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PICODIV

Contract EVK3-CT-1999-00021
Minutes of start-up meeting – 25-29 June 2000, Roscoff
Introduction

The first meeting of the PICODV program was split into two parts:  

· During the first three days an open workshop was devoted to “Microbial Diversity in Aquatic Systems: Environmental Gene Cloning and Analysis”.  

· The last two days were restricted PICODIV participants and were devoted to planning the first year of the PICODIV project.

Workshop on “Microbial Diversity in Aquatic Systems: Environmental Gene Cloning and Analysis” (25-27 June 2000)

More than 55 participants from 15 different countries participated in this workshop.  All the details from the workshop (participants name and email, book of abstract, schedule, pictures, links to relevant web site) can be obtained at the following address: www.sb-roscoff.fr/PICODIV/ Workshop_2000/ PICODIV_workshop_Roscoff_june2000.html. 

PICODIV start-up meeting (28-29 June 2000)

The start-up meeting was split into two parts.  During the first day and a half, participants presented scientific talks on their work related to the PICODIV project.  Emphasis was on existing data and available knowledge in the following areas:

· Picoplankton taxonomy

· Classical methods (electron microscopy, flow cytometry, HPLC analysis of pigments)

· Molecular methods (gene cloning, DGGE, probes)

· Environmental data on coastal sites and cruises monitored during the PICODIV project

The full program of the talks as well as presentation summaries (PowerPoint or Word format) can be found in the restricted part of the PICODIV web site: XXXX.

The last afternoon of the startup meeting was devoted to the actual planning of the first year of the PICODIV program.  A lot of the information concerning individual components of the program implementation are available on the web site and are updated very frequently.  This concerns in particular sampling and analysis protocols and databases.  The major conclusion of the startup meeting are listed below.

Workpackage 1. Cultures

Obtaining cultures of novel picoplanktonic species is a key objective of the initial phase of the PICODIV program.  It is in particular critical to sample a wide variety of environments and seasons, as well as to diversify the culture conditions.

Sites to be sampled for cultures

Coastal sites

· Roscoff (2000: April, June, July, Sept, Dec - 2001: March)

· Helgoland  (2000: April, June, Sept, Nov)

· Blanes Bay   (2000: Oct - 2001: Feb, May, July)

Cruises of opportunity

· PROSOPE (Med Sea) – Sept 99

· Red Sea – Sept 2000

· Catalan Sea – June 2001

· Norwegian Sea (not sure yet: depending on cruise opportunity)

· Skagrak (in case it is not possible to sample from Norwegian Sea)

· Antarctic (depending on cruise opportunity)

Conditions to be varied for starter cultures

All cultures will be started by individual partners from water filtered once or twice through 3 um or 0.6 um filter (protocol available on PICODIV Web site).  The following elements will be varied (of course not all combinations will be tested at the same time).

Startup culture
Medium
Temperature
Light
Dilutions

Undiluted sample
K/10
4 °C
150  uEin m-2 s-1
1

Diluted sample (100 and 500 times)
K/100
15° C
10  uEin m-2 s-1
1/10

Plastic versus glass tubes
K/10+urea
20° C
White
1/100

Direct plating
K/10 + Si

Blue
1/1000

Dialysis bags 
F/20

Green


Continuous cultures
Pro2/10





Pro2/10+N03




Purification methods

Once cultures have started to grow up, they will be followed weekly by flow cytometry and optical microscopy and will be purified by one the following approach to obtain unialgal cultures.  This part is of the responsibility of the individual partners.

· Serial dilution

· Flow cytometry sorting

· Filtration

· Plating

· Filter replica

· Streaking

· Pour-plating

Screening and characterization

The nature of unialgal cultures will be assessed by each partner by the following set of methods. 

· Flow cytometry

· HPLC or spectrofluorometry pigment analysis

· Electron microscopy whole mount

· PCR-RFLP of SSU rDNA using Hae III restriction enzyme

· Sequencing of SSU rDNA

Once characterized, unialgal cultures will be deposited to the Roscoff Culture Collection and entered in the master culture database.

Description

Cultures that appear to novel taxa will be fully characterized with the following set of techniques.

