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In eukaryotic cells, majority of cytosolic and nuclear proteins are degraded via the ubiquitin-

proteasome pathway. Through a sequence of activating and conjugation events ubiquitin is 

covalently attached to proteins destined for degradation. The 26S proteasome is a large 

molecular assembly that can select and degrade proteins carrying multi-ubiquitin tags. The 

26S complex is composed of the proteolytic core particle (CP) and the regulatory particles. 

The structure and enzymatic mechanism of the CP have been studied in great detail, whereas 

current understanding of the structure and function of the RP is lagging behind. We initiated 

experiments on the expression of individual subunits and the determination of their structure 

by X-ray crystallography. These structures will be used in a modeling approach to fit them 

into the EM density maps of the RP, aiming to get detailed insights into the molecular 

architecture of this complex.  

The primary focus was on the structure determination of selected 19S subunits by X-ray 

crystallography. The regulatory particle consists of 19 different subunits whose 

corresponding genes were individually expressed in Rhodococcus erythropolis. After 

preliminary expression tests the three subunits Rpn1, Rpn6 and Rpn10 were chosen for 

further investigations. Expressed proteins were purified in a sequence of chromatography 

steps. Purified proteins were subjected to crystallization screens, in order to find optimal 

crystal conditions. Rpn6 formed small needles at three different screen conditions, one of 

which yielded crystals reproducibly. This condition was further optimized for enhanced 

crystal growth by varying the concentration of crystallization buffer components. With that, 

larger needles could be obtained, which were tested at a micro-focus beamline and diffracted 

to a resolution of 7 Å. However, this was not sufficient for atomic structure determination. 

Hence we decided to improve the crystallization process by removing the flexible N-terminal 

part of the protein. Bioinformatics analysis and limited proteolysis experiments using 

Proteinase K were performed to locate possible flexible amino acid stretches. Based on these 

approaches the N-terminus end was truncated with a 6 and a 30 amino acid long sequence, 

respectively.  

Currently we are cloning these truncated rpn6 genes into the R. erythropolis expression 

system. The truncated protein is meant to facilitate an improved crystal packing, in turn 

leading to improved diffraction data, which is suitable for atomic structure determination of 

this protein. 
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