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We have studied the molecular mechaniproduction of piRNA, a germ
cell-specific small noncoding RNA, and the regulation of gene expression by piRNA. As results, we
found that (1) glycerol-3-phosphate acyltransferase 2 (GPAT2), an enzyme of the mitochondrial outer
membrane, binds to MILI, a protein essential for piRNA production, and its deficiet mice causes
abnormal piRNA production and spermatogonial apoptosis in the neonatal period. (2) MORC3, a nuclear
protein presumably involved in gene expression regulation, binds to MIWI2 protein, which is
essential for transcriptional repression of piRNA-dependent retrotransposons, and testis specific
MORC3 deficient mise results in decreased piRNA production. (3) The suppression of piRNA-dependent
gene expression by the artificial piRNA production system using anti-sense Dnmt3L transgene depends
not only on its insertional site but also on its copy number.
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