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The current review is focused on the identity and function of some specific mitochondrial proteins/en-
zymes, their localization, gene expression, properties and activity, as well as their significance in the nor-
mal development of different germ cell populations during spermatogenesis and thus, sperm quality and 
fertility. Some of these molecules could be used as valuable markers for the diagnosis/prognosis of male 
infertility. Characterization of the potential of the mitochondrial proteins could open infinite possibilities 
for future research in the field of andrological clinical practice, but it may also be successfully applied for 
assisted reproduction procedures.
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Introduction

Among the most widespread hypotheses is that the distant ancestors of mitochondria 
are bacteria from the α-proteobacterial lineage [23]. However, the events leading to 
endosymbiosis between bacteria (prokaryotes) and eukaryotes, and the subsequent 
evolution of mitochondria as integrated cellular organelles is not still clearly recognized 
[18]. The mitochondrion possesses its own independent genome (mtDNA) that shows 
substantial similarity to bacterial genomes. Its internal compartment, protein-rich liquid 
matrix, is bounded by the highly structured inner membrane, which in turn is bounded by 
the intermembrane space and the outer membrane. The inner mitochondrial membrane 
(IMM) possesses many cristae or invaginations, which increases the surface area 
available for energy production. The IMM is the site of ATP-production via oxidative 
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