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INTRODUCTION 

 
This first version of the DMP provides an analysis of the main elements of the data 
management policy that will be used by the members of the consortium with regard to the 
data generated through the life of the project. The DMP will be released in compliance with 
the Horizon 2020 FAIR DMP template, provided by the European Commission, and updated in 
the end of the project. The DMP has been generated with the help of the “Opidor software”. 
The main rules have been discussed during the project Kick-off meeting on February 2/3 in 
Brussels. 
In the document, the effort has been focused on the identification of the project data and on 
the common rules to: 

- Name the data (to be able to find in database) 

- Share the data (in the consortium and out of the consortium) 

- Guarantee the data reliability 

- Archive the project data (which data’s, where) 

 
 

IDENTIFICATION OF THE DATA 

The data generated by the project PrimoGaia will be divided in two sets: 
 

1) The scientific raw data 

- calculation code (B0 models,) 
- simulation results (DNP transitions,) 
- instrumental specification (coil specification, power,) 
- instrumental model 
 
- NMR spectra (Raw data file, FT,...) 
- MRI image 
 
- chemical reaction schemes 
- chemical product characterization (yield, RPE,) 
- animal physiological constant 

 

2) The administrative data 
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- Regulatory data (GRANT agreement, consortium agreement, ethic documents) 
- Coordination data (periodic, meeting report, financial report,) 
 
 

GENERAL POLITIC FOR DATA SHARING 

The scientific raw data are produced by each partner. Each partner is responsible for the data 
it generates (identification, naming, conversion, storage) and he freely decides to share them 
within the consortium. 
Public data will be limited to: scientific publications data, scientific meeting presentations data 
and abstract and public deliverables reports after their validation by the commission 
administration. 
 
 
DATA EXCHANGES 

The rough data produced by each partner is in proprietary format. To be shared inside the 
consortium, the partner must convert them in an open format (OASIS norm). 
 
 

DATA NAMING 

In order to associate a minimum of metadata allowing the correct identification of the data, 
we propose: 
 
<project name>_<yyyy-mm-jj>_<data-type>_<partner acronym >_<free>.<ext> 
 
exemple : pg_2020-01-22_rep_CNRS_DataManagementPlan.pdf 
 
<project name>: pg (PrimoGaia) 
 
<yyyy-mm-jj>: 2020-01-22 (please respect the format) 
 
<data-type>: rep (report), fixed at 3 characters, free types must be defined and listed in a 
table accessible to all partners 
 
<partner acronym>: CNRS (as defined in the GRANT Agreement) 
 
<free>: free text ex.: Data Management Plan 
<ext>: pdf (define a data format) 
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DATA RELIABILITY 

We suggest that scientific data be stored on the storage systems of the partner who produces 
it. Each partner will ensure a re-copy of this data. Shared data must be named according to 
the common nomenclature. These shared data can also be stored on the CORE space dedi-
cated to the project (which ensures a more sustainable conservation) 
 
 

PROJECT CORE SPACE 

A project Collaborative space based on “Sharepoint software” has been opened. The access is 
reserved for project partners by password (https://extra.core-cloud.net/projets/primogaia). 
It offers a permanent storage solution for files created inside the consortium (txt, ppt, pdf, 
xls,…). The space is organized with entries based of the different WP’s of the project and one 
specific dedicated directory for the Scientific Advisory Board. 
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DMP opidor FILE 
 
PRIMOGAIA Data management plan created using DMP OPIDoR 
 
DMP writers: Jean-Michel FRANCONI, Philippe MASSOT 
 
Affiliation: CNRS 
 
DMP model: Horizon 2020 FAIR DMP 
 
Last DMP modification: 23/01/2020 
 
Funding: Europe H2020-FETOPEN-2018-2020 
 
Grant number: 863099 
 
Project abstract: 
 
