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1. SECTION 1: Management and resource usage summary (6 months: April 2001-Sept 2001)

This management report describes briefly the major actions undertaken during the last six months of the project (Please refer to previous reports for earlier activities).  A very large amount of information and data (>200 Mo) is available from the PICODIV web site (www.sb-roscoff.fr/Phyto/PICODIV).  

1.1. Objectives of the 6-month reporting period

The major objective of the reporting period (Months 12-18) was to terminate the initial phase of sampling at the coastal sites aimed at obtaining cultures and sequences from coastal sites and cruises (Wkp 1 and 2), to continue the design of probes and probing techniques (Wkp 3 and 4) and to proceed with the monthly sampling at all coastal sites (Wkp 5).

Key actions during this period have been:

· Holding a 3 day open scientific workshop on Pigment analysis followed by the 3 day PICODIV second annual internal meeting in May 2001 in Barcelona

· Update of the web site:  www.sb-roscoff.fr/Phyto/PICODIV UserName=PICODIV Password=bolidol.

· Update of centralized databases (see 1.5.2)

· Wpk 1, 2.  Finishing sampling at coastal sites for cultures and clone libraries.

· Wpk 1. Purification of cultures by serial dilution and flow cytometry sorting.  Screening cultures by flow cytometry, HPLC, and molecular methods (rRNA RFLP and sequences).  Performing electron microscopy of selected cultures.  Selecting interesting cultures for full taxonomic description in peer-reviewed literature.

· Wpk 2. Sequencing and analysis of clone libraries.

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

· Wpk 4. Finalizing fluorescent in situ probing methods for picoplankton.  Starting quantitative PCR.

· Wpk 5. Starting monthly surveys at all sites.

1.2. Scientific/Technical progress made in different work packages during the 6-month reporting period according to the planned time schedule:

1.2.1. Workpackage 1. Cultures

During the reporting period  we have terminated sampling at the coastal sites. 

· Roscoff (2001: April, May, June)

· Helgoland  (from Oct 2000 to Oct 2001: Monthly)

· Blanes Bay   (2001: June)

· Oslo fjord (June and September 2001)

We have also sampled other oceanic sites based on cruises of opportunity.  We will continue such opportunistic sampling until the end of the project (italics correspond to sampling not performed yet).
· Baltic Sea (2001)

· Bodden (2001)

· Norwegian Sea and Arctic (not sure yet: depending on cruise approval)

· Indian Ocean  (September 2001)

· Iron ex (Antarctic Nov 2000 returned to us for analysis May 2001)

All cultures are started by individual partners (see Table 1). 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 (Table 2). 

· 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)

The data we have already acquired has revealed that obtaining pure cultures is more difficult than initially anticipated:

· In some cases, we isolate "trivial" species, i.e. weed species that grow well in culture but are probably not abundant in the natural environment, such as Imantonia rotunda.

· Many cultures are contaminated by heterotrophs, whatever care we take to try to avoid such contamination.  However this problem can sometimes be used to our advantage because some of the rDNA sequences from such contaminants proved to be very similar to those of environmental sequences with no previous representatives in culture (e.g. the case of stramenopiles).  Therefore we may hope to isolate these novel taxa from the contaminated cultures.

· Some cultures are unstable.  After looking pure for a long period of time, contaminants may arise.

These problems mean that the purification process is never totally terminated and that some cultures require several rounds of purification using either flow cytometry or serial dilution.  This process is long since it takes one or two month for cultures to grow back before the success of the purification can be verified. 

Once characterized, unialgal cultures are deposited to the Roscoff Culture Collection and entered in the master culture database. We have now selected more than twenty strains (Table 3) corresponding probably to novel taxa, which 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.

These data will be used to prepare peer-reviewed papers that will formally describe the new taxa.

Table 1: Cultures available as of Sept  30 2001

Cruise or Site
Pre-cultures established
Unialgal cultures
deposited to RCC

English Channel: Roscoff
77
39

North Sea: Helgoland
1056


Mediterranean Sea: Blanes
177
10

Mediterranean Sea/Atlantic PROSOPE cruise 
160
60

Red Sea
24
6

Vietnam
8


Bali
4


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

30

Table 2: Cultures deposited at RCC characterized as of Sept 30 2001

Analysis performed
Unialgal cultures

Flow cytometry
309

Pigments
89

Electron microscopy
22

RFLP of rDNA
55

rDNA sequencing (500 bp)
81

Table 3: Cultures selected for full study and taxonomic description as of Sept 30 2001

