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1. Examples 

Two examples of the SASSIE Contrast Calculator (SCC) are provided.  The first is a two-component 

protein complex comprising the trimeric chaperone skp bound to the outer membrane beta-barrel 

OmpA (Walton & Sousa, 2004), in which the latter is 50% deuterated.  Non-water solvent 

components are not considered in the calculations.  The second is a two-component protein-DNA 

complex consisting of two synapsis-deficient Cre(A36V) recombinases bound to a single loxP site 

(Ghosh et al., 2007).  In this example, non-water solvent components are considered in the 

calculations.  Screenshots of the outputs and plots are provided.  The resultant SLD and contrast 

values are in agreement with those calculated using the MULCh program (Whitten et al., 2008). 

1.1. Protein/Deuterated Protein Complex 

Contrast parameters were calculated for a complex containing the chaperone protein skp, 

undeuterated, bound to the 50% deuterated outer membrane beta-barrel OmpA.  Therefore, this is a 

two-component system even though both subunits belong to the protein molecule type.  The non-

deuterated skp component consists of three identical chains. The input files were in FASTA format.  

The total concentration of the complex was kept at the default value of 1 mg/mL.  The %D2O step for 

the calculations was kept at the default value of 5% and the fraction of exchanged hydrogens for the 

protein components was set at the protein default value of 0.95. The number of non-water solvent 

components was kept at the default value of 0. 

The resultant neutron contrast match points for the skp and OmpA components are 44.05% 

D2O and 80.41% D2O, respectively.  The match point for the entire complex is 59.75% D2O.  This 

information appears in the output screen in Figure S1.  This result can be seen graphically in Figure 

S2, which is a plot of the scattering length density (SLD) vs. D2O fraction in the solvent (fD2O) for 

both components, the solvent and the entire complex.  Figure S3 shows the contrast vs. fD2O for both 

components and the entire complex.  The match points are indicated at the points where the contrast 

equals 0.  The match point of the entire complex can also be found from Figure S4, which shows √I(0) 

vs. fD2O, at the point where √I(0) equals 0.  Figure S5 shows I(0) vs. fD2O for the complex, which can 

be helpful in determining which contrast values will result in measurable SANS signals.   
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1.2. Protein/DNA Complex 

Contrast parameters were calculated for a complex containing two molecules of Cre(A36V) 

recombinase bound to a loxP site.  This is also a two-component system even though neither 

component is deuterated since the complex consists of two different molecule types.  The input files 

were in PDB format. If PDB files are used as input, the Mw, and thus the calculated I(0), will not be 

correct if there are missing residues in the PDB file; it is the responsibility of the user to ensure that 

the PDB files are complete. The total concentration of the complex is kept at the default value of 1 

mg/mL. The fractions of exchanged hydrogens for the protein and nucleic acid components were set 

at the default values of 0.95 and 1.0, respectively.  The %D2O step for the calculations was kept at the 

default value of 5%.  For this example, the solvent contains 0.5 M NaCl. 

The resultant neutron contrast match points for the protein and DNA components are 43.07% 

D2O and 62.12% D2O, respectively.  The match point for the entire complex is 47.55% D2O.  This 

information appears in the output screen in Figure S6.  This result can be seen graphically in Figure 

S7, which is a plot of the SLD vs. fD2O for both components, the solvent and the entire complex.  

Figure S8 shows the contrast vs. fD2O for both components and the entire complex.  The match points 

are indicated at the points where the contrast equals 0.  The match point of the entire complex can also 

be found from Figure S9, which shows √I(0) vs. fD2O, at the point where √I(0) equals 0.  Figure S10 

shows I(0) vs.  fD2O for the complex.   

1.3. Output Files 

Screenshots of the output files for the skp-OmpA protein complex are shown in Figures S11, S12 and 

S13.  Figure S11 is the SLD output file.  The first line contains the date and time the file was written.  

