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Summary  
 
Intrinsically disordered proteins (IDP), with a high content of charged residues and low content of 
hydrophobic residues than natively folded proteins, exist as an ensemble of fast interconverting 
structures. The presence of a single proline in IDP results in two ensembles of fast interconverting 
structures that convert between each other slowly, limited by the cis/trans proline isomerization rate 
(tens of seconds). The presence of multiple (N) proline residues can potentially result in 2N slowly 
interconverting structural ensembles. By analyzing some realistic examples of IDPs (sequence and 
NMR data) we discuss the structural and possibly functional consequences of multiple prolines in 
IDP. We also present preliminary molecular simulations data on a 16-residue 
(GILEDM117PVD120PDNEAYE) fragment from the C-terminal IDP domain of α-synuclein that 
contain two proline residues 117P and 120P, in three proline cis/trans conformational combinations 
(trans-trans, cis-trans and trans-cis). Our analysis suggests that minor ensembles of IDP containing 
one or more proline residues in cis conformation(s) should not be ignored since their cumulative 
populations can be significant. 
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