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What does the macromolecular crystallography users 
community expect from the modern synchrotron source?



Total datasets 
collected using SR

120358
approximately 80%

ESRF 15526

SSRF 4844

Diamond 9537

MAX IV 343

MAX II 1126

Spring-8 5650

EMBL/DESY 2700

SOLEIL 1636

Australian Synchrotron 2622

BESSY 3293

KURCHATOV SNC 39

PDB was analyzed by 12.07.2020

120358 datasets were collect under 100K

Where X-ray diffraction data collection from macromolecular single crystals are going on?
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Protein crystal data collection methods
rotating crystal method (1 or several crystals)

• T=100K usual

• crystal harvesting required

• Huge and fast detector/microbeams preferred (PILATUS3 6M; Eiger X 4M/ 10.0 x 10.0 up to 45.0 x 
30.0  µm²(ID23-1))

• spiral rotation is preferred

• time-resolved experiments is impossible

The Next Generation in Membrane Protein Structure Determination pp 105-117| Cite as
Exploiting Microbeams for Membrane Protein Structure Determination

https://link.springer.com/book/10.1007/978-3-319-35072-1
https://link.springer.com/chapter/10.1007/978-3-319-35072-1_8#citeas


Protein crystal data collection methods
small-wedge (5–10°) crystallography (10-100 crystals)

• T=100K usual and compatible with room-temperature experiments

• crystal harvesting required (if 100K). Chips,microfluidic devices,crystallization plates can be 
used too (RT)

• Huge and fast detector/microbeams necessary

• X/Y scan of the sample

• time-resolved experiments is impossible



Protein crystal data collection methods
rotating crystal method (1 or several crystals)

• T=100K usual

• crystal harvesting required 

• microbeams preferred

• spiral rotation is preferred 

• time-resolved experiments is impossible

small-wedge (5–10°) crystallography (10-100 crystals)

• T=100K usual and compatible with room-temperature experiments

• crystal harvesting required (if 100K). Chips,microfluidic devices,crystallization plates can be 
used too (RT)

• microbeams necessary

• X/Y scan of the sample

• time-resolved experiments is impossible

serial crystallography (1000-10000 crystals)
• room-temperature experiments
• crystal harvesting not applicable. Delivery systems (fixed target, liquid get, tape) or chips 
should be used
• microbeams necessary 

• X/Y scan of the sample
• Time-resolved experiments is possible(!)





How to deliver crystals to a synchrotron from home or host lab?

Not all customs / airport / traffic 
police officers are sympathetic 
to dewar with liquid nitrogen. 
Despite the fact that the dewar
has a sponge into which liquid 
nitrogen is absorbed.

https://www.esrf.eu/UsersAndScience/Experiments/MX/How_to_use_our_beamlines/Prepare_Your_Experiment/Sample_support#Dewar
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Send samples by mail / to go to a
synchrotron with samples? 

user send samples by mail user goes to the synchrotron with samples

The user has equipment for protein 
crystallization

The user does not have equipment for protein 
crystallization. Usually, the synchrotron has 
department for MX crystallization or interacts 
with organizations engaged in MX 
crystallization.

There is a technical opportunity and 
infrastructure at the synchrotron (contacts 
with customs and postal services are 
established, there are responsible people at 
the synchrotron, delivery is possible in a short 
time)

There is no technical possibility to send by mail 
and the corresponding infrastructure at the 
synchrotron. Then synchrotrons lose potential 
users.

Routine experiment Protein crystals break down during harvesting 
or transportation

Automated experiment (often used by 
pharmaceutical companies)

The experiment is not routine, requires the 
attention of a scientist, including for mounting 
delivery systems (serial crystallography).
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What to do to users who cannot deliver crystals to the synchrotron?
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What to do to users who cannot deliver crystals to the synchrotron?
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What does the macromolecular crystallography users community expect from the 
modern synchrotron source?

• huge, fast and sensitive 2D detector

• microbeam

• spiral rotation, X/Y scan of the sample

• biological labs and MX crystal growth labs 

• ability to conduct remote and automated experiments 
sample delivery support department

• automatic sample changer 

• cooling system 

• place for users deliveries systems

• intellectual property protection (for companies)

• huge, superfast and sensitive 2D detector

• submicrobeam

• development and optimization of deliveries systems for SSX

• energy range pink beam

• background reduction systems

• BSL3 or BSL4 level labs

optimum variant

extended variant



Thanks for your attention!


