
 

Figure S1 (A and B) Stable Parkin knockout M17 (A) and SH-SY5Y (B) monoclonal 
line were established using CRISPR/Cas9 gene editing method. (C) Confocal 
microscopy was used for live cell imaging of both control cells (upper) and Parkin KO 
SH-SY5Y cells (bottom). ER was stained with an ER-Tracker (green) and mitochondria 
were stained with MitoTracker (red) (Scale bar, 20 μm). Quantification of ER-
mitochondria association was performed using ImageJ (bar graphs on the right). (D) In 
situ close association between IP3R and VDAC1 was detected by proximity ligation 
assay (PLA) in control cells (upper) and Parkin KO SH-SY5Y cells (lower) (Scale bar, 
20 μm). Quantification is shown in the bar graphs on the right. (E) Quantitative analysis 
of MAM distance in control (n = 7) and Parkin KO M17 cells (n = 8). (F) Electron 
micrographs of mitochondria connected to the ER (pseudocolored green) in control and 
Parkin KO SH-SY5Y cells (Scale bar, 1 μm). (G-I) Quantitative analysis of the 
percentage of the mitochondria-associated endoplasmic reticulum membrane (MAM) 
to mitochondria (G), type of MAMs apposition (H) average length (I) and MAM 



distance (J) of ER-mitochondria association in control cells (n = 7) and Parkin KO SH-
SY5Y cells (n = 7). (K) Quantitative analysis of MAM distance in dopaminergic (DA) 
neurons from wild-type (WT) and Parkin KO mouse brains (n = 5 mice per group, with 
4 neurons per mouse). Data were analyzed using a two-tailed unpaired Student’s t-test. 
*P < 0.05; **P<0.01; ***P < 0.001. 

 

Figure S2 (A) Mitochondrial calcium levels were evaluated using Rhod-2 staining and 
quantified by mean fluorescence intensity (MFI) through flow cytometry comparisons 
in control and Parkin KO SH-SY5Y cells. (B) The mPTP functionality was gauged with 



calcein-AM staining in conjunction with CoCl2 in control and Parkin KO SH-SY5Y 
cells. (C and D) Measurement of calcium modulation in mitochondria (C) and the ER 
(D) in control cells (black) and Parkin KO SH-SY5Y cells (red) was conducted using 
confocal microscopy. Thapsigargin (TG) was used to initiate calcium release. The right 
bar graphs indicate the quantification of maximal mitochondrial (C) or ER (D) calcium 
peak fluorescence during TG treatment (n = 55-65 cells). (E) Treatment with TG (2.5μm, 
24 hours) in both genotypes was followed by an analysis of mPTP functionality using 
calcein-AM fluorescence. (F) CCK-8 assay was used to examine cell viability across 
four groups after treatment with TG (2.5μm, 24 hours). (G) Apoptosis was analyzed by 
flow cytometry using Annexin V/PI (propidium iodide) staining, following treatment 
with TG (2.5 μM, 24 hours). Data are expressed as means ± SEM based on three 
independent experiments. Data were analyzed using two-tailed unpaired Student’s t-
test (A-D) and one-way analysis of variance (ANOVA) with Tukey’s multiple 
comparisons test (E-F). *P < 0.05; **P<0.01 ; ***P < 0.001. 

 
Figure S3 (A)Venn diagrams showed overlap between MAM (mitochondrial-associated 



ER membrane) tethers and Parkin interacting proteins as identified by mass 
spectrometry. (B)The lists of Parkin interacting proteins located in the MAM tethers. 
(C-E) Biological control experiments using Parkin KO M17 cells were performed to 
confirm that the observed PLA signals indicating the close proximity of Parkin with 
IP3R (C), Grp75 (D), and VDAC1 (E) reflect specific interactions rather than non-
specific background. (F-J) The technical control experiments of PLA were performed 
in normal control M17 cells by labelling the indicated proteins with an unspecific IgG 
from different species to rule out the nonspecific binding of the antibodies used in this 
study. Scale bar, 20 μm. (K) Immunoblot analysis of IP3R in the parkin 
immunoprecipitates of ER fractions from parkin-overexpressing M17 cells. Three 
independent experiments were conducted. 
 

 
Figure S4 (A) Immunoblot analysis was performed to assess the efficiency of PINK1 
siRNA knockdown. Three independent experiments were conducted. (B) 
Representative images of PLA showing IP3R-Parkin interactions following PINK1 KO 
in M17 cells (Scale bar, 20 μm). Data were analyzed using a two-tailed unpaired 
Student’s t-test. *P < 0.05; **P<0.01; ***P < 0.001. 
 



 
Figure S5 (A) Immunoblot analysis of chosen proteins in control and Parkin KO SH-
SY5Y cells. Control and Parkin KO cells were fractionated into whole lysates (WL) 
and crude mitochondria (CM). Cytochrome c oxidase subunit IV (COX IV) was used 
as a loading control for CM proteins. Three independent experiments were conducted 
and were quantified. (B) Quantitative PCR (qPCR) analysis was performed to measure 
the expression of IP3R in control and Parkin KO M17 cells. (C) QPCR analysis was 
performed to measure the expression of IP3R in substantia nigra (SN) from WT and 
Parkin KO mouse brains. Three independent experiments were conducted. (D) 
Immunoblot analyses of time-dependent degradation of IP3R were detected after 
treatment with cycloheximide (CHX, 100 μg/ml, 0-2 hours) in Parkin overexpressing 
(OE) M17 cells. Three independent experiments were conducted and were quantified. 
(E) BN-PAGE analysis of the macrocomplex detected by IP3R in crude mitochondria 
from control and Parkin KO M17 cells. SDS-PAE immunoblot was used to analyze 
parkin in CM. Data are quantified from three independent experiments. (F) Immunoblot 
analysis of Grp75/VDAC1 was coimmunoprecipitated with IP3R antibody in control 
and Parkin KO SH-SY5Y cells. Three independent experiments were conducted and 
were quantified. Data were analyzed using two-tailed unpaired Student’s t-test (B-C, E-
F) and one-way analysis of variance (ANOVA) with Tukey’s multiple comparisons test 



(D). *P < 0.05; **P<0.01; ***P < 0.001. 
 

 
Figure S6 (A) Representative immunoblot and quantitative analyses of the degradation 
of IP3R from overexpressing vector, WT parkin, parkin T240R and R275W mutant 
M17 cells. Three independent experiments were conducted and were quantified. (B) 
Parkin-overexpressing (OE) M17 cells were transfected with an HA-Ub plasmid and 
treated with MG-132 for 6 h to enrich ubiquitinated proteins. Mass spectrometry 
analysis identified lysine residues on IP3R modified by Parkin-mediated ubiquitination. 
Data are expressed as means ± SEM based on three independent experiments. Data 
were analyzed using one-way analysis of variance (ANOVA) with Tukey’s multiple 
comparisons test (A). *P < 0.05; **P<0.01 ; ***P < 0.001. 


