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De-novo reconstruction and identification of
transcriptional gene regulatory network modules

differentiating single-cell clusters

Single-cell RNA sequencing (scRNA-seq) technology provides an unprecedented opportunity to understand
gene functions and interactions at single-cell resolution. Various computational methods have been developed
for differential expression and co-expression analysis in scRNA-seq data. However, little attention has been
paid to differential co-expression analysis that potentially holds valuable insights that facilitate understanding
disease mechanisms and underlying regulatory dynamics. Here we propose a new de novo reconstruction
and identification of transcriptional gene regulatory network modules differentiating cell clusters (DiNiro) to
accurately identify gene modules that exhibit varying regulatory patterns across cell clusters in single-cell
RNA-sequencing data by capturing the variation in co-expression patterns based on gene expression profiles.
Ourmethod can determine small regulatorymechanisms underlying diseases or cellular programs that govern
disease progression. Consequently, DiNiro is closing the gap between single-cell expression analysis and
systems medicine by providing a tool for the reconstruction of predictive gene regulatory disease programs
de novo directly from scRNAseq data. DiNiro is available at https://exbio.wzw.tum.de/diniro/.
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