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Creation of mammalian oocytes with high fertility by spatiotemporal regulation
of the function of mitochondria

FUNAHASHI, Hiroaki

13,300,000

mt DNA

mtDNA ()
mt Drpl mt mt
PGClalpha mtDNA VM
VM
DNA
mt Drpl

PGClalpha

The aim of this study was to generate oocytes with high developmental
competence by regulating the mitochondrial (mt) DNA copy number in the ooplasm. Porcine ooplasmic
mtDNA copy number did not change during in vitro maturation (IVM) and was lower in oocytes from
small than medium follicles. Drpl (mt mitogen) was reduced during early development, and its
inhibition impaired the mt distribution in oocytes and early developmental competence.
Overexpression of PGClalpha (mt synthesis-related genes) resulted in increased reactive oxygen
species and mtDNA copy number reduction in oocytes, and reduced IVM rate and early developmental
competence. The autophagic potential of oocytes varied greatly during IVM and early development, and

differed significantly by follicle diameter of origin. Attempts to introduce photosensitizers and
peptide/protein molecular tools into oocytes have not resulted in significant improvement.
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