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Figure S1. Mitochondrial function in Gaucher fibroblasts is recovered by CoQ and PC NAdBT-AIJ treatments. (a)
Mitochondrial membrane potential (∆Ψm) in control and Gaucher fibroblasts was assessed by flow cytometry
using the ratio TMRM/MTG signal. (b) ∆Ψm was assessed by flow cytometry using MitoTracker Red staining. (c)
Adenosine-5'-triphosphate (ATP) levels in control and Gaucher fibroblasts. Data represent the mean±SD of 3
separate experiments. *p<0.01 between control and Gaucher fibroblasts. cp<0.05 between the presence and the
absence of CoQ+PC.
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Figure S2. CoQ and PC NAdBT-AIJ treatments restore tubular mitochondrial network in Gaucher fibroblasts. (a)
Representative images of MitoTracker and cytochrome c staining. Yellow arrows indicate small depolarized
mitochondria. (b) Quantification of depolarized mitochondria by fluorescence imaging analysis. Data represent the
mean±SD of 3 separate experiments. *p<0.01 between control and Gaucher fibroblasts. ap<0.05 between the
presence and the absence of CoQ. bp<0.05 between the presence and the absence of PC. cp<0.05 between the
presence and the absence of CoQ+PC. #p<0.05 between CoQ+PC and CoQ or PC treatment.
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Figure S3. Effect of GlcCer accumulation on mitochondrial function. (a) Representative images of Mitotracker and anti-
GlcCer anti-sera staining in control and Gaucher fibroblasts. (b) Quantification of levels of GlcCer by fluorescence
imaging analysis. (c) Quantification of ∆Ψm in control and Gaucher fibroblasts. Data represent the mean±SD of 3
separate experiments. *p<0.01 between control and Gaucher fibroblasts. ap<0.01 between untreated and treated with
CBE or GlcCer.
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Figure S4. CoQ and PC NAdBT-AIJ treatments reduces oxidative stress in Gaucher fibroblasts. (a) Mitochondrial ROS
levels in control and Gaucher fibroblasts. (b) H2O2 levels in control and Gaucher fibroblasts. The mean±SD of 3
independent experiments are showed. *p<0.01 between control and Gaucher fibroblasts. cp<0.05 between the
presence and the absence of CoQ+PC.
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Figure S5. (a) Increased expression of autophagic markers in Gaucher fibroblasts. Effect of CoQ+PC
NAdBT-AIJ treatment on the amount of acidic vesicules in Gaucher fibroblasts. For control cells, the data
are the mean±SD for experiments conducted on 3 different control cell lines. Data represent the
mean±SD of 3 separate experiments. *p<0.01 between control and Gaucher fibroblasts. cp<0.05 between
the presence and the absence of CoQ+PC. (b) Representative LysotrackerTracker staining images in
control and Gaucher fibroblasts after CoQ, PC or CoQ+PC treatments.

Control Gaucher-A Gaucher-B Gaucher-C

+
C

o
Q

+
P

C

a

b



+CoQ

PC -
- -

- +
+
+

+
-
- -

- +
+
+

Control Gaucher

0

0,5

1

1,5

2

2,5

3

3,5

4

LC3II/LC3I ATG 12-5 BECLIN-1 Cathepsin D Actin

A
rb

it
ra

ry
 U

n
it

s 
(a

.u
.)

