SUPPLEMENTAL FIGURES S1-S9

(Lund et al., Drosophila Rab2 controls endosome–lysosome fusion and LAMP delivery to late endosomes)
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[bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK88][bookmark: OLE_LINK153][bookmark: OLE_LINK154]Figure S1. GFP-Rab2 expression in L3 larvae. Widefield fluorescence micrograph showing the expression of GFP-Rab2 in filleted L3 larva homozygous for the GFP-Rab2 transgene in a w1118 background. Dorsal view. Br, brain hemispheres; VNC, ventral nerve cord; BM, body muscles; FB, fat body; T, testes. 
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[bookmark: OLE_LINK89][bookmark: OLE_LINK92][bookmark: OLE_LINK93]Figure S2. Long-term TR-avidin chase in garland cells. Garland cells from wild-type L3 animal pulsed for 3 min with TR-avidin, followed by a 7-h chase. Single optical section through the cortical cytoplasm of living garland cells.
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[bookmark: OLE_LINK9][bookmark: OLE_LINK10]
[bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK96][bookmark: OLE_LINK143][bookmark: OLE_LINK144][bookmark: OLE_LINK145]Figure S3. Accumulation of enlarged Rab7-positive LEs in neuronal tissues of Rab2 mutants. (A and B) Accumulation of enlarged YFP-Rab7-positive LEs in the CNS of third instar Rab2 larvae. (A) Fixed VNCs of control and Rab2 third instar larvae ubiquitously expressing YFP-Rab7 under direct control of the αTub84B promoter. Arrows to the right indicate enlarged LEs in Rab2not present in controls (left). Max projection of z-stacks through the dorsal surface of the VNC. (B) Quantification of data in (A). Cumulative frequency distribution of the size of Rab7-positive particles. Averaged distributions from 4 control (6051 particles) and 5 Rab2 larvae (9142 particles) are shown. P value from Kolmogorov-Smirnov test. (C and D) Excessive accumulation of overexpressed GFP-Rab7 in vesicular structures in peptidergic neurons of third instar Rab2 larvae. (C) Peptidergic somata in the dorsal VNCs of control and Rab2 third instar larvae overexpressing GFP-Rab7 (live imaging). Arrowheads mark Rab7-positive vesicular structures. (D) Quantification of the data in (C), from 3 control (53 cells) and 3 (30 cells) Rab2 larvae. Left, proportion of the cellular area occupied by vesicular structures. Right, proportion of the total cellular GFP-Rab7 signal located at vesicular structures. P values from unpaired Student's t tests.
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[bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK108]Figure S4. Defects in morphology and lumenal exchange in the terminal endocytic compartment of Lt/Vps41-deficient garland cells. (A) Left, garland cells from lt11/Df hemizygotes were first pulsed with TR-avidin (3 min) and chased for 2 h, then pulsed with A488-avidin (3 min) and chased again for 2 h. Right, scatter plot of TR-avidin versus A488-avidin signal intensities. (B) Left, garland cells from lt11/Df animals pulsed with TR-avidin (3 min), then chased for 2 h and stained with LysoTracker Green (LTG). Right, scatter plot of TR-avidin versus LTG signal intensities. Examples shown in (A and B) are representative of at least 4 animals in each experiment. Compare results from identical experiments performed on garland cells from wild-type, Rab2, Vps39 and Gie/Arl8 mutant larvae (Fig. 5A and C). Pearson correlation coefficient (PCC) is indicated in (A and B).
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[bookmark: OLE_LINK109][bookmark: OLE_LINK110][bookmark: OLE_LINK111]
Figure S5. LysoTracker Green (LTG) staining density of acidic vacuoles in garland cells from wild-type, Rab2, Vps39/Df and Giee00336/Df L3 larvae. Quantification of LTG signal intensity in LTG-positive vacuoles. Number of garland cell clusters analyzed: w1118, 5; Rab26; Vps39/Df ; 6, Giee00336/Df, 8. Same preparations as in (Fig. 5C to G). a.u., arbitrary units.
