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- For clinical datasets or third party data, please ensure that the statement adheres to our policy
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Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Ecological, evolutionary & environmental sciences study design
All studies must disclose on these points even when the disclosure is negative.

Study description

Research sample

Sampling strategy

Data collection

The amplicon sequencing data (16 rRNA gene) of the four isolates have been deposited on NCBI under accession numbers: OR501448-51 [https://
www.ncbi.nlm.nih.gov/nuccore/OR501448.1/]; [https://www.ncbi.nlm.nih.gov/nuccore/OR501449.1/]; [https://www.ncbi.nlm.nih.gov/nuccore/OR501450.1/];
[https://www.ncbi.nlm.nih.gov/nuccore/OR501451.1/]. Raw amplicon fastq files were deposited in the Sequence Read Archive under accession number
PRJNA1015554 [https://www.ncbi.nlm.nih.gov/bioproject/PRJNA1015554/]. Raw spectral files for in vitro enzyme assays have been deposited into the MassIVE
database, with accession code MSV000092825 [doi:10.25345/C5VD6PF94]. All public sequences used for DMSP gene orthology analysis are available in the KEGG
database. Source data are provided with this paper.

Not human research

Not human research

Not human research

Not human research

This study aimed to characterize the ability of a natural marine bacterial community to chemotax towards the marine polysaccharides
laminarin, alignates and their oligo- and monomeric building blocks, determine how environmental biochemical variables influence
bacterial chemotactic responses and the underlying mechanisms in action. To do so, we carried out chemotaxis assays in situ and in
laboratory conditions, flow cytometry, 16S rRNA amplicon sequencing of chemotactic communities, bacterial isolations from
environmental samples, growth experiments, cell tracking and mass spectrometry measurements. Each experiment was replicated.
The experiments were either one- or two-factors design.

The research samples consisted of seawater from a coastal site containing natural communities of marine heterotrophic bacteria,
representative of a natural population of marine bacteria in coastal environments. The study site is located within 100 m from a fully
equipped laboratory, allowing for the direct analysis of the samples, repeated sampling and storage of samples. Escherichia coli K-12
was also used in laboratory conditions.

Replicates In Situ Chemotaxis Assays (ISCAs) were deployed simultaneously in coastal water near Bergen, Norway. ISCAs were
deployed at 1 meter depth for two hours. Samples were then collected from ISCAs for downstream analyses. Pilot experiments in the
field and in laboratory conditions were carried out before conducting the main experiment and are reported in the Supplementary
information. We selected our sample size based on these pilot studies, the available literature (Lambert et al., 2017; Raina et al.
2022), feasibility and the variability between replicates. No statistical method was used to predetermine sample size.

ISCA samples were collected in situ, and subsets were either snap frozen in liquid nitrogen or fixed in glutaraldehyde (done by E.E.C,
B.S.L and J.-B.R.). Temperature, pH, salinity and oxygen concentrations were also recorded in situ with a CTD probe (done by A.V and
F.V). Cell counts data generated from in situ sampling or laboratory experiments were recorded using CytExpert Version 2.4 (done by
E.E.C and V.A.). Libraries for 16S rRNA gene sequencing were generated for all samples using the Nextera XT DNA Sample Preparation
Kit (Illumina) and samples were sequenced with an Illumina Miseq platform (done by E.E.C). Cell tracking was performed on Nikon
NIS-Element software with TrackPy v0.5.0 (done by J.M.K). Mass spectra were collected electronically using a Agilent 6546
Quadrupole Time of Flight Mass Spectrometer and the Agilent Masshunter Qualitative and Quantitative Analysis version B.08.00



3

n
atu

re
p

o
rtfo

lio
|

rep
o

rtin
g

su
m

m
ary

M
a

rch
2021

Timing and spatial scale

Data exclusions

Reproducibility

Randomization

Blinding

Did the study involve field work? Yes No

Field work, collection and transport

Field conditions

Location

Access & import/export

Disturbance

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

software (done by S.P). DMSP concentration was measured on Shimadzu GC14A gas chromatograph (done by M.M.N and R.Si).

In situ chemotaxis experiments were performed once per day on days 0, 3, 9, 12, 15, 18 and 22 (note: day 0 marks the start of the
measurements) during a phytoplankton bloom, with start date 28.05.2018 and end date 18.06.2018. These days were chosen to
capture the different phases of the bloom, while being spaced by a relatively equal amount of time 3 to 3-4 days). For chemotaxis
experiments in situ and in laboratory conditions, data were collected after one to two hours (based on previously published
protocols). All chemotaxis experiments and sampling were performed at the same location to reduce spacial variability. For growth
experiments on laminarin, oligomers and DMSP, data were collected every hour for 48h. For cell tracking, measurements were taken
after 15 min, 40 min and 75 min after DMSP and/or laminarin amendment. For mass spectrometry measurements, data was
collected every 2 min for 250 min.

No data was excluded from the study and analyses.

The in situ experiments described in the manuscript are part of a fully replicated environmental campaign carried out on different
days. In situ experiments were carried out with at least three biological replicates. Laboratory-based experiments were conducted
with three biological replicates, with all attempts at replication successful. All control tests were performed in triplicates.

Treatment positions were fully randomized within the In Situ Chemotaxis Assay. Microorganisms were recruited in situ from seawater
and therefore not preallocated into experimental groups.

Blinding was not pertinent to our study because it did not include any animals and/or human research participants. In addition,

blinding was not possible since many analyses were also carried out by the persons in charge of sampling.

Experiments were performed during 22 days in May-June 2018, in sunny conditions and at temperatures ranging between 15 and 20
°C. Rainfall only happened on day 20 of the campaign, and not data were recorded that day.

The field experiments were performed at Espegrend Marine Research Field Station (60.2696097°S, 5.2233124°E), a coastal location
near Bergen, Norway.

Access to the field site and required permits were gained through the University of Bergen and the AQUACOSM project (VIMS-EHUX
campaign).

The study created no disturbance to the ecosystem.




