Supplementary figure legends 

Figure S1. Specificity tests of autophagic degradation of mitochondria. WT and mutant MEFs were transduced by lentivirus to stably express mitochondria-specific photoactivatable PAmCherry (mito-PAmCherry), which emitted red fluorescence after photoactivation. The principle of our mitochondrial clearance assay is based on flow cytometry measurement to quantify the decline in levels of a photoactivated mito-PAmCherry protein (specifically expressed in mitochondria) in live cells over time. After photoactivation, the cellular level of mito-PAmCherry fluorescence intensity reflects the total amount of mitochondria in the cells at various time points after photoactivation. WT and LRRK2R1441G mutant MEFs were treated with two different autophagy inhibitors which can specificity block macroautophagy (i.e., chloroquine [CQ]) and mitophagy (i.e., cyclosporine A [CsA]). (A-D) Treatment of macroautophagy inhibitor, CQ (100 µM) caused a significantly lower rate of mito-PAmCherry clearance at 24 h after photoactivation in WT MEFs comparing to untreated control cells (N ≥ 4; p < 0.01; One-way ANOVA). (E-H) Similarly, treatment of a specific mitophagy inhibitor, CsA also significantly reduced the rate of clearance compared to their untreated control cells (N ≥ 4; p < 0.01; One-way ANOVA). These findings indicate that autophagic degradation of mitochondria contribute to the decline of mito-PAmCherry fluorescence. (I) Different initial mito-PAmCherry fluorescence intensity may affect the rate of decline. The initial fluorescence intensity (t = 0) in WT and mutant MEFs was similar (N = 7). (J) Photoactivated mito-PAmCherry fluorescence signal in fixed cells was stable at 4C for at least 4 days before flow cytometry measurements (N = 4). (K) Cell proliferation may “dilute” the mito-PAmCherry fluorescence signal per cell during the course of assay. There was no significant difference in cell proliferation rate of WT and mutant MEFs in a 24-h time course of the mitochondrial clearance assay (N ≥ 4).

[bookmark: _GoBack]Figure S2. Treatment of LRRK2 inhibitor, GNE-7915 did not affect rate of mitochondrial clearance. (A) To address whether reduced rate of mitochondrial clearance in LRRK2 mutant cells was related to hyperactive kinase activity of mutant LRRK2, WT and mutant MEFs were treated with LRRK2 inhibitor, GNE-7915 (10, 100 nM), before changes in rate of mitochondrial clearance was determined by flow cytometry. (B) Cellular level of phosphorylated RAB10-Thr73 reflects LRRK2 kinase activity. Treatment of GNE-7915 caused significant reduction in RAB10-Thr73 phosphorylation in both WT and mutant cells. (C-E) However, LRRK2 inhibition did not have significant effect on rate of mitochondrial clearance in both WT and mutant MEFs (N ≥ 4). Data represents mean ± standard error of mean (SEM) from at least four independent experiments (N ≥ 4). Statistical significance between groups was analyzed by unpaired Student’s t-test. **P < 0.01. 