PrimoGaia opens up a new pathway in Magnetic Resonance Imaging (MRI) by initiating the 
concept of in vivo “enzymatic imaging” for a better understanding of human physiology, early 
detection and prognosis of diseases, monitoring of therapeutic treatment. The main objective 
is to overcome current boundaries by making it possible to map and quantify the activity of 
an enzyme in a pathological tissue. It will be accomplished by building an MRI instrumentation 
operating at earth field in order to allow the use of 70MHz frequency for saturating the 
Electron Paramagnetic Resonance (EPR) transition of Nitroxyl radicals. Enzyme activity is 
assessed by the use of suitable probes designed to generate the radical upon action of the 
enzyme of interest. Upon saturation of the radical EPR resonance, polarization is transferred 
to the protons of the water molecules (Overhauser MRI). The enhancement factor will be high 
(more than two orders of magnitude). The polarized water signal thus reports on the local 
concentration of the radicals that reflect the enzymatic activity. 3 lines of activity will be 
addressed to generate the radicals of interest, namely: i) using a radical-containing molecular 
precursor that, upon the action of specific enzyme, yields a radical whose absorption 
frequency is sufficiently different to be selectively irradiated; ii) the use of paramagnetic 
impurities on nano diamond surfaces to increase the OMRI effect; iii) the use of radical 
precursors as “prodrugs” generating a signal only after their activation. The overall 
methodology will be much less expensive than the current clinical scanners and will allow 
distribution in developing countries. PrimoGaia brings together an interdisciplinary 
consortium of research teams from 4 academics: Aix-Marseille University, UMons, U Torino 
(reagents), CNRS Bordeaux (EPR unit, sequences, biology); Fraunhofer (Physics) and 2 
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companies: “STELAR” (magnetic unit) and “Pure Devices” an innovative SME (MRI 
instrumentation). 
 
Principal investigator: Jean-Michel FRANCONI 
 
Contact person: Jean-Michel FRANCONI 
 
 

1. DATA SUMMARY 
 
● The main objectives are: (1) to document and to validate the developments carried out 

within the project workplan. (2) to communicate the results of the project to the 
academic and industrial communities impacted by the project. 

● The Project goals are in the field of NMR instrumental development, in the synthesis 
of new contrast agents, in the validation of a new method involving both the new 
instrumentation and the new probes. Within the main project goals of building 
instrumentation and develop new contrast agents in order to produce a scientific 
result and data associating the instrumentation and the agents, it is necessary to 
collect, store and share data and preserve the originality of the data for the scientific 
community. 

● The main data formats will be: (1) Written documents (reports, procedures..., texts 
including diagrams and pictures), will be made available in open formats (like Oasis or 
pdf …); (2) Some web pages (html …); (3) data produced by calculations and 
simulations;(4) Measured raw data acquired or post-processing of results: proprietary 
formats dependent of the acquisition modality acquisition, converted if necessary in 
open formats (“csv”, ...) for sharing. 

● The data comes from the activity of the partners in project (Aix Marseille University, 
CNRS, Fraunhofer, Mons University, Pure-Devices, STELAR, Torino University) 

● The data volumes depend on the type of data considered. This FETOPEN exploratory 
project does not allow to know a priori the volume of data. However, we will be 
watchful to produce a regular estimation of data volume throughout the project 
progress. Each partner is responsible of its data and must make in charge the means 
necessary for the storage (archiving) of the data that it produces. This project is not 
intended to produce repetitive large volume of data. 

● FETOPEN projects are exploratory research projects. It is important to allow certain 
data to be reused because this data can be rare or sometimes unique. In addition, 
FETOPEN projects present a technological breakthrough which needs to be 
documented. In the fields of very low field MRI and in the use of the dynamic 
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polarization phenomenon for the mapping of enzymatic activity, the data can be useful 
for: (1) the scientific communities of low-field MRI instrumentation and contrast 
agents; (2) the radiological and clinical medical communities; (3) the industrial 
communities of medical construction and contrast agents for imaging. 

 
 

2. FAIR DATA 
 
2.1 Making data findable, including provisions for metadata: 
 
 
● Each shared data will include at least a set of metadata including: name of the project, 

date of production, name of the producer and information on the conditions of 
production of the data (software and version used ...). Not all data types have been 
identified yet. 

