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Motivation 

• Easy-to-use software to analyze all kinds of 
dynamics data in an identical way. 
 

• Replacement of older software components which 
are either out of date or inconvenient to use. 
 

• Enhancement of functionality and quality. 
 

• Improvements regarding automation. 



Possible Applications 

Dynamics is regarded as a synonym: We talk about all kinds 
of spectra containing signal intensities that depend on 
one or more variables which are not Fourier transformed. 

Example:   
Kinetics using 
pseudo 2D data 

Example:  
Relaxation  
Using pseudo 
3D data 

Example:   
Data depending 
on 2 non-transformed 
Variables, e.g. T1/T2, 
T1/D, D/D 



Dynamics Center 2.0 

General Dynamics 

Protein Dynamics 

• Introduced at ENC 2012 
 

• Runs standalone 
 

• Identical handling of 
all methods 

 
• General Dynamics 

T1, T2, T1rho, Diffusion, CP, REDOR 
 

• Protein Dynamics 
T1, T2, T1rho, Rex, hetNOE,  
modeling backbone dynamics 
 

• Method oriented work flow 
KLZ BER 



Workflow identical for all methods 

spectra, parameters, pulse program 

peak/integral analysis 

sample information, 

protein-sequence, -structure 

fit of parameters, error analysis, 

ILT 

user defined display, spectra, 

histograms, fit curves, DOSY plots 

PDF report 

Text and EXCEL export of 

results and used data 



• The method tree works like the File 

   Explorer Tree, left click to node 
   to open a method 
 
• left click to leaf to  
   execute a component, 
   e.g. Sample. It turns  
   red until dialogs 
   or calculations are  
   finished. 
 
 
• when getting green you can 
   continue with the next leaf 

Executing a method 



Project: Application of a Method to Data 

• get Popup menu with right  
mouse button click, select: 

• Save or Save As to store the 
details of a project to disk 

• Open to load a project 

• Suspend/Resume to simplify  
display 

• Add to Tree to get multiple  
instances  of a method, e.g.  
several T1 methods. 



Error Analysis 

• error of Y values via S/N, 

   repetition experiments 
 
    
 
 
 

 
• errors of fitted parameters 



1D Peak Integration Techniques 

intensities 

 regions 

shapes 

deconv 

e=4.1x10-12 

e=4.4x10-12 

e=1.1x10-10 

e=1.51x10-11 



2D Peak Integration Techniques 

intensities 

(user) regions 

shapes 

deconvolution 



Working with Multiple Methods  

• Different  
methods 
 

• Multiple  
instances 
of the same  
method 
 

• Compare  
analyses 
 

• Compare  
data acquired 
differently 
~optimization 



• Configurable 

 

 

 

 

 

• PDF Report  

• Export 

     - Text or XLS  

     - integrals & errors  

       included 

     - all information to 

       redo calculation 

     - interface to relax 

       and SIMPSON 

Report & Export 



Protein Dynamics 
 

(Wolfgang Bermel, Clemens Anklin, Daniel Matthieu ) 
 



Standard workflow 

acquisition and 
processing of 
[pseudo 3D] data 
 
peak integrals as 
function of mixing 
times, RF strengths 
 
 
extraction of  
relaxation 
parameters 
 
 
translation into 
motional 
parameters 

conventional, 
NUS 
 
 
peak analysis, 
esp. integration 
 
 
 
simple calculation 
or fit 

 
 
relaxation parameters 
 

spectral densities of 
motions modeled with 
(S2, c, i, .. ) 



method  pulse program 

NOE        hsqcnoef3gpsi                                        ratio                                                                                               

 
 
T1          hsqct1etf3gpsi3d                                     fit  
T2          hsqct2etf3gpsi3d 

T1rho       hsqctretf3gpsi3d                                     add. calculation 

                                                                                             (T2 from T1, T1rho) 

Rex         hsqcrexetf3gpsi3d                                          
             JACS 123, 11341, 2001                                         fit 
             (2 sites, slow exchange)  
 

                                                                          model selection              

Hetero nuclear relaxation experiments  
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General Dynamics 

(Klaus Zick, Aitor Moreno, Sebastian Wegner, 
 Robin Stein, Anna Codina) 
 



Overview 

• Independent of molecule, 
includes mixtures 
 

• T1 T2, T1rho (1D, 2Dps, 2D, 3Dps) 
 

• Diffusion, CP (1D, 2Dps) 
 

• REDOR (2Dps) 
 

• Detailed customization 
 

• Automation, first steps 