Then a list of the files used follows.  The number in parentheses after the file name is the number of 

units indicating how many times the information in the file was used for the calculations.  Next, the 

solvent components used in the calculations are described.  In this case, the solvent is composed of 

only water; thus, the molar concentration, volume, Mw, x-ray and neutron scattering lengths and the 

corresponding x-ray and neutron SLDs for H2O are listed in the file.  The x-ray SLDs of the 

components and the entire complex follow, along with the neutron match points of the components 

and the complex.  Finally, the fraction of exchanged hydrogens for the protein and nucleic acid 

components are given, followed by a table of SLD values for the components, complex and solvent as 

a function of the D2O fraction in the solvent.  Figure S12 is the contrast output file.  Its format is 

similar to the SLD file except that x-ray and neutron contrasts are given instead of SLDs.  Similarly, 

Figure S13 shows the I(0) output file containing similar information as the other two.  However, in 

this case, the concentration of the complex is given along with the x-ray and neutron I(0) values in 

cm-1.  The table of neutron values also contains the Mw of the components and the complex, as well as 

I(0) and √I(0), all as a function fD2O. 
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Screenshots of the output files for the Cre-loxP complex are shown in Figures S14, S15 and 

S16.  Since the solvent in this example contained 0.5 M NaCl, the output files contain the relevant 

information pertaining to both the water and the salt.  The total x-ray and neutron scattering lengths of 

the two-component solvent, along with the corresponding x-ray and neutron SLDs are listed in the 

file.  The other outputs are the same as for the previous example, with the relevant parameters listed 

for the protein and DNA components as well as the complex. 
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2. Supplemental Figures 

2.1. Protein/Deuterated Protein Complex 

 

Figure S1 Screenshot of SASSIE Contrast Calculator screen for the skp-OmpA complex with no 
non-water solvent components after the calculation has been completed.  The OmpA component is 
50% deuterated. 
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Figure S2 Plot of the neutron SLD vs. D2O fraction in the solvent for the two protein 
components, the complex and the solvent.  Match points are indicated where the curves intersect. 

 

Figure S3 Plot of the neutron contrast vs. D2O fraction in the solvent for the two protein 
components and the complex.  Match points are indicated when the contrast equals zero. 
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Figure S4 Plot of √I(0) vs. D2O fraction in the solvent for the skp-OmpA complex.  The match 
point of the complex is indicated when √I(0) equals zero. 

 

Figure S5 Plot of I(0), on an absolute scale in cm-1, vs. D2O fraction in the solvent for the skp-
OmpA complex. 



Journal of Applied Crystallography computer programs 

7 

 

2.2. Protein/DNA Complex 

 

Figure S6 Screenshot of SASSIE Contrast Calculator screen for the Cre-loxP complex with one 
non-water solvent component after the calculation has been completed. 
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Figure S7 Plot of the neutron SLD vs. D2O fraction in the solvent for the protein and DNA 
components, the complex and the solvent.  Match points are indicated where the curves intersect. 

 

Figure S8 Plot of the neutron contrast vs. D2O fraction in the solvent for the protein and DNA 
components and the complex.  Match points are indicated when the contrast equals zero. 
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Figure S9 Plot of √I(0) vs. D2O fraction in the solvent for the Cre-loxP complex.  The match 
point of the complex is indicated when √I(0) equals zero. 

 

Figure S10 Plot of I(0), on an absolute scale in cm-1, vs. D2O fraction in the solvent for the Cre-
loxP complex. 
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3. Sample Output Files 

3.1. Protein/Deuterated Protein Complex 

 

Figure S11 Scattering length density output file for the skp-OmpA complex. 
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Figure S12 Contrast output file for the skp-OmpA complex. 
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Figure S13 I(0) output file for the skp-OmpA complex. 
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3.2. Protein/DNA Complex 

 

Figure S14 Scattering length density output file for the Cre-loxP complex. 
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Figure S15 Contrast output file for the Cre-loxP complex. 
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Figure S16 I(0) output file for the Cre-loxP complex. 

 


