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Supplementary Figure S1. (A) Total RNA was extracted from the heads of 3 days old flies of the
indicated genotypes, and retrotranscribed into cDNA. Specific USP8 and endogenous control oligo-
nucleotides primers were used to perform quantitative RT-PCR. Bar graph indicates USP8 mRNA
levels relatively to endogenous control in USP8-/+ flies and nSybGAL4> UASUSP8 RNAI. (B) Total
RNA was extracted from 3 days dsRNA treated S2R+ cells, and retrotranscribed into cDNA. Specific
USP8 and endogenous control oligonucleotides primers were used to perform quantitative RT-PCR.
Bar graph indicates USP8 mRNA levels relatively to endogenous control in dsRNA treated cells.
Student’s t-test, P<0.0001, n=3.
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Supplementary Figure S2. Cells were treated with the indicated dsRNA, and after 24hrs they were
transfected with mito-Keima. After two days transfection, cells were subjected to FACS analysis,
counting 10,000 cells per experiment. (A) represents the shift of the signal intensity in USP8 down-
regulating cells when excited at 560 nm. (B) Representative scatterplots depicting the mean relative
level of global mt-Keima signal in Control (left panel) and USP8 down-regulating cells (right panel).
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Supplementary Figure S3. (A) Parkin thermal stability assay. Control (CTR) or USP8 downregulat-
ing S2R+ cells were suspended in PBS and snap-freezed in liquid nitrogen before being aliquoted
into a PCR strip and incubated at the indicated temperature for 3 min. The lysates were centrifu-
gated at high speed and the soluble fraction was loaded into SDS-PAGE gel. Representative Western
blotting analysis for Parkin stability is shown. (B) Densitometric analysis of (F). Chart shows mean
+ SEM of n = 3 replicates. Statistical significance was determined by two-way ANOVA, followed by
Sidak’s multiple comparisons test; *** = P < 0.001, **** = P < 0.0001 (C) Parkin recruitment to mito-
chondria was assessed by live imaging confocal microcopy in cells expressing Parkin-GFP, in which
mitochondria were labeled with fluorescent probe mito-RFP. Data are represented as percentage of
cells with Parkin puncta on mitochondria. (D) Quantification of (C). Graph bar shows mean + SEM
of percentage of cells with GFP-Parkin on mitochondria for at least 2300 cells per biological replicate
(n=3). Statistical significance was determined by two-way ANOVA, followed by Sidak’s multiple
comparisons test; *** =P < 0.001; **** =P < 0.0001; (E-F) Cells were treated with the indicated dsSRNA
(CTR and USP8), and after 24hrs they were transfected with mito-Keima. After two days transfec-
tion, cells were subjected to FACS analysis, counting 10,000 cells per experiment. (E) represents the
shift of the signal intensity when excited at 560 nm of Control (upper panel) and USP8 down-regu-
lating cells (lower panel) upon CCCP treatment (10 M/20hrs) to induce mitophagy. (F) represents
the average intensity of the mito-Keima protein when excited at 560 nm and the ratio between
560:405 nm. Graphs represent the mean+SEM from at least 9 different sets of experiments.
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Supplementary Figure S4. (A) Representative images of hESCs undergoing neuronal differentia-
tion. Human neurons are obtained by forcing the expression of transcription factor Ngn2 under the
control of a TetO promoter induced by doxycycline. Ngn2 expression in hESCs produces an excita-
tory layer2/3 cortical neuron that exhibits AMPA-receptor dependent spontaneous synaptic activity
and a relatively smaller NMDA-receptor mediated synaptic current. After 4 days of differentiation,
cells start to develop a clear neuronal network, and become mature neuronal cells in 14 days. The
yield of neuronal conversion is nearly 100%. (B) Representative confocal images of iNeurons stained
with the indicated antibodies. At end of the differentiation process (14 days), iNeurons exhibit the
expression of the typical neuronal markers MAP2 and BIII-tubulin, and loose pluripotency markers
OCT4 and SOX2. (C) Quantitative RT-PCR analyses of the indicated transcription factors. At the end
of the differentiating process, iNeurons express ~ 30 to ~ 100-fold increased levels of endogenous
Ngn2 as well as of three neuronal markers NeuN, MAP2 and Tujl. (D) Western blotting analysis of
stem cell marker OCT3/4 and neuronal marker BIII-Tubulin. As expected OCT3/4 is only present
until day 2 of differentiation while the expression of neuronal marker BIII-Tubulin gradually in-
creased until day 14 upon induction. (E) Representative electron microscopy (EM) image of iNeu-
rons after 14 days of differentiation showing neuronal cells with distinguishable neuronal soma,
axon hillock and axonal projection. (F) Enlarged EM image of iNeurons showing detailed axon hill-
ock containing several mitochondrial structures of different size and shape. iNeurons develop den-
dritic projections (also visible), and mature neuronal network. (G) Enlarged EM image showing re-
leased neurotransmitter molecules at synaptic clefts. (H) iNeurons were differentiated from hESCs,
and after 14 days of differentiation protein lysates were extracted and protein content (50 uM and
60uM respectively) was subjected to Western Blot to monitor the expression of NMDA recep-
tor(NMDA-R). .