RCC
Class
Genus
Species
Strain

355
Dictyochophyceae ?
flagellate

RA000412-1

332
Dictyochophyceae
flagellate

PROSOPE_32-1

304
Dictyochophyceae
Unidentified

VillF I 5m

337
Chlorarachniophyceae ?
Unidentified

PROSOPE_153-1

365
Chlorarachniophyceae ?
coccoid

PROSOPE_99

351
Cyanophyceae
coccoid

RA000609-13-2

303
Dinophyceae
Exuviaella
pusilla ?
VillF I 50m

341
Pelagophyceae ?
flagellate

PROSOPE_63

357
Eustigmatophyceae
Nannochloropsis
sp
RA000711-23-2

390
Prymnesiophyceae ?
Chrysochromulina?

PROSOPE_2-23

300
Chlorophyceae
Chlamydomonas
noctigama ?
Taka9804

287
Prasinophyceae
coccoid

NOUM15

143
Prasinophyceae
Ostreococcus
oceanicus
EUM13B

141
Prasinophyceae
Ostreococcus
sp
EUM16BBL

356
Prasinophyceae
Ostreococcus
sp
RA000412-9

344
Prasinophyceae
Ostreococcus
sp
PROSOPE_3

343
Prasinophyceae
Ostreococcus
sp
PROSOPE_5

302
Prasinophyceae ?
flagellate

Rangiroa2

391
Prasinophyceae
Mamiella
sp
PROSOPE_1-10

235
Prasinophyceae
Tetraselmis

MIN 018-15m 2µm

347
Trebouxiophyceae
Chlorella
minutissima ?
OLI 26 SB

289
Trebouxiophyceae
Nannochloris
sp4
OLI 26 SA

115
Trebouxiophyceae
Nannochloris ?
sp3
MIN33-5m-15

236
Trebouxiophyceae
Nannochloris ?
sp4
MIN 018-15m

139
Trebouxiophyceae
Nannochloris ?
sp4
EUM13AWL

1.2.2. Workpackage 2. Environmental clone libraries

During the reporting period, we have terminated sampling and construction of eukaryotic libraries from the coastal sites.  A few prokaryotic libraries remain to be constructed.  As for cultures, we continue to obtain samples from other oceanic areas based on cruise of opportunities (see above).  On almost all existing clone libraries, RFLP analysis and partial sequencing of clones has been performed (see Table 4).  We are now analyzing these data.  One paper has been published during the reporting period on the analysis of clones libraries obtained during cruises prior to the project (Diez et al. 2001a,).  One series of paper in preparation will describe the picoplankton composition at each of the coastal site.  A second series will focus on specific taxonomic groups, especially new ones that do not appear to have representatives in culture.

Two alternative strategies of analysis of the natural picoplankton diversity are also developed in the frame of PICODIV: DGGE (in Barcelona, see Diez et al. 2001b) and SSCP (in Bremerhaven).   These approaches are more global and faster than clone libraries sequencing.  In particular they are really useful to compare different samples (e.g. obtained from different locations or at different time of the year).  On the negative side, they do not allow to obtain of full length sequences.   

Table 4: Clone libraries and unpublished sequences of rRNA available for PICODIV on Sept 30, 2001

Cruise or Site
Samples
obtained
Library
established
Partial
sequences
Full 
sequences



Prok
Euk
Prok
Euk
Euk

English Channel: Roscoff
X
2
8
0
426
0

North Sea: Helgoland
X
3
6
31
248
0

Mediterranean Sea: Blanes
X
2
4
14
83
0

Pacific Ocean OLIPAC 
X
0
10
0
100
50

Mediterranean Sea PROSOPE 
X
2
0
84
0
0

Orkney Islands
X
0
1
0
45
0

Mediterranean Sea, Alborán. MATER
X
0
1
0
31
8

Antarctica IronEx 2000 experiment
X
0
3
0
96
0

Antarctica. DOVETAIL
X
0
2
0
59
0

North Atlantic Ocean. ACSOE-NAE
X
0
2
0
17
0

Total

9
37
123
1105
58

1.2.3. Workpackage 3. Probe design

We are continuing the development and specificity assessment of existing probes.  As new sequences are obtained from the clone libraries, we are beginning to define probes for new taxa. All new probes are 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.

During the reporting period, we have continued development of hierarchical probes against the following groups.  