· Detailed pigment signature by HPLC (Barcelona)

· Electron microscopy sectioning (Oslo)

· Phylogeny analysis of SSU rDNA

Workpackage 2. Environmental clone libraries

Construction of SSU rDNA clone libraries representative of the in situ picophytoplankton diversity, and subsequent sequencing of novel gene sequences, is critical to understanding and describing the total diversity present in contrasting marine aquatic environments. This is particularly so for identification of novel picophytoplankton groups for which cultured counterparts do not exist. The sequence data produced here will provide the basis for the design of new phylogenetic probes to be used in dot blot distribution analyses (Wkpage 3).

Sites to be sampled for clone library construction

Coastal sites

· Roscoff (2000: April, June, July, Sept, Dec - 2001: March)

· Helgoland  (2000: April, June, Sept, Nov)

· Blanes Bay   (2000: Oct - 2001: Feb, May, July)

Cruises of opportunity

· PROSOPE (Med Sea) – Sept 99

· Red Sea – Sept 2000

· Catalan Sea – June 2001

· Norwegian Sea or Skagrak depending on cruise opportunity

· Antarctic (depending on cruise opportunity)

DNA extraction and PCR protocols 

· DNA extraction protocols already optimized within each group will be used for isolation of environmental DNA (see http://www.sb-roscoff.fr/Phyto/PICODIV_restricted/Protocols/PICODIV_protocols.html). For dot blot analyses of monthly samples from all sites in 2001 ICM will perform a calibration of methods followed by DGGE analyses to assess the most suitable protocol for these studies.

· No standard PCR protocol to be used for amplification of SSU rDNA sequences from environmental DNA, though it is likely Invitrogen TA or TOPO XL cloning vectors will be used for library construction.

PCR primers for construction of clone libraries

· oxygenic phototroph-biased primers 106f and 1313r will be used for 16S library construction and a cyanobacterial-specific oligonucleotide 1038 used for screening these libraries. 

· Primers 1f and 1528r to be used for 18S library construction and 528f used as the sequencing primer.

Screening of clone libraries

· 100 clones from each library will be screened by RFLP analysis using the restriction enzyme HaeIII

· Single clones for each RFLP pattern will then be sequenced

· AWI to send 3 clones (1 known, 2 unknown) for full length sequencing to a company for quality control analysis. If satisfactory AWI will then negotiate with the company to subcontract the sequencing for both short read sequences (500 bp) and full length sequencing. 

· ICM will also screen SSU rDNA PCR amplicons from cruises of opportunity by DGGE to quickly assess the diversity of a particular site prior to library construction.

Workpackage 3. Probe design

We will continue the development and specificity of existing probes and will wait until the clone libraries are finished to target new probes for new taxa highlighted by the clone libraries.

· General suggestion: try to homogenize the probes so that all have Tm values, i.e. to 46(C, 50% G/C, 18 bp

Present status of class level probes

· Chlorophyll  a+b algae vs. Chlorophyll a+c:  Neither CHLO nor NCHLO are specific of their initial targets (e.g. NCHLO picks up some green prasinophytes).  Perhaps two probes can be used subtractively, this must be investigated

· Chlorophytes: two probes work, Chlo02 is better than Chlo01?, but we will recheck specificity

· Cryptophytes: no available probe for this class but the pigments should give the class level signal, probes are being developed for individual clades in the class, all clades covered 

· Glaucophytes: no probes are needed as these are all fresh water algae

· Heterokonts: class probe ready to test

· Pelagophytes: 2 probes available, do we need more? What about the 2nd clade?

· Dinophytes: 2 probes available, recognize Apicomplexa, too. Good coverage of toxic species

· Red algae:  nothing yet, may not be necessary because there are not yet any rhodophyte picoplankton (objections from Klaus)

· Prasinophytes:  no class level probe because group is polyphyletic probes at order level

· Prymnesiophytes: prym01 and prym02 are available, may be necessary to use them together for complete coverage

Present status of  genus/species level picoplankton probes

· Phaeocystis genus level : a new probe recognizing all new species in genus is ready for testing

· Micromonas pusilla:  under testing
· Emiliania huxleyi: works with blots but not in-situ
Who will make and test new probes?

