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SECTION 1: Management and resource usage summary, related to the reporting period

This management report describes briefly the major actions undertaken during the first six months of the project.  A very large amount of information and data (>100 Mo) is available from the PICODIV web site (www.sb-roscoff.fr/Phyto/PICODIV).  

1.1. Objectives of the reporting period

The major objective of the reporting period (Months 1-6) has been to get the PICODIV project started on good grounds.  Emphasis has been on planning, implementation of communication tools (web site and data base) and uniformization of sampling and measurement protocols.

Key actions during that period have been:

· Organization of a 3 day open scientific workshop followed by a 2 day startup meeting in late June 2000 in Roscoff (see 1.5.3)

· Establishment of a web site (see 1.5.1):  www.sb-roscoff.fr/Phyto/PICODIV UserName=PICODIV Password=Bolidol.

· Establishment of centralized databases (see 1.5.2)

· Wpk 1, 2 and 5.  Starting sampling coastal sites and cruise of opportunities for cultures and clone libraries.

· Wpk 1. Starting screening cultures by flow cytometry, HPLC, and molecular methods (RFLP).  Improving fixation and EM methods.

· Wpk 2. Establishment, screening and analysis of clone libraries.

· Wpk 3. Starting the design and testing of probes for groups for which we have already sequences (e.g. Prasinophytes or Cyanobacteria).

· Wpk 4. Improving fluorescent in situ probing methods for picoplankton.

1.2. Scientific/Technical progress made in different work packages according to the planned time schedule:

1.2.1. 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.  In a first step the Roscoff Culture Collection has been screened for strains that were not determined yet.  In a second step, the following sites and cruises have been or will be sampled (italics correspond to sampling not performed yet) within the project.

Coastal sites

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

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

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

Cruises of opportunity

· PROSOPE (Med Sea) – Sept 1999

· Red Sea – Sept 2000

· Catalan Sea – June 2001
· Norwegian Sea (not sure yet: depending on cruise opportunity)

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

· Antarctic (depending on cruise opportunity)

All cultures are started by individual partners. Once cultures have started to grow up, they are followed weekly by flow cytometry and optical microscopy.  Cultures that contain potentially interesting microorganisms are purified by one of several approaches (serial dilution, flow cytometry sorting, filtration, plating) to obtain unialgal cultures. The nature of unialgal cultures is then 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 a variable region of SSU rDNA (500 bp)

Once characterized, unialgal cultures will be deposited to the Roscoff Culture Collection and entered in the master culture database. Cultures that appear to be 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 a SSU rDNA.

Table 1: Cultures available on Sept 30, 2000

Cruise or Site
Pre-cultures established
Unialgal cultures

English Channel: Roscoff
27


North Sea: Helgoland
192


Mediterranean Sea: Blanes
10


Mediterranean Sea PROSOPE 
160
31

Red Sea
24


Other unknown cultures to be characterized from Roscoff collection (RCC)

34

1.2.2. 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 for 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 (Wkp 3).

The sites sampled for clones libraries are identical to those for cultures (see Wkp 1).  We will also use clone libraries that are available from the different partners for obtaining novel sequences.  These libraries include samples from the following cruises:

· OLIPAC. Equatorial Pacific, Oct 1994.  

· MATER. Mediterranean Sea, Nov 1997

· DOVETAIL. Antarctica, Jan 1998.

· ACSOE-NAE. North Atlantic, June 1998

· Orkney Islands, Spring 2000

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).  We have decided to use the following PCR primers for construction of clone libraries: 

· oxygenic phototroph-biased primers 359f and 1313r will be used for prokaryotic 16S library construction and a cyanobacterial-specific oligonucleotide 1038 used for screening these libraries. 

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

About 100 clones from each library are screened by RFLP analysis using the restriction enzyme HaeIII.  Single clones for each RFLP pattern are then sequenced in the target region (528f).  A subset of these clones will be fully sequenced.

