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Stellingen

behorend bij het proefschrift

Resolving local structures and dynamics of proteins with 2D IR 
spectroscopy 

door Santanu Roy

1.  A Gaussian frequency distribution doest not necessarily mean that the corresponding dynamics is Gaussian, it 
     may correspond to non-Gaussian dynamics, that is, the dynamics is frequency dependent.   (Chapter 4)

2.  The combination of two-dimensional infrared spectroscopy and molecular dynamics simulation is a cutting-
     edge tool for structure determination of those proteins or peptides that are amorphous and have a highly 
     flexible backbone with a sub-nanosecond conformation stability.                                          (Chapter 7)   

3.  Isotope labeling allows one to investigate the local structure and dynamics of an amide I unit in a peptide by 
     separating the spectrum of the unit from the main band spectrum of the peptide. The anti-diagonal width of  
     the two-dimensional peak corresponding to the labeled unit is a measure of its solvent exposure; a solvent 
     exposed unit has a larger anti-diagonal width than the one hidden in the interior of a peptide.                
                                                                                                                                                        (Chapter 5)  
                                                              
4.  The two-dimensional peak corresponding to an amide I unit hydrogen bonded to a peptide group  is more 
     intense than from an amide I unit hydrogen bonded to water. This is the consequence of the faster   
     dynamics for the latter case than the former one.                                                                     (Chapter 7) 

5.  Among all quantum chemistry methods Density functional theory is the one that keeps the balance between  
    the level of theory and the expenses for computations to investigate structure and dynamics of biomolecules.

6. Instead of the existing molecular dynamics force fields, a polarizable force field should be used to obtain a  
    good description for the configuration space of a protein. 

7.  Theory turns into reality from fantasy, when combined with experiments.

8.  The two-point weather correlation function for The Netherlands calculated from a one year weather trajectory 
     can be approximated as a tri-exponential function representing seasons called “Autumn (Hot)”, “Autumn 
     (mild)”,  and “Autumn (cold)”. 

9.  Searching for the best beer is similar to searching for the native folded state of a large protein in a molecular 
    dynamics simulation, as these endeavors are limited by our life time and the computational time, respectively.

10.  Use of bikes (bicycles) as means of transportation lead to a healthy life in a pollution free country; this is a  
     take home message for every foreigner staying in The Netherlands, a bike-heaven country. 


