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PaNOSC: What is it?
- Photon and Neutron Open Science Cloud (Grant no. 823852 in EU Horizon 2020 program)
- ExPaNDS (Grant no. 857641, PaNOSC complement for national facilities)
- Neutron (LENS) and synchrotron (LEAPS) facilities in Europe 
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PaNOSC: What is it?

Neutron science in Europe:

Photon science in Europe:

Since 1960s
35000 researchers

19 facilities

>300 end-stations

>1 million hours beam time/year

5000+ publications/year

5 Nobel prizes 
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PaNOSC: The challenge of diversity

• Very diverse scientific communities

• 1000s of individual experiments

• Data and metadata?

• FAIR data

• Instrument metadata

• Experiment metadata

• Sample metadata 

• Other characterization 
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EOSC Future: Scientific project

Focus in a single technique: Small Angle (Neutron/X-ray) Scattering (SANS/SAXS)
and a single problem: Conformation of proteins and macromolecular complexes.

Tian et al, Food hydrocolloids (2020)
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EOSC Future: Scientific project
Goal: Create an easy (semi-)automatic workflow allowing to download reference structures of proteins 
or biomacromolecular complexes and experimental data (from user facilities or curated databases) and 
combine them to obtain a set of plausible molecular conformations.

Uses: Teaching and facilitate use of SANS/SAXS techniques by non-experts.
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The demonstration in a nutshell

STEP 1:
http://replay.notebooks.egi.eu

login e.g. using UmbrellaID

http://replay.notebooks.egi.eu/
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The demonstration in a nutshell

STEP 2:
https://github.com/isafiulina/sas_helper

binder

TO DO: Findable in EOSC Marketplace!

https://github.com/isafiulina/sas_helper
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The demonstration in a nutshell

STEP 3:
Jupyter Notebook environment
(upload data or go to Notebook)
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The demonstration in a nutshell
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The demonstration in a nutshell

STEP 4:
Get protein reference structure

from Open Data Base
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The demonstration in a nutshell

STEP 5:
Visualize loaded structure
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The demonstration in a nutshell

STEP 6:
Load experimental data 

and plot them



eoscfuture.eu                 @EOSCFuture EOSCfuture

The demonstration in a nutshell STEP 7:
Calculate SAXS and SANS profiles.

For SANS check differences between H/D.
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The demonstration in a nutshell

STEP 8:
Generate alternative conformations from 
the reference structure by moving smartly 

the flexible residues of the protein
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The demonstration in a nutshell

STEP 9:
Fit calculated profiles to SAXS and SANS data, in order to 

select more likely/abundant conformations.
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The demonstration in a nutshell

STEP 10:

Multi model fit using combinations of most 
likely conformations.

Get comprehensive output 

Interactive plotting 

Save the result
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EOSC Future and PaNOSC: Conclusions

• Photon and Neutron facilities are committed to FAIR principles and open data.

• Several facilities (but not all) have already on-boarded their data repositories and even 
provide infrastructures to work with the data. But at present they all require to be a 
registered user of the facility to have access.

• Big challenges due to the diversity of science done in PaN facilities and the “user facility” 
status (work mainly on samples provided by users, and whole knowledge of the sample is 
only available to the external group, not to the facility).

• Need to find ways to open data/resources to “non-users” and improve FAIRness of stored 
data (electronic logbooks, incentives to users to improve sample description, etc.)

• Proof-of-concept for a well defined case. Hopefully extensible to other communities: 
powder diffraction, spectroscopy, materials science, etc.


