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Structural role of non-catalytic protein domains involved in the cross-talk of metabolic 
pathways  
 

Background and preliminary work: In several projects within MiCon, folded domains were 

identified in target proteins that do not 

seem to be directly involved in catalysis. 

Nevertheless, these domains are strictly 

conserved and were shown to control the 

catalytic efficiencies of enzymatic 

reactions of the target proteins, either 

through intra- or inter-protein interactions. 

Notably, the effectors that result in 

different enzymatic activities suggest that 

the target proteins and their modulating 

domains, respectively, act at important 

points of metabolic routes that allow the 

integration of signals from other pathways.  

In this project we will focus on the 

structural and, in particular, structurally 

dynamic aspects of such interactions for 

two model systems, namely the 

lipopolysaccharide (LPS) biosynthesis 

pathway in bacteria and the starch 

metabolism in green algae.  

 Work planned: For both target proteins, domain movement and/or protein-protein 

interaction will be in the focus, so that we will apply CryoEM as the method of choice. Starting 

from already established protein purification protocols, we will establish the single particle 

analysis of the proteins and protein complexes. Grid preparation and data collection will be 

done in cooperation with CryoEM facilities off-campus, while data processing and structure 

analysis will be carried out at RUB. Once the structural pipeline is established, the interaction 

of the target proteins with ligands and potential partners will be investigated both by structural 

and biophysical means. The aim of these studies is to gain mechanistic insight into how the 

non-catalytic domains dictate the enzymatic activities of the target proteins in response to 

external or internal stimuli. 

The work will be a very close cooperation with the Hemschemeier and Narberhaus groups 

within MiCon. 

In addition, the candidate will be involved in collaborative structural investigations with other 

groups within the MiCon consortium. These direct interactions of the PhD candidates were an 

essential asset for the high number of joint publications in the previous funding period. 
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AlphaFold2 model of the dimeric form of one of the target proteins. 
Biochemical analyses have shown that its activity is influenced by 
the regulatory domain, but real structures and their dynamics upon 
effector binding are required for a mechanistic understanding. 
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