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Elucidation of the mechanism of heterochromatin-dependent transcriptional
activation in piRNA clusters
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PIWI-interacting RNAs (piRNAs) are a large group of small non-coding RNAs
that are specifically produced in reproductive tissues to repress the expression of deleterious
transposable elements and participate in the maintenance of germline genome integrity. In the
Drosophila ovary, piRNAs are predominantly produced from piRNA clusters called dual-stranded piRNA
clusters. Rhi plays an important role in their transcriptional activation. To elucidate the
molecular machinery underlying Rhi-mediated transcriptional activation, this study used an
engineered experimental system of cultured cells lacking Rhi expression. Ectopic expression of Rhi
and nuclear piRNA factors resulted in the robust upregulation of dual-stread culsters. In addition,
ChlP-seq experiments revealed the Rhi binding genomic sites of Rhi. Furthermore, the gene set
required for the transcriptional activation of dual-strand clusters was identified.
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