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Setting the context: 

why do we talk about Open Science?
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My first research article...
About 15y ago...
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Where are today the data supporting my findings?
- At that time there was no mandatory data availability statement... Authors were 

not required to share data or code supporting their findings: that was the normal!
- Where are the data today?

- Raw data: somewhere in the lab where I did my PhD, stored in CDs or DVDs... Metadata about 
experiments were tracked on paper-sheets, hopefully still preserved in the lab in ring binders stored 
in closets. Raw data were saved in the original acquisition format (by MultiChannelSystems).

- Code: the developed code is backed-up in an old portable hard-drive, which I have at home, in my 
bookcase.

- Analyzed data: again, all results (images, figures, statistical analyses, etc.) were backed-up in a 
portable hard-drive, which is (most likely) at IIT (somewhere in a box where I have my old stuff...). 
The data format was proprietary Matlab format (.m, .mat).

15 years have passed and original research data are basically not accessible anymore...

https://www.multichannelsystems.com/
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http://www.nature.com/news/scientists-losing-data-at-a-rapid-rate-1.14416

80% will be lost in 20 years

Data are fragile 

https://doi.org/10.1016/j.cub.2013.11.014 

Adapted from Elena Giglia, https://doi.org/10.5281/zenodo.3519305 

http://www.nature.com/news/scientists-losing-data-at-a-rapid-rate-1.14416
https://doi.org/10.1016/j.cub.2013.11.014
https://doi.org/10.5281/zenodo.3519305


6

https://doi.org/10.1126/science.acx9770 

https://elifesciences.org/collections/9b1e83d1/reproducibility-project-cancer-biology

https://doi.org/10.1126/science.acx9770
https://elifesciences.org/collections/9b1e83d1/reproducibility-project-cancer-biology
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Is that really the science we need?
Poor reproducibility, selective reporting, no supporting data, … is that really the 
Science we need?

Tennant Sept.2018

Adapted from slide by E. Giglia, https://doi.org/10.5281/zenodo.3519306
There is no difference!!

https://twitter.com/Protohedgehog/status/1043070665073586177
https://doi.org/10.5281/zenodo.3519306
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What is Open Science?
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A definition of Open Science
“Open science is defined as an inclusive 
construct that combines various 
movements and practices aiming to make 
multilingual scientific knowledge openly 
available, accessible and reusable for 
everyone, to increase scientific 
collaborations and sharing of information 
for the benefits of science and society, and 
to open the processes of scientific 
knowledge creation, evaluation and 
communication to societal actors beyond 
the traditional scientific community”. 
(UNESCO Recommendation on Open Science) The key pillars of Open Science

Source: UNESCO Recommendation on Open Science

Nov. 26th 2021

https://unesdoc.unesco.org/ark:/48223/pf0000379949.locale=en
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Open Science is not just Open Access to publications

Open scientific knowledge can be realized not only by 
opening access to scientific publications, but includes data, 
source code and software, educational resources, 
hardware, etc.

1. Dissemination should not be focused only on 
scientific articles.

2. Data should always be responsibly managed, also 
when not open. 

Source: UNESCO Open Science brochure.
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FAIR data: how to responsibly share data

Wilkinson, M., Dumontier, M., Aalbersberg, I. et al. The FAIR Guiding Principles for scientific data management and stewardship. Sci Data 3, 160018 
(2016). https://doi.org/10.1038/sdata.2016.18

https://www.go-fair.org/fair-principles

The FAIR principles emphasize machine-
actionability (i.e., the capacity of computational 
systems to find, access, interoperate, and reuse data 
with none or minimal human intervention) because 
humans increasingly rely on computational support 
to deal with data as a result of the increase in volume, 
complexity, and creation speed of data.
Reference: GO FAIR website.

F indable

A ccessible

I nteroperable

R eusable

For humans and 
machines

F ully

A (rtificial)

I (ntelligence)

R eady

4 fundamental principles
15 sub-principles

The FAIR principles were introduced in 2016 as a guideline to correct scientific Data 
Management.

https://doi.org/10.1038/sdata.2016.18
https://www.go-fair.org/fair-principles
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Open Science in Neuroscience:

a few examples
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The IBL: collaboration is key
Key factors
1. Interdisciplinarity  | 

experimentalists & 
theoreticians

2. Open data sharing | all data 
released within 1y at the 
latest

3. Standardization | 
standardized methods & 
documentation

4. Reproducibility | open 
access/open source 
protocols, tools - hardware 
& software, including 
analytical pipelines

Virtual lab unifying 22 neuroscience 
research groups across the world
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Extensive use of 
bioRxiv for early 
sharing of results

Many 
methodological and 
data articles

Reproducibility and 
sharing are two 
keywords



15

INCF: International Neuroinformatics Coordinating Facility

INCF supports
• The uptake of standards and best practices for RDM
• The cataloguing and use of shared infrastructures
• Community-building in Open and FAIR neuroscience
• Upskilling and training
• Interoperability of publication and repository services
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How to use and participate

1. Find and use open educational resources

2. Use, review, or submit standards

3. Join or propose working groups
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The Allen Institute: shared understanding
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Open Data Portals

Open educational resources
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Where and how to deposit big datasets
Checklist:

✓ If data supports an article, does the journal recommend or require a specific data repository?

✓ If not, should I go for a disciplinary repository? Where to find it?

✓ If I couldn’t find a suitable neuro-repository, is there any generalist or institutional repository I 
can use? Important factors:

1. Accessibility level (open, 
restricted, embargoed)

2. Dataset size
3. Retention period
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Thank you!

We thank Miltenyi Biotec for sponsoring this Symposium
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