● Proposition: <project name>_<yyyy-mm-jj>_<data-type>_<partner acronym 
>_<free>.<ext> 

 
exemple:  pg_2020-01-22_rep_CNRS_DataManagementPlan.pdf 
 
<project name> : pg (PrimoGaia) 
<yyyy-mm-jj>: 2020-01-22 (please respect the format) 
<data-type>: rep (report), fixed at 3 characters, free types must be defined and listed 
in a table accessible to all partners 
<partner acronym> : CNRS (define in the GRANT Agreement) 

             <free>: Data-Management-Plan 
<ext>: pdf (define a data format) 
 

● Project key words, as stated in the project proposal, are: Dynamic Polarization, pre-
polarization, Enzyme activity, ultra-low field, contrast agents, chronic obstructive pulmonary 
disease, Overhauser, enzymatic mapping, low-cost instrumentation. 

 Acronyms to be used:  

o DNP – Dynamic Nuclear Polarization  
o NMR – Nuclear Magnetic Resonance 
o MRI – Magnetic Resonance Imaging  

 
 PrimoGAIA partners acronyms: 
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o Centre National de la Recherche Scientifique – CNRS 
o Fraunhofer –FH 
o Pure Devices – PD 
o Stelar 
o Université de Mons – UMONS 
o Università degli Studi di Torino – UT 
o Aix-Marseille Université  - AMU 

 
● All written documents must include a header according to the proposed model 

(necessary information: date, version, author, entity, etc.), the versions are managed 
manually. The raw acquisition data are necessarily unique, the management of post-
processing data is left under the responsibility of the producer. For data sharing the 
version must be clearly identifiable and incremental. 

  
 
 
2.2 Making data openly accessible: 
 
 
● The project open data will be limited to data which were used in scientific publications 

or for presentations in a scientific event 
● The data will be made available by scientific publications (open access publications), at 

least on the HAL service (platform ...), or on an institutional data repository  
● There will be no specific constraints due to the use of open formats. The necessary 

tools are those systematically present on IT equipment (word processing, internet 
browser) 

● A core space is available only for the project consortium for the deposit of confidential 
information: https://extra.core-cloud.net/projets/primogaia/default.aspx  

 
 
 
2.3 Making data interoperable: 
 
There are two types of scientific data in the PrimoGAIA project: 

- The raw data which are numerical files, such as points, matrices ... To make them 
interoperable, they will be, when necessary, converted to .csv format which is an 
open text format. 

- MRI images that are obtained using the "first kernel" and "whole body" systems. 
The software that drives the systems and generates the images runs in the 
proprietary Matlab format. In order to make the data interoperable, a module has 
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been added to transform the Matlab format images into NIfTI format. The 
Neuroimaging Informatics Technology Initiative (NIfTI) is an open file format 
commonly used to store brain imaging data obtained using Magnetic Resonance 
Imaging methods. Many free software programs can be used to read this format 
and ensure the interoperability of imaging data. 

 
 
2.4 Increase data re-use (through clarifying licenses): 
 
 
● New software codes developed in the project must be licensed by the producer in 

respect of each entity rules. For the document’s presentation shared in the project, we 
propose to use the “Creative commons” capability with an option choice decided by 
the consortium. 

● The data which are part of a project public deliverable will only be made available after 
the deliverable will be published on the website of the European commission. 

● The re-usable data will be limited to all scientific published data on open access, based 
on the rules of ethics for the use of published results. The limitation is only due to the 
fact that it is not possible to guarantee a permanent storage of the data produced on 
different storage units managed by each partner. 

● We suggest that scientific data to be stored on the storage systems of the partner who 
produces it. Each partner will ensure a re-copy of its data. This data will be available at 
least up-to ten years after the end of the project. 

  
 

3. ALLOCATION OF RESOURCES 
 
● The data storage costs are the responsibility of each partner who produces them. 
● All partners are responsible for the management and storage of the data generated by 

them. The coordinator is responsible for the management and the storage of official 
periodic reports. The financial efforts of the partners to ensure this mission over the 
duration of the project are under the responsibility of each partner. 

● The produced data will have a value if it is published or patented. Cost are linked to 
these modalities. Costs may be re-evaluated at least every year during the project life. 
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4. DATA SECURITY 
 
 
● There is no transfer of sensitive data. For the moment, there is no use of external 

data storage. Storage security (data protection and reliability) is ensured by each 
partner. 

 
 

5. ETHICAL ASPECTS 
 
Data relating to ethics (personal authorization to experiment on small animals, approvals, etc.) 
are specific to each partner, and can be consulted by the competent authorities on request. 
 
