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The field of spatial transcriptomics (ST) is progressing rapidly, driven by technological advances that offer higher resolution, increased throughput, processing of larger sample sizes, and multimodal capabilities. Despite these developments, there is a lack of comprehensive and intuitive tools for the automated integration and analysis of complex multi-slice datasets—particularly those arranged in co-planar (2D) or stacked (3D) formats.

To address this gap, we developed VR-Omics, a free, platform-agnostic software that enables end-to-end automated processing of spatial transcriptomics data via a user-friendly interface. Starting from raw vendor data, VR-Omics supports data preprocessing, analysis and visualisation in both standard desktop environments and immersive virtual reality, enhancing user engagement and interpretability.

VR-Omics is built on the Unity game engine and integrates Python-based analytical workflows. This modular architecture allows seamless incorporation of state-of-the-art ST analysis packages, ensuring flexibility and scalability as the field evolves.

By integrating sequential 2D spatial transcriptomics slices, VR-Omics can reconstruct comprehensive 3D datasets that capture gene expression dynamics across spatial and temporal dimensions. This enables researchers to investigate the spatial organisation of gene regulatory networks and their disruption in disease, providing deeper insights into complex biological systems. 

Benchmarking against existing tools highlights VR-Omics’ unique capabilities in handling multi-slice datasets in both co-planar (2D) and stacked (3D) configurations. In a case study of rare paediatric cardiac rhabdomyomas, VR-Omics uncovered previously undetected dysregulated metabolic networks through co-planar slice analysis, demonstrating its potential to reveal novel biological insights.

https://ramialison-lab.github.io/pages/vromics.html 
