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Regulatory mechanisms and significance of peroxisomal functional transitions
during early mammalian development
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Peroxisomes are metabolically versatile organelles whose functions vary among species and cell types, yet the
mechanisms underlying this diversity remain poorly understood. In this study, we analyzed peroxisomes in mouse early
embryos to investigate developmental changes in peroxisomal dynamics and functions. Imaging analyses revealed that
peroxisomes until the morula stage exhibit high uptake activity for a specific ion and form characteristic clusters, both of
which disappear following peroxisomal turnover. Proteomic analyses demonstrated that peroxisomes before and after
degradation possess distinct protein compositions. Immunofluorescence analyses using endogenous antibodies identified
several candidate factors localized to embryonic peroxisomes that may regulate ion uptake activity. In addition,
peroxisomal clusters were frequently associated with mitochondria and other organelles, suggesting coordinated
regulation of local ion homeostasis and metabolism. Treatment of embryos with ion chelators reduced ion accumulation
within peroxisomes and impaired embryonic development, indicating that this transient peroxisomal function is
physiologically important during early embryogenesis. These findings suggest that dynamic remodeling of peroxisomal
function contributes to metabolic regulation during cell fate determination and provides new insight into how functional

diversity of peroxisomes is established during development.
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