Table 2: Clone libraries and unpublished sequences of rRNA available for PICODIV on Sept 30, 2000

Cruise or Site
Samples
obtained
Library
established
Partial
sequences
Full 
sequences

English Channel: Roscoff
X




North Sea: Helgoland
X
X
200


Mediterranean Sea: Blanes
X




Pacific Ocean OLIPAC 
X
X
100
50

Mediterranean Sea PROSOPE 
X




Red Sea
X




Orkney Islands
X
X



Mediterranean Sea, Alborán. MATER
X
X
31
3

Antarctica. DOVETAIL
X
X
59


North Atlantic Ocean. ACSOE-NAE
X
X
17


1.2.3. 
Workpackage 3. Probe design

We are continuing the development and specificity assessment of existing probes.  In particular a large set of new probes are developed for Synechococcus at Warwick.  As new sequences are obtained from the clone libraries, we will define probes for new taxa. All new probes will be designed to approach standard specifications, allowing more easy use in applications such as FISH or DNA arrays: Tm 46(C, 50% G/C, 18 bp.

Table 3: Probes available or under development (+) for picoplankton on Sept 30, 2000


Probe name
Target level
Target class
Target group
Under development
in PICODIV

CHLO01
Supra

Most Chlorophyta/Some Non-Chlorophyta


CHLO02
Supra

Chlorophyta


EUK1209
Supra

Eukaryotes


NCHLO01
Supra

Most Non-Chlorophyta/Some Chlorophyta


Hetero 01
Supra

Heterokonta
+

BOLI01
Class
Bolidophyceae
Bolidophyceae


BOLI02
Class
Bolidophyceae
Bolidophyceae


BOLI03
Clade
Bolidophyceae
Bolidophyceae Clade I & III (Pacific strains)
+

PELA01
Class
Pelagophyceae
Pelagophyceae


PELA02
Clade
Pelagophyceae
Pelagophyceae Clade


DINO E-12
Class
Dinophyceae
Dinophyceae (including Apicomplexa)
+

PRYM01
Class
Prymnesiophyceae
Prymnesiophyceae


PRYM02
Class
Prymnesiophyceae
Prymnesiophyceae


PRYM 03
Clade
Prymnesiophyceae
Prymnesiales
+

PRYM 04
Clade
Prymnesiophyceae
Pavlovales
+

PRYM 05
Clade
Prymnesiophyceae
New order
+

PRAS01
Clade
Prasinophyceae
Prasinophyceae clade I (Pseudoscourfielda marina, Pycnococcus provasolii, CCMP 1198)
+

PRAS02
Clade
Prasinophyceae
Prasinophyceae clade II (Mamiella sp, Mantoniella, Micromonas, Ostreococcus)
+

PRAS03
Clade
Prasinophyceae
Prasinophyceae clade III (Prasinococcus sp, CCMP 1193, CCMP 1413, CCMP 1220, CCMP 1407)
+

MPUSI B
Species
Prasinophyceae
Micromonas pusilla
+

MPUSI D
Species
Prasinophyceae
Micromonas pusilla
+

PRO 645 HLI
Genus
Cyanobacteria
Prochlorococcus high light clade I (PCC 9511)
+

PRO 645 HLII
Genus
Cyanobacteria
Prochlorococcus high light clade II (Takapoto)
+

PRO 645 LL
Genus
Cyanobacteria
Prochlorococcus low light (NATL1)
+

PRO 1445 NATL
Genus
Cyanobacteria
Prochlorococcus low light (NATL1)
+

PRO 181 HLI
Genus
Cyanobacteria
Prochlorococcus high light clade I (PCC 9511)
+

PRO 181 LL
Genus
Cyanobacteria
Prochlorococcus low light + Synechococcus
+

PRO 405
Genus
Cyanobacteria
Prochlorococcus high light + NATL1
+

SYN 405
Genus
Cyanobacteria
Prochlorococcus low light + Synechococcus
+

SYN 1-8
Genus
Cyanobacteria
Synechococcus (8 probes targetting different clades)
+

1.2.4. Workpackage 4. Probe measurement

All probes are tested in a dot blot format for broad checking of specificity and then checked with in-situ or flow cytometric detection for penetration and brightness. TSA amplification, a new method that increases the fluorescent signal, is currently under development in Roscoff and Warwick for the small picoplankton.  The Bremerhaven group has contacted a microchip company in the US who is interested to help us with the design of DNA microchips. Roscoff will begin in the fall 2000 work on nested PCR, as a first step towards quantitative PCR.

