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The studies on the molecular basis of human mitochondrial DNA homoplasmy

formation
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Th first nuclear recessive mutation mhrl-1 causing deficiency in yeast
mitochondrial homologous recombination was isolated from budding yeast. Mhrl promotes homologous DNA
pairing, an essential step of homologous recombination, and complements mhrl-1. The identification

of the human ortholog of Mhrl remains incomplete. 1 found an unknown protein with the amino acid
sequence similar to Mhrl, and called hsMhrl. | partially purified hsMhrl from silkworms
overproducing hsMhrl. The hsMhrl protein can promote the formation of the homologous three-stranded
structure. The hsMhrl localized in yeast mitochondria partially complements the deficiencies in
homologous recombination by mhrl-1 at omega and Endo.Scel loci. The hsMhrl protein is crucial for
homoplasmy restoration promoted by mt-allele segregation, and is essential for preventing common
mitochondrial deletion-attributed heteroplasmy formation. Overproduced hsMhrl can increase oxygen
consumption rate representing mitochondrial function.
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