SSEA3 and CD105 positivity are associated with the treatment potency of human neural crest-derived nasal turbinate stem cells for Alzheimer’s disease 
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Fig. S1. Quality control and clustering of integrated scRNA-seq data from AD-COs (#1–2) and NAC-COs (#1–2)
a Quality control plots of scRNA-seq data from AD-COs and NAC-COs. Violin plots show the distributions of total UMI counts (nCount_RNA), the number of detected genes (nFeature_RNA), and the percentage of mitochondrial transcripts (percent.mt) for each sample. Scatter plots depict the relationships between UMI counts and the number of detected genes, as well as between UMI counts and mitochondrial gene percentages. Cells were filtered using the following thresholds: nCount_RNA > 1,500; 500 < nFeature_RNA < 10,000; and percent.mt < 10%.
b Uniform manifold approximation and projection (UMAP) plot of integrated scRNA-seq data from AD-COs and NAC-COs. The dataset was analyzed at a clustering resolution of 1.0, resulting in the identification of 41 distinct clusters.
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Fig. S2. Characterization of AD-COs and NAC-COs by single-cell transcriptomic profiling
a Uniform manifold approximation and projection (UMAP) plot showing integrated scRNA-seq data from 78,106 cells derived from AD-COs and NAC-COs. A total of 28 cell types were annotated. UMAP plots on the right display the scRNA-seq data for each individual CO.
b Dot plot showing the expression of Notch signaling genes across progenitor cell populations in AD-COs and NAC-COs. Color intensity indicates the average expression level of each gene, and dot size represents the proportion of cells expressing the gene within each cell type.
c Proportions of Immature, Mature, and Retinal cell types in AD-COs and NAC-COs. Bar plots show the relative frequencies of these cell types, revealing increased proportions of Immature and Mature neurons in AD-COs.
d Gene set enrichment analysis (GSEA) of differentially expressed genes between AD-COs and NAC-COs. The bar plot shows significantly enriched pathways ranked by normalized enrichment score (NES). Bar color represents the adjusted p-value (padj), and bar length reflects the NES for each pathway.
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Fig. S3. Representative Ca²⁺ oscillation traces in NAC-CO and AD-CO#1 cocultured with either NTSCs-H or NTSCs-SC for 5–6 days.
Representative fluorescence intensity traces of the Ca²⁺-sensitive dye Fluo-4 recorded from selected regions of interest (ROIs) over time. Time-lapse calcium imaging was performed using an Olympus FV3000 confocal microscope under low-intensity illumination to minimize photobleaching. Fluorescence intensity F(t) was extracted from ROIs using Image J and normalized as ΔF/F₀ = (F(t) − F₀)/F₀. Representative Ca²⁺ traces are shown; the horizontal scale bar represents time (12 s), and the vertical scale bar indicates relative fluorescence changes (ΔF/F₀).
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Fig. S4. Presence of Muse cells (SSEA3+/CD105+) populations in initially purified Muse cells from NTSCs and in cultured Muse cells (NTSCs-SC).
a Confocal microscopy images showing initially purified Muse cells derived from NTSCs (passage 0) and Muse cells expanded up to passage 5 in proliferation medium (passage 5), double-stained for SSEA3 (green) and CD105 (red). Scale bars: 100 μm and 200 m. b Flow cytometry analyses of SSEA3 and CD105 expression in Muse cells at passage 5.





[image: ]


image4.PNG
Supplementary Fig. 4
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Table S5. Summary of therapeutic effects according to Muse cell proportion in NTSCs

AB42 plaque reduction

Anti-inflammatory
effect

Cognitive function
improvement

Not significant

Not significant

Not significant

Significant (p < 0.05)

Not significant

Not significant

High significant
(p<0.01)

High significant
(p<0.01)

High significant
(p<0.01)

Muse cell proportion AB42 level reduction
<2% Significant (p < 0.05)
>2% Significant (p < 0.05)
>5% Very high significant

(p <0.001)
Very high significant
>15%
N (p <0.001)

Very high significant
(p <0.001)

Very high significant
(p <0.001)

Very high significant
(p <0.001)
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Supplementary Fig. 2
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