· AWI: will finish what is already under way (e.g., pennate diatoms, cryptomonad clades, heterokont class level, Bolidomonas clade level, Micromonas, Phaeocystis)  Klaus will cover red algae

· SBR: will focus on Prasinophytes; Pelagophytes; Apicomplexa

· ICM/Spain: will look for the Stramenopiles

Workpackage 4. Probe measurement

All probes will be tested in a dot blot format for broad checking of specificity and then checked with in-situ and flow cytometric detection for penetration and brightness.  Quantification must be checked using either chemiluminescence or auto-radiography.  We can also try the TSA amplification for the small picoplankton. Other new fluorochromes are coming onto the market and these will be tried and tested as they become available.  The AWI has contacted a microchip company in the US who is interested to help us with the design of DNA microchips.  DNA and RNA blotted onto membranes will work effectively for analyzing multiple samples, until the microchips are ready.  SBR will begin in the fall 2000, work on quantitative PCR.

Workpackage 5.  Picoplankton monitoring

The aim of this workpackage is to validate at the three coastal sites the probe methodologies and to determine the extent of spatial and temporal variability of photosynthetic picoplankton biodiversity

Schedule

Monthly sampling was planned to start on month 13. However, it was decided start as soon as possible to have a longer time series and to increase chances of having results and publications ready before the end of the project. Sampling started at Roscoff in April 2000, and will start shortly in Helgoland (January 2001) and Blanes (October 2000).

Parameters to be determined

· Temperature and salinity 

· Inorganic macronutrients

· Chlorophyll a (absorbance or fluorescence)

· Abundance of picoplankton (flow cytometry)

· Samples collected for phytoplankton counts (fixed with Lugol's)

· Samples for Nucleic acids extraction (see figure)

· Samples for Fluorescent in situ hybridization (FISH – see figure)

· Samples for HPLC determination of pigments

· Samples for TEM

· Samples for epifluorescence counts of bacteria and nanoflagellates (when possible)

Partner 1 will provide template for data archiving in the appropriate Database

Flowchart of sample processing

[image: image1.emf]1. Prepare TEM grids locally    Send Grid 

2. Filter and freeze in liquid N2 locally  Send Frozen filter 

3. Filter

         Send Filter

4. Extract Nucleic acids locally    Send DNA

SBR

FISH Eukaryotes

PCR Eukaryotes


Databases

Conditions of use: All data remain the propriety of the group/individual that generate them. Therefore they cannot be used without his/her consent. All partners of the project have agreed that anyone who uses someone else data should propose co-authorship to that person in resulting papers.

Distribution: All data from these databases are strictly for use within the PICODIV genome project and it is therefore forbidden to distribute them to third-parties.

Localisation: All databases are physically located on the Roscoff site.

Format: All major primary data bases are developed under Microsoft Access 97. This software has the advantage of being widely available as well as to be programmable fairly simply using Visual Basic. Sequence database are managed with the ARB software.

Update procedure: As soon as they become available, new data (sequences, probes etc...) are sent to Roscoff by email using special templates available through the Web (see below). These data are included in the corresponding master database, accessible also through the Web.

Table of databases

Data type

Data Set
Format

rRNA sequences
SSU RNA aligned (Master)
PICODIV 1.0
ARB 12.5 Mb



PICODIV 1.0 update
ARB 1.4 Mb


Inventory

MS Access 10Mb

rRNA probes


Web

Species taxonomy


MS Access

Cultures
contains only prescreened cultures

MS Access

Coastal sites samples
Roscoff
English Channel
MS Access


Helgoland
North Sea



Blanes Bay
Med Sea


Next meeting

The next meeting of the PICODIV program is planned in April 2001 in Barcelona.  It will be coupled with an open workshop on the use of photosynthetic pigments for taxonomic purposes organized by M. Latasa.

Summary of tasks to be performed during year 1 (April 2000-March 2001)

Del. 
#
Deliverable title
Del. 
date
SBR
UW
AWI
ICM
UO

1
Picophytoplankton strains from coastal and oceanic regions
24
Isolate and characterize strains from:

· Roscoff (4 or more times)

· Med Sea (PROSOPE cruise, sept 99)

· Red Sea (sept 2000)

Unique strains deposited to SBR culture collection

Maitain culture database
All cyanobacteria strains isolated by other partners will be sent to UW for characterization
Isolate and characterize strains from:

· Helgoland (4 times)

· Antarctic (subject to cruise availability)

· Celtic Sea
Isolate and characterize strains from:

· Blanes Bay (4 times)

· Catalan Sea (June 2001)
Test possibility to start enrichment cultures as continuous cultures.

