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OBJECTIVE 1: To describe bacterioplankton diversity in the coastal seas of Europe

JASICS Theaims of thefirst objective are:

Describe bacterial 1.2 STo describe the seasonality in the presence of different bacterid

d:‘;ﬁrkstig/] i(;‘f tt"r‘]i phylotypes in the coastal Atlantic Ocean, coastal M editerranean, Baltic Sea
anstal seas and North Sea.

1.b STo compare the phylotypes present in these different seas and of their
seasonal development.

1.c STo compare the seasond evolution of bacterial assemblagesin nearby (<
500 km) sitesin the Northwestern M editerranean.

1.d STo synthesize al the sequences of the 16S rRNA genes of cultured and
uncultured marine bacteria currently stocked in the GeneBank, and to add as
many new sequences as possible.

1.e STo isolate as many marine bacteria as possible from different sites and
characterize them physiologically and ecologicdly.

1.f STo explore the biotechnol ogical potential of marine planktonic bacterial
isolates.

» Describe seasonality in “diversity” (what is there, who's the most abundant)
» Usage of different techniques (fingerprinting &clon libraries & isolation...)

e« Common framework

» Characterization of isolates



86 Slcs OBJECTIVE 2: To describe the seasonal changes in the cycling of carbon and sulfur mediated by
planktonic bacteriain surface waters of European coastal seas

) Theaims of the second objectiveare:
Describe seasonal

changesin the 2.aSTo describe the seasonality in the microbial composition and Cand S
cyclingof Cand S species a selected sampling sites in the coastal Atlantic Ocean, coasta
g‘e(:'at_ed by Mediterranean, B tic Seaand North Sea.

acteria

2.b STo describe the seasona changes in the processes mediated by bacteria
that contribute to the cycling of carbon in the surface coastal oceans.

2.c STo describe the seasonal changes in the processes mediated by bacteria
that contribute to the cycling of sulfur in the surface coastal oceans.

2.d STo explore the link between sulfur and carbon cycles at the level of
bacterid metabolism and transformation on a seasonal bass.

» Seasonal studies in C and S cycling
» Key biogeochemical steps little studied
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Fig. 2.1: The microbial
food web in the oceanic
plankton. Only pathways
of organic carbon are
presented, and the arrows
connecting all organisms
to viruses are omitted for
clarity
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Fig. 2.2. The feedback linking oceanic
plankton and climate through the
production of atmospheric sulfur. The
original hypothesis postulated that
production of dimethylsulfide (DMS)
by phytoplankton, and its subsequent
ventilation and oxidation in the
atmosphere feeds cloud condensation
nuclei in marine stratus, thereby
increasing cloud albedo. If the
consequent reduction in solar
irradiance forced phytoplankton
toproduce less DMS, then a negative
feedback would operate, thus
stabilizing climate. Recent advances
suggest that it is not only
phytoplankton but the whole food web
(with bacteria playing a crucial role)
that releases DMS
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BASICS C-cycling in marine plankton
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BASICS Volatile S-cycling in marine plankton
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Sampling sites

NW Mediterranean

 Blanes Bay (ICM)

e Banyuls - MOLA & MILA station (OOB)
* Villefranche point “B” (LOV)

North Sea
* North Sea Texel site (NIOZ)
» Helgoland site G (MPIMM)

Other
L4 English Channel station (PML & SOC)
« Baltic proper landsort (UNIK)
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OBJECTIVE 3: To design, test and fine-tune different methods and research strategies for the single-
cell andysisof natural bacterioplankton organisms

This objective will be subdivided into two more explicit enunciates. The aims of

Develop, adapt thethird objective are:

and fine-tune .

methods of SCA 3.aSTo fine-tune, compare and sandardize existing methods of Sngle-Cell
Anlaysis (SCA).

3.b S To develop new methods of SCA.

» Flow cytometry sorting standarization & controls
e FISH improvements

e MicroFISH, MicroACT

» Capillary electrophoresis

« X-Ray microanalysis



MicroFISH
S DMSP DAPI + AU
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Roseobacter + AU

Vila, Pedrés-Alio, Simo
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e CTC (5-cyano-2,3-ditolyl tetrazolium chloride)

II b bacterial respiratory activity

« Autorradiography (glucose)

. Organic substrate uptake

* Eub338

& r RNA content

Pos. correlated : AU vs EUB338 r2=0.97
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OBJECTIVE 4: To link bacterial diversity and biogeochemical function (in the cycles of C and S) and
identify the bacterid phylotypes responsible for the crucial steps in oceanic biogeochemica
cycling, and to refine recently developed conceptual frameworks for the links between species
richness (number of dominant coexisting species) and biogeochemica cycling

Theaims of the fourth objective are:

Link bacterial .

diversity and C 4.a STo identify biogeochemically important bacterial phylotypes through

and Scycling correlation anaysis of the seasonal variationsin bacteria diversity and
biogeochemical function, and perform specific experiments usng SCA
methods.

4.b SDesign ribosomal RNA-targeted nucleic acid probesto label specific
phylotypes and analyze their seasona devel opment.

4.c STo describe the ecological characteristics of theidentified phylotypes
using the SCA approaches devel oped.

4.d STo describe the factors regulating the abundance and growth rates of the
identified phylotypes.

4.e STo study the loss factors (predation and viruses) that regulate the
abundance of theidentified relevant phylotypes.

4f STo refine recently devel oped conceptual frameworks for the links between
species richness (number of coexisting species) and biogeochemical cycling
and comparethe predictions of such atheoretica framework to the data
obtained in this project.

Multistep strategy
All approaches are partial and risk failure




OBJECTIVE 5: To estimate the effect of environmental changes affecting the ocean@ bacterially-
JASICS mediated biogeochemical function, global bacteria diversity and the link between bacterial
diversity and C and S cycling

- We will restrict the study of environmental change to those changes affecting
SespeiERcr the surface ocean: increased temperatures, increased UV exposure, changed
bacterial diversity . i )
and biogeochem- seawater pH and increased allochthonous DOM supply. The ams of the fifth
ical function to objective are:

?;:L?Egl?g;il 5.aSTo describe the effect of changed temperature, UV, pH and DOM loading
ontota bacterid-community diversity.

5.0 STo describe the effect of changed temperature, UV, pH and DOM loading
on bacterialy-mediated C and S cycling.

5.c S Study the resiliency of the link diversity-function to changed temperatures,
UV, pHsand DOM loading.

* Functional redundancy, ecosystem stability...
... effects of env. change on
- diversity
- BGQ function
- their linkage
* Environmental perturbations in microcosms
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