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High-resolution single-cell analysis to reveal the effect of sex on the pathogenesis

of systemic lupus erythematosus
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Abstract

Systemic lupus erythematosus (SLE) is a complex and female-biased autoimmune disease with unknown etiology.
To identify disease-relevant cell states of SLE, we constructed new high-resolution single-cell data (CITE-seq; gene
expression and 137 surface marker proteins) of peripheral blood mononuclear cells from 80 SLE patients (analysis
on progress). While collecting these samples, we also developed a new efficient single-cell analytical framework and
applied this to the largest-scale publicly available scRNAseq data of SLE with ~1.4 million cells from 269 donors.
After the identification of 118 granular cell states in 25 cell types, we revealed that previously uncharacterized cell
states such as GZMK GZMH HLA-DR" effector memory CD8" T cells with high expression of exhaustion signatures
(e.g., PD-1 and TIGIT) and key cytokines of SLE (e.g., IFNG and IL16) expanded especially in active SLE. Next, our
new statistical model successfully decomposed conventional pseudobulk-level differential expression into cell state
abundance signature genes (quantitative change) and dysregulated signature genes (qualitative change) at single-cell
level and performed integrative analysis with genome-wide association studies (GWAS) of SLE.Now we are trying to
apply this framework to new CITE-seq data to identify new cell states that expand, especially in female SLE, and to
reveal the effect of sex on its pathogenesis Our approach can contribute to a better understanding of SLE pathogenesis

and the discovery of novel drug targets.



