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Gaucher disease (GD) and Fabry disease (FD) are the most common inherited LSDs, caused by deficiencies
in the lysosomal glycosidases glucocerebrosidase (GBA) and alpha-galactosidase (GLA), respectively

Gaucher disease (GD) Fabry disease (FD)

Lysosomal storage diseases (LSDs)

www.ematologiainprogress.it/malattie-rare-malattia-di-gaucher

www.newbornscreening.info/Parents/otherdisorders/Fabry.html

http://www.newbornscreening.info/Parents/otherdisorders/Fabry.html
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 Given the systemic nature of enzyme deficiency, the stem cell compartment 
of GD and FD patients can be also affected.

 This can pose profound consequences for an organism's physiology, since stem cells are responsible 
for maintaining tissue homeostasis and repairing subsequent injuries.

Human stem cells for disease modelling

Mesenchymal stromal/stem cells (MSCs)

MSCs isolated from bone marrow (BM)

BM-MSC colture AM-MSC colture

MSCs

BM

MSCs isolated from amniotic fluid (AM)

Gene silencing by small interfering RNA

GBA silenced BM-MSCs GLA silenced BM-MSCs GBA silenced AM-MSCs GLA silenced AM-MSCs
Squillaro T. et al., J Cell Physiol, 2017
Alessio N. et al., J Cell Physiol, 2018
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Our experience in using stem cells for disease modelling



Marina Melone, AINPeNC-AIRIC 2019

ResultsGBA and GLA silencing in BM- and AF-MSCs

Western blot analysis

RT-PCR analysis

 GBA- and GLA-siRNAs were effective in silencing and decreasing 
target mRNAs and proteins for both cell culturesSquillaro T. et al., J Cell Physiol, 2017
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Autophagy detection assays

 GBA and GLA silencing induced a 
reduction of autophagic flux in 

both MSC cultures

Results

 The percentage of cells 
expressing active autophagic

vacuoles was significantly 
decreased in both MSC cultures

Squillaro T. et al., J Cell Physiol, 2017
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Cell cycle analysis
Results

Senescence analysis

Apoptosis analysis

 Significant reduction of S 
phase cells in both 

BM- and AF-MSC
silenced coltures

 Significant increase of apoptotic cell 
percentage in both BM- and AF-MSC 

silenced colture

 Significant increase of senescent cell 
percentage in both BM- and AF-MSC 

silenced colture

Squillaro T. et al., J Cell Physiol, 2017
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Evaluation of DNA damage and repair Results

 Increase of ATM-positive cells in basal conditions in both 
silenced MSC cultures

 The phenomenon was more remarkable in BM-MSC siGLA and AF-MSC 
siGBA and siGLA 1hr following H2O2 treatment

 Increase of RAD51-positive cells in basal conditions in both 
silenced MSC cultures

 Significant increase in the number of RAD51 positive cells 
for both silenced cell cultures  1 hr following H2O2 treatment

 Increase of DNAPK-positive cells in basal conditions and
in silenced BMSCs treated for 1 hr with H2O2

 Increase of DNAPK-positive cells in basal conditions in both 
silenced MSC cultures

Squillaro T. et al., J Cell Physiol, 2017
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Evaluation of gamma-H2AX foci Results

 Both silenced BM- and AF-MSC showed a significant augmentation of cells with 
a high number of gamma-H2AX foci after 1 hr that persisted 

even 48 hr after H2O2 administration

Squillaro T. et al., J Cell Physiol, 2017
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Gene expression analysis of RB- and P53-related pathways Results

 Following GBA and GLA silencing, cell cycle arrest and senescence can occur via RB2/p130-P16INK4A 
and RB2/p130-P53 pathways in BMSCs and AFMSCs, respectively

Squillaro T. et al., J Cell Physiol, 2017
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Conclusions

 Our data suggest that BMSCs and AFMSCs with reduced GBA or GLA activity are prone to 
apoptosis and senescence due to autophagy and DNA repair impairment.

 Our results pave the way for further analysis, given that the senescence of the MSC compartment 
could profoundly affect tissue and organ physiology in GD and FD patients. 

 We demonstrated that AFMSCs can represent a novel source of stem cells 
for modeling human genetic diseases



Future perspectives

 We aim to determine whether antisenescence treatments, such as mTOR inhibition and/or  the use
of natural bioactive molecules with anti-oxidant property (polyphenols),

can ameliorate patients'symptoms or decelerate the progression of the diseases, if not both.
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