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Spinal cord injury (SCI) is a leading cause of paralysis, and currently, there is no cure capable of restoring lost neurological function in cases of complete lesions. However, 
partial recovery of locomotor function is sometimes possible in incomplete lesions, though the underlying mechanisms remain poorly understood. In this study, we 
employ Visium Spatial Transcriptomics (ST) and single-cell RNA sequencing (scRNA-Seq), combined with high-resolution imaging, to analyze 4 spinal cord 
samples from 2 healthy rats and 2 rat 10 days post-spinal cord injury (SCI). The main objectives are to decipher the biological processes or molecular functions that 
are differentially represented in each of the anatomical regions of the spinal cord upon injury, as well as the distinct cellular composition in each area and the cell types 
that are responsible of the changes in gene expression.
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● Cell2location and RCTD + CSIDE both estimate cell-type-specific gene expression and identify Differentially Expressed Genes (DEGs) from ST data.
● The ranking and magnitude of DEGs and enriched processes differ markedly between both methods.
● Even after correcting Cell2location estimates for cell-type gene expression values to approximate per-cell values, discrepancies persist due to differences in model 

assumptions, scale and inference targets.
● Together, they provide complementary views of spatial gene regulation. 
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Figure 1. Cell types included for testing 
differential gene expression in each area.
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Figure 2. Comparison of differential expression results between cell2location and RCTD + CSIDE 
for 2 spinal cord regions and 2 cell types.
(A) Pearson correlation of ranked log fold changes (logFC) for the list of genes tested by both methods, split 
by direction.
(B) Top enriched processes for DE Neurons in the dorsal gray matter area (left) and for Mature 
Oligodendrocytes in the ventral white matter (right).
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