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Disclosure



Reproducibility (2014-15)

Cost: $28 billion per year for US



Reproducibility (2022)



FAIR Journals



Data dump vs resource

Repositories for raw data: 

IRRMC, SBGrid, EMPIAR



Data dump vs resource

I. Long-term availability of data

II. Persistent identifiers are assigned for all datasets

III.  The status of datasets is trackable via persistent 
identifiers

IV. All datasets are accessible via persistent 
identifiers

V. Restricted access datasets are discoverable via 
persistent ids

VI. Bidirectional links exist between datasets and the 
scientific publications that use them 

VII. Archive is searchable by a wide variety of criteria

VIII. Datasets are validated 

Gus, J.M. & McMahon, B. (2014). Acta Crystallogr D Biol 
Crystallogr 70, 2520-2532 



https://proteindiffraction.org

~29,000 visits
~21,000 sessions



Harvesting metadata



IRRMC extraction metadata/annotations 
from image headers, PDB, SG databases …



Grabowski et al  Acta Cryst. (2016). D72  1181–1193

Insights from the metadata: data collection 
strategy



IRRMC as a training set for machine 
learning  

Czyzewski et al (2021), Expert Syst. Appl. 174: 114740 



IRRMC hosts data used for 
workshops…



https://covid-19.bioreproducibility.org

A., Wlodawer et al.,(2020) FEBS J., 287, 3703–3718

I., Shabalin et al., (2020). IUCrJ., 7, 1048–1058. 
D. Brzezinski et al., (2021) Protein Sci., 30, 115–124
M. Grabowski et al., (2021) IUCrJ, 8,  395–407
M. Kowiel et al., (2019) Bioinformatics, 35,  452–461



Re- refinement

D. Brzezinski et al., (2021) Protein Sci., 30, 115–124



Example of use



Servers in Minor lab

CheckMyMetal        CMM

CheckMyBlob       CMB

Molstack

Fitmunk

covid-19.bioreproducibility.org

Integrated Resource for Reproducibility  IRRMC

Macromolecular Crystallography

Protein Purification and Crystallization Artefacts 



Pieter Bruegel the Elder

Tower of Babel 
we need to understand each other



A Prototype of
Advanced Information System 

Zhang, H. et al. (2021) IUCrJ 8:1-12



Joel Achenbach, Yasmeen Abutaleb Washington Post, Sept 30, 2021



Joel Achenbach, Yasmeen Abutaleb Washington Post, Sept 30, 2021

We are flying blind
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Depositors of data

JCSG

CSGID

SSGCID

MCSG

SGC

NYSGRC

Many individual

crystallographers…

Marek Grabowski
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