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Figure S3.  Endosomal defects. The endosomal proteins Syx7 and Hrs exhibit elevated protein levels in v100 mutant eye–lamina complexes, and pHluorin 
accumulates in endosomal compartments. (A–C) Western blot analysis of eyFLP v100 mutant 2-d-old eye–lamina complexes probed for Syx7 (A), Hrs (B), 
and actin (C). (D–D) Expression of pHluorin in WT photoreceptors shows partial colocalization with Rab5 at adult terminals. (E–G) In v100 mutant photo-
receptor terminals, pHluorin accumulates in more distinct compartments that partially colocalize with Rab5 (E), Rab7 (F), or Rab11 (G). (H–K) Expression 
of WT v100 in v100 mutant photoreceptors rescues pHluorin localization to synaptic vesicles. (H) P + 30% developing mosaic eye with v100 mutant cells 
marked by absence of RFP. All cells express v100WT and pHluorin. Note that pHluorin localization is identical across clonal boundaries. (I) Quantification 
of J–K is shown. Error bars indicate SEM. (J–K) Adult photoreceptor terminals in the lamina labeled with CSP (J) or Syx7 (K). As in H, v100 mutant photo-
receptors are marked by the absence of RFP, and both the rescuing v100WT and pHluorin are expressed in all cells. ctrl, control. Arrows indicate colocaliza-
tion. Bars: (D and E): 2 µm; (H and J) 10 µm.
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Figure S4.  Eye defects. Calibrated NH4Cl washes reveal pHluorin accumulations in acidified endosomes, and 5-wk-old v100 mutant eyes display almost 
complete loss of discernible structure. (A and B) Representative live scans of pHluorin fluorescence measurements. (C) Calibration curves were established 
for individual preparations by successive NH4Cl washes at decreasing pH (see Materials and methods). (D) Overall quantification of 22 pH measurements 
based on calibrated pHluorin fluorescence in live and v100 mutant photoreceptor cell bodies at P + 30% and P + 90% as well as synaptic terminals at P 
+ 90%. Asterisks indicate P < 0.05. (E) pHluorin measurement at photoreceptor terminals (P + 90%). Colored bars show calibrated live pH measurements 
that reveal increasing amounts of pHluorin (red circles; quantification of data shown in Fig. 5, D–F) accumulate in acidified compartments in v100-null mu-
tant and v100R755A rescue. (F) Plastic section of a 5-wk-old mosaic eye for a WT chromosome (eyFLP). The pigmented area (arrow) is heterozygous. The 
rhabdomere structure and overall morphology are intact in both heterozygous and homozygous eye tissue. (G) Section of a 5-wk-old eyFLP v100 mosaic 
eye. Again, a small pigmented heterozygous area is shown in the top left corner (arrow). The homozygous mutant eye tissue exhibits almost complete loss 
of discernible structure. Ctrl, control. Error bars indicate SEM. Bars, 10 µm.
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Figure S5.  V100R755A expression causes a dominant defect that is different from the null mutant. Confocal eye sections from 2-wk-old flies immunolabeled 
with anti-chaoptin (green), anti-Syx7 (red), and anti-V100 (blue) are shown. (A–A) v100 mutant eyes exhibit a loss of rhabdomeric structure and chaoptin 
as well as Syx7 accumulations that are partly overlapping. (B–B) Expression of v100WT in mutant photoreceptors rescues this phenotype and restores the 
rhabdomere structure (arrowheads). (C–C) Overexpression of v100WT in WT photoreceptors causes no obvious defects (arrowheads show rhabdomere 
structure). (D–D) Overexpression of v100R755A in WT photoreceptors causes some accumulations of Syx7 at the rhabdomere base (arrows), but does not 
cause chaoptin accumulations and does not affect rhabdomere structure (arrowheads). (E–E) Overexpression of v100R755A in v100 mutant photoreceptors 
causes huge accumulations of all markers. Note that this section is at the same scale as the mutant in A. (F) V100-dependent (red) and -independent (tur-
quoise) endolysosomal pathways that receive vesicles from the ER/TGN and/or the plasma membrane are depicted. Shades of red indicate increasing 
acidification along the degradation pathways. (G) In the v100 mutant, a heterogeneous population of vesicles accumulates in degradation-incompetent 
MVBs and AVs. A V100-independent lysosomal pathway must exist (turquoise pathway) because lysosomal degradation still occurs, as indicated by (1) a 
normal number of Lysotracker-positive and bafilomycin-sensitive degradative compartments before neuronal differentiation, (2) the absence of classical ly-
sosomal degradation phenotypes like accumulations of lipofuscin, and (3) the observation that expression of an acidification-defective V100 leads to sub-
stantially larger amounts of membrane proteins that fail to degrade. This is because, as shown in I, V100R775A still functions in sorting vesicles into a 
V100-dependent pathway, where V100-dependent acidification does not occur. This leads to dramatically increased MVB and AV accumulations selec-
tively in a v100 mutant background. In contrast, as shown in H, V100R775A expression in WT neurons rescues vesicle sorting into thereby V100-containing 
endosomes but does not lead to dramatic accumulations because WT V100 is still present to provide acidification required for degradation. Bar, 10 µm.




