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Figure S1. Absolute deviations of MOSS-DFT predicted and experimental 13C (a) and 

1H (b) chemical shifts for the various atom types. 
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Table S1. 13C Linear Regression Parameters (a,b) Obtained with Different DFT Functionals and 
Basis Sets. 

motif B97-2/pcS-1 B97-2/pcS-2 B97-2/pcS-3 B3LYP/pcS-2 BLYP/pcS-2 

 

a b a b a b a b a b 

sp3
het -0.9699 182.3627 -0.9252 173.2275 -0.9261 172.1137 -0.8789 161.6165 -0.9184 162.7311 

sp2 -1.0200 186.1140 -0.9940 179.5118 -0.9936 177.9458 -0.9704 170.1978 -1.0120 170.4744 

arhet -0.9051 181.0846 -0.8699 174.9883 -0.8634 173.6563 -0.8478 166.9615 -0.8429 166.4417 

sp3
nonhet,met -0.9819 183.9691 -0.9569 178.3115 -0.9532 176.5288 -0.9021 164.6078 -0.8783 156.9817 

arnonhet -0.8504 178.3376 -0.8427 173.7705 -0.8433 172.4185 -0.8157 165.5075 -0.8126 164.2485 

sp3
nonhet -0.9423 177.4040 -0.9277 172.3199 -0.9277 171.0732 -0.8829 159.9842 -0.8766 154.2725 

 

Table S2. 1H Linear Regression Parameters (a,b) Obtained with Different DFT Functionals and 
Basis Sets. 

motif B97-2/pcS-1 B97-2/pcS-2 B97-2/pcS-3 B3LYP/pcS-2 BLYP/pcS-2 

 

a b a b a b a b a b 

sp3
het -0.8792 28.3608 -0.9267 29.5819 -0.9181 29.2769 -0.9169 29.3082 -0.9050 28.9257 

sp2 -1.0230 32.3395 -0.9840 30.9787 -0.9677 30.4447 -0.9871 31.0831 -1.0236 32.0215 

arhet -0.7870 26.6120 -0.7761 26.2103 -0.7725 26.0812 -0.7777 26.2842 -0.7501 25.7034 

sp3
nonhet,met -0.9235 29.3315 -0.9298 29.5025 -0.9244 29.2860 -0.9354 29.6693 -0.9421 29.8497 

arnonhet -0.8644 28.2049 -0.8173 26.8939 -0.7854 26.0863 -0.8201 27.0073 -0.7972 26.5386 

sp3
nonhet -0.9719 31.0221 -0.9592 30.4554 -0.9399 29.8153 -0.9670 30.6914 -0.9548 30.2499 
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Table S3 Linear regression chemical shift parameters for the B97-2/pcS-3 method that were 
calculated from a training set obtained by randomly excluding 20% of the molecules in the 
original MOSS-DFT set (see Table S5 for a complete list of the test set). Chemical shifts were 
calculated in a second step by applying the linear regression parameters obtained from the 
training data to the molecules in the test set. The RMSD values reported below are those for the 
test set (i.e. molecules that were not used for fitting). Since the test set consists of only 20% of 
the molecules of the original training set, the RMSD values show somewhat larger variations, but 
their average is very close to the original average RMSDs for both 13C and 1H chemical shifts.  

 

  

Nucleus 
 

sp3
nonhet,met arnonhet arhet sp3

nonhet sp3
het sp2 total 

13C 

a -0.9456 -0.8382 -0.8466 -0.9300 -0.9255 -0.9916  

b 175.2692 172.0385 173.4065 171.4041 171.9112 177.7612 
 

RMSD 1.31 1.18 2.32 2.42 2.17 4.87 1.94 

1H 

a -0.9168 -0.7818 -0.7742 -0.9412 -0.9146 -0.9706  

b 29.0564 26.0009 26.1394 29.8493 29.1770 30.5297  

RMSD 0.061 0.086 0.197 0.149 0.163 0.141 0.133 

 

No. of 
13C-1H 

pairs 
14 51 8 22 52 2 149 
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Table S4 BMRB and HMDB IDs of Metabolite Molecules that are Part of the Test Set for 
Cross-Validation (see Table S3 for results) 

# ID 
1 bmse000062 
2 bmse000089 
3 bmse000092 
4 bmse000093 
5 bmse000147 
6 bmse000157 
7 bmse000281 
8 bmse000345 
9 bmse000350 

10 bmse000389 
11 bmse000433 
12 bmse000437 
13 bmse000573 
14 bmse000619 
15 bmse000703 
16 bmse000738 
17 bmse000825 
18 HMDB00034 
19 HMDB00055 
20 HMDB00073 
21 HMDB00310 
22 HMDB00479 
23 HMDB00678 
24 HMDB00700 
25 HMDB00736 
26 HMDB00748 
27 HMDB00764 
28 HMDB00783 
29 HMDB01266 
30 HMDB01522 
31 HMDB01857 
32 HMDB01866 
33 HMDB02039 
34 HMDB02339 
35 HMDB03646 
36 HMDB04816 
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Table S5. BMRB and HMDB IDs and Structures of Predicted Metabolite Molecules 
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