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Mission Microbiomes AtlantECO
Data Sharing & Publication Best Practices

Definitions

“MMA” or “the mission” means Mission Microbiomes AtlantECO

»

“Partner(s)” means individual(s) from institutions that are party to the AtlantECO project Consortium
Agreement and individual(s) involved in the production and exploitation of MMA Results.

“MMA Result(s)” means samples, derived samples, primary data and derived data resulting from Mission
Microbiomes AtlantECO. MMA Results are jointly owned by the Partners.

Context

Mission Microbiomes AtlantECO (MMA) is an international study of the most fundamental fabric of the
ocean — the ocean microbiome — aiming to understand its structure, functioning and connectivity in the
Atlantic Ocean. It is an initiative of the European Union’s research and innovation project AtlantECO, which
aims at sharing capacity along and across the Atlantic, and providing knowledge-based resources to help
design policies for the management and protection of Atlantic Ecosystem Services. The success and legacy
of MMA on science and society relies on the fair, open and inclusive collaboration among its Partners, and
the exploitation of jointly owned MMA Results. The adoption of the present Data Sharing and Publication
Best Practices is therefore essential to achieve the scientific objectives of MMA and maximise their impacts.

Individual Commitment

We ask everyone who took part in the planning and/or execution of the field expedition and everyone who
will contribute to the analysis and/or scientific work that will follow, to adopt the best practices described
in this document. Anyone interested to collaborate in the future will also be asked to adopt the best
practices. The list of individuals who adopt the best practices will be available publicly and will be used in
the implementation of the best practices.
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Publication Best Practices

Early notification - exploitation of results

Until 31 August 2029, date by which Partners have to exploit their MMA Results according to the AtlantECO
project Grant Agreement (Annex [), Partners wishing to use MMA Results for the purpose of a planned
communication or publication are required to send an summary/abstract of the proposed work/manuscript
to all Partners (Figure 1), including a running title and a tentative list of co-workers/co-authors. An early
notification of intent should be sent by email (Box 1) preferably before starting the proposed work, in which
case Partners interested in contributing to the proposed work are encouraged to contact the proposing
Partner directly. Otherwise, the notification must be sent no later than 45 calendar days before the work is
first submitted to a journal or a conference, in which case the full text should be circulated to all Partners.

Any objection to the proposed work should be made in writing to the Coordinator (atlanteco-
coordteam@googlegroups.com). If no objection is received within 30 calendar days after the early
notification, the proposed work is deemed approved by all Partners. Once an objection has been raised, the
involved Partners shall discuss how to resolve it on a timely basis, for example by amending the proposed
publication. The Coordinator will mediate the discussion for a maximum period of 90 days, and the
objecting Party shall not unreasonably continue the opposition if appropriate measures are taken following
the discussion. If the objection cannot be resolved amicably, the decision shall go to vote by the Parties,
following rules described in Section 6.1.3 of the AtlantECO Consortium Agreement, and any resulting
dispute will be settled according to Section 11.8 of the AtlantECO Consortium Agreement.

In the case of a publication, the proposing Partner is required to inform all Partners (atlanteco-
general@googlegroups.com, atlanteco-mma@googlegroups.com) once the manuscript is submitted, and
once again when it is published. Following submission, and preferably before submission, the Coordinator
is responsible for ensuring that obligations regarding open access, co-authorship and acknowledgements
are fulfilled. These obligations are detailed in the following sections.

The Coordinator and the communication partner of AtlantECO (Tara Ocean Foundation) are responsible for
promoting publications using the AtlantECO website, social media, and press releases as appropriate.
OpenAire is monitoring all publications that acknowledge project AtlantECO, including those that use MMA
Results, and provides a bibliographic portal with linked access and bibliometrics (OpenAIRE AtlantECO).
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Figure 1. Summary of the steps, timelines and decision process that follow the early notification for the release
of data and the intent to use results for the purpose of a planned communication or publication.
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Box 1. Email template for the early notification of intent to use MMA Results
To: atlanteco-general@googlegroups.com, atlanteco-mma@googlegroups.com
Dear Mission Microbiomes AtlantECO Partners,

We are proposing to use jointly owned results from Mission Microbiomes AtlantECO for the work described in
the attached document, which we intend to submit for communication/publication in [insert journal or
conference name] on [insert timeline]. If you are interested in contributing to the proposed work please contact
us directly by return of email.