* a

c

b

*
a

c

* a

c

b

*
a

cb

# # #

Figure S6.  Densitometric analysis of Western blottings of Figure 4C. Data represent the mean±SD of 
3 separate experiments. *p<0.01 between control and Gaucher fibroblasts. ap<0.05 between the 
presence and the absence of CoQ. bp<0.05 between the presence and the absence of PC. cp<0.05 
between the presence and the absence of CoQ+PC. #p<0.05 between CoQ+PC and CoQ or PC 
treatment. 
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Figure S7.  Densitometric analysis of Western blottings of Figure 6A. Data represent the mean±SD of 3 
separate experiments. *p<0.01 between control and Gaucher fibroblasts. ap<0.05 between the 
presence and the absence of CoQ. bp<0.05 between the presence and the absence of PC. cp<0.05 
between the presence and the absence of CoQ+PC. #p<0.05 between CoQ+PC and CoQ or PC 
treatment. 
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Figure S8. Treatment of Gaucher fibroblasts with CoQ and PC NAdBT-AIJ increases GCase 
activity. (a) GCase activities in Gaucher A, B and C fibroblasts. (b) GCase activities after CoQ+PC 
(25μM+25μM) supplementation in Gaucher A, B and C fibroblasts. Data represent the mean±SD of 
3 separate experiments. *p<0.01 between control and Gaucher fibroblasts. cp<0.05 between the 
presence and the absence of CoQ+PC. 
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Figure S9. Treatment of Gaucher-B fibroblasts with CoQ and PC NAdBT-AIJ reduces GlcCer
accumulation. (a) GlcCer dot-blot assay. GlcCer levels in control and Gaucher-B fibroblasts cultured in
the presence or absence of CoQ (25μM), PC (25μM) or the combination of both CoQ+PC
(25μM+25μM). (b) Densitometric analysis of GlcCer dot-blot assays. Data, expressed as arbitrary units
(a.u.), represent the mean±SD of 3 separate experiments. *p<0.01 between control and Gaucher
fibroblasts. ap<0.05 between the presence and the absence of CoQ. bp<0.05 between the presence and
the absence of PC. cp<0.05 between the presence and the absence of CoQ+PC. #p<0.05 between
CoQ+PC and CoQ or PC treatment.
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Figure S10. Effect of CoQ+PC NAdBT-AIJ on GlcCer accumulation in the lysosomal and mitochondrial
compartment in Gaucher-B fibroblasts. Colocalization of GlcCer with Lysotracker or cytochrome c was assessed
by calculating Pearson´s correlation coefficient by the Delta Vision software. Scale bar= 15 μm.
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Figure S1. Mitochondrial function in Gaucher fibroblasts is recovered by 

CoQ and PC NAdBT-AIJ treatments. (a) Mitochondrial membrane potential 

(∆Ψm) in control and Gaucher fibroblasts was assessed by flow cytometry 

using the ratio TMRM/MTG signal. (b) Control and Gaucher fibroblasts were 

cultured in the absence or presence of CoQ+PC NAdBT-AIJ (25μM+25μM) for 

96 h.Mitochondrial membrane potential (∆Ψm) was assessed by flow cytometry 

using MitoTracker Red staining. (c) Adenosine-5'-triphosphate (ATP) levels in 

control and Gaucher fibroblasts. Data represent the mean±SD of 3 separate 

experiments. *p<0.01 between control and Gaucher fibroblasts. cp<0.05 

between the presence and the absence of CoQ+PC.  

 

Figure S2. CoQ and PC NAdBT-AIJ treatments restore tubular 

mitochondrial network in Gaucher fibroblasts. (a) Representative images of 

MitoTracker and cytochrome c staining in control and Gaucher-B fibroblasts 

cultured in the presence or absence of CoQ (25μM), PC NAdBT-AIJ (25μM) or 

the combination of both CoQ+PC (25μM+25μM). Yellow arrows indicate small 

depolarized mitochondria. (b) Quantification of depolarized mitochondria by 

fluorescence imaging analysis in 50 randomly selected cells from control and 

Gaucher fibroblasts cultures. Mitochondrial specificity of MitoTracker staining 

was assessed by examining colocalization of MitoTracker fluorescence with 

cytochrome c. Scale bar= 15 μm. Data represent the mean±SD of 3 separate 

experiments. *p<0.01 between control and Gaucher fibroblasts. ap<0.05 

between the presence and the absence of CoQ. bp<0.05 between the presence 

and the absence of PC. cp<0.05 between the presence and the absence of 

CoQ+PC. #p<0.05 between CoQ+PC and CoQ or PC treatment. 

 

Figure S3. Effect of GlcCer accumulation on mitochondrial function. (a) 

Representative images of Mitotracker and anti-GlcCer anti-sera staining in 

control and Gaucher fibroblasts. Cells were incubated with 2,5mM CBE, a 

specific inhibitor of GCase, or 200 μM exogenous GlcCer for 24 h. Scale bar= 

15 μm. (b) Quantification of levels of GlcCer by fluorescence imaging analysis in 

50 randomly selected cells from control and Gaucher fibroblasts cultures 

incubated with 2,5mM CBE or 200 μM exogenous GlcCer for 24 h. Data, 

expressed as arbitrary units (a.u.), represent the mean±SD of 3 separate 
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experiments.  (C) Quantification of ∆Ψm in control and Gaucher fibroblasts 

incubated with 2,5mM CBE or 200 μM exogenous GlcCer for 24 h. ∆Ψm was 

determined in individual mitochondria (n=100) from 50 randomly selected cells 

by fluorescence imaging analysis, as described in Materials and Methods. Data 

represent the mean±SD of 3 separate experiments. *p<0.01 between control 

and Gaucher fibroblasts. ap<0.01 between untreated and treated with CBE or 

GlcCer. 

