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Figure S1. Overview of a nef_nmr_spectrum saveframe as spectrum-specific peak lists. The 
example illustrates three loops containing tabular data: nef_spectrum_dimension (top), 
nef_spectrum_dimension_transfer (middle), and nef_peak list (bottom). Metadata blocks 
(yellow) define general information such as saveframe category and number of dimensions. 
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Figure S2. Example of mmCIF IUPAC to NEF atom name mapping. mmCIF tags 
(_atom_site.auth_seq_id, _atom_site.auth_comp_id, 
_atom_site.auth_asym_id and _atom_site.pdbx_atom_ambiguity) map atom 
coordinates with NEF atom names.  
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Figure S3. Example of NEF namespace-specific data. NEF supports extra namespace-
specific metadata tags, additional loop columns, new loops, or even entirely new saveframes. In 
the example shown, Aria uses the ‘_aria’ label for additional data such as the name-space 
tag-value pair _nef_nmr_meta_data.aria_project_name and the additional namespace 
saveframe save_aria_violation_list. 
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Figure S4. Structural ensembles calculated for case-1 (2K3A). Top row shows the ensembles 
generated by Cyana, Xplor-NIH and Aria, respectively, using the unfiltered peak dataset. Bottom 
row shows the ensembles generated using the filtered peak dataset. The AlphaFold3 predicted 
structure (68) coloured by plDDT score (blue: plDDT > 90, cyan: 90 > plDDT > 70, yellow: 70 > 
plDDT > 50, orange: plDDT < 50) has been included for reference. Only residues 47-155 of all 
ensembles are shown for clarity. 
All models in each of the ensembles are superimposed on the first model using the backbone 
heavy atoms (O, N, CA, C)  and the secondary structure regions (alpha helices: 57-64, 71-73, 76-
86, 143-146; beta strands: 89-91, 98-101, 110-116, 122-127, 136-141, 150-153) as determined 
for the AlphaFold3 model by the DSSP algorithm (69) implemented in CcpNmr AnalysisStructure.  
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Figure S5. Structural ensembles calculated for case-2 (2M47). Top row shows the ensembles 
generated by Cyana, Xplor-NIH and Aria, respectively, using the unfiltered peak dataset. Bottom 
row shows the ensembles generated using the filtered peak dataset. The AlphaFold3 predicted 
structure (68) coloured by plDDT score (blue: plDDT > 90, cyan: 90 > plDDT > 70, yellow: 70 > 
plDDT > 50, orange: plDDT < 50) has been included for reference.  
All models in each of the ensembles are superimposed on the first model using the backbone 
heavy atoms (O, N, CA, C) and, due to the large structural disorder, the alpha-helical regions only 
(alpha helices: 5-13, 79-84, 89-98, 101-110) as determined for the AlphaFold3 model by the 
DSSP algorithm (69) implemented in CcpNmr AnalysisStructure. 
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Figure S6. Structural ensembles calculated for case-3 (peptide). Top row shows the 
ensembles generated by Cyana, Xplor-NIH and Aria, respectively, using the unfiltered peak 
dataset. Bottom row shows the ensembles generated using the filtered peak dataset. The 
AlphaFold3 predicted structure (68) coloured by plDDT score (blue: plDDT > 90, cyan: 90 > plDDT 
> 70, yellow: 70 > plDDT > 50, orange: plDDT < 50) has been included for reference. The 
calculated Cyana, Xplor-NIH and Aria ensembles have been coloured by sequence to facilitate 
comparison.  
All models in each of the ensembles are superimposed on the first model using the backbone 
heavy atoms (O, N, CA, C) and using all residues.   
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Format specific details 
The universally unique identifier (UUID) has the form <program-name>-<time-stamp>-
<random-integer>, with <program-name> denoting the last program to alter the file, 
<time-stamp> recommended to be ISO 8601 with microsecond precision, e.g.  2016-07-
20T18:25:26.324290, and <random-integer> to have 10 digits.  
Data items that include spaces, tabs, or newlines must be enclosed in single or double quotes, or 
specified by a multi line quote that starts and ends with a <semi-colon> (;) as the first character 
of a line. For multi-line strings delimited by a <new-line><semi-colon>, or that start with a 
<semi-colon> it is conventional to consistently space indent the complete line to avoid early 
string termination. 
Atoms can either be added or omitted  in the _nef_sequence loop using +<atom_name> or -
<atom_name> identifiers.  
Namespaces are to be used with caution and to follow common sense. NEF-defined saveframes 
and loops can be augmented as illustrated by the examples. Likewise, the NEF specification 
currently does not prohibit augmenting saveframes and loops defined by other namespaces, e.g. 
aria or meld, in a similar fashion. However, it is highly recommended not to do this, as confusion 
is likely to arise. Whereas NEF tags are defined by the NEF dictionary and thus can be probed 
for, this is not a requirement for tags added through the namespace mechanism. A clarification 
and tightening of the namespace mechanism will be initiated. 
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Table ST2. NEF testing data sets 

PDB 
ID 

BMRB 
ID 

NESG 
ID 

Number 
of 

restraint 
savefram

es 

Sequenc
e length Comments PDB Deposition Authors 

1PQX 5844 ZR18 2 87  
Baran, M.C., Aramini, J.M., Xiao, R., Huang, 
Y.J., Acton, T.B., Shih, L., Montelione, G.T. 