· Marine cyanobacteria (UW)

· Prasinophyceae (SBR)

· Prymnesiophyta, Cryptophyta (AWI)

· Stramenopiles (ICM)

· Novel group close to red algae (SBR, AWI)

We have also begun to define primer sets for quantitative PCR.  The three tables below summarizes probe availability and development. A full list of the probes with their development status is available on the PICODIV web site.

Table 5: Probes available or under development for prokaryotic picoplankton using FISH on Sept 30, 2001

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

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
+

Table 6: Probes available or under development for prokaryotic picoplankton using dot-blot hybridisation technology on Sept 30, 2001

Probe
Target Level
Target Class
Strains detected
Under development in PICODIV

S1 (SYN1006RS) 
Genus
Cyanobacteria
SynRS9910 cluster
+

S2 (SYN1000)
Genus
Cyanobacteria
SynRS9901 & SynRS9916
+

S3 (SYN635)
Genus
Cyanobacteria
UC SynNAC1-5 cluster
+

S4 (SYN262)
Genus
Cyanobacteria
SynWH8103 cluster
+

S5 (SYN191)
Genus
Cyanobacteria
SynRS9918 cluster
+

S6 (SYN620)
Genus
Cyanobacteria
SynRS9918 cluster & SynWH8101
+

S7 (SYN1006)
Genus
Cyanobacteria
SynCC9311 cluster
+

S8 (SYN1008)
Genus
Cyanobacteria
SynWH7803 / SynWH7805 cluster
+

S9 (SYN1280)
Genus
Cyanobacteria
SynWH7803 / SynWH7805 / SynRS9920 cluster
+

S10 (SYN1007)
Genus
Cyanobacteria
SynMinos 11 cluster
+

S11 (SYN1258)
Genus
Cyanobacteria
All marine Synechococcus except RS9918 / WH8101 cluster & RS9901 cluster; no Prochlorococcus except MIT9303
+

P1 (S1PRO634R)
Genus
Cyanobacteria
HLI Prochlorococcus
+

P2 (S2PRO634R)
Genus
Cyanobacteria
HLII Prochlorococcus
+

P3 (DPRO634R)
Genus
Cyanobacteria
LL Prochlorococcus
+

P4 (MIT1023R)
Genus
Cyanobacteria
ProMIT9303
+

P5 (PRO444R)
Genus
Cyanobacteria
All Prochlorococcus except MIT9303 & MIT9313
+

P6 (SARG634R)
Genus
Cyanobacteria
ProSS120
+

C1 (CYA1038)
Genus
Cyanobacteria
All marine Synechococcus & Prochlorococcus, some freshwater Synechococcus (ACE / PS680 cluster, PCC9005)
+

Probes were designed to specific regions of the 16S rRNA gene using the Probe Design function in the ARB phylogeny package, based on all cyanobacterial sequences in the GenBank database plus those from the marine Synechococcus and Prochlorococcus strains sequenced at UW.   The 6 Prochlorococcus probes have been designed, tested and successfully applied to marine water columns by dot-blot hybridisation analysis (West & Scanlan, 1999). The Synechococcus probes and the marine picoplankton probe (C1) have been designed and are in the process of being tested to optimise specificity. All the probes will be used with dot-blot hybridisation technology to identify the presence and, semi-quantitatively, the abundance of the different genotypes in the coastal sites selected for this study.

Table 7: General FISH probes available or under development for eukaryotic picoplankton as of Sept 30, 2001


Target
Autotroph/
Heterotroph
Probe name
Developped in 
PICODIV
Designed
Tested
Will be used for coastal samples

