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Expanded View Figures

Figure EV1. Characterization of mitochondria in gastrocnemii from the PD mouse model and in cultured PD patient cells.

A Ultrastructural analysis of gastrocnemii from the Gaa KO mouse showed intra-lysosomal glycogen storage (white arrow), active mitophagy (arrowhead), abnormal
mitochondria (black arrow).

B, C Quantitative analysis of the number of mitochondria (B) and of morphologically abnormal mitochondria (C) in 15 low-magnification (16x) electron microscopy
fields showing significantly increased number of abnormal mitochondria (P = 0.0038) in Gaa KO compared to wild-type animals. Data presented as mean =+ SD of
at least 12 fields for each mouse muscle. Student’s t-test was applied.

D Western blot analysis of the levels of OXPHOS complexes in mitochondrial preparations from the Gaa KO gastrocnemii, showing increased levels of the markers
tested.

E,F Number of mitochondria (E) and mitochondrial length (F) in PD fibroblasts and myoblasts compared to, respectively, control cells. Data presented as mean + SD of
at least 15 fields for each cell line. A Student’s t-test was applied.

G, H Co-staining of COX1 with LC3 (G) and quantitative analysis (H) showing significantly increased colocalization of these markers in PD cells compared to control cells
under standard culture conditions. Data presented as mean + SD of five images for each cell line. A Student’s t-test was applied. Confocal 63x images; scale bar
50 pum; contrast +15%; brightness +25%.

Data information: In B, E, F, boxes include values between upper and lower quartiles, and central band corresponds to median, whiskers, and lower extremes to higher
and lower values. Outlier values are indicated as dots.

Source data are available online for this figure.
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Figure EV1.
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Figure EV2. Autophagy markers.

A Western blot analysis of p62 and LC3 in control (CNTR) (n = 2) and Pompe disease (PD) (n = 3) fibroblasts.

B Immunofluorescence analysis of LC3 in cultured CNTR and PD fibroblasts. Confocal 63x images; scale bar 50 pm; brightness +25%; contrast +20%.

C Western blot and quantitative analyses of autophagy marker LC3 in CNTR and in a PD cell line. The analysis was performed in untreated cells and after different
treatments to modulate autophagy (starvation, STAR; rapamycin, RAPA; MK6-83; bafilomycin, BAFI).

D Western blot and quantitative analyses of autophagy marker LC3 in a PD cell line. The analysis was performed in untreated cells and after different treatments to
induce stress (sodium arsenite, ARS; tert-butyl-peroxide, TBP).

E Western blot and quantitative analyses of autophagy marker LC3 in a PD cell line. The analysis was performed in untreated cells and after antioxidant treatments.

Source data are available online for this figure.
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Figure EV3. Effects of antioxidants on GAA heat stability by DSF.
A

>

Thermal scans of rhGAA in the presence of the pharmacological chaperone NAC and antioxidants. The table shows the melting temperatures and their relative shifts
in the absence and in the presence of antioxidants.

Determination of rhGAA-edaravone interaction by differential scanning fluorimetry. The table shows the melting temperatures and their relative shifts in absence and

in the presence of increasing concentrations of edaravone. Data presented as mean + SD of data obtained in three different PD fibroblast cell lines. In each cell line,
the analysis was performed in triplicate.

Source data are available online for this figure.
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Figure EV4. Immunofluorescence analysis of GAA-Lamp2 in cells treated with rhGAA alone and in combination with antioxidants.

Confocal immunofluorescence analysis of GAA and LAMP2 in PD fibroblasts (PD2, PD3) and respective percent of GAA/LAMP2 colocalization. Fibroblasts were treated with
rhGAA in the absence and in the presence of IDE or NAC. Control fibroblasts from Fig S5E and untreated PD cells are shown for comparison.

Data information: Data presented as mean + SD of five images for each condition in each patient. To calculate statistical significance, one-way ANOVA was applied for all
experiments followed by Dunnett’s test. Statistically significant P values are indicated. Confocal 63x images; scale bar 50 pum; brightness +20%.

Source data are available online for this figure.
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Figure EV5. Effects of autophagy induction on correction of GAA activity by rhGAA and M6PR localization at the plasma membrane.

A Relative GAA activity increase in PD fibroblasts (cell lines n = 3) treated with rhGAA alone and with rhGAA in combination with autophagy activators (starvation,
STAR; rapamycin, RAPA; MK6-83; ML-SAL). The effects of rhGAA alone are taken as 100%. The results are expressed as means £ SD. ANOVA was applied followed by
Dunnett’s multicomparison test.

B Western blot analysis of GAA isoforms and quantitative analysis of the different enzyme isoforms (top) normalized to stain free (middle). All drugs improved the
amounts of rhGAA-related polypeptides and the processing of rhGAA into the active isoforms (7670 kDa). The image shown is representative of at least three
independent experiments in different PD patients.

C FACS analysis of control and PD fibroblast shows the M6PR amount at plasma membrane before and after treatments with autophagy activators (rapamycin and
torinl).

D Mean of results obtained in control (n = 2 cell lines) and PD fibroblast (n = 3 cell lines). For each cell line, the amount of M6PR-positive cells was normalized, taking
that observed in non-treated fibroblasts as 1. Data presented as mean + SD. ANOVA was applied followed by Sidak’s multicomparison test.

Source data are available online for this figure.
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