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[bookmark: OLE_LINK112][bookmark: OLE_LINK113][bookmark: OLE_LINK123]Figure S6. LAMP-GFP is contained in LysoTracker Red-positive organelles in Giee00336/Df fat bodies. Left, late L3 fat body from Giee00336/Df larva ubiquitously expressing GFP-LAMP stained with LysoTracker Red. Single optical section (live imaging). Right, intensity scatter plot for GFP-LAMP versus LysoTracker Red. Pearson correlation coefficient (PCC) is indicated. Compare to equivalent data for wild-type, Rab2 and lt11/Df late L3 fat bodies in (Fig. 2C).
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[bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK129]Figure S7. Accumulation of mCherry-Rab2 and HA-Rab2 in the lumen of lysosomal compartments. (A) Garland cells from larvae overexpressing inactive GDP-locked mCherry-Rab2S20N (top), wild-type mCherry-Rab2 (middle) or gain-of-function GTP-locked mCherry-Rab2Q65L (bottom), pulsed with A488-avidin (3 min) and chased for 2 h. Lower images in middle and bottom, High magnification micrographs of the strong lumenal accumulation of wild-type mCherry-Rab2 inside the lumen of 3-min-2-h tracer-positive lysosomal vacuoles (middle) and the strong mCherry-Rab2Q65L labeling of the membranes of 3-min-2-h tracer-positive compartments (bottom, closed and open arrowheads). (B) Garland cells from larvae expressing HA-Rab2 under endogenous promoter regulation pulsed for 3 min with A488-avidin (top) or TR-avidin (bottom) and chased for 2 h, then fixed and stained for HA. Insets show the accumulation of HA-Rab2 in the lumen of 3-min-2-h tracer-positive lysosomal vacuoles at high magnification. (C) Garland cell from Atg7d77 null mutant larvae overexpressing wild-type mCherry-Rab2 pulsed with A488-avidin (3 min) and chased for 2 h. Lower images depict labeling of the limiting membranes of tracer-containing lysosomal vacuoles by mCherry-Rab2 (closed and open arrowheads) at high magnification, visible due to the reduction in lumenal mCherry-Rab2 signal in the Atg7d77 background. Single optical sections through cortical cytoplasm of living garland cells (A and C) or fixed and immunohistochemically stained garland cells (B) from L3 larvae. 
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[bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK132]Figure S8. Rab2 accumulates to high levels in cap-like structures surrounding Golgi bodies. Salivary gland overexpressing RFP fused to the Golgi targeting sequence of human galactosyl transferase (RFP-Golgi) and expressing GFP-Rab2 under the endogenous Rab2 promoter. The gain on the GFP channel is substantially lower than in (Fig. 9D), hence the darker cytosolic background. Live imaging, high magnification single optical section of the cortical cytoplasm of late L3 salivary gland.
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[bookmark: OLE_LINK133][bookmark: OLE_LINK134][bookmark: OLE_LINK135]
Figure S9. Proposed scheme for the subcellular dynamics of cathepsins in the wild type and mutants deficient in late endosome-lysosome fusion. In both the wild type (A), and Rab2, Vps39, and Gie/Arl8 mutants (B), soluble hydrolases such as cathepsins (small red symbols) are transported from the TGN to endosomes by vesicular carriers (not shown). In the wild type, endolysosomes formed by LE-lysosome fusion condense into small storage lysosomes [13]. Cathepsins are then recycled by fusion of the storage lysosomes to LEs and endolysosomes. In Rab2, Vps39 and Gie/Arl8 mutants, blocked fusion (red bars) causes endolysosome formation to gradually cease during development, leaving persisting tracer-inaccessible storage lysosomes containing previously delivered cathepsins. (A) modified from [13].


Table S1. Genotypes. 
List of extended genotypes of the animals shown in Figs. 1-10, Figs. S1-S8, and Video S1.


Table S2. Drosophila genes.
Specification of Drosophila genes referred to by acronyms in text and figures. The Flybase nomenclature has been used except for PLEKHEM1, named as in ref. 48.


[bookmark: _GoBack]Video S1. Dynamics of the terminal lysosomal network. Time-lapse confocal imaging showing the dynamic nature of the garland cell terminal lysosomal network in the wild type, visualized with the endocytic tracer TR-avidin. The cells were loaded with TR-avidin for 3 min, then chased for 2 h. Near-tangential section through the garland cell cytoplasm.
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