Already designed







Euk

Euk1209R

x
x
x

Chlorophyta
A
CHLO02

x
x
x

Prasinophyceae Pseudocourfeldiales
A
PRAS01
x
x
x
x

Prasinophyceae Prasinococclaes
A
PRAS03
x
x
x
x

Prasinophyceae Mamiellales
A
PRAS04
x
x
x
x

Praisinophyceae Clade CCMP1205
A
PRAS05
x
x
x
x

Praisinophyceae Clade OLI11305
A
PRAS06
x
x
x
x

Stramenopiles (Heterokonta)
A/H
HETER01
x
x
x
x

Bolidophyceae
A
BOLI01

x
x
x

Dictyochophyceae
A
DICTYO01
x
x

x

Eustigmatophyceae
A
EUSTI01
x
x

x

Pelagophyceae
A
PELA01

x
x
x

Stramenopiles novel clade III
H
NS03
x
x
x
x

Stramenopiles novel clade IV
H
NS04
x
x
x
x

Stramenopiles novel clade VII
H
NS07
x
x
x
x

Dinophyceae + Apicomplexa
A
DINO_B

x
x
x

Haptophyta
A
PRYM02

x
x
x

Cryptophyceae
A
CRYPT12 or CRYPT07
x
x

x

He000427.214
?
ENV01
ENV02
ENV03
x
x











To be designed







Chlorarachnyophyceae
A






Raphidophyceae
A






Chrysophyceae
A/H




x

LKM74
H






Rhizopoda/Euglypha
H






Thraustochytrids
H






Alveolata group II (Amoebophrya)
H




x

Alveolata group I
H




x

Ciliophora
H






Table 8: Primers for quantitative PCR designed for eukaryotic picoplankton on Sept 30, 2001


Specificity
Primer 
forward
Primer 
reverse
Melting 
temperature 
(Tm)

Eukaryotes
Euk309f
Euk528r
58

Ostreococcus
Euk528f
OSTRE02r
58

Bathycoccus
Euk528f
BATHY02r
58

Micromonas Clade CCMP 490
Euk528f
MICRO02r
58

1.2.4. Workpackage 4. Probe measurement

During the reporting period, one paper has been published (West et al. 2001) and two submitted (Biegala et al.; Not et al.) on TSA amplification, a new method of fluorescent in situ hybridization (FISH) that increases the fluorescent signal and which has been applied to the small picoplankton. The Roscoff laboratory continued work to couple TSA-FISH with flow cytometry to speed up sample analysis.  This has been tested successfully on natural samples and a paper should be submitted during the next reporting period. For the DNA chip approach, the Bremerhaven group has selected a set of 12 probes to be tested. These probes are „Higher Group Probes" and „Class Level Probes". First it is planned, to hybridize the probes on a DNA-micro-chip to PCR-products from different strains isolated in the PICODIV project. This experiment will determine whether the probes bind specifically to the PCR-product from a single clone. We have initial results that produce a strong signal but we also have some non-specific binding so we need to concentrate on increasing stringency. The probes are suited for hybridization on a microchip, the next step will be to reproduce the results with clones from environmental clone libraries and then to move to natural samples. We have selected the reader that we will use for analyzing the microarrays. It provides the best resolution on the market within its price range and dependability using laser technology. The Roscoff lab has begun some tests with quantitative PCR using a restricted set of primers specific to Prasinophyceae genera that are very common within the phytoplankton (Table 8).  Results with cultures are very promising and we will do further tests on mixed cultures and natural samples in the next reporting period.

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.  During the last six months we have continued  monthly sampling at all sites, which will terminate in spring 2002.  Sampling protocols, measured parameters and sampling dates are available from the PICODIV web site. We began to perform some of planned measurements on the samples already acquired:

· HPLC pigment analysis

· Flow cytometry

· Microphytoplankton taxonomy and abundance

· FISH analysis

1.2.6. Gantt chart update 

See at the end of this section.  
1.2.7. Person-month used 

Table 9: Person-months used per workpackage Months 12-18


SBR
Coordination
UW
AWI
ICM
UO

Workpackage 1
9

0
6
9
3.7

Workpackage 2
9

3
3
3


Workpackage 3
0

2
2



Workpackage 4 
2

2
1



Workpackage 5
1

0

20
1

Coordination

0.5





Total
21
0.5
7
12
32
4.7

Milestones and deliverables

Table 10: Milestones

Wpk
Objectives
Status
Planned 
date
(last report)
Planned 
date
revised

1
Sampling and pre-cultures from coastal sites and cruises begins
Done for all coastal sites.  Will continue for cruises of opportunity.
Sept 2000


1
Sampling and pre-cultures from coastal sites achieved
Done for all coastal sites.  Will continue for cruises of opportunity.
Oct 2001


1
All coastal pre-cultures screened
A large number of pre-cultures and cultures  have already been screened (see Table 1).  Screening however needs to be redone several times to make sure than all interesting cultures have been obtained from the initial sample.
Nov 2001
April 2002

1
All coastal cultures screened
See previous milestone
Feb 2002
April 2002

1
All coastal strains established
We have already a large number of novel strains (see Table 1).  However obtaining stable strains takes more time than anticipated since in some cases cultures need to be purified several times (see above).
May 2002
Oct 2002

1
All coastal and collection culture sequences obtained
Anticipated delay for same reason as previous milestone
July 2002
Oct 2002

