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We investigate how the specific interactions that make-up solvation, i.e. interaction with water 
molecules and ions, shape biomolecules. We do so by a reductionist approach, starting with the bare 
molecular species in isolation and then adding in a stepwise manner more molecules of the same 
kind to understand oligomer formation, as well as investigating the effect of ions and water 
molecules on the oligomerization process. Experimentally we can realize these gas-phase clean-
room conditions by employing mass-spectrometry based techniques. On the theory side we rely on 
molecular simulations that employ the first principles of density-functional theory (DFT).  
Specifically, we will study a series of peptides (see A and B) that can form β-sheet aggregates (see 
C) and that can bind Zn2+ cations (see A and C). We will employ conformer selective 
spectroscopies like IR/UV double resonance or IR spectroscopy in combination with ion-mobility 
pre-selection of conformers. In addition we will perform DFT simulations of infinite assemblies of 
these peptides to study cooperativity of the interactions and also study oligomers of different size 
that are observed in the experiments. 
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