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Description of the project 

As of today, more than 150,000 structures of biological macromolecules have been determined by x-ray 
diffraction. The majority of them are small to medium size globular proteins. There is a lack of representation of 
membrane proteins as well as large complexes. Currently, there is a huge effort coming from the recently 
revolutionized electron microscopy in which high-resolution structures of large complexes are determined, but 
a gap persists for individual structures around 100 kDa. 

The aim of the project is to pursue the development of methods that enable the laboratory to reconstruct large 
protein complexes using high-resolution topographic surfaces from atomic force microscopy. Our hypothesis is 
that it is possible to build large structures using their individual components with the aid of topographical 
surfaces obtained with AFM. The reconstruction protocol is based on a six-dimensional docking of individual 
components. The core of the project is the testing of different scoring methods from docking orientations. The 
candidate will work in a Linux-based computer environment and should be familiar with basic knowledge in 
structural biology. The candidate will be trained on our high-resolution atomic force microscope. 
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