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Technological advances in single-cell sequencing have expanded the detection of cell 
phenotype beyond the transcriptome, allowing for more refined characterization of cell types 
and discovery of novel therapeutic targets. Notably, paired scRNA-seq and scATAC-seq, called 
multiome data, facilitates inference of how variation in chromatin accessibility regulates gene 
expression and cell identity. However, unlike scRNA analysis, procedures of scATAC analysis 
lack consensus, mainly due to the high sparsity and the unfixed feature set of the original data. 
In this talk, we first present evaluating differential representations of scATAC by integrating with 
scRNA and validating against the pairing information of multiome data. We show that several 
decisions in current scATAC processing tools result in loss of information and recommend best 
practices of featurization and downstream analysis. Next, we demonstrate the power of 
multiome through an analysis of new multiome data from tumor-infiltrating CD8+ T cells in 
obesity. We find an enrichment of progenitor exhausted CD8+ T cells in obese tumors, and 
generate a new hypothesis for "the obesity paradox", namely why certain obese patients have 
improved response to immune checkpoint inhibitors despite displaying impaired anti-tumor 
immunity. 
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