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Fig. S1 The analysis logic of snRNA-seq and DEG analysis of non-neuronal cells. A 
The UMAP plots of all cell clusters collected, showing the similarities and differences 
between our data (high speed separation) and the public data (low speed separation). B 
Comparison of the proportions of non-neuronal cells and neuron between two separation 
methods (Median ± upper and lower quartiles, High speed, n = 4; Low speed, n = 6; Student’
s t test was used). C, D Specific non-neuronal subtypes bias analysis (Median ± upper and 
lower quartiles, High speed, n = 4; Low speed, n = 6; Student’s t test was used). E 
Schematics overview of subsequent analysis. F, G Heatmap of DEGs of OL and OPC 



between C57J mice cohort and nude, BALB/c mice cohort. H The heatmap illustrates the 
enrichment terms calculated by GSVA across astrocyte subclusters. I Percentage of 
microglia across three mouse strains based on snRNA-seq data. J Quantitative analysis 
of the number of IBA1-positive cells per unit (mean ± SEM, n = 3, Student’s t test was used) 
based on the immunofluorescence staining. K Heatmap of DEGs of microglia between 
C57J mice cohort and nude, BALB/c mice cohort. L, M PPI network of upregulated genes 
(L) and downregulated genes (M) in microglia of nude and BALB/c mice cohort, compared 
to C57J mice cohort.  
  



 
Fig. S2 Marker genes of cell clusters. A UMAP plots of total neurons. B-D Feature plots 
demonstrate brain region specificity neurons of LS (B), MS (C) and striatum (D). E The 
stacked violin plot displays the expression patterns of signature genes in distinct LS 
associated neurons.   



 
Fig. S3 Differences in neurons proportion and functional annotations. A Compared 
to C57J, LSNs increased in both nude and BALB/c mice. B LSNs decreased in both nude 
and BALB/c mice. C LSNs with specific changes in nude or BALB/c mice. D GO analysis 
revealed enriched biological process in total LS associated neurons. The terms marked in 
red indicate that they have LSNs specificity rather than global function. A solid arrow 
indicates that the proportion of these LS associated neurons changes in nude and/or 
BALB/c mice.  
  



 
Fig. S4 DEG analyses of LS associated neurons. A Heatmap of LS associated neuron 
DEGs between C57J mice cohort and nude, BALB/c mice cohort. B, C PPI network of 
downregulated genes (B) and upregulated genes (C) both in nude and BALB/c mice. D 



The left shows the schematic of qRT-PCR of mouse LS, and the right shows the mRNA 
expression level across three strains (mean ± SEM, n = 3, Student’s t test was used). E 
Bar chart of the number of DEGs in specific LS associated neurons (total 22 neuronal 
subtypes). F-H The top heatmap shows the sequencing gene expression levels in LSNs 
across the three mouse strains, and the bottom plot shows the mRNA expression levels 
verified by qRT-PCR across three strains (mean ± SEM, n = 3, Student’s t test was used).  



 

 
Fig. S5 Integrations of defined LS associated neurons from snRNA-seq and 
MERFISH spatial data. Five representative coronal sections were selected for illustrated. 
The rostral distribution LSNs (A) and caudal-dorsal distribution LSNs (B) were 
demonstrated, respectively.  
  



 
Fig. S6 Integrations of defined LS associated neurons from snRNA-seq and 
MERFISH spatial data. Five representative coronal sections were selected for illustrated. 
The caudal-intermediate distribution LSNs (A), caudal-ventral distribution LSNs (B) and 
neurons located at the junction of LS and other brain regions (C) were demonstrated, 
respectively. 
  



 
Fig. S7 Spatial gene-expression patterns to identify the LS subregion. The expression 
patterns of marker genes in LSNs with spatially specific distribution characteristics in in situ 
hybridization (ISH) data from the Allen Brain Atlas (A, D), imputation results (B, E), and 
subcluster specific distribution in snRNA-seq UMAP (C, F). A-C show rostral LS subregion 
enrichment. D-F show caudal-dorsal LS subregion enrichment. 
  



 
Fig. S8 Spatial gene-expression patterns to identify the LS subregion. The expression 
patterns of marker genes in LSNs with spatially specific distribution characteristics in in situ 
hybridization (ISH) data from the Allen brain atlas (A, D), imputation results (B, E), and 
subcluster specific distribution in snRNA-seq UMAP (C, F). A-C show caudal-intermediate 
LS subregion enrichment. D-F show caudal-ventral LS subregion enrichment.  
  



 
Fig. S9 Evolutionary conservation of key LSNs in mice and humans. A The left shows 
the schematic illustration of LS region sampling in the human brain. The right shows the 
UMAP plots of the collected human cells. Based on the distribution of the TRAP4 gene, 
the red-highlighted legend denotes neuronal subtypes within the LS region. B Features 
plots demonstrate the expression distribution of mouse-derived LSN subtype-specific 



markers in human LS dataset. 
  



 

Fig. S10 Space specific projection network. A Projections network of rostral LS 
subregion along a series of coronal sections (yellow: input regions; red: output regions). B 
Projections network of caudal-dorsal LS subregion along a series of coronal sections 
(yellow: input regions; red: output regions). C Projections network of caudal-intermediate 
LS subregion along a series of coronal sections (magenta: input regions; green: output 
regions). D Projections network of caudal-ventral LS subregion along a series of coronal 
sections (magenta: input regions; green: output regions). The top of each section has detail 
coordinate information of the injection site. The R-label means the right hemisphere of the 
mouse brain.  
  



 

Fig. S11 Quality control of snRNA-seq data. The violin plots display the distribution of 
the number of A, detected genes per sample (nFeature_RNA), B, total UMI counts per 
sample (nCount_RNA), C, the ratio of log10(nCount_RNA) to log10(nFeature_RNA), and D, 
the percentage of mitochondrial gene counts per sample. The red line represents the upper 
limit of the standard, and the blue line represents the lower limit of the standard. E, F The 
overlaid bar chart illustrates the proportion of doublets in each sample, while the 
accompanying table provides the exact doublet percentages for each individual sample.  



 
Fig. S12 Graphical abstract. 
 


