentec, France, Table 1), according to the original protocol from Mazard et al. (2004), with a slight modification: 0.1 U of Taq polymerase (Promega, France) was used in PCR mixtures instead of 0.650 U. For nifH amplification, nested PCR was used with N3/N4 primers (Eurofins MWG, Germany, Table 1) followed by N1/N2 primers (Eurofins MWG, Germany, Table 1), according to Zehr and Turner (2001). All PCR reactions were carried out in 50 µl volumes. The first PCR used fixed cells on filters as DNA template and the second PCR used 1 µl of DNA product from the first PCR. 

PCR products (10 µl or 25 µl of 50 µl) were resolved by gel electrophoresis (Mupidex, France) on a 1.5% gel agarose (Sigma, France) on 135 V. DNA was stained by ethidium bromide (Euromedex, France, one drop per agarose gel) and amplicons of 460 and 359 bp for 16S rDNA and nifH genes respectively, were visualized by a UV-transilluminator (Geldoc UVITEC, France). Amplicons were excised and purified using Wizard® SV Gel and PCR Clean-up system (Promega, France). They were then cloned into a pGEM-T vector (Promega, France), and transformed within strain DH5α (Invitrogen, France) according to the manufacturer’s instructions. Plasmid DNA from ten to twelve positive colonies was purified (Wizard Plus SV Minipreps DNA Purification system, Promega, France) and sequenced using ABI3730XL capillary systems (ABI, Macrogen, Korea). 
Phylogenetic analyses were performed using the ARB program package (Ludwig et al., 2004). 16S rDNA and nifH databases were download from SILVA (http://www.arb-silva.de/, last access: June 2010) and Marine Microbiology Laboratory from the University of California (Dr. J. P. Zehr laboratory, http://pmc.ucsc.edu/~wwwzehr/research/database/, last access: June 2010) websites, respectively. 16S and nifH phylogenetic trees were constructed by the neighbour-joining method with Jukes-Cantor correction. 16S rDNA sequences longer than 1200 base pair (bp) or all nucleotide positions (approx. 360 bp) between N1 and N2 primers (including those obtained in this study) were used. Analyses were bootstrapped 1000 times to evaluate the robustness of tree branches. 16S rDNA partial sequences from this study (approx. 480 bp) were added to the tree by using the maximum-parsimony option from ARB. 
	6. FICHIERS 
	FILES


6.1. Nom de fichier de données /
  File name
6.2. Explication des têtes de colonne, des unités et des abréviations utilisées dans le fichier de données / 
 Data file structure, units, label columns, …
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	RESULTS
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