Partners are provided 30 days to object to the proposed work or to its publication. Objections are justified if:
e the protection of the objecting partner’s results or background would be adversely affected,

e the objecting partner’s legitimate interests in relation to the results or background would be
significantly harmed, or/and

e the proposed publication includes confidential Information of the objecting partner.

Please submit any justified objections to the AtlantECO project coordinator (atlanteco-
coordteam@googlegroups.com) together with proposed steps towards agreement within 30 days, so before
[insert date].

If no objections are received, we assume that all partners agree with the publication of these results.

Best regards,

Intellectual Property Rights (IPR)

Partners are entitled to use any MMA Results for non-commercial research activities on a royalty-free basis,
and to grant non-exclusive licences to third parties, without any right to sub-license. As a necessary
protection measure, those intellectual property rights are subject to, and may be contested through the
early notification process described above (Figure 1).

Access & Benefits Sharing (ABS)

MMA Results, especially Genetic Resources, fall under the United Nations Convention of Biological Diversity
(CBD), more specifically under the Nagoya Protocol on Access and Benefit Sharing (ABS). Partners must
comply with the conditions set forth by the coastal States prior to sampling, following the United Nations
Convention on Law Of the Sea (UNCLOS) regulations.

The transfer of samples or derived samples (part of MMA Results) among Partners shall be formalised by a
Material Transfer Agreement (MTA), especially when involving Genetic Resources. The aim of the MTA is to
ensure that (1) the intended use is clearly communicated, (2) samples and derived samples are handled in
a safe and responsible manner, especially if the intended use is destructive, and (3) obligations resulting
from the CDB, ABS and UNCLOS regulations are communicated and respected.
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The AtlantECO Coordinator is responsible for providing all Partners with (1) links to State-specific
regulations on the CBD Access and Benefit-Sharing Clearing-house, (2) all written consent documents
obtained from the coastal States, as well as (3) a comprehensive list of State-specific requirements at the
granularity of each sample collected on board SV Tara during the field expedition of Mission Microbiomes
AtlantECO.

In case the exploitation of MMA Results involves non-commercial or commercial use of Genetic Resources
that exceeds the scope of the State-specific requirements, Partners must contact the AtlantECO
Coordinator and shall contact the relevant State authority(ies) in order to obtain the right for such
additional use.

Open Access (OA)

Partners must ensure open access (i.e. free of charge online access for any user) to all communications and
publications relating to the MMA Results. Data supporting any publication (i.e. in closed or open access in
a peer reviewed journal, a preprint server or any public repository) must be available in open access before
the date of publication.

Partners are encouraged to publish in peer-reviewed journals that offer gold open access, which often
involves a publication charge. The AtlantECO project has a dedicated budget to support the publication of
collaborative and multidisciplinary work in open access journals. Requests to use the AtlantECO open
access budget should be made in writing to the Coordinator of project AtlantECO (atlanteco@szn.it).
Partners are also encouraged to consider publishing in the European Commission’s open peer-reviewed
journal Open Research Europe, which offers gold open access, free of charge.

Partners are encouraged to deposit preprints (before peer-review) and postprints | pre-proofs (peer-
reviewed, author accepted manuscript) in public repositories if green open access is the preferred option.
We recommend self depositing preprints and postprints in the BioRxiv server, or in the European
Commission’s free repository Zenodo, as part of the AtlantECO community.

