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Supplementary Figure S1: Negative Staining Validation for Neural Stem/Progenitor Cell Markers in iPSC-
Derived and Bona Fide NSPCs. This figure demonstrates the negative staining results for key neural
stem/progenitor cell markers (Pax6, GFAP, and Nestin) across iPSC-derived NSPCs (iPSC-Br and iPSC-SC)
and bona fide NSPCs. The absence of GFAP in iPSC-SC NSPCs and the absence of Nestin in iPSC-Br NSPCs
validate the specificity of the staining protocol.
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Supplementary Figure S2: Donor-Specific Differentiation and Proliferation Profiles of Bona Fide and iPSC-
Derived NSPCs.

Differentiation and proliferation profiles of bona fide NSPCs, iPSC-SC NSPCs, and iPSC-Br NSPCs are
presented for technical replicates across three donors (H17, H18, H25). (A, E, I) Neuronal differentiation,
measured as the percentage of B-lll tubulin+ cells, shows consistently higher levels in iPSC-Br NSPCs
compared to bona fide and iPSC-SC NSPCs. (B, F, J) Astrocytic differentiation, indicated by GFAP+ cells, is
highest in iPSC-Br NSPCs by week 2, with minimal or no astrocytic differentiation observed in iPSC-SC and
bona fide NSPCs. (C, G, K) Proliferation rates, assessed by BrdU+ cells, are significantly higher in iPSC-
derived NSPCs compared to bona fide NSPCs. (D, H, L) Self-renewal, measured as BrdU+/Sox2+ cells,
remains elevated in iPSC-derived NSPCs across both weeks. Each technical replicate consists of 10
standardized images captured from 96-well plates. Data are presented as mean +s.e.m.; **p <0.01, ***p
<0.001, **p < 0.0001.
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Supplementary Figure S3: iPSC-Br and bona fide NSPCs differentially express 5,555 genes

(A) Volcano plot of genes that are enriched in iPSC-Br (>0) and bona fide (<0) NSPCs. Red dots indicate
single DE genes with a fold change 22 and a p-value <0.05. A total of 24,006 genes were analyzed. (B)
Heatmap and hierarchical clustering of DE genes between iPSC-Br and bona fide NSPCs from (A). The color
scale indicates the relative expression: red represents an upregulation, and blue represents a
downregulation in iPSC-Br NSPCs. (C) Scatter plot of DE genes exclusively in iPSC-Br NSPCs relative to bona
fide NSPCs. 955 genes with a fold change>2 and a p-value<0.05 are shown. Green dots indicate DE genes
only in iPSC-Br NSPCs. (D) The top 50 DE genes upregulated or downregulated in iPSC-Br NSPCs relative to
bona fide NSPCs. n=6 bona fide, n=3 iPSC-Br.
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Supplementary Figure S4. Differential Expression of Genetic Markers for NSPCs and Functional
Pathways Across Bona Fide, iPSC-SC, and iPSC-Br NSPCs. Scatter plots of differentially expressed (DE)
genes unique to iPSC-SC, iPSC-Br, or shared by both iPSC-derived NSPCs relative to bona fide NSPCs. The
plots highlight genetic markers for (A) neural stem cells (NSCs), (B) proliferation, (C) neurogenesis, (D)
astrogenesis, and (E) oligodendrogenesis. DE genes with a fold change >2 or <2 and a g-value <0.05 are
indicated by colored dots: blue dots represent DE genes exclusive to iPSC-SC NSPCs, green dots to iPSC-Br
NSPCs, and pink dots shared by both iPSC-SC and iPSC-Br NSPCs.