1.2.5. 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.  Monthly sampling was planned to start on month 13. However, it was decided start as soon as possible to have a longer time series, to spot potential problems early, and to increase chances of having results and publications ready before the end of the project. Sampling has started in Roscoff (April 2000) and Blanes (September 2000), and will begin shortly in Helgoland (January 2001).  Sampling protocols and determined parameters are available from the PICODIV web site. 

1.2.6. Gantt chart update 

See at the end of report

1.2.7. Manpower used 

Table 4: Manpower used per workpackage Months 1-6


SBR
Coordination
UW
AWI
ICM
UO

Workpackage 1
3

1
1
4
6

Workpackage 2
6

5
7
2


Workpackage 3
2


1



Workpackage 4 
1






Workpackage 5
4



2


Coordination

2





Total
16
2
6
9
8
6

1.3. Milestones and deliverables

Table 5: Milestones

Wpk
Month
Objectives
Status
Planned 
date
initial
Planned 
date
revised

1
1
Sampling and pre-cultures from coastal sites and cruises begins
On schedule for Roscoff and Helgoland.  Will begin in Sept 2000 for Blanes.  Cruise sampling is proceeding as planned.
April 2000
April 2000

1
12
Sampling and pre-cultures from coastal sites achieved
Because of delay in sampling some sites this will be probably delayed until Oct 2001, however impact will be minimal because other sites will provide already a large number of cultures and sequences.
April 2001
Oct 2001

1
13
All coastal pre-cultures screened
Anticipated delay for same reason as above
May 2001
Nov 2001

1
16
All coastal cultures screened
Anticipated delay for same reason as above
August 2001
Feb 2002

1
19
All coastal strains established
Anticipated delay for same reason as above
Nov 2001
Mai 2002

1
20
All coastal and collection culture sequences obtained
Anticipated delay for same reason as above
Dec 2001
June 2002

1
36
Taxonomy of all coastal strains finalized and novel taxa described

April 2003
As planned

2
1
Begin extraction of environmental DNA
Begin Construction of SSU rDNA/rRNA clone libraries
On schedule for Roscoff and Helgoland.  Will begin in Sept 2000 for Blanes.  Cruise libraries are proceeding as planned.  
April 2000
April 2000

2
14
Clone libraries complete
Because of delay in sampling some sites the completion of all coastal libraries will be probably delayed by 6 months, however this will have little impact because probe design will be able to proceed with the large number of sequences already acquired
June 2001
Dec 2001

2
19
Environmental sequences available
Anticipated delay for same reason as above
Sept 2001
March 2002

2
22
Full sequence analysis complete
Anticipated delay for same reason as above
Dec 2001
June 2002

3
11
Probe design begins based on sequences acquired during project
Probe design has already began for some of the taxonomic groups for which we have sequences available
March 2001
April 2000

3
30
Probes validated ready for use on coastal time series samples

Sept 2002
As planned

4
7
Development of probe assessment methodologies begins
Development of FISH technique for eukaryotes has already began.
Oct 2000
April 2000

4
30
Probe assessment methodologies ready 

Sept 2002
As planned

5
12
Sampling the coastal sites begins.
Sampling has started earlier than planned to obtain longer time series
April 2001
April 2000

5
24
Sampling the coastal sites achieved. 

April 2002
As planned

5
33
All measurements of biodiversity achieved.

Dec 2002
As planned

5
36
Comparison and interpretation of biodiversity estimates achieved

April 2003
As planned

Table 6: Deliverables

Del.
Deliverable title
Delivery 

Date
Status

1
Picophytoplankton strains from coastal and oceanic regions
18
In progress.  Already a certain number of unialgal strains are available, but not yet characterized (see Table 1).