Co-authorship

We strongly encourage providing publishers with the ORCID of all authors. The composition and order of
authors on a publication that uses MMA Results is as follows:

e First author(s) — We encourage early stage researchers to lead publications.

e Named authors list #1 — includes anyone whose contribution to either the sampling effort, data
generation, analysis and interpretation of MMA Results, or writing the manuscript was essential to
publish the work. The composition and order of co-authors in this list is determined by the first
author(s) and the Named authors list #2.

e Collective author “Mission Microbiomes AtlantECO” — is included as co-author when the publication
is either (1) the first use of MMA Results from a large fraction (e.g. >50%) of samples collected
from any protocol, from a large biogeographic region or from a MMA topical study, or (2) a
collaboration involving a large proportion (e.g. >50%) of Partners are named authors. The
composition of the collective author will vary from case to case by combining pre-determined lists
of contributors (see below).
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e Named authors list #2 — includes senior scientists who contributed particularly to supervising the
worR, developing its concept, and/or writing the paper.

The collective author “Mission Microbiomes AtlantECO” is used only if the publisher is able to index all
Partners listed in the collective author as authors of the paper even though they do not appear as named
author. This usually involves a note in the list of the authors affiliation, indicating that, for example, “the
Mission Microbiomes AtlantECO Partners and their affiliations are listed at the end of this manuscript”. The
list usually appears before the acknowledgements and Partners are ordered alphabetically. Partners who
contributed more specifically to the paper can also be named individually in the contributing authors lists
#1 or #2, whichever is more appropriate. The publisher is responsible for deduplicating authors in the
different lists so that they are not indexed more than once. In case the publisher cannot index individuals
that are part of a collective author name, all individuals must appear as named authors in alphabetical order.

Predetermined lists of collective co-authors are provided on the MMA community page at Zenodo
(https:/[zenodo.org/communities/mission-microbiomes-atlanteco/), together with up-to-date affiliations
and ORCIDs. The lists correspond to ten categories that can be combined according to the scope of the
publication:

1. Co-authors who contributed to the scientific coordination & logistics of MMA: 20 persons
2. Co-authors who contributed to the analysis of samples or sensor data from MMA: 34 persons
3. Co-authors who contributed to the topical study Amazon river plume: x persons
4. Co-authors who contributed to the topical study Trinidad seamounts biodiscovery: x persons
5. Co-authors who contributed to the topical study Coccolithophore bloom: x persons
6. Co-authors who contributed to the topical study Weddell Sea & iceberg: x persons
7. Co-authors who contributed to the topical study Sub-mesoscale: x persons
8. Co-authors who contributed to the topical study Benguela upwelling region: x persons
9. Co-authors who contributed to the topical study Senegal upwelling region: x persons
10. Co-authors who contributed to the topical study African river plumes: x persons
Here, we provide examples of cases that require a collective co-author, and how lists can be combined:

e A publication that uses MMA Results from a specific set of protocols, covering a large
biogeographic region (e.g. the South Atlantic) would include list #1 only.

e Anpublication that uses MMA Results from a broad set of protocols, covering a large biogeographic
region (e.g. the west coast of Africa) would include lists #1 and #2

e A publication that uses MMA Results from a broad set of protocols, covering the Benguela
upwelling region only would include lists #1, #2 and #8.

The proposed use (or not) of a collective author should be communicated to the Partners as part of the
notification of intent to publish (Figure 1, Box 1), so that it can be agreed early on by all Partners,
- This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No
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and individuals who are part of the collective author can engage as co-author. We recommend that you
contact the coordinator (atlanteco-coordteam@googlegroups.com) before sending the early notification
in order to discuss the possible co-authorship options.
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Data Sharing Best Practices

Data Management Plan

The AtlantECO project, and hence its flagship Mission Microbiomes AtlantECO, adopt the FAIR Guiding
Principles for scientific data management and stewardship, making data Findable, Accessible, Interoperable
and Reusable. The Data Management Plan (DMP) of the AtlantECO project sets out best practices aimed at
sharing and integrating six types of data that are generated through the project’s augmented observation
activities, i.e. provenance, environmental, genomics, proteomics, metabolomics and imaging data. The best
practices also address the workflows by which data are curated, analysed and archived throughout their life
cycle as primary data, annotated data and aggregated data. The present document details the best
practices set out in the DMP.

