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PRO-GRADU POSITION/3 MONTHS SUMMER STUDENTSHIP

 in the protein crystallography group 

Professor Rik Wierenga’s group, Department of Biochemistry, University of Oulu
In collaboration with Docent Johanna Myllyharju and Professor Kari I. Kivirikko (Collagen Research unit, Department of Medical Biochemistry and Molecular biology, University of Oulu)
Proline 4-hydroxylase (P4H) has a critical function in collagen synthesis, as hydroxylation of the proline residues in the repeating -X-Pro-Gly- sequences of collagens are required for their thermal stability. P4H is composed of two  subunits and two  subunits, thus being a complexed heterotetramer of about 230 kDa in size. The  subunit is responsible for the catalysis and the substrate-binding, whereas the main function of the  subunit, which is identical to the enzyme and chaperone protein disulfide isomerase (PDI), is to prevent the aggregation of the highly-insoluble  subunit. Currently, the structure of P4H is unknown. Detailed knowledge of the structure of this enzyme would have a significant impact on the rational design of potent inhibitors against P4Hs. The goal of such inhibitors is to prevent the excessive accumulation of collagens in the body, meaning that they could be used as drugs on the treatment of many fibrotic diseases. 
The ultimate goal of our project is to solve the three-dimensional crystal structure of the P4H 22 heterotetramer using X-ray crystallographic methods. We have managed to solve already the structures of the peptide-substrate-binding (P-S-B) domain from human tetrameric P4H and the full-length algal (Chlamydomonas reinhardii) monomeric P4H (Figure 1.). 
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The open Pro-Gradu position will focus on the human tetrameric P4H. This enzyme has been successfully expressed in the group of J. Myllyharju in E. coli in a fully active form and the enzyme can be purified to homogeneity relatively easily. Crystallization with this E. coli expressed enzyme has not been tried before. The Pro-Gradu work will include all the steps from protein purification from crude extract to the crystallization experiments of the purified protein. The student will also use the Dynamic Light Scattering (DLS)-technique to study and optimize the sample homogeneity, which is the most critical factor for successful crystallization. If time permits (and if crystals exist) also initial X-ray experiments will be included in the Pro-Gradu project. The work will be done mainly in the Department of Biochemistry, but the student has to be prepared to work occasionally also at the Medical campus.  
The three-months summer studentship will focus on the expression and purification of tetrameric P4H, and the studentship can be changed later to a Pro-Gradu work, which could then concentrate more on crystallization of tetrameric P4H. Therefore, we are looking for a student, who is close to ending his/her studies.   

This exciting project can be started as soon as possible. Please contact us if you are interested.  
Kristian Koski: Office BK307, Lab BK303, Tel. 553-1182, e-mail: kristian.koski@oulu.fi
Rik Wierenga: Office BK301, Tel. 553-1182, e-mail: rik.wierenga@oulu.fi   
Figure 1. A) The schematic structure of the -subunit of tetrameric P4H. The structures of its P-S-B-domain and the algal P4Hknown domain structures are also shown. 














