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Background 

Enzyme-catalysed reactions are among the most ubiquitous and elegant chemical processes 
in nature. They sustain virtually all life functions and play a central role in modern 
biotechnology. In living systems, enzymatic transformations rarely occur in isolation but are 
organised into reaction cascades and metabolic pathways, where multiple enzymes act 
sequentially to convert substrates into products. Within such cascades, metabolite channeling 
enables the transfer of intermediates directly between successive enzymes, reducing their 
diffusion into the bulk phase. This spatial and temporal organisation can enhance catalytic 
efficiency, suppress undesirable side reactions, and regulate metabolic fluxes across complex 
biochemical networks. Despite extensive research, however, the mechanisms governing 
metabolite channeling and its physiological significance remain incompletely understood and, 
in many cases, debated.  
 
Goal 

This project aims to uncover the physical principles governing metabolite channeling, 
particularly in crowded intracellular environments, and to use this knowledge to develop design 
principles for optimising synthetic enzyme cascades with biotechnological relevance. The 
project will be carried out in collaboration with Forschungszentrum Jülich, which will provide 
experimental characterisation and validation of substrate channeling in engineered enzymatic 
constructs. 
 
Requirements for applicants 

Master’s degree in biophysics, physics, or a closely related discipline. Solid programming skills 
in Python, knowledge of C/C++. Excellent command of English, with strong communication 
and scientific writing abilities. Strong motivation for interdisciplinary research and collaborative, 
team-oriented work. 
 
Scholarship/PhD student remuneration from grants  
6500 PLN gross 


