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Abstract 

We developed a novel spatial transcriptomics (ST) feature representation method utilizing graph 
contrastive learning, designed to analyze multiple ST datasets while effectively distinguishing unique 
spatial structures within a target dataset. This approach minimizes the influence of common high-variance 
structures, enabling more precise identification of biologically relevant spatial domains. Initially, we 
applied our method to lung tissue samples, using a normal lung tissue sample as the background and an 
abnormal lung tissue sample as the target. The resulting contrastive feature representations successfully 
distinguished various spatial structures within the target tissue. These identified structures corresponded 
closely with pathologist-annotated regions, validating the method's accuracy. 

When applied to a 10x Visium dataset from mouse brain (including anterior and posterior slices) from the 
Allen Institute, our approach demonstrated robust spatial domain identification, with the detected 
domains showing strong concordance with the Allen Brain Atlas. Further examination of the top five 
contrastive components revealed distinct spatial patterns linked to major anatomical regions, such as the 
cerebral cortex and choroid plexus. The top genes associated with each component exhibited clear spatial 
localization within specific brain regions. This highlights the potential of graph contrastive learning in 
detecting complex tissue architectures in spatial transcriptomics data, offering significant insights into 
tissue organization and function. 

 


