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DDDWG recommendations

IUCr DDDWG Recommendations (top two)

•Authors should provide a permanent and prominent link from their article to the raw data 

sets which underpin their journal publication and associated database deposition of 

processed diffraction data (e.g. structure factor amplitudes and intensities) and coordinates, 

and which should obey the 'FAIR' principles, that their raw diffraction data sets should be 

Findable, Accessible, Interoperable and Re-usable 

(https://www.force11.org/group/fairgroup/fairprinciples).

•A registered Digital Object Identifier (doi) should be the persistent identifier of choice 

(rather than a Uniform Resource Locator, url) as the most sustainable way to identify and 

locate a raw diffraction data set.

https://www.force11.org/group/fairgroup/fairprinciples


“IUCr Journals are now taking the lead by encouraging authors to provide a doi for 
their deposited original raw diffraction data when they submit an article describing a 
new structure or a new method tested on unpublished diffraction data. “

IUCr journals



•Findable: easy to identify and find for both humans and computers, 
with metadata that facilitate searching for specific datasets,

•Accessible: stored for long term so that they can easily be accessed and/or 
downloaded with well-defined access conditions, whether at the level of 
metadata, or at the level of the actual data,

•Interoperable: ready to be combined with other datasets by humans 
or computers, without ambiguities in the meanings of terms and values,

•Reusable: ready to be used for future research and to be further processed 
using computational methods. This requires adequate information about how 
the data were obtained and processed (provenance) and an appropriate license

FAIR



FAIR
Metadata schema/record

Doi
Protocol
userID

Image data formats described
Metadata tags

Relevant and accurate metadata
CC0-4….

FAIR for raw data in MX



Raw data in MX

• What are the possibilities of raw data archiving?
• Can we adhere to the FAIR principles?
• Do we reuse the data?



Findable and accessible

Repositories of databases:
• Re3data.org
• Fairsharing.org

Data:
• OpenAire
• DataCite

Discipline specific 
repositories:
• SBGrid
• IRRMC
• CXI

General repositories:
• Zenodo
• Figshare
• Dryad
• Research gate
• ArXiv.org
• Mendeley

Universities, National, EUDAT

Synchrotron, Neutron Facilities and XFEL:
• ESRF
• DLS
• STFC ISIS 
• Store. Synchrotron
• XFELs

• SciCat (ESS)
• ILL portal

Data Policies



DataCite: “x-ray diffraction” 19488 works

➔ Raw images data, powder data, processed data or papers

• Figshare
• Dryad
• Mendeley
• DataShare Edinburgh
• Universities of Manchester, Leeds, Bath, 

Aberdeen, Cambridge, Strathclyde, Bristol, 
Cardiff, Utah

• Geological data

provides persistent identifiers (DOIs) for research data
and other research outputs

Raw data mostly:
• SBGrid
• IRRMC
• Zenodo
• CXI
• Ceon RepOD





diffraction  AND "SARS-CoV-2" NOT zenodo NOT SBGrid→ 24

SARS-CoV-2 → 29
COVID-19 → 13

Findable?

Metadata!



Metadata:
protein sample
reference to pdb

→ “X-ray diffraction”: 1462 + Dataset: 117 Mostly Macromolecular crystallography raw data

→ Community: macromolecules AND diffraction: 151 → Diffraction AND Covid-19: 78 entries
→ Diffraction AND “SARS-Cov-2”: 79 entries
→ Diffraction AND protein: 79  entries

Metadata:
Description of experiment
image headers or Nexus/HDF5

different



Sufficient/Valid Metadata?

Mosflm, XDS, Dials via xia2

610 datasets







Raw data link in PDBe

John Berrisford:

out of the 9665 X-ray 

entries that were released 

in 2019 we have DOI's

for raw images in 205 of 

these entries.



Reuse of processed data





https://covid-19.bioreproducibility.org/

Reuse of processed data

Whenever necessary and 
possible, we intend to start 
our re-analysis from 
reprocessing of the original 
diffraction images [28]. 
However, quite often we 
were unable to obtain the 
diffraction data despite the 
IUCr recommendation [29] 
and an earnest appeal from 
the community to make 
diffraction data related to 
CoV-2 public
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https://covid-19.bioreproducibility.org/


Re-refinement: Isolde
Validation: Auspex, Molprobity
Links to: PDB-Redo and Buster(Global Phasing)

Reuse of processed data

→ 83 links to raw diffraction data: 
74 Zenodo: main protease (PANDDA project)
9 IRRMC
(2 in SBGrid are not mentioned)

Andrea Thorn



Reuse of raw data

https://www.globalphasing.com/autoproc/wiki/index.cgi
?Covid19

In total 10 data sets (from proteindiffraction.org)
are being re-processsed

Clemens Vonrhein & Gérard Bricogne

Re-refinement of the processed data is ongoing

https://www.globalphasing.com/autoproc/wiki/index.cgi?Covid19


Interoperable

Image data formats: 
Mar345, MarCCD, ADSC, Raxis, Oxford, CMOS RDI, Pilatus (imgCIF/cbf), Eiger (HDF5)
….CSPAD,AGIPD... 

Vocabulary: metadata tags:
Plethora of Ascii key-words , imgCIF, Nexus

Software packages can deal with most image formats:
HKL3000/XDS/d*Trek/Mosflm/Dials/EVAL



Reasons for reprocessing:
• Multiple lattices: % overlap (if we can go to CC1/2 0.14 this should matter)
• TDS/background (not solved in integration; also streaks not accounted for)
• Resolution cut-off
• Anisotropic data
• Unsolved structure
• Diffuse scattering (packing disorder or internal mobility)
• Incommensurate modulation

Raw data re-use



Conclusions

FAIR
Metadata schema/record

Doi
Protocols
userID

Image data formats described
Metadata tags

Relevant and accurate metadata
CC0-4….

• IUCr:  imgCIF dictionary 
• HDRMX NXmx Gold Standard using Nexus/HDF5

• FAIR?