Isolate and characterize strains from:

· Skagkrak

· Norwegian Sea (subject to cruise availability)

2
SSU rDNA sequence from picophytoplankton strains
24
Sequence unique strains isolated by SBR and UO if necessary

Maintain centralized ARB database
Sequence unique cyanobacteria strains isolated by all partners
Sequence unique strains isolated by AWI and UO if necessary.
Sequence unique strains isolated by ICM


3
Characterization and description of picophytoplankton strains
36
Focus on:

· Prasinophyceae

· Bolidophyceae

· Pelagophyceae

· Apicomplexan/Dinoflagellates
Focus on: 

· Cyanobacteria
Focus on: 

· Prymnesiophyceae
Focus on: 

· Stramenopiles

HPLC analysis of strains suspected to belong to new taxon
Focus on: 

· Prymnesiophyceae

· Prasinophyceae

TEM analysis of strains suspected to belong to new taxon

Improve and complement taxonomy database

4
Gene Clones libraries from coastal and oceanic regions 
18
Eukaryotes

· Roscoff (4)

· Med Sea (1-4 PROSOPE cruise, sept 99)

· Red Sea (1-2, sept 2000)
Cyanobacteria: 

· Roscoff (4)

· Helgoland (4)

· Med Sea (1-4)

· Prosope Cruise (Sep 99)

· Red Sea (Sep 2000)
Eukaryotes

· Helgoland (5)

· North Sea, Orkney (1)

· Antarctic (1-2 subject to cruise availability)

· Celtic Sea
Eukaryotes

· Blanes Bay (4) 

· Catalan Sea (June 2001)


5
SSU rDNA sequences from coastal and oceanic regions
24
Idem as 4 

Maintain centralized ARB database
Idem as 4
Idem as 4
Idem as 4


6
Hierarchical probes against all major picophytoplankton taxa
30
· Prasinophyceae

· Pelagophyceae

· Uncultivated Prymnesio

· Uncultivated Apicompl.
· Cyanobacteria
· Prymnesiophyceae

· Cryptomonads

· Bolidomonads 

· Uncultivated Stramenopiles


7
FISH methodology for prokaryotic picophytoplankton
24
Develop TSA-FISH for eukaryotes
Develop TSA-FISH for prokaryotes




8
Probe array methodology for picophytoplankton
30


Decide on best method for quantification of probe hybridization, explore other fluorochromes 



9
Quantitative PCR methodology for picophytoplankton
30
Develop PCR methods with specific probes






Sampling at coastal sites

Roscoff: sampling has began in March 2000.

Helgoland: sampling will begin in January 2001
Blanes: sampling will begin in October 2000


10
Estimation of  picophytoplankton biodiversity with classical methods
36



HPLC measurement for the Roscoff site
Test whole mount TEM for coastal sites

11
Molecular estimation of  picophytoplankton biodiversity
36
Initial tests to be done with TSA-FISH





12
Validation of probe methodology for biodiversity
36






Participants to the start-up meeting

Institution
Name
First Name

AWI, Bremerhaven
Medlin
Linda

AWI, Bremerhaven
Mehl
Helga

AWI, Bremerhaven
Valentin
Klaus

AWI, Helgoland
Scharek
Renate

ICM Barcelona
Díez
Beatriz

ICM Barcelona
Guillou
Laure

ICM Barcelona
Latasa
Mikel

ICM Barcelona
Massana
Ramon

ICM Barcelona
Pedrós-Alió
Carlos

Station Biologique Roscoff
Biegala
Isabelle

Station Biologique Roscoff
Blanchot
Jean

Station Biologique Roscoff
Le Gall
Florence

Station Biologique Roscoff
Marie
Dominique

Station Biologique Roscoff
Not
Fabrice

Station Biologique Roscoff
Partensky
Frederic

Station Biologique Roscoff
Romari
Khadidja

Station Biologique Roscoff
Simon
Nathalie

Station Biologique Roscoff
Vaulot
Daniel

University of Oslo
Edvardsen
Bente

University of Oslo
Eikrem
Wenche

University of Oslo
Throndsen
Jahn

University of Warwick
Howarth
Richard

University of Warwick
Scanlan
Dave
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