1
Taxonomy of all coastal strains finalized and novel taxa described
We have already begun to select some strains for full taxonomical description
April 2003


2
Begin extraction of environmental DNA
Begin Construction of SSU rDNA/rRNA clone libraries
Done
Sept 2000


2
Clone libraries complete
Eukaryotic libraries done for all coastal sites.  A few prokaryotic libraries remain to be constructed.  Will continue for cruises of opportunity.
Dec 2001


2
Environmental sequences available
Nearly done for all coastal sites.  Will continue for cruises of opportunity.
March 2002


2
Full sequence analysis complete
We have begun to select clones that will be fully sequenced.
June 2002


3
Probe design begins based on sequences acquired during project
Done
April 2000


3
Probes validated ready for use on coastal time series samples
Some probes designed within the PICODIV project are ready for application (e.g. Prasinophyceae, Stramenopiles)
Sept 2002


4
Development of probe assessment methodologies begins
Coupling FISH-TSA technique with flow cytometry has begun. Quantitative PCR development has begun.  First test for DNA chip spotting will begin in Oct 2001.
April 2000


4
Probe assessment methodologies ready 
TSA-FISH technique coupled with microscopy is operational for both eucaryotes and procaryotes
April 2002


5
Sampling the coastal sites begins.
Done
April 2000


5
Sampling the coastal sites achieved. 
Sampling at coastal sites will be probably extended by a few months to obtain longer time series
April 2002


5
All measurements of biodiversity achieved.
Some measurements such as those for pigments have already began
Dec 2002


5
Comparison and interpretation of biodiversity estimates achieved

April 2003


Table 11: Deliverables

Del.
Deliverable title
Delivery 

Date
(planned)
Status

1
Picophytoplankton strains from coastal and oceanic regions
Oct 2002
In progress.  Already a certain number of unialgal strains are available and characterized (see Table 1).

2
SSU rDNA sequence from picophytoplankton strains
Oct 2002
In progress.  Partial sequences have been obtained for a large number of strains (see Table 2)

3
Characterization and description of picophytoplankton strains
April 2003
In progress.  Flow cytometry, pigment and TEM data have been obtained for a large number of strains (see Table 2)

4
Gene Clones libraries from coastal and oceanic regions 
Dec 2001
Eukaryotic clone libraries achieved for all coastal sites (see Table 4).  About 45 clone libraries are already available.

5
SSU rDNA sequences from coastal and oceanic regions
March 2002
In progress (see Table 4).  More than 1100 partial sequences are already available.

6
Hierarchical probes
Sept 2002
In progress (see Table 5).

7
FISH methodology 
April 2002
In progress. FISH-TSA detected by microscopy is fully operational

8
Probe array methodology
Oct 2002
First test are planned in October 2001

9
Quantitative PCR methodology
Oct 2002
In progress.

10
Estimation of  picophytoplankton biodiversity with classical methods
Jan 2003
In progress

11
Molecular estimation of  picophytoplankton biodiversity
Jan 2003
In progress

12
Validation of probe methodology for biodiversity
April 2003
Not begun yet

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

One deviation from the workplan has been caused by the realization that the screening of pre-cultures and purification of strains takes more time than initially anticipated (see above).  Therefore we decided to continue our effort of strain isolation on a longer period than initially planned in order to obtain as many as possible interesting novel cultures.  This has no real consequence for the other parts of the project since we have already at our disposal a large set of purified cultures some of which appear to be new taxa that we are currently in the process of describing.  Our prolonged effort will just result in a larger set of strains at the end of the project.

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

1.4.1. Web site

The web site 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). It has been very frequently updated during the six month reporting period. It cotntains:

· List of all participants

· Abstract of project

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

· List of publications resulting from the project with access to pdf reprints

· Updates from each research group at regular intervals

· Sampling and measurement protocols

· Details on sampling sites (illustrated by PowerPoint presentations)

· An overview of the work performed on cultures

· An overview of the work performed on clone libraries

· 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 workshops organized in Roscoff in June 2000 and Barcelona in May 2001 as part of PICODIV (see below).

· An extensive summary of the internal PICODIV meetings organized in Roscoff in June 2000 and Barcelona in May 2001 with links to PowerPoint files for each presentation.

1.4.2. Databases

Centralized databases have been updated during the 6-months reporting period:

· Taxonomy of phytoplankton (Access format).  More than a hundred new species have been added and the database covers now both picoplankton and larger phytoplankton present at the coastal sites, in particular diatoms.

