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In 2020, a team at DeepMind released AlphaFold—a 
system that could predict the 3D structure of proteins with 
astonishing accuracy. Overnight, it solved a 50-year grand 
challenge in biology: how a chain of amino acids folds into a 
functional protein.
 
It was trained on hundreds of thousands of protein 
structures—data painstakingly collected over decades by 
scientists around the world.

And crucially, that data was public, structured, and 
accessible—thanks to the Protein Data Bank (PDB), a 
public repository where researchers deposit their findings.

The Goal for FAIR Data in Photon Science
Making AlphaFold-level breakthroughs the rule

Image by Irina 
Bezsonova, free for 

use under a CC-BY-4.0 
licence. 
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The Goal for FAIR Data in 
Photon Science
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Structural biologists populated the PDB thanks to 
Photon Science instruments and techniques.

They are one in hundreds of communities using light 
sources for their science.

The next Alphafold could be feeding on the 
perovskite database, the human organ atlas, etc.

See a curated list of open data resources related to 
Photon (and Neutron) Science here:

https://leaps-wg3.desy.de/open-data-resources.html 

Image by Irina 
Bezsonova, free for 
use under a CC-BY-4.0 
licence. 

Making AlphaFold-level breakthroughs the rule
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FAIR(i) Data in Photon Science

FA I
PaN standards
Formats, Metadata framework, 
PaNET, PaN-training

Communities standards
OSCARS projects

R
Big data
Visualisation, slicing, VISA

Topics touched upon in this talk

Policies
Journals editorial policies, 
funders, data policies of PaN 
RIs(i) 

Implementation
DMPs, Metadata catalogues, 
PaN data portal, OAI-PMH

(i) „FAIR” as in Findable, Accessible, Interoperable and Reusable – https://www.go-fair.org/fair-principles/
(ii) „PaN RIs“ are Photon and Neutron Research Infrastructures, i.e. synchrotrons, FELs, neutron sources.

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


FA. the Findable and 
Accessible in FAIR
Researchers around the globe make 3D structures of proteins freely available 
from the PDB archive. Why? 
The structural biology community has long embraced the principle of open data 
sharing. Structural data are considered foundational scientific knowledge. 
There’s a strong ethical and cultural expectation to share them publicly. 
Researchers get credit and recognition for their published structures.
And as a result...
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 A lot of progress, mostly driven 
by funders and convinced 
communities.

FA. And in Photon Science in 
general?

Many communities, many expectation levels
Still at very different points on the road towards FAIR and 
open data. Great benefits to coordination efforts and 
transfers.

Recognition slowly taking off
In 2014, the European Commission began requiring open 
data sharing through a Horizon 2020 pilot program.
It expanded over time until open data became the default for 
all projects in Horizon Europe. „As open as possible, as 
closed as necessary.“
Helmholtz is recognising data (and SW) publication as a 
research outcome from 2028 onwards. Calls for 
benchmarking data, data hubs, …
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FA. Data Policies at PaN RIs 
and at DESY

Wilkinson, M et.al. 
The FAIR guiding 
principles for scientific 
data management and 
stewardship

May 2025
DESY Data Policy

2014 2016 2018 2020 2022 2023 2024 2025

Pilot phase of EOSC Adoption in PaN facilities

An early recognition that PaN RIs are becoming data 
producers with high data flow and need to alter their 
practices.

PaN-data Europe. 
Common policy 
framework on scientific 
data

2011

August 2021
Data Policy 
framework 
for PaN RIs
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https://leaps-wg3.desy.de/open-data-resources.html#gotodatapolicy

FA. Data Policies at PaN RIs and at DESY
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„The follow-up costs for research data 
management and long-term archiving 
of data [...] will be borne by DESY as an 
institution [...]“

„A data management plan (DMP) 
should be created for all activities that 
generate research data. […] DESY 
provides suitable tools for planning, 
creating, implementing and managing 
DMPs.“

„Published research data that has 
been assigned a persistent identifier 
must be stored and made accessible 
indefinitely […].“

„Research data should be made 
publicly available in a timely manner, 
and associated metadata must be 
made publicly available in a timely 
manner. [...] the data should be made 
available under a CC-BY or CC-0 
licence. Published metadata must be 
licensed under a CC-0 licence or an 
even less restrictive licence.“Translated from German by DeepL

„DESY supports its researchers 
[…] in managing their research 
data [...] by appointing one or 
more research data managers.”

