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Figure S1. Mask does not promote UPS function. (A) Detection of UPS reporter in imaginal eye discs from 3rd instar larvae by confocal imaging. The level of CL1-GFP autofluorescence was highly elevated in DTS7 expressing eye discs only at a restricted temperature (28oC), suggesting CL1-GFP is a valid UPS reporter in monitoring impairment in UPS function. (B) No significant change in CL1-GFP levels was identified among eye discs coexpressing CL1-GFP with UAS-control RNAi (Control), UAS-mask RNAi (Mask down) or UAS-Mask (Mask up), suggesting Mask activity does not alter UPS function. Scale bars, 50 µm.

Figure S2. Monitoring autophagy during Drosophila larval muscle development using GFP-mCherry-dual-tagged Atg8a reporter. UAS-GFP-mCherry-Atg8a was expressed in wild-type muscle under the control of 24B-Gal4. Autophagosomes, autolysosomes and translocation of Atg8a were followed at 6 sequential stages during normal larval muscle development: 1) Small number of autophagosomes (puncta with both red and green autofluorescence, arrow heads) start to show up at 96 h AEL. Their number reached the highest at 114 h AEL, where massive small yellow puncta were identified in the muscle cytoplasm. At 117 h AEL, a large part of the autophagosomes became autolysosomes (lost their green signal), and at 120 h AEL, most of them (except for a few, asterisk) became autolysosomes. 2) Small and faint red-only autolysosomes (arrows) appeared as early as 84 h AEL. Their size and strength increased as the larvae developed at 108 h AEL. At 114 and 117 h AEL, not only did we see a further increase in the size, number and strength of autophagosomes surrounding the muscle nuclei, but we also started seeing faint green signals of these autophagosomes, capturing the transient phase of degradation of autophagosomes by the lysosomes. However, at 120 h AEL, all big-size autolysosomes disperse into small and red-only lysosomes. 3) Nuclear presence of the dual-tagged GFP-mCherry-Atg8a proteins was apparent from 84 to 117 h AEL; however, at 120 h AEL, all nuclear signals disappeared, indicating release of Atg8a to the cytoplasm at the peak of autophagy. Scale bar: 10 µm.

Figure S3. Validation of a rabbit anti-Ref(2)P antibody. Western blot analysis of wild type (w1118) and ref(2)P mutant (ref(2)Pc03993) adult flies using a rabbit anti-Ref(2)P antibody. The antibody specifically recognizes the endogenous Ref(2)P protein (~100 kD) that is present in wild-type adult flies but absent from homozygous ref(2)p mutants.
Figure S4. Pan-neuronal expression of Mask enhances autophagic flux in adult fly heads. Western blot analysis of mCherry-Atg8a in adult heads expressing UAS-mCherry-Atg8a driven by pan-neuronal C155-Gal4 together with UAS-control RNAi, UAS-mask RNAi or UAS-Mask. Due to the lethality of the Mask-knockdown male progenies, in all the 3 crosses, adult heads from 2-day-old females were collected for sample preparation. For quantification, the levels of free mCherry in each sample were normalized against TUBB/β-tubulin. 
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