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Title of the project: 
Revealing the mechanism of action of intrinsically disordered scaffold proteins in 
MAPK cell signalling by NMR spectroscopy

Objectives (up to 3 lines): 
The project aims at using solution NMR spectroscopy for elucidating the mechanism of action of 
large intrinsically disordered scaffold proteins at atomic resolution by studying their interactions 
with proteins of the mitogen-activated protein kinase (MAPK) cell signalling pathways.

Abstract (up to 10 lines): 
Mitogen-activated protein kinases (MAPKs) are components of eukaryotic signal transduction 
networks that enable cells to respond to extracellular stimuli. Intrinsically disordered scaffold 
proteins play essential roles in mediating signalling specificity by assembling multiple kinases 
into highly dynamic complexes. Currently, very little is known about how these multi-enzyme 
complexes are assembled, how the scaffold proteins discriminate between different kinases and 
how signals are transmitted across the scaffolding complex. We will rely on nuclear magnetic 
resonance (NMR) spectroscopy for studying scaffold proteins at atomic resolution and visualise 
their step-wise assembly with kinases of the MAPK pathways. Deregulation of the MAPK 
pathways has been linked to a number of human cancers. We will provide structural models of 
IDP complexes controlling specificity thereby paving the way for structure-based development of 
novel drugs targeting specific steps of these cancer-related pathways.

Methods (up to 3 lines): 
Protein expression and purification, characterisation of protein-protein interactions using biophysical 
techniques, development of solution NMR spectroscopy methods for disordered proteins and their 
interactions, X-ray crystallography, small angle X-ray scattering
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