FA. Data Policies at PaN RIs 
and at DESY
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FA. Talking about Data 
Management Plans...

https://www.youtube.com/watch?v=9wCh2z8e7DI
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FA. the Findable and Accessible in FAIR
Implementation for (meta)data access in Tim’s talk right after me
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FA. the Findable and 
Accessible in FAIR

OAI-PMH endpoint: standard for metadata harvesting
Another outcome of ExPaNDS and PaNOSC is the addition of 
a module in SciCat and ICAT for OAI-PMH.

PaN search API endpoint
And for a PaN-specific search API.

https://leaps-wg3.desy.de/open-data-resources.html#gotofacility
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FA. the Findable and Accessible in FAIR
A few words on the PaN data portal <data.panosc.eu>

Further developed in the 
frame of 

PaN-Finder project, 
introducing an AI-
powered search tool to 
improve findability.
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I. The road towards 
Interoperability
The primary information stored in the PDB consists of coordinate files for 
biological molecules: a list of the atoms in each protein and their 3D location in 
space. The PDB provides uniform formats (PDBx/mmCIF files) with standard 
metadata, automatic validation tools, quality checks and training material.  
Everyone can understand the data in the PDB.
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I. Formats and standards 
for Photon Science

CBF dat

EDFF TIFF

json

txt

ascii

raw

jpeg

mrc

pxt
openPMD Zarr

CXI

XDICSV

DOIDOI 10.5281/zenodo.682167610.5281/zenodo.6821676

→ A discipline-agnostic common metadata framework

Verification and validation of Nexus files
NXvalidate
punx

See https://manual.nexusformat.org/validation.html

i

Current strategy
1. Keep advertising NeXus as the standard in PaN
2. Investigate LLMs for metadata extraction from e.g. ELN
3. Investigate transcoding modules

i
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I. Formats and standards for Photon Science
The PaN techniques ontology PaNET

http://purl.org/pan-science/PaNET/

The ontology for experimental 
techniques
- facilitate consistent semantics
- provides synonyms, references and 
PIDs
- enhances search results from PaN 
data portal
- has a defined maintenance process
- REST API
- mappings
...

13.08.2025 17FAIR Data in Photon Science | Sophie Servan

http://purl.org/pan-science/PaNET/


I. Formats and standards for Photon Science
An example application for PaNET

Developed by Melanie in 
the frame of
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I. Training material for PaN
A few words on the PaN training portal <pan-training.eu>

Further developed in the 
frame of 

mTeSS-X project, 
enhancing its 
interoperability with 
other content 
aggregators.
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I. Formats and standards for Photon Science
Community-specific endeavours towards interoperability

https://oscars-project.eu/projects/ 
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R. Handling big data to make 
it reusable
PDB files are a few KB for small proteins, several MB for large multi-chain 
assemblies. The wwPDB policy states that data files contained in the PDB archive 
are available under the CC0 1.0 Universal (CC0 1.0) Public Domain Dedication.
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R. Reusable Data: the R in FAIR
Data volumes in Photon Science and solutions

FEL experiments generate the largest per-run data volumes 
in photon science: PB-scale vs. TB-scale for synchrotrons.
Until now, users mostly need to be on site.

Working on off-premises access and reuse
Tools such as online visualisation and data slicing open up 
new perspectives for data reuse in PaN, transferring only the 
data of interest.

https://h5web.panosc.eu
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R. Reusable Data: the R in FAIR
Data Analysis Services in second Tim’s talk right after me
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FAIR Data in Photon 
Science

Importance of Data Managers to make sure data 
usage complies with our policies and standards 
are kept up-to-date. NIAC, RDA, NFDI, LEAPS.

Several outcomes of previous EU projects have 
become long-term resources for PaN: 
data.panosc.eu, PaNET, PaN-training.eu, SciCat, 
VISA.

LEAPS WG3 is a good vehicle for the necessary 
coordination effort.

Direct data access is our next big task.

Image by Irina 
Bezsonova, 
free for use 
under a CC-BY-
4.0 licence. 

Making AlphaFold-level breakthroughs the rule
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Thank you.
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