Experiments may be conducted on small animals (mice, rats...) inside the project, depending 
on the partner’s activities. Each partner has the obligation to follow the European and the 
related state/country regulations. The coordinator will collect all related information (labora-
tory agreements or protocol accreditation that guarantee the respect of those regulations and 
store them on the collaborative platform under WP1/Ethics folder: https://extra.core-
cloud.net/projets/primogaia/WP1/Documents/Ethics. 
 
At the CNRS, in the CRMSB laboratory, the enzymatic activity mapping will be carried out on 
mice models, as this project involves “in vivo” experiment in order to prove the enzymatic 
mapping capability. We will use standard mice C57BL/6 provided by an approved breeder, 
according to the European and French animal ethic rules. The mice will not be genetically 
modified. About 30 animals/year will be used on the second half of the project. The CNRS 
Bordeaux structure has an agreement for animal accommodation (B33-063-926 for rats and 
mice obtained in 08/2013 and renewed in 08/2020). All experimental areas are covered by 
this agreement. CNRS-Bordeaux has a general agreement for standard MRI image on rodents 
(APAFIS#9547-2017041116143942 v2 starting from 29/01/2019, valid for 5 years). For the en-
zymatic research activity, Dr. Philippe Mellet in charge of developments in biology for Pri-
moGAIA (CNRS Bordeaux) has a specific animal experimentation agreement (APAFIS#18952-
2018112816448743 v12 starting from 4/02/2020, valid for 5 years). A specific agreement has 
been submitted in December 2021 to the local Ethic Committee (CEE50 approved by the 
French Ministry of Research (MESR)) for in vivo experiments on the “First Kernel” system. Dr 
Elodie Parzy is in charge of this agreement.  
The CNRS has also signed on February 22nd 2021 the Concordat on Openness on Animal Re-
search in France. Signatories to the Concordat have agreed to be more open about their use 
of animals in research, and to abide by the following four commitments: 
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1. To be clear about when, how and why we use animals in research 
2. Enhance the communications with the media and the public about the research using 

animals 
3. To be proactive in providing opportunities for the public to find out about research 

using animals 
4. To report on progress annually and share experiences 

 
All signatories agree that they will work to fulfil the four Commitments, initiating projects and 
strategies that are relevant and appropriate to their organizations to be more open about 
their use of animals in research. The signatories will be asked to report on their progress in 
taking these steps. 
 
The group from UMONS will also perform studies on small animals (e.g., healthy mice). Their 
part of the work involves the study of the biodistribution of suspensions. To perform such 
experiments, we can rely on the CMMI center in Belgium in which Prof. Sophie Laurent is ac-
tively involved. The CMMI is an integrated preclinical imaging facility, which provides services 
and training for academic and industrial partners. Experiments on small animals for in vivo 
imaging will be under the scope of Dr. Lionel Larbanoix (Biomedical scientist) and Dr. Sébastien 
Boutry (Biologist) (see attached files) (lionel.larbanoix@umons.ac.be, sebas-
tien.boutry@umons.ac.be) at CMMI center. Both have a FELASA (Federation of European La-
boratory Animal Science Associations) certification and use to contribute to in vivo imaging 
experiments for characterization steps of compounds developed by the NMR and Molecular 
Imaging laboratory; General, Organic and Biomedical Chemistry department (head: Prof. So-
phie Laurent). The Center for Microscopy and Molecular Imaging (CMMI, 
https://www.cmmi.be/) site is located in the Biopark Charleroi Brussels South (8 rue Adrienne 
Bolland, 6041 Gosselies (Belgium)) and hosts two academic institutions (UMONS and ULB) as 
well as several companies active in the field of medical sciences. Small animal procedures are 
carried out in accordance with experimental protocol 2011-07 accepted by the ethics commit-
tee of CMMI (Laboratory Agreement, LA15005-89; Director of animal facility: Dr. Philippe Hor-
lait), following animal ethics rules of the European (86/609/CEE) and Belgian legislations. For 
the project, mice will not be genetically modified (standard mice such as C57BL/6 or CD-1 will 
be employed). Ten to twenty small animals will be studied by the UMONS group during the 
research. 
 
 


