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Spatial Domain Recognition of Breast Cancer Spatial Transcriptomics Data

Integrated with Histological Images
Cui Dingtong, Tian Yaxin, Wang Tong, et al (Division of Health Statistics, Shanxi Provincial Key Laboratory of Major
Diseases Risk Assessment, Shanxi Medical University , Taiyuan 030001)

[Abstract] Objective Integrating histological images, gene expression, and spatial location information from spatial
transcriptomics data to identify distinct spatial domains in tissue sections of breast cancer patients, and to screen for spatially
variable genes (SVGs) and spatially variable meta genes (meta SVGs). Methods Data from the 10x Genomics platform,
including labeled breast cancer Block A Section 1 data and unlabeled invasive ductal carcinoma spatial transcriptomics data
were downloaded. By assigning different histological weights, SpaGCN was used to integrate RGB three-channel histological
image data, gene expression data, and 2D spatial coordinates. The Louvain algorithm was applied for spatial domain
identification, and the results were compared with the BayesSpace method. Based on the spatial domain structures identified
under higher histological weight, SVGs for each spatial domain were selected. For spatial domains where SVGs could not be
identified, the expression fold-change threshold between the target domain and adjacent domains was lowered to detect meta-
SVGs. Furthermore, the identified SVGs were subjected to gene ontology (GO) functional enrichment analysis and Kyoto
encyclopedia of genes and genomes (KEGG) pathway enrichment analysis using the DAVID database. Results SpaGCN
identified 20 spatial domains and 332 SVGs in the labeled breast cancer Block A Section 1 data, and 9 spatial domains and 439
SVGs in the unlabeled invasive ductal carcinoma data. Further GO and KEGG enrichment analyses were conducted on the
identified SVGs, resulting in 200 GO terms and 28 KEGG pathways for the labeled data, and 367 GO terms and 49 KEGG
pathways for the unlabeled data. For the 10 spatial domains in the breast cancer Block A Section 1 data where SVGs were not
detected, 15 meta-SVGs were detected. Conclusion In the analysis of breast cancer spatial transcriptomics data, SpaGCN
integrates histological images, gene expression, and spatial location information to achieve precise identification of spatial
domains. The identified SVGs, meta SVGs, and enriched pathways provide valuable insights for the identification of potential
targets in breast cancer and the development of personalized treatment strategies.
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