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Molecular Cellular pathology Clinical features

GM1 gangliosidosis is a progressive, neurosomatic, lysosomal storage disorder caused by mutations in —— SeTe——— Y p—
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pathway common to many neurodegenerative diseases (Ballabio et al. 2009). -
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failure and aspiration risk by 4-5 years

« Skeletal abnormalities variable; many with
odontoid hypoplasia

= Death in the 2nd decade

Type Il (Juvenile)

* Normal development until age 3-5 years

= “Stuttering” and progressive dysarthria

« Gait instability and frequent falls progressing to
non-ambulatory over several years
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 The NPC of the GM1 type I patient shows an increased accumulation of GM1
Ganglioside and a plasma membrane rupture that could be caused by alteration
of the plasma membrane Ca?*-ATPase activity (Figure 1a).

 In many neurodegenerative diseases, lack of autophagosomal-lysosomal
fusion is believed to be the main cause of autophagic failure and apoptosis
(Figure 1b-1c).

 Immunofluorescence and electron microscopy highlighted the accumulation

of GM1 gangliosidosis in the NPC patient in comparison to the control cell line

and to the patient’s reverted isogenic line which allowed a clear genotype-

Figure 1: Pathophysiology of GM1 gangliosidosis-derived NPCs: a) plasma membrane rupture; b) lack of autophagosomal-lysosomal fusion;

phenotype COI'I'elatiOIl [Figur‘e 2] c) Neural precursor cell in apoptosis.
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Mesoderm and Ectoderm cells was measured (Figure 3).

 The NPC of the GM1 gangliosidosis type I patient showed a significant reduction of GM1 ganglioside

levels (25%) after administration of 0.125 mM of the substrate inhibitor Miglustat. A comparison of

MFI values for treated and untreated cells is shown in Figure 4.
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A Figure 3: a) GM1 gangliosidosis-derived NSCs showed
Figure 4: a) Neural Progenitor Cell labeled with DAPI (Blue), with CTXP (green), B lll-tubulin (red). b) Viability markedly lower B-gal activity compared with control NPCs. b) Figure 2: Immunofluorescence and ultrastructural analyzes of NPc from a patient affected by GM1
test of NPC after Miglustat treatment. c) Miglustat reduces the amount of GM1 ganglioside in neural B-Galactosidase activity and control enzyme measured in gangliosidosis vs control/reverted isogenic line
precursor cells from GM1 gangliosidosis patients. three germ layers lines.

GM1-NPCs are an important in vitro cellular model of pathological neural dysfunction in GM1 gangliosidosis.
This model appears to be essential for the genotype-phenotype correlation of novel identified GLB1 gene variants, especially for those of uncertain significance (VUS).

GM1-NPCs offers a fundamental contribution to developing, screening and validating new drugs for the treatment of GM1 Gangliosidosis



