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Figure S1. Karyotypes of STAU2 KO cell lines. A, B. Karyotyping of STAU2-1 (A) and STAU2-2 (B) reveals normal chromosomal integrity. 
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El contenido generado por IA puede ser incorrecto.]Figure S2. Quality control plots of the single-cell data. Violin plots depicting the distribution of genes per cell (A), UMIs per cell (B), the % of mitochondrial UMIs (C) and the % of Ribosomal UMIs (D) across all samples analyzed. Violin plots are colored by the sample they come as purple (Replicate 1 WT), cyan (Replicate 1 KO), olive green (Replicate 2 WT) and salmon (Replicate 2 KO)
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Figure S3. Results of the integration of single-cell datasets using Canonical Correlation Analysis. UMAP plots of the integrated dataset are colored by (A) sample (R1 WT, R1 KO, R2 WT, R2 KO), (B) condition (STAU2 KO vs. Control), and (C) batch (Batch 1 vs. Batch 2). Cell distribution is largely consistent across samples and conditions, indicating successful integration. While we do see minimal batch effects, it is important to not over-correct at the risk of losing biological variation.
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Figure S4. Additional markers for each cluster identified in the scRNA-seq data.  Heatmap displaying the top three marker genes for each cluster identified in the scRNA-seq dataset. Gene expression values are row-normalized to allow comparisons across clusters. Yellow indicates higher expression, and purple indicates lower expression. Clusters are annotated at the top and grouped by major cell types. 
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Figure S5. Identified cell populations at different time points. A. UMAP plots showing the cell clusters split by time point. B. Dot plot showing the expression of cortical marker genes NEUROD4 and NEFM across clusters. Dot size represents the percentage of cells expressing the gene in each cluster, while color intensity reflects the average expression level. Strong expression in the Early.Cortical.Neurons (ECN) cluster suggests a cortical identity for these cells.
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Figure S6. Cell composition analysis using scCODA. Barplot showing the proportion of each cell type in each time point. Bars represent the average of the two replicates and black dots the values of each of the samples. Cell clusters with significant changes in cell proportion according to scCODA are highlighted in red. 
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Figure S7. Global impact of STAU2 across cell populations. Bubble plot depicting pathways disregulated by STAU2 across multiple clusters (FDR < 0.001). Only pathways disregulated across 3 or more cell types are shown. 
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Figure S8. Graphical representation of the effects of STAU2 on metabolic pathways in neuroepithelial cells. Representation of the glycolysis/gluconeogenesis (A) and the oxidative phosphorylation (B) pathways according to KEGG. Changes in expression of specific enzymes in the pathways in STAU2 KO samples compared to WT is shown in colors to represent downregulated (blue) and upregulated (red) enzymes.
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Figure S9. Graphical representation of the effects of STAU2 on the pathway Alzheimer’s Disease and miRNA effects in neuroepithelial cells. Changes in expression of specific enzymes in the pathways in STAU2 KO samples compared to WT is shown in colors to represent downregulated (blue) and upregulated (red) enzymes. Differentially regulated miRNAs in Alzheimer’s Disease are shown in purple.
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Figure S10. qRT-PCR validation of miRNA host genes and mature miRNAs. RT-PCR validation of selected miRNA host genes (MIR9HG-1, SLIT2, MCM7) in two independent STAU2 KO lines (denoted as circles and squares on the graph, respectively). TaqMan qPCR data for miR-9 were normalized using housekeeping RPL21 and RNU58B Ct values, whereas RT-qPCR data for long transcripts were normalized to GAPDH and HPRT housekeeping control genes. Downregulation of MIR9HG-1 is accompanied by downregulation of its respective mature miR-9. Data are presented as mean ± SD; ** p-value < 0.01; *** p-value < 0.001, (Non-parametric Two-way ANOVA test, n = 3 biological replicates per genotype).
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Figure S11. Cell type specific transcriptional regulatory landscapes. Heatmap showing the activity of gene regulatory networks (GRNs) inferred by SCENIC across the different cell clusters. Each column represents a cluster, and each row corresponds to a GRN, represented by its associated transcription factor. Transcription factors with enriched activity in specific cell types are highlighted: iPSCs (purple), astrocytes (red), progenitor cells (green), neuroepithelial cells (yellow), and neurons (blue).
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Figure S12. STAU2-2 organoids show neurogenesis defects. A. Images of STAU2-2 and WT2 organoids at 30 (D30) and 60 (D60) days. B. Quantification of organoid diameter at D30 and D60 reveals a significant reduction in STAU2-2 KO organoid size compared to the isogenic control line (WT). (Non-parametric two-way ANOVA test, p-value < 0.001; ***). C. Immunofluorescence analysis of cortical organoids stained for TBB3 (green, neuronal marker), DAPI (blue, nuclei), and Phalloidin (white, labeling actin-rich neural rosettes). At D30, STAU2 KO organoids show increased neuronal differentiation and larger, more prominent neural rosettes compared to WT. By D60, the difference in neuronal density is reduced.
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Figure S13. Immunofluorescence analysis of ZO-1 neuroepithelial marker in D15 cortical organoids. Immunofluorescence staining of organoid sections from two wild type (WT1, WT2) and two STAU2 KO (STAU2-1, STAU2-2) lines. Blue indicates nuclear staining (DAPI), and red represents immunostaining for ZO-1, a tight-junction marker expressed in neuroepithelial cells. Columns show full organoid sections and zoomed-in views highlighting structural organization. Scale bars: 500 μm.
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