 

Figure S4. (a) Mitochondrial ROS levels in control and Gaucher fibroblasts 

cultured in the absence or presence of CoQ+PC NAdBT-AIJ (25μM+25μM) for 

96 h.  Results are expressed as the ratio of MitoSOX signal to 10-N-nonyl 

acridine orange signal.  (b) H2O2 levels in control and Gaucher fibroblasts 

cultured in the absence or presence of CoQ+PC NAdBT-AIJ (25μM+25μM) for 

96 h.  H202 levels were determined by CMH2-DCFDA staining coupled with flow 

cytometry analysis. The mean±SD of 3 independent experiments are showed. 

*p<0.01 between control and Gaucher fibroblasts. cp<0.05 between the 

presence and the absence of CoQ+PC.  

 

Figure S5. Increased expression of autophagic markers in Gaucher 

fibroblasts. Effect of CoQ+PC NAdBT-AIJ treatment on the amount of acidic 

vesicules in Gaucher fibroblasts. Control and Gaucher fibroblasts were cultured 

in the presence or absence of CoQ+PC (25μM+25μM) for 96 h. Acidic vacuoles 

were quantified LysoTracker staining and flow cytometry analysis. For control 

cells, the data are the mean±SD for experiments conducted on 3 different 

control cell lines. Data represent the mean±SD of 3 separate experiments. 

*p<0.01 between control and Gaucher fibroblasts. cp<0.05 between the 

presence and the absence of CoQ+PC.  

 

Figure S6.  Densitometric analysis of Western blottings of Figure 4C. Data 

represent the mean±SD of 3 separate experiments. *p<0.01 between control 

and Gaucher fibroblasts. ap<0.05 between the presence and the absence of 

CoQ. bp<0.05 between the presence and the absence of PC. cp<0.05 between 

the presence and the absence of CoQ+PC. #p<0.05 between CoQ+PC and 

CoQ or PC treatment. 
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Figure S7.  Densitometric analysis of Western blottings of Figure 6A. Data 

represent the mean±SD of 3 separate experiments. *p<0.01 between control 

and Gaucher fibroblasts. ap<0.05 between the presence and the absence of 

CoQ. bp<0.05 between the presence and the absence of PC. cp<0.05 between 

the presence and the absence of CoQ+PC. #p<0.05 between CoQ+PC and 

CoQ or PC treatment. 

 

Figure S8. Treatment of Gaucher fibroblasts with CoQ and PC NAdBT-AIJ 

increases GCase activity.  (a) GCase activities in Gaucher A, B and C 

fibroblasts. (b) GCase activities after CoQ+PC (25μM+25μM) supplementation 

in Gaucher A, B and C fibroblasts. GCase activities increase markedly after 

CoQ+PC supplementation. Data represent the mean±SD of 3 separate 

experiments. *p<0.01 between control and Gaucher fibroblasts. cp<0.05 

between the presence and the absence of CoQ+PC.  

 

Figure S9. Treatment of Gaucher-B fibroblasts with CoQ and PC NAdBT-

AIJ reduces GlcCer accumulation. (a) GlcCer dot-blot assay. GlcCer levels in 

control and Gaucher-B fibroblasts cultured in the presence or absence of CoQ 

(25μM), PC (25μM) or the combination of both CoQ+PC (25μM+25μM). (b) 

Densitometric analysis of GlcCer dot-blot assays. Data, expressed as arbitrary 

units (a.u.), represent the mean±SD of 3 separate experiments. *p<0.01 

between control and Gaucher fibroblasts. ap<0.05 between the presence and 

the absence of CoQ. bp<0.05 between the presence and the absence of PC. 
cp<0.05 between the presence and the absence of CoQ+PC. #p<0.05 between 

CoQ+PC and CoQ or PC treatment. 

 

Figure S10. Effect of CoQ+PC NAdBT-AIJ on GlcCer accumulation in the 

lysosomal and mitochondrial compartment in Gaucher-B fibroblasts.  

Representative images of Lysotracker, GlcCer accumulation and cytochrome c 

in control and Gaucher-B fibroblasts cultured in the presence or absence of 

CoQ+PC NAdBT-AIJ (25μM+25μM). Colocalization of GlcCer with Lysotracker 

or cytochrome c was assessed by calculating Pearson´s correlation coefficient 

by the Delta Vision software. Scale bar= 15 μm. 
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