2JR2 15317 CsR4 2 2 x 76 dimer 

Ramelot, T.A., Cort, J.R., Wang, H., Nwosu, 
C., Cunningham, K., Owens, L., Ma, L.-C., 
Xiao, R., Liu, J., Baran, M.C., Swapna, G., 
Acton, T.B., Rost, B., Montelione, G.T., 
Kennedy, M.A. 

2JUW 15456 SoR77 2 2 x 80 dimer 

Ramelot, T.A., Cort, J.R., Wang, D., Nwosu, 
C., Owens, L., Xiao, R., Liu, J., Baran, M.C., 
Swapna, G.V.T., Acton, T.B., Rost, B., 
Montelione, G.T., Kennedy, M.A. 

2K2E 157021 BeR31 2 158  

Cort, J.R., Ho, C.K., Nwosu, C., Maglaqui, M., 
Xiao, R., Liu, J., Baran, M.C., Swapna, G., 
Acton, T.B., Rost, B., Montelione, G.T., 
Kennedy, M.A. 

2KCU 16097 CtR107 2 166  

Mills, J.L., Zhang, Q., Sukumaran, D.K., Wang, 
D., Jiang, M., Foote, E.L., Xiao, R., Nair, R., 
Everett, J.K., Swapna, G.V.T., Acton, T.B., 
Rost, B., Montelione, G.T., Szyperski, T. 

2KKO 16368 MbR242E 2 2 x 108 dimer 

Ramelot, T.A., Cort, J.R., Wang, D., 
Ciccosanti, C., Jiang, M., Nair, R., Rost, B., 
Swapna, G., Acton, T.B., Xiao, R., Everett, 
J.K., Montelione, G.T., Kennedy, M.A. 

2KO1 16486 CtR148A 2 2 x 83 dimer 

Eletsky, A., Garcia, E., Wang, H., Ciccosanti, 
C., Jiang, M., Nair, R., Rost, B., Acton, T.B., 
Xiao, R., Everett, J.K., Lee, H., Prestegard, 
J.H., Montelione, G.T., Szyperski, T. 

2KO7 16406 NA 2 175  Zheng, S., Leeper, T., Varani, G., 

2KPU 16570 DhR29B 2 96  

Cort, J.R., Ramelot, T.A., Yang, Y., Belote, 
R.L., Ciccosanti, C., Haleema, J., Acton, T.B., 
Xiao, R., Everett, J.K., Montelione, G.T., 
Kennedy, M.A. 

2KW5 16806 SgR145 4 202 RDC 
restraints 

Rossi, P., Forouhar, F., Lee, H., Lange, O., 
Mao, B., Lemak, A., Maglaqui, M., Belote, R., 
Ciccosanti, C., Foote, E., Sahdev, S., Acton, 
T., Xiao, R., Everett, J., Baker, D., Montelione, 
G.T. 
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2KZN 17008 SR10 3 147 RDC 
restraints 

Ertekin, A., Maglaqui, M., Janjua, H., Cooper, 
B., Ciccosanti, C., Rost, B., Acton, T.B., Xiao, 
R., Everett, J.K., Prestegard, J., Lee, H., 
Aramini, J.M., Rossi, P., Montelione, G.T. 

2LOY 16833 WR73 3 183 RDC 
restraints 

Aramini, J.M., Rossi, P., Cort, J.R., Lee, H., 
Janjua, H., Maglaqui, M., Cooper, B., Xiao, R., 
Acton, T.B., Everett, J.K., Montelione, G.T. 

2LUZ 18547 MiR12 2 182  

Ramelot, T.A., Yang, Y., Lee, H., Pederson, K., 
Lee, D., Kohan, E., Janjua, H., Xiao, R., Acton, 
T.B., Everett, J.K., Wrobel, R.L., Bingman, 
C.A., Singh, S., Thorson, J.S., Prestegard, 
J.H., Montelione, G.T., Phillips Jr., G.N., 
Kennedy, M.A. 

2PNG 15449 NA 1 89 
no dihedral 

angle 
restraints 

Płoskoń, E.A., Arthur, C.J., Evans, S.E., 
Williams, C., Crosby, J., Crump, M.P. 

6NBN 30550 NA 2 123 
Protein-
ligand 

complex Jones, D.N., Wang, J. 
 
 


