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Supplementary Figure 1. Loss of BAF155 in neural stem cells induces hypomyelination 

(A) UMAP plot shown the Baf155 gene expression in different cell type of whole mouse brain from 

mouse whole-brain transcriptomic cell type atlas of The Allen Brain Cell Atlas. 

(B) Establishment of NestinCreERT2;Baf155fl/+ mouse strain and the experimental diagram. 

(C, D) Representative images of co-staining of BAF155 with cell type markers: NeuN, Aldh1L1, 

OLIG2, IBA1 for brain cells in NestinCreERT2;Baf155fl/+ mice. The quantification shows the reduced 

BAF155 protein levels in neural stem-cell-derived neurons, astrocytes, and oligodendroglia, but not 

in microglia, n = 5 mice. 

(E) Representative images of MBP staining and quantification of MBP+ area. Scale bar = 1000 µm 

and 200 µm, n = 5 mice. 

(F) Representative images and quantifications of co-staining for PDGFRα/OLIG2, IP3R-II/OLIG2 

and CC1/OLIG2 in the mPFC of NestinCreERT2;Baf155fl/+ mice. Scale bar = 50 µm and 10 µm, n = 5 

mice. 

(G) Representative images and quantifications of IBA1, and ALDH1L1 staining in mPFC. Scale bar 

= 100 µm, n = 5 mice. 

(H) Representative images of SMI32 labeling of neural filament in mPFC and quantification of 

SMI32+ area in mPFC. Scale bar = 100 µm, n = 5 mice. Representative images in NeuN staining in 

mPFC and quantification of NeuN+ cell numbers. Scale bar = 100 µm, n = 5 mice. 

The significance between the two experimental groups was ascertained using the unpaired t-test. All 

statistical tests were two-tailed. Data presented as mean ± SEM; n.s. not significant, *p < 0.05, **p < 

0.01, ***p < 0.001, ****p < 0.0001.   
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Supplementary Figure 2. BAF155 regulates oligodendroglial differentiation and myelination 

(A) Establishment of PdgfrαCreER;Baf155fl/fl mouse strain and the experimental diagram. 

(B) Representative images and quantifications of co-staining of BAF155 and PDGFRα in four mouse 

groups (WT without tamoxifen vs. Baf155fl/fl without tamoxifen vs. PdgfrαCreER;Baf155fl/fl without 

tamoxifen vs. PdgfrαCreER;Baf155fl/fl with tamoxifen). Scale bar = 50 µm and 10 µm, n = 5 mice. 

. 
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(C) Verification of knockout efficiency in PdgfrαCreER;Baf155fl/fl mouse both in vivo (Scale bar = 20 

µm and 5 µm, n = 3 mice) and in vitro (Scale bar = 50 µm and 10 µm, n = 3 biological replicates). 

(D) Representative images of CC1 staining in the mPFC of PdgfrαCreER;Baf155fl/fl and control mice 

at P14 and the number of CC1+ cells in this region. Scale bar = 200 µm and 50 µm, n = 5 mice.  

(E) In situ hybridization images of MAG expression in the mPFC from PdgfrαCreER;Baf155fl/fl and 

control mice at P14 and the number of MAG+ cells in this region. Scale bar = 500 µm and 100 µm, 

n = 3 mice.  

(F) Representative images of PDGFRα staining in the mPFC of PdgfrαCreER;Baf155fl/fl and control 

mice at P14 and the number of PDGFRα+ cells in this region. Scale bar = 100 µm and 20 µm, n = 5 

mice.  

(G) Representative images of OLIG2 and Ki67 staining in PdgfrαCreER;Baf155fl/fl and control mice at 

P14 and the number of OLIG2+ and OLIG2+/Ki67+ cells. Scale bar = 100 µm and 10 µm, n = 5 mice.  

The significance between the two experimental groups was ascertained using the unpaired t-test. All 

statistical tests were two-tailed. Data presented as mean ± SEM; n.s. not significant, *p < 0.05, **p < 

0.01, ***p < 0.001, ****p < 0.0001.  
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Supplementary Figure 3. Loss of BAF155 impairs OPC differentiation and myelination in 

development  

(A-D) Representative low magnification images of MBP, CC1, OLIG2, PDGFRα staining of different 

brain regions, alongside the results shown in Figure 3A. Scale bar = 100 µm.  

