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Introduction:  

Mitochondria are dynamic organelles which play an essential role in cellular energy production. Their role is 

especially critical for energy demanding tissues such as the heart and the brain.  Mitochondrial dysfunction has been 

associated with a spectrum of diseases including neurological disorders and aging. 

Mitochondria engage in repeated cycles of fission and fusion which are processes that play a critical role in 

maintaining functional and healthy mitochondria. Despite the importance of these processes, not all proteins 

involved in these processes are known. It is crucial to understand the full mechanism of mitochondrial fusion and 

fission which is essential to develop therapeutic strategies for patients with defects in this system. 

Hypothesis and Objectives:  

We hypothesize that computational approaches combined with functional studies will result in the identification of 

novel mitochondrial fission and fusion proteins. 

The objectives for this study are 1) identifying candidate proteins utilizing computational methods and 2) provide 

experimental evidence of the identified candidates for involvement in mitochondrial fission and fusion 

Setting and Methods:  

Novel mitochondrial fission and fusion genes will be identified using several computational approaches, including co-

expression analysis and phylogenetic analysis. The subcellular localisation of relevant candidate proteins will be 

investigated. Subsequently, candidates localized in the mitochondria will be functionally investigated using 

subcellular localization studies, gene knock down (using CRISPR/Cas9) and overexpression studies, followed by 

assessment of, among others, mitochondrial morphology and cellular respiration. 

Impact:  

Identification and functional analysis of novel mitochondrial proteins, will improve the understanding of 

mitochondrial processes and their role in health and disease. 

Requirements candidate: Highly motivated student with good English communication skills and proactive and 

resolute attitude. 
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