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Defect of peroxisome metabolism impairs development of central nervous system
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Peroxisome is a subcellular organelle essential for various metabolic
reactions. Peroxisome biogenesis disorders (PBDs) manifest as neurological deficits in the brain,
including abnormal cerebellum development. However, the mechanisms underlying pathogenesis remain
enigmatic. In this research, we showed that ERK and AKT signaling are attenuated in
peroxisome-deficient mouse by an elevated level of brain-derived neurotrophic factor (BDNF) together

with the enhanced expression of TrkB-T1, a dominant-negative isoform of the BDNF receptor. This
result suggests that dysregulation of the BDNF-TrkB pathway, an essential signaling for cerebellar
morphogenesis, gives rise to the pathogenesis of cerebellum in PBDs. In addition, we revealed that
the elevation of BDNF was induced by the cytosolic reductive state caused by the mislocalized
catalase in peroxisome-deficient glia cells. Thus, our findings demonstrate for the first time the

pathogenesis of PBDs.
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