· Cultures (Access format). Twenty seven new cultures have been added to the database for a total of 426 entries.  Moreover microscopy pictures and sequence data have been added for many existing entries.

· rDNA sequences (Access and ARB format).  More than 400 new sequences from the PICODIV project have been added for a total of over 6000 rDNA sequences.

· rRNA probes (Access format).  About 20 new probes have been added including primers for quantitative PCR, such that the database contains now information on more than 140 probes.

· Coastal sites (Access format).  A prototype database has been built for the Roscoff site that will serve as a blueprint for the other sites.  It contains all information about the samples taken in the frame of PICODIV (date, time, depth, volume and treatment for each sample), but also hydrological, flow cytometry and taxonomy data.

1.4.3. PICODIV meetings during the 6-month reporting period

Two back to back meetings have been organized by the PICODIV project in early May 2001 in Barcelona.

· An open scientific workshop devoted to “ Pigments as a tool to estimate the biomass of different phytoplankton groups ”. Sixty participants from 20 different countries participated in this workshop.  Obviously the workshop was a large success and the important attendance demonstrated that it filled a need in the community that uses pigments to assess phytoplankton biomass and diversity.  In fact, it was the first workshop devoted to CHEMTAX, a publicly available and widely used software tool that allows to transform pigment data into relative abundance of different algal classes (diatoms, dinoflagellates, haptophytes etc…).  The presence of the three persons that have developed the CHEMTAX software (D. Mackay, S. Wright and H. Higgins) was instrumental to address questions and concerns from the participants. All the details from the workshop (participants name, book of abstract, schedule, pictures, links to relevant web site) can be obtained at the following address: www.sb-roscoff.fr/PICODIV/ Workshop_2001/ PICODIV_workshop_Barcelona_may2001.html. 

· A meeting restricted to PICODIV partners "Results from year 1 and planning year 2 of PICODIV". The meeting was split into two parts.  During the first two days, participants presented scientific talks on the work done during the PICODIV project following the structure of the five workpackages.  An impressive amount of work has been performed during the first year especially in terms of culture isolation and clone library analysis. The last day of the start-up meeting was devoted to the planning of the second year of the PICODIV program. Meeting presentations (PowerPoint files) and minutes are available from PICODIV web site.

The next meeting is planned in Bremerhaven in April 2002.  The open workshop will be dedicated to taxonomic probe methodology and will be organized jointly with the AIMS European program coordinated by R. Geider (Essex, UK).

Communication to the media and activities for the public during the 6-month reporting period

· "Festin chez le plancton". Terre Sauvage. June 2001.

· "Minuscules habitants des mers".  National Geographic (French edition). May 2001.

· "Minusculos habitantes".  National Geographic (Spanish edition). October 2001.

1.5. Publications (cumulative list)

1.5.1. Peer Reviewed Articles:

Papers published during the six month reporting period appear in bold
Authors
Date
Title
Journal
Reference

Daugbjerg N. and Guillou L
2001
Phylogenetic analyses of Bolidophyceae (Heterokontophyta) using rbcL gene sequences support their sister group relationship to diatoms
Phycologia
40: 153-161

Díez, B., Pedrós-Alió, C., Massana, R.
2001
Study of genetic diversity of eukaryotic picoplankton in different oceanic regions by Small-Subunit rRNA gene cloning and sequencing
Appl. Environ. Microbiol.
67: 2932-2941

Díez, B., Pedrós-Alió, C., Marsh, T.L., Massana, R.
2001
Application of denaturing gradient gel electrophoresis (DGGE) to study the diversity of marine picoeukaryotic assemblages and comparison of DGGE with other molecular techniques
Appl. Environ. Microbiol.
67: 2942-2951 

Guillou L., Jacquet S., Chrétiennot-Dinet M-J, Vaulot D.
2001
Grazing impact of two picoplanktonic heterotrophic flagellates on Prochlorococcus and Synechococcus
Aquatic Microbial Ecology
in press

Moon-van der Staay S.Y., De Wachter R., Vaulot D.
2001
Oceanic 18S rDNA sequences from picoplankton reveal new eukaryotic lineages
Nature
409: 607-610

West, N.J., Schonhuber, W.A., Fuller, N.J., Amann, R.I., Rippka, R., Post, A.F., and. Scanlan, D.J
2001
Closely related Prochlorococcus genotypes show remarkably different depth distributions in two oceanic regions as revealed by in situ hybridisation using 16S rRNA-targeted oligonucleotides
Microbiology - UK
147: 1731-1744 

1.5.2. Non refereed literature:

Authors / Editors
Date
Title
Event
Reference
Type


de Wit E. 


