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2. Properties of co-expressed gene pairs

Nearby genes are often expressed as a group®. Yet, the prevalence, reasons and genetic control of
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local gene co-expression are far from being understood. protein complex and same pathway
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By leveraging gene expression measurements from the GTEX project across 49 human tissues and . Fisher’s exact test (1-way)

>800 individuals, we have previously found local gene co-expression to be highly prevalent?, - igg&%gsps
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occurring in 13% to 53% genes per tissue and comprising >64.000 co-expressed gene pairs (COPSs). | -

To understand how local gene co-expression manifests at the single-cell level, here we analysed — e ——m
scRNA-seq across 87 genotyped individuals in a homogeneous cell type (iPSC)3*?. We found o Co-expressed pairs (COPs) Not co-axpressed {non-COPs)
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widespread local gene co-expression in single cells, particularly among functionally-related genes. ; . . Distance

density
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Using bulk RNA-seq for the same 87 IPSC lines, we compared COPs identified with both technologies,
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revealing the potential of single cell analysis in retrieving unique gene co-expression patterns. Odds ratio (log-scale)
Distance between TSS (Kb, absolute) ’ Disg%ce between5 (?SS (Kb, abS705|(l)Jte)
Finally, we explored the regulatory mechanisms involved in gene co-expression. Using sScCRNA-seq and scCOPs are enriched in the same pathway (Reactome, Most COPs are composed of nearby genes
c : _ _ _ _ KEGG) and protein complex (CORUM, Hu.Map) Control non-COPs match COP’s distance distribution
SCATAC-seq data from the same cells’, we identify enhancers associated with gene co-expression.
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Cells are grouped per individual and per Number of COPs identified depends on the
experimental batch (not shown) relatively well nhumber of per cells per individual
Besides having been found prevalent across tissues and cell lines, here we find COPs to be prevalent at
COP ‘conservation’ across individuals Overlap between bulkCOPs and scCOPs the single cell level. Moreover, we found evidence for COP genes to be co-transcribed (GRO-seq data)
3000 sono| T 028 COPs T Total 4072 COPs and their co-expression to be kept up to the protein stage. The usage of a state-of-the-art dataset
2421 3964 comprised of SCRNA-seq & sCATAC-seq Interpretation of eQTL/GWAS: one variant # one gene
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Small fraction of conserved COPs: discovery Similar total # COPs between bulk and single cell variants due to shared gene regulation, Could genetic perturbations affecting COPs (e.g. through
power or high individual specificity ? data, but low overlap between them yet, such a link remains unassessed. enhancer sharing) lead to the disruption of multiple traits?
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