
Neural networks for SAXS data analysis 

Dima Molodenskiy, Al Kikhney, Dmitri Svergun 
EMBL Hamburg 



Outline 

1. Small angle scattering 

 

2. NN architecture and training set 

 

3. Some results 

 

 



1. Small angle scattering 
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• Radius of gyration Rg 

• Molecular weight 

• Dmax and pair distance distribution function 
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2. Training set and NN architecture 



Training set: > 150 000 proteins 

Rg, Å 



Supervised learning: thousands of I(s)-Rg pairs 
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Determine Rg from SAXS data 
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Determine molecular weight from SAXS data 
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Dmax 

Dmax 

Maximum intra-particle distance of the 

structure (Dmax) 

No direct mathematical way to obtain! 



Determine Dmax from SAXS data 
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Pair-distance distribution function (PDDF) 
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Determine PDDF from SAXS data 



3. Where are we now? 



https://dara.embl-hamburg.de/gnnom.php 



SASDFQ8 – BSA standard SASDFP8 – Carbonic anhydrase 



PDZ domain (extended) SASDC53 – Colicin N (IDP) 



What’s next?  
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https://github.com/david-gpu/srez 
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