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            Abstract
Canalization, also known as developmental robustness, describes an organism's ability to produce the same phenotype despite genotypic variations and environmental influences1,2. In Drosophila, Hsp90, the trithorax-group proteins and transposon silencing have been previously implicated in canalization3,4. Despite this, the molecular mechanism underlying canalization remains elusive. Here using a Drosophila eye-outgrowth assay sensitized by the dominant Krirregular facets-1(KrIf-1) allele3, we show that the Piwi-interacting RNA (piRNA) pathway, but not the short interfering RNA or micro RNA pathway, is involved in canalization. Furthermore, we isolated a protein complex composed of Hsp90, Piwi and Hop, the Hsp70/Hsp90 organizing protein homolog, and we demonstrated the function of this complex in canalization. Our data indicate that Hsp90 and Hop regulate the piRNA pathway through Piwi to mediate canalization. Moreover, they point to epigenetic silencing of the expression of existing genetic variants and the suppression of transposon-induced new genetic variation as two major mechanisms underlying piRNA pathway-mediated canalization.
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                    Figure 1: Maternal Piwi is an enhancer of ectopic outgrowth phenotype.[image: ]


Figure 2: Biochemical isolation of Hop as an interactor of Piwi.[image: ]


Figure 3: Hop is a maternal enhancer of the eye outgrowth phenotype.[image: ]


Figure 4: Germline transmission of Piwi- and Hop-induced mutations.[image: ]


Figure 5: Hsp90-dependent phosphorylation of Piwi.[image: ]


Figure 6: A schematic illustration for the role of the Hsp90-Hop-Piwi complex in canalization.[image: ]
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