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Bowler et al., J Sync Rad (2015)

• Fully autonomous beamline

• no user control

• data collection optimised for every sample

• Flexible booking, queuing system

• Arinax MD2s diffractometer

• Flex HCD – 368 samples capacity

• Pilatus3 2M

• CrystalDirect Harvester

MASSIF-1

Fixed energy: 12.84 keV

Highly intense beam: 5 x 1012 ph/sec

Flexible beamsize: 100 to 10 µm



Svensson et al., Acta Crys D (2015) - Svensson et al., Acta Crys D (2018)

Samples at MASSIF-1

Diversity of sample holder (pins)



Samples at MASSIF-1

Multiple data collectionDiversity of sample holder (pins)

Svensson et al., Acta Crys D (2015) - Svensson et al., Acta Crys D (2018)



Samples at MASSIF-1

Pseudo-helical data collection

Multiple data collectionDiversity of sample holder (pins)

Svensson et al., Acta Crys D (2015) - Svensson et al., Acta Crys D (2018)



Workflow details: https://www.esrf.fr/MXPressWF

Tutorial on Feb 7th, afternoon
Diffraction Plan

Svensson et al., Acta Crys D (2015)

Workflows

https://www.esrf.fr/MXPressWF


Data collection results

• Automated data processing

• Structure solution

• Ligand fitting



Brockhauser et al., Acta Crys D (2013)

Data collection of low symmetry space groups
Automated crystal reorientation and additional data collection

Mini-κ goniometer head  

Space group P1: small amount of data lost in the blind region

• Mini kappa opening

• Second data collection at different crystal orientation



Data collection of 1057 (pilot project: P1)
PanDDA analysis 135 datasets did not detect any binding for this ligand

“Old” data for complex

(Standard protocol)

“New” data for complex

(4-sweep protocol on ID30-B)

“New” Model

(refined against a 

4-sweep DMSO 

dataset, ID30-B)

“Old” Model

(refined against best 

standard dataset)

(Collaboration: Merck KGaA and Marquez Team)



Integration of the CrystalDirect harvester
Commissioning ongoing



Crystallization facility at EMBL:

• Online Crystallography (Protein to Structure)

• Fragment Screening 

• Serial crystallography for membrane proteins

CrystalDirect harvester
Fully automated crystallography pipeline controlled through CRIMS interface

Cipriani et al., Acta Cryst D (2012)  - Cornaciu et al., J Vis Exp. (2021) 

htx@embl.fr

Funded access:

mailto:htx@embl.fr


CrystalDirect harvester at MASSIF-1
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CrystalDirect harvester at MASSIF-1



Automated crystal harvesting and data collection pipeline
Harvesting plan preparation in CRIMS interface



Crystal Direct harvester
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Crystal Direct harvester



Automated crystal harvesting and data collection pipeline
Software integration

ISPyB - ExiMX

CrystalDirect

harvester

Harvesting 

Plan 

Workflow

Data collection 

Crystal harvesting

Protein crystallisation



Current status

Data collection at cryogenic temperature

• Samples harvested and collected in automated mode without user intervention

• Systematic analysis of crystallization conditions

• MXPressR: small fast mesh + EDNA

Dehydration screening

• Improve crystal diffraction quality

• Queue system to shorten the experimental set up

• MXPressR_dehydration: batch configurable parameter

Data collection at room temperature

• Protein dynamic, ligand binding site interactions, protein allosteric sites

• MXPressR_180: small fast mesh with batch configurable dose adapted to beam size

Validation of different data collection modalities
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The integration of CrystalDirect harvester at MASSIF-1 will expand the beamline automated services.

The beamline upgrade will open to new experimental possibilities allowing the development of new automated and 

target-based data collection modalities.

Conclusion

rocchio@embl.fr

✓ Increased efficiency for fragment screening and high throughput applications

✓ Automated dehydration experiments

✓ Systematic studies at RT

✓ Time course experiments

✓ Systematic analysis of crystallization conditions

Plate-to-beam Applications



Conclusion

rocchio@embl.fr

o High throughput large scale RT data collection series

o Workflow optimization (muliple target systems)

o RT serial crystallography

o In situ screening and data collection

Future Plans
User acces: mid 2022

The integration of CrystalDirect harvester at MASSIF-1 will expand the beamline automated services.

The beamline upgrade will open to new experimental possibilities allowing the development of new automated and 

target-based data collection modalities.



Future development
Fully automation of the entire process: plate holder and pin station

Instrumentation

Team
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