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Defective translation of mitochondrial ribosomal protein in oocytes with maternal

aging
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Abstract

Female fertility declines with aging. It is established that the decline in fertility in an aging woman is caused by a
decrease in oocyte quantity and quality. Mitochondrion function is critical to meet the energetic demands of the oocyte
during nuclear and cytoplasmic maturation. Mitochondrial DNA codes proteins which are required for oxidative
phosphorylation. Mitochondrial ribosomal protein is crucial for translation of mitochondrial DNA. Mitochondrial
ribosomal proteins are nuclear encoded, synthesized in the cytoplasm, and transferred to mitochondria. However,
it is unclear whether mitochondrial translation in oocytes is impaired with aging. The aim of our study is to define
the defects in translation of mitochondrial ribosomal proteins during aging. We performed RiboTag-IP/RNA-Seq on
MII oocytes from young (1-month-old) and old (12—15-month-old) mice. Translation of mitochondrial ribosomal
protein is impaired in old oocytes. YFP reporter assay showed reduced Mrpl3 translation in old oocytes. Cytoplasmic
element binding protein 1(CPEBI1) is the master regulator of translation during oocyte maturation. CPEB1 expression
is decreased in old oocytes by 50 %. CPEB1 heterozygous oocyte recapitulated decreased translation of Mrpl3 in old
oocytes. These findings suggest that age-related CPEBI1 reduction impairs translation of mitochondrial ribosomal

protein, decreasing ATP production and contributing to chromosomal abnormalities.



