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Supplementary Figure Legends:
Figure S1. TYRP1 and LC3B colocalization analysis. (A) Immunofluorescence micrographs of B16 cells immunostained with TYRP1 and LC3B. Scale bar: 10 μm. (B) Quantification of Overlap Coefficient (OC) and Pearson’s Correlation Coefficient (PCC) for PMEL and LC3B, as well as TYRP1 and LC3B show similar colocalization values between both melanosome markers with LC3B  (n>10).

Figure S2. Immunogold electron microscopy for LC3B on melanosomes. (A) Representative TEM images of melanosomes within B16 cells immunolabelled with LC3B (secondary antibody conjugated to 10-nm gold beads). Scale bar: 1 μm. (B) Representative TEM images of melanosomes within B16 cells immunolabelled with LC3B (secondary antibody conjugated to 10-nm gold beads). Scale bar: 0.2 μm. 

Figure S3. Localization of mCherry-LC3B on melanosomes. (A) Western blot analysis for expression of mCherry-tagged LC3B mutants in B16 cells. (B) Transmission electron microscopy (TEM)-based examination of melanosomes and autophagosomes in the primary human melanocytes under starvation conditions (1X HBSS). Scale bar: 0.5 μm (C) Quantitative analysis of stage III and IV melanosomes and double-membrane autophagosomes during control and starvation conditions in primary human melanocytes. Melanosomes (dark-stained structures) did not show alterations under starvation conditions while autophagosome (as indicated by white arrowheads) numbers increased substantially. Bars represent mean number of melanosomes available in one plane per cell ±  s.e.m. n=6.

Figure S4. Melanosome purity analysis. (A) Structural characterization of melanosomes isolated by sucrose gradient ultracentrifugation. Representative TEM image of purified melanosomes. Scale bar: 100 nm. (B) Biochemical characterization and western blot analysis for purity of the isolated melanosome fractions using various cellular markers. In-gel DOPA assay for quantification of TYR activity in the various isolated fractions of melanosomes, using sucrose density gradient (1.2+14M, 1.4+1.6M, 1.6+1.8M).

Figure S5. Analysis of the B16 pigmentation oscillator model. (A) Schematic representation of the B16 pigmentation-depigmentation oscillator. Change in pigmentation as a function of days is depicted along with cell pellet images at D0, D12 and D20. (B) Representative images of cell pellets of B16 cells extracted at the indicated time points of the pigmentation oscillator. Estimation of melanin content (μg) for 106 cells for D0, D4, D6, D8 and D10. (C) In-gel DOPA assay for measuring TYR activity in B16 cells at different time points  (D0, 4, 6, 8 and 10) shows increased activity during the pigmentation phase. (D) Densitometric quantification of TYR activity shows significant upregulation during the pigmentation arm of the B16 pigmentation oscillator. AU, arbitrary units.

Figure S6. LC3B regulation during pigmentation. (A) Western blot analysis of LC3B protein during various time points during pigmentation and depigmentation. The two forms of LC3B-I and -II corrresponding to 18 and 16 kDa are represented in the figure. LC3B expression was substantially enhanced during the initial stages of melanogenesis. (B) Densitometric quantification of membrane-bound form of LC3B-II to cytoplasmic LC3B-I protein form shows more than 2-fold upregulation with respect to ACTB during D4 to D10 (n=3). Bars represent mean ± s.e.m. across replicates (n=3). (C) Transmission electron microscopy based examination of melanosomes and autophagosomes in the B16 pigmentation oscillator model. Scale bar: 2 μm.  Expanded view is represented in the enlarged inset. Scale bar: 0.1 μm. (D) Quantitative analysis of (i) stage III, IV melanosomes and (ii) double-membrane autophagosomes during pigmentation phase (D0, 4, 6, 8 and 10) in the B16 pigmentation oscillator model. Melanosome (dark-stained structures) numbers substantially increased during pigmentation while autophagosome (as indicated by white arrowheads) numbers did not change. Bars represent mean number of melanosomes available in one plane per cell ± s.e.m, n=6. (E) Live imaging snapshots of B16 cells cotransfected with GPR143-GFP and mCherry-LC3B under control and starvation condition. B16 cells were starved for 8 h using 1X HBSS.  No significant reduction in the PCC and OC values for the colocalization between GPR143-GFP and mCherry-LC3B was observed under both control and starvation conditions (formation of independent autophagosomes indicated with white arrowheads). Scale bars: 5 μm.
Figure S7. Regulation of LC3B in the pigmentation oscillator. (A) Brightfield images of B16 cells at day 6 of the B16 pigmentation oscillator grown in DMEM and DMEM-F12 showed accumulation of pigment within cells grown in DMEM medium. Scale bar: 5 μm. (B) Melanin quantification in Day 6 B16 cells grown in DMEM and DMEM-F12 showed significant downregulation in melanin content (μg) in Day 6 B16 cells grown in DMEM-F12 conditions. (C) Cell cycle analysis of pigmented and depigmented cells on day 6 of the LD phase of the oscillator cycle using B16 cells did not show any significant change during this process. (D) LC3B levels were monitored during the pigmented state (DMEM) and nonpigmented state (DMEM-F12) by western blot. (E) LC3B levels were monitored during the pigmented state (DMEM) and nonpigmented states (DMEM-F12). Substantial LC3B-II induction was observed with increase in melanogenesis. Densitometric quantification of LC3B-II protein expression shows significant upregulation during D4, D6 and D8 (n=3). Bars represent mean ± s.e.m. across replicates. (F) Densitometric quantification of the membrane-bound LC3B-II protein during the pigmentation oscillator cycle shows more than 12-fold upregulation with respect to ACTB during D4 to D8 (n=3).

