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Figure S1. Consistency clustering heatmap based on oCGI methylation.
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Figure S2. Consistency clustering heatmap based on enhancer methylation.
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Figure S3. Identification of glioma subtypes and functional analysis
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Figure S4. Functional status of oCGIs and enhancers in glioma subtypes
A. Classification error of 11 machine learning algorithms applied to build classifiers for oCGI RNA expression and methylation levels.
B. Distances between samples and the correlations between 3 classifiers after applying cv_glmnet to oCGIs DNA methylation levels and RNA expression.
C. Distribution of histone modifications H3K27ac, H3K27me3, H3K4me1, and H3K4me3 in the genomes of Cluster 1 and Cluster 2.
D. and E. Functional states of oCGIs and enhancers in the regulatory models of oCGIs- and enhancers-dominated triplets, and the relationship between DNA methylation levels and gene expression in Cluster 1 and Cluster 2.

[image: 图示

描述已自动生成]
Figure S5. ROC curves for machine learning.
A. and B. ROC curves for 10 models of 8 algorithms based on oCGIs DNA methylation and RNA expression.
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Figure S6. Chromatin modifications in oCGIs- and enhancers-dominated cis-regulatory models.
A. Methylation, ATAC, and 4 histone modifications (H3K27ac, H3K27me3, H3K4me1, and H3K4me3) profiles for all TSS, oCGIs, and enhancers in Cluster 1 and Cluster 2.
B. Methylation, ATAC, and 4 histone modification profiles for downregulated components of cis-regulatory models of Cluster 1 in Cluster 1 and Cluster 2.
C. Methylation, ATAC, and 4 histone modifications profiles for the upregulated components of cis-regulatory models of Cluster 2 in Cluster 1 and Cluster 2.
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Figure S7. Overview of scRNA-seq
A. UMAP of Seurat clusters from 8 gliomas.
B. UMAP of sample origin from 8 gliomas.
C. Cellular composition of each glioma sample.
D. The violin plots of marker genes for different cell types.
E. The inference of CNV from scRNA-seq
F. The violin plots of k-means CNV clustering results.
G. UMAP of sample origin for tumor cells.
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Figure S8. Transcriptional regulation and cell communication in glioma cells
A. and B. Changes in the proportion of tumor cells from Cluster 1 and Cluster 2 along the differentiation trajectory.
C. Cell annotation of non-tumor cells in scRNA-seq.
D. The violin plots of marker genes of non-tumor cells.
E. Intensity of different ligand-receptor interactions between glioma cells and other components of the tumor microenvironment in the two glioma subtypes.
F. Heatmap of transcription factors specifically activated in the eight samples.
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Figure S9
A. Univariate cox regression of TFs.
B. Co-expression heatmap between TFs and target genes.





[image: A collage of images of different colors

Description automatically generated]
Figure S10. Distinct expression features of glioma based on stRNA-seq 
A. and B. Distribution of Seurat clusters, hypoxia, cytotrace score, and cis score in the necrotic niche for UKF313_T (Cluster 2) and DMG5 (Cluster 1).
C. and D. Distribution of Seurat clusters, hypoxia, cytotrace score, and cis score in infiltrating niche for UFK269_T (Cluster 2) and GBM4 (Cluster 1).
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Figure S11. Spatial transcriptomic features of the necrotic niche
A. Glioma subtype identification based on oCGI RNA classifier for stRNA-seq pseudobulk of 29 glioma samples.
B. and C. Cell co-localization analysis in the necrotic niche for UKF313_T (Cluster 2) and DMG5 (Cluster 1).
D. Cellular composition at different distances from the necrotic center for UKF313_T (Cluster 2) and DMG5 (Cluster 1).
E. GO analysis at different distances from the necrotic center for UKF313_T (Cluster 2) and DMG5 (Cluster 1).
F. Specific ligand-receptor activity and expression of target genes in Cluster 2 in the necrotic niche.
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Figure S12. Spatial transcriptomic features of the infiltrating niche.
A. and B. Cell co-localization analysis in the infiltrating niche for UFK269_T (Cluster 2) and GBM4 (Cluster 1).
C. Cellular composition in the tumor and infiltrating regions for UFK269_T (Cluster 2) and GBM4 (Cluster 1). 
D. and E. GO analysis in the tumor and infiltrating regions for UFK269_T (Cluster 2) and GBM4 (Cluster 1).
F. Specific ligand-receptor activity and expression of target genes in Cluster 2 in the infiltrating niche.
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