Early deposition

The AtlantECO project requires the early deposition of primary, annotated and aggregated data in the
selected permanent archives following their analytical and technical validation, which must be completed
within three months after the analysis is performed. Data shall be deposited in pre-publication, closed
access mode, unless open access is otherwise agreed following the early notification process (Figure 1)

Early notification - release of data

As a guiding principle, jointly owned data (part of MMA Results) shall be made available in open access as
soon as possible and no later than 31 August 2029, date by which Partners have to exploit their Results
according to ARTICLE 28.1 of the AtlantECO project Grant Agreement (Annex ). The release of jointly
owned data in open access before that deadline requires the approval of Partners (Figure 1), following the
rules described in ARTICLE 29.1 of the AtlantECO Grant Agreement (Annex ). A notification of intent must
be sent by email (Box 3) as early as possible, and no later than 45 calendar days before the data is released
in open access.

As a best practice, Partners agree with the following rules that support the early production of provenance
and environmental context data:

e Provenance (meta)data will be deposited in open access as soon as they are available, and will be
augmented periodically with additional provenance and environmental context.

e All primary environmental data from Mission Microbiomes AtlantECO will be described in a single
publication submitted to a data journal, and granted open access at the time of publication.

e Parts of the primary environmental data may be used to generate environmental context that will
be made available in open access at BioSamples together with sample provenance (meta)data as
early as possible, before the primary environmental data are published in open access.
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Box 3. Email template for the early notification of intent to release MMA Results (data)
To: atlanteco-general@googlegroups.com, atlanteco-mma@googlegroups.com
Dear Mission Microbiomes AtlantECO Partners,

We are proposing to share the jointly owned data from Mission Microbiomes AtlantECO described in the
attached document, which we intend to make available in Open Access in [insert data archive name] on [insert
timeline].

Partners are provided 30 days to object to the release of these results. Objections are justified if:
e the protection of the objecting partner’s results or background would be adversely affected,

e the objecting partner's legitimate interests in relation to the results or background would be
significantly harmed, or/and

e the proposed publication includes confidential Information of the objecting partner.

Please submit any justified objections to the AtlantECO project coordinator (atlanteco-
coordteam@googlegroups.com) together with proposed steps towards agreement within 30 days, so before
[insert date].

If no objections are received, we assume that all partners agree with the release of these jointly owned data in
open access.

Primary data

Specific archives were selected for the deposition and preservation of six types of data generated by the
AtlantECO project (Figure 2). Once deposited in the selected archives, primary data will be curated
according to community standards and assigned unique accession numbers.

Permanent archives selected for the different data types:
e EMODnet for environmental data (https://emodnet.eu/en)
e ENA for genomics data (http://www.ebi.ac.uk/ena)
e PRIDE for proteomics data (https://www.ebi.ac.uk/pride/)

e Metabolights for metabolomics data (https://www.ebi.ac.uk/metabolights])

e Biolmage Archive for imaging data (https://www.ebi.ac.uk/bioimage-archive])

Partners shall have access to primary data available in both open and closed access modes (Figure 3).
Partners shall use only [primary data] curated by the selected archives, and shall include the corresponding
accession numbers, md5 checksum and provenance metadata throughout their work and publications in
order to ensure traceability. Partners shall not exchange versions of the primary data that differ from those
curated by the selected archives, thus ensuring that everyone works with the same data and metadata.
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Figure 2. Schematic diagram of data infrastructures & services that were selected to analyse, curate & archive
primary, annotated & aggregated data from six data types.