Figure S8. Analysis of autophagy pathway during pigmentation. (A) Macroscopic view of cell pellets after incubation with 5 nM rapamycin at different time points. Increased melanin accumulation was observed in rapamycin treated cells. (B) Pellet color quantified by ImageJ software. The intensity is represented by the Mean gray scale where 0 indicates a completely black pellet and 255 indicates a depigmented white pellet. (C) Macroscopic view of cell pellets after incubation with 200 μM wortmannin at different time points. Reduced melanin accumulation was observed in wortmannin-treated cells. (D) Pellet color quantified by ImageJ software. The intensity is represented by the Mean gray scale where 0 indicates a completely black pellet and 255 indicates a depigmented white pellet. (E) Expression levels of the main autophagy molecular complexes (MTOR, ULK, ATG5, BECN1/Beclin1, ATG3, ATG12). Slight increase was noted in levels of p-ULK/ULK and ATG3 levels. BECN1 showed a substantial increase in expression while no significant differences were observed for the other markers. ACTB/β-actin was used as normalizing loading control. Densitometric quantification of normalized protein expression is plotted as fold change in the bar charts.

Figure S9. LC3B is not required for melanosome biogenesis. (A) Images of cell pellets demonstrating melanin accumulation in B16 cells 48 h post-transfection with Lc3b siRNA. Melanin estimation demonstrates comparable melanin content upon LC3B knockdown. (B) Effect of Lc3b knockdown on the expression of melanosome maturation, melanosome biogenesis and lysosome biogenesis genes. qRT-PCR for the melanogenic genes showed no apparent changes at the transcript levels after knockdown. Bars represent mean ± s.e.m. across replicates (n=3). (C) Expression levels of key proteins involved during biogenesis and maturation (MLANA, PMEL/GP100, DCT/TRP2, TYR, LAMP1, BLOC1S4/CNO, BLOC1S6/PALLIDIN, along with LC3B). Tubulin was used as normalizing control. (D) Densitometric quantitation for the expression levels of the proteins involved in melanogenesis with LC3B knockdown. Significant change at the protein level was not observed with LC3B knockdown suggesting that it may not play a role during melanosome biogenesis (n=3). 

Figure S10. Effect of knockdown of MITF on melanogenesis in the pigmentation oscillator. (A) siRNA-mediated knockdown of Mitf (positive control) in B16 cells. Pellet color demonstrates reduction in melanin content after MITF depletion. In gel TYR assay showed reduction in TYR enzyme activity. (B) Immunofluorescence analysis of melanosomes as assessed by staining with PMEL and tubulin after MITF knockdown in primary human melanocytes. Both control and experimental data was obtained 48 h post-transfection. Melanosomes were also visualised using brightfield microscopy. After MITF knockdown, the number of PMEL puncta and dark granules observed under brightfield were reduced significantly. Scale bar: 5 μm. (C) Effect of Mitf knockdown on the expression of melanosome maturation genes in B16 mouse melanoma cells. qRT-PCR for the melanogenic genes showed significant downregulation at the transcript levels on knockdown. Bars represent mean ± s.e.m. across replicates (n=3). (D) Quantification of number of mature melanosomes (stage III and IV) in primary human melanocytes following LC3B knockdown. No significant changes in melanosome maturation and numbers were observed between control and siLC3B treated cells (n=6). (E) Immunofluorescence micrographs of primary human melanocyte cells immunostained with the melanosome-specific monoclonal antibody- HMB45 along with TYRP1 on LC3B knockdown. The Pearson correlation coefficient (PCC) and overlap coefficient (OC) between TYRP1 and PMEL for the entire cell were calculated (n>10). No significant changes in both PCC and OC values for both control and siLC3B-treated cells were observed, suggesting that protein trafficking to melanosomes were not affected on LC3B knockdown. Scale bar: 5 μm.

