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The recent development of spatial transcriptomics (ST) technologies has provided 

spatially resolved gene expressions at the resolution of single cells, and are promising to 

deliver better understanding of the complex interactions within the tissue 

microenvironment. To computational study the complex interactions, two key questions 

in the analysis of ST data include: clustering of spatial single cells, and analysis of 

spatially dependent gene gene associations. To date, most studies used methods that only 

rely on the expression levels of the genes, while the spatial information has not been 

used efficiently. To fully utilize the data and to improve the ability to identify 

biologically meaningful cell clusters and gene gene associations, we have developed 1) a 

low rank approximation method embedded with spatial smoothness that specifically 

address the count based nature of the ST data, which will enable efficient low 

dimensional visualization, as well as clustering of the spatial single cells; and 2) a spatial 

robust mixture regression model to investigate the relationship between a response 

variable and a set of explanatory variables over the spatial domain, assuming that the 

gene gene relationships may exhibit complex spatially dynamic patterns that cannot be 

captured by constant regression coefficients.  
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