2
SSU rDNA sequence from picophytoplankton strains
19
Not begun yet

3
Characterization and description of picophytoplankton strains
30
Not begun yet

4
Gene Clones libraries from coastal and oceanic regions 
14
In progress (see Table 1)

5
SSU rDNA sequences from coastal and oceanic regions
19
In progress (see Table 2)

6
Hierarchical probes
30
In progress (see Table 3).

7
FISH methodology 
24
In progress.

8
Probe array methodology
30
Not begun yet 

9
Quantitative PCR methodology
30
Not begun yet 

10
Estimation of  picophytoplankton biodiversity with classical methods
33
Not begun yet

11
Molecular estimation of  picophytoplankton biodiversity
33
Not begun yet

12
Validation of probe methodology for biodiversity
36
Not begun yet

1.4. Deviations from the work plan and/or time schedule and their impact to the project (if any please explain)

One deviation from the workplan is the delay in starting sampling at one of the coastal site for cultures and clone libraries.  This will delay by about six months the completion of the related workpackages (1 and 2) but should have no real effect on the rest of the project since a large number of strains and sequences will be available on time for probe design.

In contrast two tasks have been started earlier than anticipated.  Probe design (Wpk 3) has already begun for groups for which we had already enough sequences.  Monthly sampling (Wpk 5) has began at some of the sites in order to obtain longer time series.

1.5. Co-ordination of the information between partners and communication activities (e.g. organised meetings, conference attendance, co-operation with other projects/networks, …).  

1.5.1. Web site

A web site  has been established right at the start of the project.  It is the focal point for all activities within PICODIV. (www.sb-roscoff.fr/Phyto/PICODIV).  One part of the site is in free access, while the other part is restricted to the project participants (UserName=PICODIV Password=Bolidol). The web site is maintained by the coordinator and very frequently updated.  It contains in particular:

· List of all participants

· Abstract of project

· Administrative documents such as description of work, meeting minutes…

· Updates from each research group at regular intervals

· Sampling and measurement protocols

· Details on sampling sites (illustrated by PowerPoint presentations)

· Links to project databases.

· An illustrated list of key picoplankton species

· A list of bibliographic references on picoplankton as well as on molecular techniques with in some cases access to on-line pdf reprints.

· An extensive summary of the international workshop organized in Roscoff in June 2000 as part of PICODIV (see below).

1.5.2. Databases

Centralized databases have been established for:

· Taxonomy of picoplankton (Access format).  It contains both taxonomical information and pictures for all species susceptible to be found in the picoplankton. 

· Cultures (Access format).  It contains all data from the centralized culture collection maintained in Roscoff: taxonomy of the strains, origin, growth data as well as data necessary for strain identification (HPLC pigments, flow cytometry)

· rDNA sequences (ARB format).  The PICODIV is based on the ARB database from Dec 98.  More than 750 public and private new sequences made available since Dec 98 for protists and cyanobacteria have been added and aligned into the database.

· rRNA probes (Access format).  More than 70 probes either published or unpublished have been compiled.

· Coastal sites (Access format).  This database is still under construction

1.5.3. PICODIV meetings

Two back to back meetings have been organized by the PICODIV project in late June in Roscoff.

· An open scientific workshop devoted to “Microbial Diversity in Aquatic Systems: Environmental Gene Cloning and Analysis” was held prior to the PICODIV startup meeting.   More than 55 participants from 15 different countries participated. This workshop coordinated by Dave Scanlan (Warwick) and locally organized by Daniel Vaulot combined formal lectures, discussion sessions and practical hands-on demonstrations.  This meeting was very useful to discuss key issues related to clone library building, screening and analysis.  It has also promoted contacts between scientists involved in PICODIV and those participating in other related projects (PROMOLEC, MICROMAT, AIMS, MidiChip, CHABADA, MIDAS).

· A startup meeting restricted to PICODIV partners.  The meeting included a presentation of picoplankton taxonomy, of the different techniques to be used (HPLC, probes etc…) and of the sites to be sampled. This was followed by a very detailed discussion about the implementation of each workpackage.  Meeting presentations (PowerPoint files) and minutes are available from PICODIV web site.

1.5.4. Scientific papers

· Díez, B., Massana, R., Marsh, T.L., Pedrós-Alió, C. In preparation. Application of DGGE to study the diversity of marine eukaryal picoplankton.

· Massana, R., Díez, B., Pedrós-Alió, C. Submitted. Large genetic diversity of the smallest eukaryotic plankton in the oceans. Nature in revision.

· Moon-van der Staay S.Y., de Wachter R., Vaulot D. Submitted. Oceanic 18S rDNA sequences from picoplankton reveal new eukaryotic lineages. Nature in revision.

