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Summary y 

Oxidativee phosphorylation is a widely used strategy to produce the energy required for 

biologicall processes. In eukaryotic cells, the enzymes that serve to couple the oxidation of 

carbonn compounds to the production of ATP are embedded in the inner membrane of 

mitochondria.. Impaired molecular respiration can profoundly affect cellular function and 

aa wide variety of degenerative diseases in man are associated with defects in the 

mitochondriall respiratory sytem. 

Thee importance of controlled mitochondrial biogenesis is pointed out in the first part of 

thee General Introduction (Chapter 1). The hydrophobic core compounds of the respiratory 

complexess are produced within mitochondria and proteins involved in their expression 

andd assembly have been studied extensively in S. cerevisiae. The amount of each of the 

mitochondriallyy encoded subunits is regulated most directly via synthesis and 

degradation,, and both are discussed. The second part of the General Introduction reviews 

thee current knowledge concerning the role of ATP-dependent proteases in mitochondrial 

biogenesiss in S. cerevisiae. 

Thee TCA cycle enzyme iso-citrate dehydrogenase (Idh) was previously found to bind 

mitochondriall messenger RNAs specifically, which suggested that Idh may modulate 

translation,, and thereby link metabolism and mitochondrial gene-expression. Strong 

supportt for the idea that Idh has a dual function is provided in chapter 2, were we show 

thatt indeed the overall mitochondrial translation rate is increased in the absence of Idh. 

Assemblyy of newly synthesised proteins is however impaired and instead they are subject 

too enhanced turnover. The latter observation could indicate that Idh directs mRNAs to 

theirr proper translation location. 

Becausee of their very hydrophobic nature, the accumulation of mitochondrially encoded 

respiratoryy chain subunits in the inner membrane is highly unfavourable. The results 

describedd in chapter 3 show that the membrane-associated Phb complex can interact with 

newlyy synthesised subunits, and that disruption of the complex leads to enhanced 

turnoverr of those subunits. It is proposed that the Phb complex may hold mitochondrially 

producedd subunits until assembly partners become available, to protect membrane 

integrity,, and to prevent unwanted degradation. 

Mitochondriaa harbour a highly conserved membrane-associated proteolytic system that 

ensuress the removal of potentially harmful unassembled subunits. In yeast, this system is 

formedd by the /-AAA protease, consisting of multiple copies of Ymelp, and the m-AAA 
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protease,, consisting of multiple copies of Afg3p and Real p. The m-AAA protease is 

essentiall for respiratory function, and has previously been implicated in the proteolytic 

degradationn of mitochondrial translation products as well as the assembly of oxidative 

phosphorylationn complexes. 

Inn chapter 4. results are described that indicate that assembly of mitochondrial translation 

productss is in fact efficient in the absence of the m-AAA protease. However, the newly 

formedd respiratory complexes disintegrate rapidly, suggesting that they are somehow 

defective.. In gel activity and protease-sensitivity assays on complex IV did not reveal an 

intrinsicc defect so far. 

Thee m-AAA protease has an important role in the degradation of mitochondrial 

translationn products, and its absence may lead to accumulation of translation products that 

disturbb membrane integrity. This possibility is addressed in chapter 5 where the turnover 

off newly translated subunits is analysed in the presence of a partially inactivated m-AAA 

protease.. From the results is concluded that accumulation of mitochondrial translation 

productss is not likely to occur, but preliminary data do however point to altered 

membranee characteristics in the absence of the m-AAA protease. 

Finally,, the roles of iso-citrate dehydrogenase, the Phb complex and the m-AAA protease 

inn relation to each other in mitochondrial biogenesis are discussed in the General 

Discussion,, and an updated model of the function of the m-AAA protease is presented. 
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