The X-linked intellectual disability gene CUL4B is critical for memory and synaptic function

Supplemental Figures and Figure Legends
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[bookmark: _GoBack]Figure S1. Identification of nervous system-specific Cul4b knockout mice.
(a) Western blotting of CUL4B in the heart, liver, spleen, lung, testis and brain of CON and CKO mice. (b) Western blotting of CUL4B in the hippocampus, cortex, olfactory bulbs and cerebellum of CON and CKO mice.
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Figure S2. Quality control metrics for single-nucleus RNA sequencing data.
(a) Violin plots showing the number of genes per nucleus per sample (left), the number of unique molecular identifiers (UMIs) per nucleus per sample (middle) and the percentage of mitochondria (right) per nucleus per sample. (b) Scatter plots showing the relationship between the percentage of mitochondria and the number of UMIs (left) and the relationship between the number of genes and the number of UMIs (right). (c) Scatter plots showing the distribution of the highly variable genes (HVGs), and the top 10 variable genes are labeled. (d) UMAP plots showing the distribution of 29 clusters. (e) UMAP plots showing the distribution of the original condition of a single nucleus belonging to the control or CKO hippocampus.
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Figure S3. Cell type-specific transcriptional changes in control and CKO hippocampi derived from snRNA-seq.
(a-h) Dot plot showing GSEA for biological process (BP) terms enriched in CA neurons (a), GABA neurons (b), mGC (c), imGC (d), astrocytes (e), microglia (f), oligodendrocyte progenitor cells (g) and oligodendrocytes (h). The dot size indicates the gene ratio, whereas the color indicates the adjusted P value. NES, normalized enrichment score (positive number represents upregulation).
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Figure S4. Bulk RNA-seq analysis of control and CKO hippocampi.
(a) Volcano plot showing the overall differentially expressed genes (DEGs) between the CKO and CON groups. (b) Hierarchical clustering of the CON and CKO groups and heatmap of DEGs. The color bar on the right indicates the relative expression levels of the DEGs. (c-d) Dot plot showing GO enrichment for down-regulated (c) and up-regulated genes (d) on BP.
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Figure S5. Depletion of CUL4B did not result in anxiety or depression in mice.
(a) A square open field was used in the open field test. The square open field was divided into peripheral and central zones. (b) Total distance traveled by the mice in the open field test (N=10 mice for CON, 12 mice for CKO). (c) Maximum speed of the mice in the open field test (N=10 mice for CON, 12 mice for CKO). (d) The number of entries into the peripheral zone of the open field (N=10 mice for CON, 12 mice for CKO). (e) The number of entries into the central zone of the open field (N=10 mice for CON, 12 mice for CKO). (f) The percentage of time spent in the peripheral zone of the open field (N=10 mice for CON, 12 mice for CKO). (g) The percentage of time spent in the center zone of the open field (N=10 mice for CON, 12 mice for CKO). (h) Travel distance in the peripheral zone of the open field (N=10 mice for CON, 12 mice for CKO). (i) Travel distance in the central zone of the open field (N=10 mice for CON, 12 mice for CKO). (j) Schematic diagram of the elevated zero maze apparatus. (k) Total distance traveled by the mice in the elevated zero maze (N=10 mice for CON, 12 mice for CKO). (l) Time spent in the open arms of the elevated zero maze (N=10 mice for CON, 12 mice for CKO). (m) The number of entries into the open arms of the elevated zero maze (N=10 mice for CON, 12 mice for CKO). (n) Schematic diagram of the tail suspension test apparatus. (o) Struggling time in the tail suspension test (N=10 mice for CON, 12 mice for CKO). (p) Immobility time in the tail suspension test (N=10 mice for CON, 12 mice for CKO). ns, not significant.
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