
Supplementary Figure 1. Levels of total GSLs and individual GSL species in FSASD and healthy donors in iPSCs, 

iRGCs, and iCNs by individual study subject. (A) iPSCs, (B) iRGCs, and (C) iCNs.  GSL levels quantified via HPLC 
were normalized to total protein content of the whole cell lysates. Each point corresponds to one of the three replicates for 

each cell line. Mean ± SEM; ordinary one-way ANOVA with Šídák's multiple comparisons test with p-value <0.05 (*), 

<0.0099 (**), <0.0009 (***), <0.0001 (****), and ns = not significant.



Supplementary Figure 2. Levels of total GSLs and individual GSL species in FSASD and healthy donors in iIAs 

and iMAs by individual study subject. (A) iIAs and (B) iMAs, GSL levels quantified via HPLC were normalized to total 
protein content of the whole cell lysates. Each point corresponds to one of the three replicates for each cell line. Mean ± 

SEM; ordinary one-way ANOVA with Šídák's multiple comparisons test with p-value <0.05 (*), <0.0099 (**), <0.0009 (***), 

<0.0001 (****), and ns = not significant.



Supplementary Figure 3. Representative HPLC traces of GSLs and glucosylceramide (GlcCer) assays in iMAs. (A) 

GSL HPLC trace and (B) GlcCer HPLC trace annotated with provisionally assigned GSL species.



Supplementary Figure 4. Correlation of free sialic levels with levels of gangliosides in each cell type. Free sialic 

acid levels normalized to total protein content versus ganglioside levels normalized to total protein content in (A) iPSCs, 
(B) iRGCs, (C) iCNs, (D) iIAs, and (E) iMAs. Three replicates per cell line as annotated. Data were analyzed using 

Pearson correlation analysis with r and p-values as indicated in each panel. HD = healthy donor.



Supplementary Figure 5. Activity levels of GSL hydrolases in the neural cell types by individual study subject. (A) 

iPSCs, (B) iRGCs, (C) iCNs, (D) iIAs, and (E) iMAs. The following enzyme activities were measured via 4-MU-based 
assays in all cell types (using whole cell lysates): neuraminidase (NEU1/3/4 and NEU2) and β-hexosaminidase (total Hex 

and HexA). Additional enzymes were examined in iMAs including glucocerebrosidase (GBA1 and GBA2), β-galactosidase 

(β-gal), and ɑ-galactosidase (ɑ-gal). Activity represented as nmol per hour per mg total protein content. Each point 
corresponds to one of the three replicates for each cell line. Mean ± SEM; ordinary one-way ANOVA with Šídák's multiple 

comparisons test with p-value <0.05 (*), <0.0099 (**), <0.0009 (***), <0.0001 (****), and ns = not significant.
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Supplementary Figure 6. Transcriptomic profiling of cell type-specific markers across differentiated neural 

lineages. (A) Heatmap of z-score–normalized expression values for canonical marker genes of induced pluripotent stem 
cells (iPSCs) and cortical neurons (iCNs). (B) Heatmap of z-score–normalized expression for marker genes associated 

with iPSCs, induced radial glial cells (iRGCs), immature astrocytes (iIAs), and mature astrocytes (iMAs). Columns 

represent the mean expression across three biological replicates for each cell line and cell type. HD = healthy donor.
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