2001
RFLP based detection of eukaryotic picoplankton within the Roscoff Culture Collection.
Masters thesis. University of Gröningen. Netherlands. July 2001

Report

Díez, B., Massana, R., Pedrós-Alió, C.
2000
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

Oral

Felman Héloïse
2000
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

Report

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

Oral

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

Poster

Groben, R., . John, U., Lange, M. and Medlin, L.K,
2001
rRNA probes for identification and characterization of marine phytoplankton: their potenial application for DNA microchips
American Phycological Society, Estes Park, Col. June 2001

Oral

Groben, R., and Medlin, L.K, 
2001
In-situ Hybridisation of Phytoplankton using Fluorescently -Labelled rRNA probes
7th Conference on Methods and Application of Fluorescence, Amsterdam, Nl. Sept 2001

Poster

Groben, R., John, U., Lange, M. and Medlin, L.K,

rRNA probes for identification and characterization of marine phytoplankton: their potenial application for DNA microchips
Society for Molecular Evolution, Athens, Ga. July 2001

Oral

Groben, R., John, U., Lange, M. and Medlin, L.K,

rRNA probes for identification and characterization of marine phytoplankton: their potenial application for DNA microchips
International Phycology meeting, Thessaloniki, Greece, Aug 2001

Oral

Guillou L.


2001
Picoplanktonic heterokont diversity in culture and natural samples assessed by molecular tools.
VII th International Phycological Congress, Thessaloniki, Greece (invited speaker).

Oral

Massana, R., Díez, B., Schauer, M., Pedrós-Alió, C
2000
Diversity of picoplankton assemblages in Mediterranean waters
CIESM Workshop. Zichron Yaakov, Israel, May 2000

Oral

Medlin, L.K
2001
PICODIV:  An EU project to estimate the diversity of Eukaryotic Picoplankton in Coastal Waters
American Phycological Society, Estes Park, Col. June 2001

Oral

Medlin, L.K.and Valentin, K,

Unexpected biodiversity in the marine picoplankton in the North Sea -a molecular analysis
International Phycology meeting, Thessaloniki, Greece, Aug 2001

Poster

Medlin, LK.
2000
Application of rRNA probes for measuring biodiversity
Marine Research Station Network (MARS) meeting in Venice. Oct 2000

Oral

Medlin, LK.
2001
Application of rRNA probes for measuring biodiversity.
Woods Hole Oceanographic Institution
Seminar Series, May 2001

Oral

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

Oral

Muhling, N.J. Fuller D.J. Scanlan, A.F. Post, D. Vaulot, F. Partensky, W.H. Wilson and N.H. Mann. 
2001
Marine viruses and cyanobacterial community structure.
Molecular Biology of Cyanobacteria meeting Asilomar, July 2001, California, USA

Oral

Not F, Simon N, Biegala IC, Vaulot D.
2001
Application of Fluorescent In Situ Hybridisation coupled with Tyramide Signal Amplification (FISH-TSA) to assess eukaryotic picoplankton composition
VII th International Phycological Congress, Thessaloniki, Greece, Aug 2001

Poster

Not Fabrice
2000
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

Report

Pedrós-Alió, C.
2001
Diversity of microorganisms
Masters Program on Analysis of Aquatic Ecosystems, Universidad Internacional de Andalucía, Baeza, Spain, 1-5 October

Oral
invited

Pedrós-Alió, C., B. Díez and R. Massana
2001
Diversity of Picoplankton
18th Congress of the Spanish Society for Microbiology, Alicante, Spain, 16-20 september

Oral
invited

Pedrós-Alió, C., B. Díez, L. Guillou, M. Latasa and R. Massana
2001
Diversity of eukaryotic picoplankton in the oceans
9th International Symposium on Microbial Ecology, Amsterdam, 26-31 August 

Oral

Pedrós-Alió, C.
2001
La diversitat dels microorganismes
Invisible Neighbours. Graduate course at the Universitat Catalana d'Estiu, 23 August

Oral

Pedrós-Alió, C., Díez, B., Massana R.
2000
Diversity of the smallest eukaryotes in the oceans.
7th EMMS Noordwijkerhout, The Netherlands, Sept 2000

Oral

Ristori S.
2001
Analyse du phytoplancton côtier dans les eaux de Roscoff
Mémoire de stage 2e année, Ecole des Métier de l'Environnement, Rennes

Report

Scanlan, D. J. N. J. West, D. Erdner, N. Fuller, R. Howarth, R. Rippka, W. Schönhuber and R. Amann
2000
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

Oral

Scanlan, D.J.. 
2001
Cyanobacterial ecology, niche adaptation and genomics and introducing the most abundant photosynthetic organism on Earth.

