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Table S1 List of test systems for predicting the contrast match point in Figure 4. 

The PDBID, growth % D2O(if applicable), Experimental results, SCOMAP-XD prediction, macromolecule type, mean 

squared error (MSE) and   are shown for each system. The citations for the PDBs and experimental results are according to 

the superscripts: a(Sharff et al., 1992); b(Dunne et al., 2017); c(Rajasekar et al., 2016); d(Hyde et al., 2017); e(Hennig et al., 

2014); f(Hennig et al., 2013); g(Falb et al., 2010); h(Muraki et al., 1996); i(Stuhrmann & Fuess, 1976, Perkins, 1986); j(Zhou 

et al., 2003); k(Puster et al., 2019); l(Braun et al., 2011); m(Okuda et al., 2021); n(Abel et al., 1996); o(Perkins, 1981); 
p(Sonntag et al., 2017); q(Wang et al., 2014); r(Maric et al., 2014). 

PDBID Growth 

 (% D2O) 

Experiment 

(% D2O) 

Prediction 

(% D2O) 

Macromolecule MSE 2 

1OMPa 85 99.5b 92.9 Protein 43.56 0.438 

HSA 0 42.3 41.3 Protein 1.00 0.024 

5CM3c-KorA 0 40d 41.2 Protein 1.44 0.036 

5CM3c-KorA 46 64d 63.6 Protein 0.16 0.002 

5CM3c-KorA 87 100 96.9 Protein 9.61 0.096 

5CM3c-ORA 0 65 61.4 DNA 12.96 0.199 

4QQBe-SXL 0 42f 41.6 Protein 0.16 0.004 

4QQBe-UNR 0 42f 41.6 Protein 0.16 0.004 

4QQBe-MSL2 0 70 67.0 RNA 9.00 0.129 

2XEBg 0 70 70.5 RNA 0.25 0.004 

1REXh 0 44.7i 45.0 Protein 0.09 0.002 

1OC0j 78 85k 86.6 Protein 2.56 0.030 

2YDGl 87 98.8m 95.7 Protein 9.61 0.100 

1DG1n 90 95o 98.2 Protein 10.24 0.107 

TIA1p,q-

R1H:R2R3H 

0 42p 42.0 Protein 0.000 

0.000 

TIA1-

R1D:R2R3H 

69p 69.3 Protein 0.09 

0.001 

TIA1- 

R1H:R2R3D 

94p 92.7 Protein 1.69 

0.018 

MSP1D1-PYPC 87 100r 101.5 Lipid-ND 2.25 0.023 

RMSE 2.41 0.26 
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Figure S1 Green fluorescent protein structure (1GFL) and sequence colorized with the peptide 

fragments from the mass spectrometry. 

 

 

Figure S2 Example of two different deuteration patterns of GFP calculated from SCOMAP-XD and 

their effect on the SANS profiles for the 100% sD2O and 40% gD2O deuteration conditions shown in 

Figure 3. (a) SANS profiles for the curve with the greatest positive difference(orange) and most 

negative difference (magenta) at q=0.33 Å-1  to the mean scattering profile(dashed line) from Figure 3. 

(b) Non-exchangeable deuteration sites are shown with the same colouring profile as (a). Blue 

coloured atoms are atoms that overlapped in both deuteration patterns. (c) Exchangeable hydrogen 

sites with the same colouring as (b).  
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Figure S3 Comparison of SASSENA (solid-circles) versus PEPSI-SANS(dashed X’s) of GFP for 

growth D2O (gD2O) conditions of 40% and 0% (teal) or 100% (purple) solvent D2O (sD2O). The 

shaded areas around the SASSENA profiles are the standard deviations over 100 random deuterations 

of GFP. 

 

 

Figure S4 Water model deuteration testing for the three different methods, random deuteration 

(Random; orange squares), physical exchange model (ExH Model; purple diamonds) and keeping 

D2O whole (D2O Whole; brown circles) for 4 different D2O concentrations: 0, 8, 36 and 100% D2O. 

The different D2O concentrations are shown in panels a,b,c,d. The insets in b,c focus on the Random 

and ExH Model SANS profiles. The standard deviations from 20 different randomizations are 

displayed as shaded region around the mean.  
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Figure S5 Experimental contrast match series for human serum albumin and the associated 

calculated SANS profiles for 0 (a), 7.7(b), 80(c), 90(d), and 100(e) % sD2O. (f) The (0) vs. % 

solvent D2O for the experimental results(dashed; x) calculated from a Guinier fit, and the (0) from 

SASSENA after a scale and offset fit to the experimental results, ( ) = ∗ ( ) + . The  

is the reduced form given by: = ∑ ( ) ( )( )  ; where N is the number of q-vectors 

and SE is the standard error from the experimental results. 
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Figure S6 Calculated match points versus the percent of exchangeable hydrogens selected, the 

Hydrogen Exchange Factor for the protein systems lysozyme (1REX) and 1OC0. 1REX is in red, 

while 1OC0 is in blue. Experimental match points are plotted as dashed horizontal lines in their 

respective colors. 
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Figure S7 Inverse contrast match series for MBP (1OMP). The (0) is plotted vs the % Growth 

D2O to solve for the growth conditions to match out the protein at 100% sD2O. The non-inverted (0) data is shown in teal circles, while the data inverted across the x-axis is shown in brown 

triangles. The vertical dashed line is the predicted growth conditions at 91%. 
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Figure S8 Scattering profiles of the 5CM3 protein-DNA complex. The scattering profiles in three 

growth conditions: 0% (a), 46%(b) and 87% (c). For each growth condition, we show several % sD2O 

conditions illustrating the change in the contrast and match out conditions of the components and the 

complex. 

 

 

 
 

Figure S9 Domain representation of TIA1(a) and contrast match series for different deuteration 

constructs of TIA1(b). The two separately deuterated RNA recognition motif (RRM) domains are 

colorized in (a). RRM1 is in orange, while RRM2-3 is in purple. The different deuterated constructs 

are fully protiated (R1H:R2R3H;teal circles), RRM1 deuterated (R1D:R2R3H; orange diamonds), and 

RRM2-RRM3 deuterated (R1:R2R3H; purple squares) (b).The experimental match points are 

displayed as dashed vertical lines in the respective colors.  
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