· Vaulot D. Marine phytoplankton.  In preparation. Encyclopedia of Life Sciences.  Nature Publishing Company.

1.5.5. Other reports and academic work

· Fabrice Not. Etude de la diversité des picoeucaryotes en milieu côtier à l'aide de marqueurs phylogénétiques. Mémoire de DEA Océanologie Biologique. Université Pierre et Marie Curie. June 2000. 

· Héloïse Felman. Mise au point d'une technique de PCR-RFLP appliquée au criblage des cultures picoplanctoniques. Mémoire de DEA Océanologie Biologique. Université Pierre et Marie Curie. June 2000. 

1.5.6. Presentation at meetings

· Díez, B., Massana, R., Pedrós-Alió, C. Genetic diversity of eukaryotic picoplankton in different oceanic regions by SSU ribosomal RNA gene cloning and sequencing. Aquatic Sciences Meeting, ASLO 2000. Copenhagen, June 2000.

· Fuller N.J. N.J. West, R. Howarth, A.F. Post, D.J. Scanlan. A genetic analysis of the spatial and temporal dynamics of a photosynthetic picoplankton community. ASLO meeting 2001 Albuquerque, New Mexico, USA, 12-16 February 2001

· Garczarek, L., Dufresne A. and Partensky F. Use of a highly variable gene, pcb, for the study of the diversity of natural Prochlorococcus populations. ASLO meeting 2001, Albuquerque, New Mexico, USA, 12-16 February 2001

· Massana, R., Díez, B., Schauer, M., Pedrós-Alió, C. Diversity of picoplankton assemblages in Mediterranean waters. CIESM Workshop. Zichron Yaakov, Israel, May 2000.
· Medlin, LK. Application of rRNA probes for measuring biodiversity.  Marine Research Station Network (MARS) meeting in Venice. Oct 2000.

· Medlin, LK. Application of rRNA probes for measuring biodiversity. British Phycological Society meeting in Liverpool UK. Jan 2001.

· Pedrós-Alió, C., Díez, B., Massana, R. Diversity of the smallest eukaryotes in the oceans. 7th EMMS organised jointly with 7th International Workshop on the Measurement of Microbial Activities in the Carbon Cycle in Aquatic Environments. Noordwijkerhout, The Netherlands, Sept 2000.

· Scanlan, D. J. N. J. West, D. Erdner, N. Fuller, R. Howarth, R. Rippka, W. Schönhuber and R. Amann. Niche adaptation in the marine cyanobacteria Prochlorococcus & Synechococcus : an assessment using phylogenetic and nutrient status ‘molecular’ probes. Xth International Symposium on Photosynthetic Prokaryotes, 26th-31st August 2000, Barcelona, Spain.

· Valentin K, Medlin L, Vaulot D, Scanlan D, Pedros-Alio C, Throndsen J. PICODIV: Monitoring the diversity of photosynthetic picoplankton in marine waters. Deutsche Botanikertagung in Jena Sept 17-22, 2000

· Vaulot D., N. Simon, F. Not, H. Felman, F. Le Gall, D. Scanlan, R. Howarth, L.K. Medlin, R. Scharek, K. Valentin, C. Pedrós-Alió, R. Massana, M. Latasa, J Throndsen, B. Edvardsen, W. Eikrem. PICODIV: Monitoring biodiversity of picophytoplankton in marine waters.  EurOcean 2000 meeting, Hamburg 29 Aug- 2 Sept 2000.

1.5.7. Communication to the media and activities for the public

· Interview of D. Vaulot on marine picoplankton for National Geographic Magazine (French edition). October 2000.

· Interview of D. Vaulot on photosynthetic bacteria for La Recherche. October 2000.

· Open workshop on Picoplankton for the public and schoolchildren. La Semaine de la Science. Roscoff. October 2000.

1.6. Difficulties encountered at management and co-ordination level and proposed/applied solutions

No difficulties encountered at the management level.  The development of a centralized web site and the startup meeting have helped to solve all potential problems. 

Gantt Chart Update

Legend: Black bars correspond to initial plans, while grey bar represent deviations from that plan for tasks that will start earlier or finish later than anticipated.
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