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Figure S3. PD Postmortem Brains and Validation of Models, Related to Figure 3-5. (A) Postmortem brains 
were run in Native- or SDS-PAGE and blotted. The band intensity normalized to the total protein level measured by 
BCA is divided by that of the universal control (CVD, cardiovascular disease) on the same blot, which was included 
on every blot. The MCU oligomer bands in Native-PAGE and the NCLX and MCUb bands in SDS-PAGE (average 
of 3 replicates) are used in the plot here and in Figure 3A. HC: healthy control. (B) Similar to Figure 3C and E, 
Fmax/F0 of the Rhod-2 intensity (left) and the inverted RPA/MitoTracker intensity was measured in neurons day 40 
after differentiation. n=20 cell bodies from 3 independent coverslips. Two-tailed Welch’s T Test. (C) iPSC-derived 
neurons treated as indicated, were immunostained with TUNEL and Dapi, and imaged under a confocal microscope. 
Scale bar: 50 µm. Below: Quantification of the percentage of TUNEL-positive neurons. n=20 images from 3 
independent coverslips. Comparison within each genotype (p values are significant compared to every other 
condition; non-significant p not shown, One-Way Anova Post Hoc Tukey Test). (D) Similar to Figure 4A, iPSC-
derived neurons with or without treatment of 100 µM DFP for 24 hours were stimulated with thrombin, and 
mitochondrial Ca2+ (Rhod-2) was measured. Quantification of the peak fluorescent intensity normalized to the 
baseline within each cell body. (E) Similar to Figure 3E, the inverted RPA/MitoTracker intensity was measured. (D-
E) n=15 cell bodies from 3 independent coverslips. Compared to “HC-1”. One-Way Anova Post Hoc Dunnett’s 
Test. (F) In iPSC-derived neurons transfected with miRFP670_P2A_GCaMP6f-Miro1-Anchor and treated as 
indicated, the intensity of GCaMP-Miro1-Anchor is normalized to miRFP670 within the same cell body. n=15 cell 
bodies from 3 coverslips. One-Way Anova Post Hoc Tukey Test. Data without treatment is the same as in Figure 
4G. (G) Flies with indicated genotypes were lysed and run in SDS-PAGE. n=4 independent experiments. Two-tailed 
Mann-Whitney Test.  
 
 
 
 









Figure S6. Benidipine Rescues the Miro1 Phenotype, Related to Figure 7.  (A-B) Similar to Figure S5, Miro1 
intensity is measured in conditions indicated. (A) n=4 independent experiments. (B) n=3 independent experiments. 
(C) Fibroblasts were treated as indicated and run in SDS-PAGE. Quantification of the band intensity to that of 
GAPDH from the same blot. Compared to the far-left bar. n=4 independent experiments. Further explanation: Here 
we depolarized mitochondria with a different uncoupler, CCCP [1], instead of FCCP, because it had been used 
successfully in Western blotting on Miro1. We detected Miro1 and mitochondrial markers at 6 and 14 hours after 
CCCP treatment. We had previously demonstrated that in healthy control fibroblasts following CCCP treatment, 
Miro1 was degraded earlier (6 hours) than multiple other mitochondrial markers (14 hours) [1,2], consistent with the 
observation of proteasomal degradation of Miro1 prior to mitophagy [1-4]. This figure confirmed that both Miro1 
degradation and subsequent damaged mitochondrial clearance were impaired in the PD cell line we used for screens. 
Importantly, Benidipine promoted Miro1 degradation after 6 hours following CCCP treatment and facilitated 
mitochondrial clearance as was evidenced by the degradation of ATP5b at 14 hours post-treatment. (D) RT-qPCR 
results of Miro1 normalized to GAPDH from fibroblasts treated as indicated. n=3. (E) ATP levels were measured in 
fibroblasts as indicated. n=5. (F) Right: Representative confocal images of TMRM staining in fibroblasts. Left: 
Quantification of the TMRM intensity normalized to background. Scale bar: 25 µm. n=3 independent coverslips. (A, 
C, D, E, F) One-Way Anova Post Hoc Tukey Test. (G) Neurons were treated as indicated and Miro1 protein was 
detected by an ELISA normalized to the total protein amount [5,6] (Figure S7C-D). n=4 for DFP treated, 6 for the 
rest. Two-tailed Welch’s T Test. Comparison within each cell line with “untreated”, except otherwise labeled. Note 
that at baseline, Miro1 protein amount is increased in PD neurons, as reported in [7]. The same volume of solvent 
was added to controls.  
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Figure S7. Miro1 in PBMCs and Miro1’s Relation with Selective T-Type Ca2+-Channel Blockers, Related to 
Figure 7. (A) PBMCs from a healthy donor (SBC, Table S4) were cultured and treated as indicated, and lysates 
were run in SDS-PAGE. (B) From blots as in (A), the band intensity is quantified by normalizing it to GAPDH from 
the same blot. n=3 independent experiments for Miro1 and 4 for ATP5! and VDAC. Two-tailed T Test. Left: 
Antimycin A and Oligomycin. Right: CCCP. (C) A representative standard curve using the Miro1 ELISA kit. 
Sigmoidal 4PL is used. (D) Intraplate and interplate variability of the ELISA kit was demonstrated to be low. 
Intraplate: the same fibroblast cell lysate was run 4 times in the same plate. Interplate: the same protein standard 
(1.25 ng/ml) was run in 4 different plates. (E-F) ROC plots for Miro1 Ratio alone (E) and Miro1 Ratio combined 
with UPDRS (F). (G) Similar to Figure S5, fibroblasts were treated as indicated and Miro1 and Dapi were imaged. 
Heat map shows the mean Miro1 protein intensities calculated from the images. Each mean Miro1 value is 
expressed as a percentage of the mean Miro1 value from the same cell line with DMSO treatment alone. n=3-10 
independent experiments. Precise p and n are in the figure. Two-tailed Mann-Whitney Test, compared to “DMSO 
alone”. (H) Neurons were transfected with siRNA and treated as indicated. Miro1 was detected by ELISA as above. 
Comparison with “untreated” within the same line unless labeled. n=4. Two-tailed Welch’s T Test. Compared to 
non-targeting (NT) siRNA, remaining Cav3.2 after Cav3.2 siRNA was 37.5-39.0% by RT-qPCR.




