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Conformational  flexibility  is  key property  of  molecular  species as it  modulates their  ability  to 
interact with each other and to adapt to their  environment.  Flexibility is then not only central  to the 
function of numerous biomolecules, but it is also an important characteristic of synthetic molecules. As a 
dynamic property however, molecular flexibility can be difficult to capture, especially when molecules are 
in  the  gas  phase.  We  developed  a  method,  based  on  mass  spectrometry  (MS)  and  ion  mobility 
spectrometry (IMS) dedicated to the characterization of conformational dynamics of complex molecular 
systems in the gas phase. Namely, our setup uses the ability of IMS to separate conformers in the gas 
phase as a way to select ionic species with a defined conformation. The selected species can then be 
subjected  to  various  stimuli,  before  a  second  IMS  stage  used  to  readout  potential  conformational 
changes.  Such  IMS-IMS  scheme  has  been  used  in  our  group  to  investigate  different  types  of 
conformational  changes,  ranging  from  photoisomerization  [1] to  spontaneous  conformational 
rearrangements  [2].  In  this  presentation I  will  focus on the investigation of  the kinetics of  structural  
rearrangements using a trap-and release procedure in which the temperature dependance of the kinetics 
can be determined. This method was applied to synthetic polymers [3], and also to biomolecular species 
such as peptides, proteins, and peptide complexes. As exemplified in Figure 1, these experiments allow 
to extract kinetics parameters associated to the investigated conformational changes. 

Figure 1 :  Eyring’s plot  representing 
the  evolution  of  the  kinetics 
constants  for  the  unfolding  of  two 
distinct  compact  states  of  the 
Ubiquitin  protein.  The  relative 
enthalpies  and  entropies  of  the 
associated  transition  states  can  be 
inferred from such plots. 
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