[bookmark: _GoBack]Figure S11. Protocol for the quantification of perinuclear aggregation of melanosomes. (A) Detailed stepwise calculation for assessment of a representative control (distributed melanosomes) B16 cell. The percentage distribution of mean fluorescence in the selected region of interest (ROI) (A, peripheral; B, background; C, perinuclear) was calculated. Please refer to the Materials and Methods section for more details. (B) Detailed stepwise calculation for assessment of a representative siLc3b (aggregated melanosomes) B16 cell. The percentage distribution of mean fluorescence in the selected ROIs (A, peripheral; B, background; C, perinuclear) is calculated. Refer to the Materials and Methods section for more details. Decrease of corrected mean fluorescence intensity at the peripheral region can be noted in the table alongside. RawIntDen, raw intensity density; S. No, serial number.

Figure S12. Knockdown of LC3B in primary human melanocytes and mouse melanocyte cells (melan-a) results in perinuclear aggregation of melanosomes. (A) Representative blot for the validation of gene knockdown by Lc3b siRNA in primary melanocytes showed substantial downregulation. (B) Quantification of cells with perinuclear melanosomal aggregation after siRNA mediated silencing of LC3B in primary human melanocytes (no. of cells analyzed, n>100). Bars represent mean  ± s.e.m. across replicates. (C) Immunofluorescence analysis of melanosome localization as assessed by staining with PMEL and tubulin on LC3B knockdown in mouse melanocyte cells (melan-a). Perinuclear aggregation of melanosomes was observed. Scale bar: 5 μm. (D) Representative blot for the validation of gene knockdown by Lc3b siRNA in mouse melanocyte cells (melan-a) showed substantial downregulation.

Figure S13. Scatter-plot analysis for colocalization between melanosomes, LC3B, tubulin and actin in primary human melanocytes. (A) Scatter-plot analysis for colocalization between melanosomes (brightfield) and LC3B show low scatter value suggesting poor overlap between the two at the cell periphery. However, very a high scatter could be observed for melanosome and ACTB overlap suggesting a good colocalization between the two at the dendritic ends as observed in the image. The colocalized pixels are pseudocolored in white. Scale bar: 5 μm. (B) Colocalization analysis for melanosome (brightfield) overlap with tubulin suggests a high degree of overlap at the cell center as observed by the colocalized pixels (pseudo-colored in white), while it is absent from the dendritic tips as shown in ROI. Scatter plot for ROI shows negligible overlap between tubulin and melanosomes at the cell periphery. A similar observation is noted for overlap between LC3B and melanosomes, suggesting that LC3B colocalized melanosomes are concentrated at cell center while they are absent from dendritic ends. Scale bar: 5 μm.

Figure S14. Effect of actin depolymerizing agents on melanosome distribution within B16 melanoma cells. Immunofluorescence micrographs of B16 cells treated with latrunculin B (5 μM) and jasplakinolide (2 μM) for 4 h and immunostained with anti-tubulin and PMEL antibodies. Scale bars: 5 μm. 

Figure S15.  Mass spectrometry based identification of tubulin peptides on LC3B affinity isolation. GST-LC3B based affinity isolation was performed using B16 lysates. The eluents were analyzed by mass spectrometry to identify the interacting partners. (A)  TUBA1C/αCBAmass and (C) TUBB3/βUBB3/ss were identified among the top hits. The identified peptide sequences are tabulated. (B) and (D) highlight the identified peptides of TUBA1C/α-tubulin and TUBB3/β- tubulin from the mass spectrometry data. OS, Open Source.