(E-H) Quantifications of MBP, CC1, OLIG2, PDGFRα staining of different brain regions, alongside 

the results shown in Figure 3A. n=5 mice in MBP staining; n=3 mice in CC1, OLIG2 and PDGFRα 
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staining. 

The significance between the two experimental groups was ascertained using the unpaired t-test. All 

statistical tests were two-tailed. Data presented as mean ± SEM; n.s. not significant, *p < 0.05, **p < 

0.01, ***p < 0.001, ****p < 0.0001.  
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Supplementary Figure 4. Loss of BAF155 impairs OPC differentiation and remyelination  

(A) Representative images of MBP staining to define the lesion areas in the corpus callosum of 

PdgfrαCreER; Baf155fl/fl and control mice at 14 days post-lesion. Scale bar = 200 µm.  

(B) Representative images of DAPI staining to define the lesion areas of PdgfrαCreER; Baf155fl/fl and 

control mice, alongside the MAG in situ hybridization shown in Figure 3B. Scale bar = 100 µm.  

(C, D) Representative images and quantifications of CC1/OLIG2 co-staining, and MAG in situ 

hybridization in PlpCreERT;Baf155fl/fl and control mice at P14. Scale bar = 100 µm and 20 µm, n=3 
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mice. 

The significance between the two experimental groups was ascertained using the unpaired t-test. All 

statistical tests were two-tailed. Data presented as mean ± SEM; n.s. not significant. 
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Supplementary Figure 5. BAF155 regulates OPC-neuron synaptic connection  

(A) Representative images of YFP, PDGFRα and GABRG3 staining in the hippocampus and corpus 
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callosum of PdgfrαCreER; Baf155fl/fl; Rosa-YFP and control mice at P14. The number of GABRG3 per 

unit of PDGFRα+ area. Scale bar = 10 µm, n=3 mice.  

(B) Surface rendering image of immunofluorescence staining of PDGFRα/HOMER1, 

PDGFRα/Gephyrin, PDGFRα/vGAT, PDGFRα/vGLUT1 in the mPFC of PdgfrαCreER;Baf155fl/fl and 

control mice at P14, alongside the results shown in Figure 5C. Scale bar = 10 µm.  

(C) Representative recordings of type 1~3 calcium waves. 

(D) Representative calcium wave recording of OPC in brain slices. Right: quantification of calcium 

wave duration of each cell and the percentage of nonsheath or sheath forming oligodendroglia. 

(E) Representative images of YFP, PDGFRα and OLIG2 staining in the hippocampus CA1 region of 

PdgfrαCreER; Rosa-YFP mice. Scale bar = 100 µm. 

(F) Schematic cartoon indicates the experimental workflows of electrophysiological whole-cell 

recording for AMPAR and NMDAR-mediated eEPSCs from YFP+ OPCs in the CA1 region. Scale 

bar = 10 µm and 100 µm. 

(G) Left panel: the formula for calculating the AMPA/NMDA ratio. Right panel: bar graphs, overlaid 

with the actual data points, show the AMPA/NMDA ratios for PdgfrαCreER;Rosa-YFP and 

PdgfrαCreER;Baf155fl/fl;Rosa-YFP OPCs, n= 3 OPCs. 

The significance between the two experimental groups was ascertained using the unpaired t-test. All 

statistical tests were two-tailed. Data presented as mean ± SEM; n.s. not significant, *p < 0.05, **p < 

0.01. 
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Supplementary Figure 6. BAF155 regulates heterogeneous responses of OPCs to neuronal 

inputs in different brain regions  

(A, B) GO analysis of the up/down-regulated genes in isolated OPCs from the mPFC and 

hippocampus of PdgfrαCreER;Baf155fl/fl mice. 

(C, D) GO analysis of the up/down-regulated genes in isolated OPCs from the mPFC and 

hippocampus in response to GABA. 

(E, F) GO analysis of the up/down-regulated genes in isolated OPCs from the mPFC in response to 

excitatory neurotransmitter glutamate and inhibitory neurotransmitter GABA.  

 

 


