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            Abstract
PIWI-interacting RNAs (piRNAs) silence retrotransposons in Drosophila germ lines by associating with the PIWI proteins Argonaute 3 (AGO3), Aubergine (Aub) and Piwi1,2. piRNAs in Drosophila are produced from intergenic repetitive genes and piRNA clusters by two systems: the primary processing pathway and the amplification loop1,2,3,4,5,6,7. The amplification loop occurs in a Dicer-independent, PIWI-Slicer-dependent manner3,4,8. However, primary piRNA processing remains elusive. Here we analysed piRNA processing in a Drosophila ovarian somatic cell line where Piwi, but not Aub or AGO3, is expressed; thus, only the primary piRNAs exist. In addition to flamenco, a Piwi-specific piRNA cluster3, traffic jam (tj)9, a large Maf gene, was determined as a new piRNA cluster. piRNAs arising from tj correspond to the untranslated regions of tj messenger RNA and are sense-oriented. piRNA loading on to Piwi may occur in the cytoplasm. zucchini10, a gene encoding a putative cytoplasmic nuclease, is required for tj-derived piRNA production. In tj and piwi mutant ovaries, somatic cells fail to intermingle with germ cells and Fasciclin III is overexpressed. Loss of tj abolishes Piwi expression in gonadal somatic cells. Thus, in gonadal somatic cells, tj gives rise simultaneously to two different molecules: the TJ protein, which activates Piwi expression, and piRNAs, which define the Piwi targets for silencing.
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                    Figure 1: 
                        Piwi in OSCs is associated with endogenous small RNAs.
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Figure 2: 
                        Piwi-associated piRNAs in OSCs.
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Figure 3: 
                        Involvement of 
                        zuc
                         in the 
                        tj
                        â€“piRNA production pathway.
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Figure 4: 
                        Phenotypes of 
                        tj
                         and 
                        piwi
                         mutant ovaries and testes.
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A regulatory circuit for Piwi
A class of small RNAs, piRNAs, interact with PIWI domain-containing Argonaute proteins. Germline piRNAs derive from repetitive DNA and are produced by an amplification process. Recently piRNAs have also been found to be encoded by protein-coding genes in somatic cells. In this work, Siomi and colleagues show that the traffic jam (tj) locus, encoding the Maf transcription factor, encodes a piRNA cluster. These piRNAs are produced in the cytoplasm without amplification, and target FasIII for silencing. Maf itself activates Piwi expression. Thus, the tj locus encodes both an enhancer of Piwi and the piRNAs that interact with Piwi.
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