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US-SOMO main window
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US-SOMO SAS MODULE
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IFT: Indirect Fourier Transform using Bayesian Analysis to generate P(r) vs. r
By Steen Hansen (see J. Appl. Cryst. (2014) 47, 1469-1471, and refs. therein)
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US-SOMO SAS NNLS utility



The HPLC-SAXS module: SEC-SAXS of aldolase

A homotetramer whose crystal structure has been solved
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SEC UV Trace of Aldolase



SEC-SAXS : aldolase I(q) vs. q elution profile



US-SOMO HPLC-SAXS module



SEC-SAXS of aldolase: set of I(q) data

each corresponding to a specific time or frame

q (linear)
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HPLC-SAXS module with loaded I(q) vs. q data



HPLC-SAXS module with loaded I(q) vs. q data



HPLC-SAXS module with loaded I(q) vs. q data



Aldolase Rg – original data



HPLC-SAXS module with loaded I(q) vs. q data



Transposition of the aldolase SEC-SAXS data:

set of I(t), each corresponding to a specific q value

time or frame (linear)
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Gaussian functions for SEC-SAXS deconvolution

• Normal Gaussian:

Exponentially modified Gaussian (EMG):

Half-Gaussian modified Gaussian (GMG):

EMG+GMG:



Aldolase EMG+GMG fit of one I(t)

time or frame (linear)
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Aldolase EMG+GMG fit of one I(t)

time or frame (linear)
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When decomposing into separate I(t) curves, 
a percent contribution from each Gaussian is 
applied to the original data, avoiding smoothing. 
The original SD are associated with each new I(t) 
curve.. 



US-SOMO  HPLC-SAXS: aldolase global EMG+GMG fitting



Global Gaussians in “scroll” mode, with residuals and P-values



HPLC-SAXS module: UV Gaussians fit



HPLC-SAXS module: Make I(q) panel



HPLC-SAXS module: Make I(q) panel



HPLC-SAXS module: Make I(q) panel



HPLC-SAXS module: auto-averaged final 
decomposed I(q) vs. q datasets



SEC-SAXS : Molar Mass (MM) of aldolase components pK4, pK3 & pK2

p(r)

MM = 157 kDa = 1.00*MM
Aldo

MM = 311 kDa = 1.98*MM
Aldo

MM = 495 kDa = 3.15*MM
Aldo

I(q)



US-SOMO HPLC-SAXS: aldolase Test  I(q) 3rd peak



US-SOMO HPLC-SAXS: aldolase Test  I(q) 2nd peak



Modeling

• “Balanced” supramolecular complexes of the aldolase

tetramer were generated by the ClusPro server 

(https://cluspro.bu.edu/publications.php), filtered against the 

averaged SAXS curves derived from each decomposed peak

• The final SAXS curves were computed by the WAXSiS

server (http://waxsis.uni-goettingen.de/) and compared with 

the averaged SAXS curves using the SAS NNLS module of 

US-SOMO



Deconvoluted aldolase HPLC-SAXS data

Brookes, E. et. al. [2016] 

J. Appl. Cryst. 



Deconvoluted aldolase HPLC-SAXS data

Brookes, E. et. al. [2016] 

J. Appl. Cryst.



Deconvoluted aldolase HPLC-SAXS data

Brookes, E. et. al. [2016] 

J. Appl. Cryst. 



Other SEC-SAXS tools
Brookes, E., Vachette, P., Rocco, M. & Perez, J. [2016] J. Appl. Cryst. 49(5).

Assumption:

Fouling is proportional to scattering

i.e. solute under x-ray

1st must determine stable end region

I
BL

(q)

Pairwise P value map for visual 
representation of similarity tests 
of pairs of frames

Integral baseline correction
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US-SOMO: HPLC/SEC-SAXS

Brookes E., Perez J, Cardinali B, Profumo A., Vachette P & Rocco M. (2013) 

J. Appl. Cryst. 46, 1823-1833
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