Annotated data

Specific analysis pipelines were selected for first-hand analysis and annotation of six types of data generated
by the AtlantECO project (Figure 2). By depositing primary data in closed or open access mode in the
selected archives, Partners agree to making them available to the respective analysis pipelines (Figure 3,
blue workflow). Following the analysis, annotated data are curated according to community standards,
assigned unique accession numbers, and archived in closed or open access mode, matching the access
mode of the primary data used in the analysis.

Analysis pipelines selected for the different data types:
e BioSamples for provenance and environmental context (https://www.ebi.ac.uk/biosamples|)
e MGnify and Ensembl for genomics data (https://www.ebi.ac.uk/metagenomics|)
e PRIDE for proteomics data (https://www.ebi.ac.uk/pride])
e Metabolights for metabolomics data (https://www.ebi.ac.uk/metabolights])

e EcoTaxa for imaging data (http://ecotaxa.obs-vlfr.fr[)
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Partners shall have access to annotated data available in both open and closed access modes (Figure 3).
Partners are welcome to use other pipelines to analyse primary data provided that the resulting annotated
data are made available to all Partners by depositing the annotated data in the selected archive in closed or
open access mode, matching the access mode of the primary data used in the analysis. Partners shall use
only annotated data files available in the data hub, and shall include the corresponding accession numbers,
md5 checksum and provenance metadata throughout their work and publications in order to ensure
traceability. Partners shall not exchange versions of the annotated data that differ from those available in
the data hub, thus ensuring that everyone works with the same data and metadata.

O
’ : / first-hand analysis to \\
(aa) ' A : end-user workflow
= Z
T . 5 Partners who generate
primary annotated e aggregated annotated data using their
lﬂ data data data own analysis pipeline
g \ Partners who generate
. : aggregated data using their

own analysis pipeline

G

Figure 3. Schematic diagram of the Data Hub showing how data generated by a partner are first deposited in the
data archives in open and closed access before being shared with other partners. Three complementary workflows
are depicted: (blue) Following their deposition in the Data Hub, primary data are automatically annotated,
aggregated and made available to the Partners; (orange) Partners can also access primary data, use their own
pipelines to perform analyses, and deposit the resulting annotated data back in the Data Hub, which are then picked-
up by the first workflow; (green) Partners can also access annotated data, use their own pipelines to perform
analyses, and deposit the resulting aggregated data back in the Data Hub, which are then made available to the
Partners.

Aggregated data

Annotated data in open and closed access mode from each data type will be aggregated into tables where
columns have distinct provenance (i.e. distinct accession numbers for either samples, primary data or
derived data) and rows correspond to distinct entities of a reference catalogue or library (Figure 2). Each
table will only aggregate annotated data that share a common reference catalogue, and may be replicated
in parts for publication purposes, so there will likely be several tables for each data type. We expect at least
one table for the following types of annotated data: provenance & environmental parameters, taxonomy,
functional & metabolic potential, proteins & peptides and metabolites. These aggregated data tables will
be curated using community standards (e.g. the Biological Observation Matrix (BIOM) format) and will be
citable with a unique identifier. The functionalities required to produce and archive aggregated data do not
exist, and will be developed by EMBL-EBI.
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Partners shall have access to aggregated data available in both open and closed access modes (Figure 3).
Partners are welcome to use other pipelines to aggregate annotated data provided that the resulting
aggregated data are made available to all Partners by depositing the aggregated data in the appropriate
archive in closed or open access mode, matching the access mode of the annotated data used in the
analysis. Partners shall use only aggregated data files available in the data hub, and shall include the
corresponding accession numbers, md5 checksum and provenance metadata throughout their work and
publications in order to ensure traceability. Partners shall not exchange versions of the aggregated data
that differ from those available in the data hub, thus ensuring that everyone works with the same data and
metadata.

