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Figures and figure legend 

 

 
 

 

Figure 1. Loss of KDM2B CxxC-ZF domain induces NSC senescence. a Representative photos 

showing the size of primary and secondary neurospheres formed by wild-type and Kdm2b mutant 

NSCs in suspension culture; bar = 100 µm. b Dot plot showing the diameters of primary and 

secondary neurospheres formed by wild-type and Kdm2b mutant NSCs in suspension culture. p-

values calculated using a two-way ANOVA; error bars represent mean ± SEM; ***p < 0.001. c 

Representative photos showing the senescence-associated galactosidase-positive wild-type and 

Kdm2b mutant NSCs in monolayer culture; bar = 50 µm. d Bar plot showing the percentage of 

senescence-associated galactosidase-positive cells in each field. p-values calculated using a two-

tailed t-test; error bars represent mean ± SEM; ***p < 0.001. 
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Figure 2. Loss of KDM2B CxxC-ZF domain induces cellular changes leading to NSC 

senescence. a-b Representative photos (a) and bar plots (b) showing the percentage of BrdU+ cells 

in the Kdm2b-Nes-WT and Kdm2b-Nes-Het NSCs cultured in vitro; bar = 20 µm. c-d 

Representative photos (c) and bar plots (d) showing the percentage of TUNEL+ apoptotic cells in 

the Kdm2b-Nes-WT and Kdm2b-Nes-Het NSCs cultured in vitro; bar = 20 µm. e-f Representative 

photos (e) and bar plots (f) showing the GFAP+ cells/field in the Kdm2b-Nes-WT and Kdm2b-Nes-
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Het NSCs cultured in vitro; bar = 20 µm. g-i Representative photos (g) and bar plots (h, i) showing 

the BrdU+ cells in the SVZ and DG of Kdm2b-Nes-WT and Kdm2b-Nes-Het mouse brains; bar = 

100 µm. j-l Representative photos (j) and bar plots (k, l) showing the SOX2+ cells in the SVZ and 

DG of Kdm2b-Nes-WT and Kdm2b-Nes-Het mouse brains; bar = 100 µm. For panels b, d, f, h, i, k 

and l, 4–6 biological replicates per genotype were included in each experiment. P-values calculated 

using a two-tailed t-test; error bars represent mean ± SEM; **p < 0.01, ***p < 0.001, **** p < 

0.0001. 
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Figure 3. Kdm2b mutation in the developing brain causes ASD/ID-like behavioral and 

memory deficits. a Quantitative discrimination ratio of NOR tests. The discrimination ratio was 

calculated as: (time spent on the novel object-time spent on the familiar object)/total time. n = 15 

for each genotype; P-values calculated using a two-tailed t test; error bars represent mean ± SEM; 

*p < 0.05.  b The plot showing the escape latency during the 5-day training phase. n = 15 for each 

genotype; P-values calculated using two-way ANOVA; error bars represent mean ± SEM. c The 

time in the target zones during the post-training probe tests.  n = 15 for each genotype; P-values 

calculated using a two-tailed t test; error bars represent mean ± SEM; **p < 0.01.  d Representative 

heatmap showing the time in the target zone during the post-training probe test. The red circle 

represents the location of platform. e Quantitative results showing the time wild-type and Kdm2b-

Nes-Het mice spent in the chamber containing a social partner in the 3-chamber sociability tests. n 
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= 15 for each genotype; P-values calculated using two-way ANOVA; error bars represent mean ± 

SEM; ***p < 0.001, ns = not significant. f Time spent in the chamber containing a novel animal in 

the 3-chamber social novelty tests. n = 15 for each genotype; P-values calculated using two-way 

ANOVA; error bars represent mean ± SEM; ***p < 0.001, ns = not significant. 
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Figure 4. Loss of KDM2B CxxC-ZF domain depresses the genes involved in NSC senescence. 

a The up-regulated genes in the Kdm2b-Nes-cKO NSCs and their related gene functions. b The 

down-regulated genes in the Kdm2b-Nes-cKO NSCs and their related gene functions. c KEGG 

pathway enrichment analysis showing the functional pathways related to the up- and down-

regulated genes in the Kdm2b-Nes-cKO NSCs during differentiation. d Heatmap showing the 

expression of Cdkn1a, Cdkn2a, and Cdkn2b in the Kdm2b-Nes-WT and Kdm2b-Nes-cKO NSCs.  

. 
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Figure 5. Loss of KDM2b CxxC-ZF domain impaired the PRC1 recruitment to chromatin.  

a Heatmap showing KDM2B occupancy at KDM2B binding sites and their 10-kb flanking sites in 

the Kdm2b-Nes-WT and Kdm2b-Nes-cKO NSCs. b Heatmaps and plots showing the 302 

upregulated genes in the Kdm2b-Nes-cKO NSCs (left panel) and RING1B occupancy at the gene 

code regions and their 10kb flanking regions (right panel). TSS: transcriptional starting sites; TES: 

transcriptional ending sites. c IGV genome browser view of KDM2B occupancy, RING1B 

occupancy, and expression levels of Cdkn2a/2b, Bmp7, and Wnt7b genes.  
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Figure 6. Proposed model for the loss-of-function of KDM2B-induced ASD/ID pathogenesis. 

KDM2B is critical for the maintenance of NSC populations in the developing mouse brain by 

recruiting PRC1 to chromatin to silence the genes involved in cell apoptosis, cell cycle blockade, 

and precocious NSC differentiation. The KDM2B mutation with loss of its CxxC-ZF domain 

derepresses genes involved in apoptosis, cell cycle arrest, and premature NSC differentiation, which 

leads to loss of NSCs and ASD/ID pathogenesis. 
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