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Functions of molecular chaperones in biogenesis and maintenance of mitochondria

PREVIOUS AND CURRENT RESEARCH

Our research is concentrated on the mechanisms of action of molecular chaperones within mitochondria, where the baker's yeast S. cerevisiae is used as a model system. Currently we are focusing on two aspects of mitochondrial biogenesis in which chaperones play important but not well characterized functions.

The maintenance of a respiratory function in the eukaryotic cell requires an accurate propagation and a faithful transmission of mitochondrial DNA. We have previously shown that the two apparently independent chaperone systems, the Hsp70 and the Hsp78, cooperate in order to maintain a mitochondrial genome by protecting and reactivating replication proteins under heat stress conditions. However, chaperones play also a more general role in preserving the integrity of the mitochondrial genome. Along this line, we have recently detected the presence of molecular chaperones  in mtDNA-protein complexes called nucleoids, which are believed to be fundamental units of  mtDNA replication and segregation and have been observed in mitochondria from yeast to mammals. Our current goal is to understand how chaperones are associated with mtDNA and the significance of their presence in nucleoid complexes. 

Mitochondria contain a highly specialized system of molecular chaperones, Ssq1 (Hsp70):Jac1 (J-protein), that plays a critical role in the biogenesis of Fe/S centers. The precise role of these chaperones has yet to be defined. However, evidence gathered to date 

suggest an interaction with the scaffold protein, Isu1, onto which a transient Fe/S center is assembled, and thus implies their role in either assembly of the center or its transfer to recipient proteins. Our goal is to reconstitute this chaperone system with purified components and to study its functions at the biochemical level. 

FUTURE PROJECTS AND GOALS

Our long term goal is to understand the functional interactions and crosstalk between components of the chaperone network.  We strongly belive that a solid biochemical analysis carried out with the help of purified proteins, supported by genetic and cell biological analyses in a well defined model organism is necessary to fully unravel the complexities of such a network. Beside the fact that understanding of the mitochondrial biogenesis is very important in itself, as mitochondria are essential organelles of most eukaryotic cells, they also provide a very well defined environment for testing of the functional interactions among chaperones both in intact cell, as well as in isolated mitochondria. 
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