Data Hub

Access to jointly owned data (primary, annotated and aggregated) in closed and open access modes will
be provided to all Partners via a dedicated AtlantECO Data Hub, hosted by EMBL-EBI with a specific
authentication system (Figure 3). There are several aspects of the proposed Data Hub that require
development, notably the use of BioSamples IDs across the different data types, the use of a common
authentication system, and the development of a data aggregation service. Until the Data Hub is
operational, jointly owned data in closed and open access mode will be provided by EMBL-EBI on an FTP
server with a unique AtlantECO login and password.
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ANNEX |

Relevant Articles from the AtlantECO Grant Agreement

ARTICLE 28.1 “Obligation to exploit the results”

Each beneficiary must — up to four years after the period set out in Article 3 — take measures aiming
to ensure ‘exploitation’ of its results (either directly or indirectly, in particular through transfer or
licensing; see Article 30) by:

a. using them in further research activities (outside the action);

b. developing, creating or marketing a product or process;

c. creating and providing a service, or

d. using them in standardisation activities.

This does not change the security obligations in Article 37, which still apply.

ARTICLE 29.1 “Obligation to disseminate results”

Unless it goes against their legitimate interests, each beneficiary must — as soon as possible — ‘disseminate’
its results by disclosing them to the public by appropriate means (other than those resulting from
protecting or exploiting the results), including in scientific publications (in any medium). This does not
change the obligation to protect results in Article 27, the confidentiality obligations in Article 36, the
security obligations in Article 37 or the obligations to protect personal data in Article 39, all of which still

apply.

A beneficiary that intends to disseminate its results must give advance notice to the other beneficiaries of
— unless agreed otherwise — at least 45 days, together with sufficient information on the results it will
disseminate. Any other beneficiary may object within — unless agreed otherwise — 30 days of receiving
notification, if it can show that its legitimate interests in relation to the results or background would be
significantly harmed. In such cases, the dissemination may not take place unless appropriate steps are taken
to safeguard these legitimate interests.

ARTICLE 29.2 “Open access to publications”

Each beneficiary must ensure open access (free of charge online access for any user) to all peer-reviewed
scientific publications relating to its results. In particular, it must:

This project has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement No
862923. This output reflects only the author’s view and the European Union cannot be held responsible for any use that may be made of the

information contained therein.



AtlantECO%a :

a. assoon as possible and at the latest on publication, deposit a machine-readable electronic copy

of the published version or final peer-reviewed manuscript accepted for publication in a repository
for scientific publications;

b. ensure open access to the deposited publication — via the repository — at the latest:
i. (i) on publication, if an electronic version is available for free via the publisher, or

ii. (i) within six months of publication (twelve months for publications in the social sciences
and humanities) in any other case.

c. ensure open access — via the repository — to the bibliographic metadata that identify the
deposited publication. The bibliographic metadata must be in a standard format and must include
all of the following:

i.  theterms “European Union (EU)” and “Horizon 2020”;
ii.  the name of the action, acronym and grant number;
ii.  the publication date, and length of embargo period if applicable, and

iv.  a persistent identifier.

d. deposit at the same time the research data needed to validate the results presented in the
deposited scientific publication.

ARTICLE 29.3 “Open access to research data”

Regarding the digital research data generated in the action (‘data’), the beneficiaries must:

a. deposit in a research data repository and take measures to make it possible for third parties to
access, mine, exploit, reproduce and disseminate — free of charge for any user — the following:

i.  thedata, including associated metadata, needed to validate the results presented in
scientific publications, as soon as possible;

ii.  notapplicable;

iii.  other data, including associated metadata, as specified and within the deadlines laid
down in the ‘data management plan’ (see Annex 1);

b. provide information — via the repository — about tools and instruments at the disposal of the
beneficiaries and necessary for validating the results (and — where possible — provide the tools
and instruments themselves).

This does not change the obligation to protect results in Article 27, the confidentiality obligations in
Article 36, the security obligations in Article 37 or the obligations to protect personal data in Article 39,3
all of which still apply.

European Commission infographics on Open Access to research data
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