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BioSAXS BM29 
 

Adam Round 

EMBL-Grenoble 

Overview 

• Beamline optimised for 

• Stability 

• Reliability 

• Usability  

• Ease of use through automation of  

• Data collection 

• Data reduction 

• Data processing  

• Data analysis 

• Confidence in experiments through feedback 

• User oriented focus to guide users  

• In experiment preparation  

• Data acquisition 
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Inexperienced User‘s view  
of an experiment 

Solution Scattering Data 
from Protein of Interest 

Black Box 
 

Neutron/X-ray beamline 
Home source 

What exactly is the Black box? 
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What exactly is the Black box? 

Current status of  data collection: 

  

 

Temperature 

• Data acquisition between 4 and 60 C 

• SEC operation at 4 or 20 degrees C 

 

 

Exposure Time 

• Standard 1 FPS (10 frames for Static) 

• S200 column ~1 hour (3600 frames) 

• Increase column ~10 mins (600 frames) 

 

 

Sample Volume 

• Minimum recommended 30 µL per measurement 

• Approx. 5 mg/mL 

• 100 µL stock recommended  

• for static and SEC 

 

Automated valve  
To switch between  

SEC and Static modes 
 

Gives users control 
Safe and reliable switching 

Maximises efficiency  
cleaning between SEC runs 
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Fully Automated Data Collection 

The ISPyB data base was designed to for MX 
and was adapted for bioSAXS 

     LIMS database to store: 

• Sample definitions 

• Shipping details 

• Experimental data 

• Processing results 

 

 

 

Collaboration between EMBL (GR and HH) and Diamond funded by BioSTRUCT-X 

Improved feedback for experimental preparation 
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Improved feedback for experimental preparation 

Improved feedback for experimental preparation 
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Improved feedback for experimental preparation 

Improved feedback with ISPyB  
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Image 
Processing 

Radial 
Integration 

Frame 
merging and 

Radition 
damage 
detection 

1D data 
reduction 

Compare 
buffers 

to determine 
the "Best" 

Subtract 
"Best" Buffer 
from protein 

curve  

Curve 
reduction 

Group all 
protein curves 

from same 
construct 

Compare 
curves 

Curve 
Analysis 

AutoRg 

DATGNOM 

DAMMIF 

1D curve Protein Curve 

Idealized curve  

Indication of quality  

(similarity of all curves) 

Ab-initio Models 

Model independent 
Parameters 

Data Processing: ATSAS tools in EDNA 

Improved feedback with ISPyB  
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Improved feedback with ISPyB  
 

Improved feedback with ISPyB  
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A simple example of what can be done with  
information from complimentary techniques! 

 
Fitting to known structures! 

  

Advanced analysis with aditional information 
 

Automated processing can be extended: 
Additional information such as PDB‘s of possible conformations 

J Santiago et al. Nature 462, 665-668 (3 December 2009) 

Experimental X-ray scattering of the PYR1 protein 
in solution in the presence of 1mM (+) ABA. 
 
Scattering curves for possible ensembles were 
calculated.  
 
Only the curve for ensembles AB/CD produced a 
good fit to the experimental data (χ=0.72)  
 
 

 
SAXS demonstrated that the AB 

ensemble corresponds to the 
biologically relevant form found 
under physiological conditions.  
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Data processing with A Priori information 

Online / Offline Data processing 

Online Processing essential for fast feedback 
 check for data integrity 
  radiation damage 
  concentration effects 
  appropriate background measurements 
 
Reprocessing datasets if needed 
 
More in-depth analysis can be done but is more time 
consuming 
 
More comprehensive feedback 
 
Use of a priori information for advanced analysis 
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Online / Offline Data processing 

Online / Offline Data processing 
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SC compatible Microfluidics: First results 
Proof of Principle achieved 

	

200 µm 
Background improved with scatterless pinhole 

Microfluidics 
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SEU Upgrade 

Fast vane 

Belows (x2) 

Supports (2) 

Light port 1 

SEU 

Light port 2 

Light port 3 

Fibered 
illuminator 

SEU Upgrade 

Light ports for DLS, Raman, absorption spectrometry, fluorescence, photo activation 
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The black box should not be scary 

Solution Scattering Data 
from Protein of Interest 

Black Box 
 

Neutron/X-ray beamline 
Home source 

The black box should not be scary 
It should be reasuring that it is accessible 

Automated data acquisition 
 

With feedback 
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