Pro Gradu Opportunity, Summer 2009
Mitochondrial genetic variation in patients with ocular symptoms
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Hereditary mitochondrial diseases are caused by abnormalities in either nuclear or mitochondrial genes to form five multisubunit enzyme complexes (I to V) within the mitochondrial oxidative phosphorylation system (OXPHOS). About 20 % of mitochondrial diseases arise from defects of mitochondrial DNA (mtDNA), a circular 16.5-kb miniature chromosome in the mitochondrial matrix.  The clinical presentation of mitochondrial disease includes a multitude of clinical symptoms affecting mainly muscle, central nervous system, endocrine organs, heart, liver or kidney. They also often give rise to ophthalmic symptoms. 
Pro Gradu project:
50 patients with ophthalmic symptoms and clinical presentation usually associated with mitochondrial diseases will be analyzed for mutations in mtDNA. Premade and partially haplotyped (by RFLP) DNA samples will be PCR amplified in 63 fragments  and screened for mutations using conformation sensitive gel electrophoresis (CSGE), which is based on the separation of heteroduplexes that contain single base-pair mismatches from homoduplexes composed of perfectly base-paired DNA strands in a polyacrylamide gel. This method has a large capacity and does not need radioactivity for detection purposes. Sequencing is required only when the results of a CSGE analysis suggest a mutation. Potentially pathogenic mtDNA alterations will be recognized by bioinformatics methods. The effects of potential new mutations will be analyzed by structure-based modelling in silico or in prokaryotic enzyme models.
Research environment

The Northern Mitochondria project (leader professor Kari Majamaa) specializes in mitochondrial disease, including the clinical study of patients, as well as, the molecular genetic analysis of patient samples. The project has gained good international reputation in epidemiologic study of mitochondrial disorders and has been successful in previous researcher training with 11 doctoral thesis between the years 1999-2007. 
Supervisors: 

Johanna Uusimaa,  docent, M.D., Ph.D., Dept. of Pediatrics, University of Oulu; Clinical Research Center, Oulu University Hospital.  Project: Clinical phenotypes, molecular etiology and development of diagnostics in mitochondrial diseases in childhood. 
Marko Kervinen, M.D., Ph.D., Post doctoral fellow, Specializing physician, Dept. of Ophthalmology; Clinical Research Center. Project: Degeneration and aging- the effect of pathogenic mitochondrial mutations.
The laboratory of Clinical Research Center is well equipped for handing, analysis and storage of patient samples. Laboratories classified for genetically modified cell and bacterial cultures are available. There are professional laboratory technicians working in the laboratory who are accustomed to handling of patient samples, have strong experience on molecular biology methods and are also prepared to participate in guiding students. 
Ethical questions
DNA samples have been obtained based on voluntary informed consent of the patients and their parents if the patient is underaged.  The collected patient information is stored confidentially. The statement of approval from the Ethical Committee of the Oulu University Hospital has been obtained for the research projects involving patient samples.
If you are interested in our project, please contact us by an e-mail (including a curriculum vitae as an attached file) to the following addresses: johanna.uusimaa@oulu.fi and marko.kervinen@oulu.fi. 