Figure S16. In vitro delipidation assay catalyzed by ATG4B cysteine protease. (A) Colocalization analysis for PMEL overlap with LC3B after ATG4B knockdown. While control set shows substantial colocalization at cell center as indicated by PCC and OC values (0.60), on ATG4B knockdown a reduction in the colocalization values was observed (0.2). Scatter plot for the colocalizing pixels are shown alongside. (n>10) Scale bar: 5 μm. (B) Live imaging based colocalization analysis of mCherry-LC3B∆121-125 mutants coexpressed with the melanosomal marker GPR143-GFP.  Both markers showed good overlap.

Figure S17. ATG4B is crucial for transfer of melanosomes from melanocytes to keratinocytes. (A) Immunofluorescence micrographs for melanosomal transfer from LC3B knockdown B16 cells cocultured with HaCaT cells. Melanosomes were labelled using PMEL, and Tubulin was used to mark the cell. HaCaT cells are marked by dashed lines while B16 cells are marked by dotted lines. Scale bar: 5 μm. (B) Quantitative analysis of melanosome transferred to HaCaT cells from siLc3b B16 cells showed reduction in the number of transferred melanosomes. Bars represent mean ± s.e.m. across replicates (n=25). (C) Quantitative analysis of corrected background intensity per HaCaT cell after melanosome transfer. siLc3b B16 cells showed reduction in the total fluorescence intensity. Bars represent mean ± s.e.m. across replicates (n=5). (D) Immunofluorescence micrographs for melanosomal transfer from ATG4B knockdown B16 cells cocultured with HaCaT cells. Melanosomes were labeled using PMEL, and Tubulin was used to mark the cell. HaCaT cells are marked by dashed lines while B16 cells are marked by a dotted line. Scale bar: 5 μm. (E) Quantitative analysis of melanosome transferred to HaCaT cells from siAtg4b B16 cells showed reduction in the number of transferred melanosomes. Bars represent mean ± s.e.m. across replicates (n>25). (F) Quantitative analysis of corrected background intensity per HaCaT cell after melanosome transfer. siAtg4b B16 cells showed reduction in the total fluorescence intensity. Bars represent mean ± s.e.m. across replicates (n=5). 


File S1. Raw values for colocalizing and noncolocalizing (red) pixels between PMEL and LC3B in B16 cells.

Videos
Video S1. Live imaging of melanosomes labeled with GPR143-GFP and mCherry-LC3B
Video S2. Live imaging of melanosomes labeled with MLANA-GFP and mCherry-LC3B.
Video S3. Live imaging of melanosomes labeled with RAB27A-GFP and mCherry-LC3B. 
Video S4. Live imaging of melanosomes labeled with GPR143-GFP in control B16 cells.
Video S5. Live imaging of melanosomes labeled with GPR143-GFP following LC3B knockdown.
Video S6. Melanosome transfer from GFP-GPR143 and mCherry-LC3 melanocyte to untransfected keratinocyte. 


SUPPLEMENTARY EXPERIMENTAL METHODS

GST affinity isolation
Recombinant GST fusion proteins were expressed in E. coli strain BL21 (DE3) and purified with the use of glutathione agarose beads (GE Healthcare, 17075601). GST and GST-tag LC3B were incubated with 200 glutatmelanosomal lysates (prepared in lysis buffer: 50 mM HEPES, pH 7.4, 150 mM NaCl, 1 mM EDTA, 1 mM EGTA, 1% Triton X-100, 10% glycerol, 25 mM NAF, μM ZnCl2) and incubated for 1 h at 4°C. The beads were washed 3 times with the lysis buffer before the addition of SDS-PAGE sample buffer. The binding partners were analyzed using mass spectrometry (Applied Biomics, Hayward, CA, US).

Melanosome isolation, labeling and uptake by keratinocytes
Purified melanosomes were labeled with the succinimidyl ester of carboxyfluorescindiacetate (CFD; Invitrogen, C1157). 10 μM CFDA in PBS was used to label melanosomes for 30 min at room temperature, as recommended by the manufacturer. HaCaT cells were plated at a density of 2 x 105 cells per well of a 6-well plate. Labelled melanosomes were added in excess to plated HaCaT cells. A 24-h pulse period followed to allow melanosomal uptake by cells. HaCaT cells were rigorously washed 3 times with 1X PBS to remove peripheral melanosomes and then processed for confocal-based microscpy. 

8
