
Introduction
Spatial transcriptomics makes gene expression
visible within tissue. This helps reveal tissue 
structure, cell development, or how genes are 
regulated. While methods exist to identify spatially
patterned genes or align tissue structures, 
comparative analysis of such patterns across
datasets or between different modalities remains a 
challenging task.
We present Cytosplore Gradient Surfer, an
interactive system for identifying and analyzing
spatial gene expression gradients across spatial
transcriptomics datasets. The system allows users 
to interactively probe spatial directions of interest 
and identify genes exhibiting aligned expression
patterns across dataset pairs, even when only a 
subset of genes is shared between them.

Cytosplore Gradient Surfer workflow for exploring spatial gene expression gradients. Line brush to
select cells (d). Genes with spatial gradients identified by correlation with the selection (e). A line chart
to visualize gene expression along the line (f). PCA loadings reveal dominant spatial patterns (g). Key
principal components showing major gradients (h). Ranked gene correlations with PCs in tables and bar 
charts (i). Cross-dataset comparison of top spatial genes (j). Comparison of conserved or altered spatial
patterns across datasets (k).  

Conclusion
By enabling the comparison of spatial gradients
across different modalities or datasets, the system 
supports a diverse range of applications, from cross-
modality integration to identifying conserved spatial
patterns of gene expression. We are collaborating 
with experts to incorporate various use cases and
relevant datasets.

Cytosplore Gradient Surfer layout comparing data from two different modalities (MERFISH and smFISH [i]) using linked views: gene correlation tables indicating
correlation between a user-defined spatial direction and gene expression (a), line chart showing the gene expression along the selected axis (b), and spatial maps
colored by gene expression to visualize spatial gradients across modalities (c).
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