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Summary 
 
This project proposes to characterize the pathogenetic effects of several mutations which 
compromise the mitochondrial function and are responsible for severe pathologies in 
humans [1]. By now a large number of mutations in nuclear or mitochondrial genes are 
identified to alter the mitochondrial functionality and this number is constantly increasing. 
The use of simple models is validated for molecular and biochemical analysis of detrimental 
effects of a lot of these isolated mutations [2-6]. By Next-Generation Sequencing technology 
new potential pathogenetic mutation can be rapidly identified in patients [7,8]. The project 
aims to characterize the mutations in yeast Saccharomyces cerevisiae or in the pluricellular 
model Caenorhabditis elegans to validate their pathologic effects. The project starts with the 
fine-tuning of different genetic strategies to delete the endogenous genes and to introduce 
their mutated versions into the mitochondria of the host organisms. The molecular, 
phenotypic and physiologic effects of the knock-out and the gene mutations will be 
investigated. Furthermore, the yeast and nematode models offer the possibility to generate 
platforms for multi-drugs screening with which to test therapeutic molecules [9,10]. The 
mitochondrial mutants will be treated with a commercial library of natural compounds or 
different suppressive sequences isolated from the carboxy-terminal domain of human 
mitochondrial Leucyl-tRNA synthetase [11]. The rescuing effects of these molecules will be 
tested on the capacity to ameliorate the mitochondrial defects of the mutants. The most 
promising isolated compounds will subsequently be utilized to treat human cells in culture.   
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