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Summary

The emerging field of spatial genomics represents a significant advance for biology. To drive new discoveries in spatial genomics and immuno-oncology, we 

introduce the GeoMx® Cancer Transcriptome Atlas (CTA) Panel for comprehensive spatial analysis of cancer pathways using the Nanostring GeoMx Digital

Spatial Profiler (DSP). We demonstrate profiling of 1800+ immuno-oncology targets in the tumor, microenvironment, and immune compartments of 

archival FFPE tissue sections, coupled to downstream Next Generation Sequencing (NGS) readout to enable high-throughput workflows.

1. High-plex spatial RNA molecular profiling with GeoMx ® CTA was performed as follows:

2. Photocleavable DNA oligonucleotides tags were coupled to 8000+ in situ hybridization probes targeting 1800+ genes. These reagents were allowed to 

bind targets directly on slide-mounted FFPE tissue sections.

3. ROIs were identified and selected using GeoMx DSP, and ROI-specific oligonucleotide tags were released using ultraviolet exposure.

4. Released oligonucleotide tags from each ROI were collected and deposited into designated wells on a microtiter plate, allowing well indexing of each 

ROI during NGS library preparation.

5. After indexing, the entire plate was pooled into a single tube for purification and then sequenced on an Illumina instrument.

6. NGS reads were processed into digital counts and mapped back to each ROI, generating a map of transcript activity within the tissue architecture.

We compared data from experiments in which the GeoMx CTA Panel and bulk RNA-seq were performed on the same samples. Overall, we found good 

correlation between pseudo-bulk GeoMx CTA (sum of ROIs) and RNA-seq from the same tissue specimen. Individually, however, each ROI showed a distinct 

expression pattern from bulk, and ROI expression patterns clustered based on similar tissue morphology. Importantly, GeoMx CTA was able to detect a 

higher number of genes with low expression within the microenvironment and immune spatial compartment compared to bulk RNA-seq, providing a 

detailed look at the anti-tumor immune response. These data demonstrate that GeoMx offers high sensitivity for genome-scale expression profiling while 

preserving critical information about tissue architecture.

GeoMx ® DSP technology is for Research Use Only and not for use in diagnostic procedures.

Spatially-resolved In Situ Expression Profiling using the GeoMx® Cancer Transcriptome Atlas Panel in FFPE tissue

Results

DSP Adaptive Optics Enables Flexible Profiling Strategy

DSP Adaptive Optics Auto-Configure to Region of Any Shape or Size

Cancer Transcriptome Atlas (CTA) : Basic Discovery to Translational Studies

Introduction

GeoMx® DSP High-plex RNA Chemistry:  Sequencing of Photocleaved Barcodes

1. GeoMx® DSP with NGS readout offers flexibility and automation for a wide range of customer applications and 

workflows. 

2. The Cancer Transcriptome Atlas enables in situ RNA expression profiling with 8000+ probes that represent 1800+ 

genes involved in immuno-oncology pathways.  The targeted panel is designed and validated for high performance on 

FFPE tissue sections.

3. The Cancer Transcriptome Atlas offers high sensitivity for genome-scale expression profiling while preserving critical 

information about tissue architecture.

Conclusion

Direct Comparison of GeoMx DSP to Bulk Gene Expression Measurements 
in Human FFPE Tissue Sections

CTA Shows High Specificity, Distinguishing the Correct Cell Line Expression 
Profile from > 1000 Cell Lines

CTA Gene Expression Profiles are Reproducible and 
Validated with Bulk RNA-seq

CTA Targeted Panel is Designed and Validated for High Performance

GeoMx® DSP NGS workflow

Cancer Transcriptome Atlas Sources

• CTA panel contains 8000+ probes with five probes per mRNA target.

• CTA library construct is designed for standard Illumina sequencing workflows.

• CTA pooled probes proceed through a standard validation process.

• CTA performs with high reproducibility on FFPE

• CTA shows high concordance of GeoMx DSP counts with bulk RNA-seq*

*data source from Cancer Cell Line Encyclopedia 

• 1,388 genes, 1,019 cell lines compared

• Both HEL and HEL9217 are human erythroleukemia lines
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