Microbiology Today 28: 128-130.
News-letter

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

Oral

Valentin K, Mehl H and Medlin L
2001
Biodiversität des marinen Pikoplanktons vor Helgoland
Deutsche Phycologentagung, Helgoland Feb. 2001

Oral

Valentin K, Romari K, Not F.
2001
Uncovering picoplankton biodiversity by sequencing of environmental rRNA genes
Quiagen News
5: 16-17
News-letter

Vaulot D, L. Guillou, 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.
2000
PICODIV: Exploring the diversity of picoplankton.
EurOcean 2000 meeting, Hamburg, Aug 2000

Poster

Vaulot D.
2001
Oceanic Picoplankton: from Ecology to Genomics
Spring Lecture of the Catalan Society of Biology

Oral

Vaulot D.
2001
The European program PICODIV: First results.
PROMOLEC Final Meeting. Institut Pasteur. Paris

Oral

Vaulot D.
2001
Diversity of eukaryotic picoplankton using molecular approaches.
Biocomplexity/Food Web Symposium, Kyoto, Japan, 2-3 Nov 2001

Oral
invited

1.5.3. Others: (Patents, CD ROM's, videos,…) 

1.5.4. Planning of future publications: (type, date, contents, …)

Submitted

· Biegala I, Kennaway G, Alverca E, Lennon J-F, Vaulot D and Simon N. In revision. Identification of bacteria associated with dinoflagellates (Alexandrium spp.) using TSA-FISH (Tyramide signal amplification - fluorescent in situ hybridization) and confocal microscopy. Journal of Phycology 

· Groben, R., and Medlin, L.K. In-situ hybridisation of phytoplankton using fluorescently-labelled rRNA probes.  Journal of Fluorescence
· Not F, Simon N, Biegala I, Vaulot D. Submitted. Application of fluorescent in situ hybridization coupled with tyramide signal amplification (FISH-TSA) to assess eukaryotic picoplankton composition. Aquatic Microbial Ecology. 

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

In preparation

· Díez, B., C. Pedrós-Alió, T. Marsh, M. Estrada and R. Massana. Distribution of picoeukaryotic assemblages in Antarctic waters.

· Díez, B., R. Massana, M. Latasa and C. Pedrós-Alió. A spatio-temporal comparison of picoeukaryotes in the Alborán Sea (SW Mediterranean) by denaturing gradient gel electrophoresis and HPLC pigments analysis

· Fuller, N.J. et al., Phylogenetic relationships amongst marine Synechococcus spp. as revealed by sequencing of SSU rRNA genes – development of clade-specific probes

· Fuller et al., Spatial and temporal dynamics of Prochlorococcus and Synechococcus community structure in the Gulf of Aqaba, Red Sea using molecular techniques. 

· Romari K., Vaulot D.  Seasonal evolution of picoplankton diversity at a coastal site in the English Channel

· Valentin, K, Mehl, H and Medlin L  Molecular characterization of eucaryotic picoplanton biodiversity in the North Sea throughout a full year.

· Valentin K and Medlin L  Molecular analysis of picoplankton biodiversity during the year 2000 IronEx 

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

No difficulties have been encountered at the management level. 

Gantt Chart Update

Legend: Black bars correspond to initial plans, whereas gray bars represent deviations from that plan for tasks that will start earlier or finish later than anticipated.
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Obtain samples and start cultures
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Screen precultures
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Establish cultures





































1.4
Screen cultures





































1.5
Establish strains
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Characterize strains





































1.7
Sequence SSU rDNA





































1.8
Taxonomic assignment of strains
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2.1
Obtain samples
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2.2
Establish clone libraries
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2.3
Screen clone libraries





































2.4
Sequence SSU rDNA





































2.5
Taxonomic assignment of sequences
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Probe design





































3.1
Design probes
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Validate probes
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4
Probing methods





































4.1
FISH





































4.2
Probe arrays
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Quantitative PCR
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Coastal time series





































5.1
Get samples from coastal sites
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5.2
Measure diversity with probes
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5.3
Measure diversity with other techniques
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Compare methods
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