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Spatially Resolved Transcriptomics 
with the GeoMx Digital Spatial Profiler
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Tools for Biomarker Discovery and Translational Research

Founded: 2003 

Headquartered: Seattle, WA

nCounter®

Analysis 

System
Launched: 2008

GeoMx™ 

Digital 

Spatial 

Profiler 
Launched 2019

3,200
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Continued Innovation With New Platform: 
Spatial Molecular Imager (SMI) H2 2022 launch



7 FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.7 FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.

Integrated Readout 

New Platform: Spatial Molecular Imager (SMI) 2022 launch

Easy Sample Preparation

Fully automated cyclic imaging 

chemistry with integrated readout 

(No other Instrument Required)

Interactive Data Analysis

Big data from thousands of single 

cells, biological interpretation and 

interactive visualization

and 

load to instrument

Standard ISH processing steps with 

~1 hour hands on time. Works with 

FFPE, Fresh Frozen, Organoid  
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HIGH RESOLUTION – subcellular with 3-Dimensional resolution 

LARGE PANEL – demonstrated up to 1,000-plex and increasing  

HIGH SENSITIVITY – accurately detect low copy number genes 

ANALYZE RNA and PROTEIN with any sample type (FFPE, Fresh frozen, Organoid)

New Platform: Spatial Molecular Imager (SMI) 2022 launch

✓

✓

✓

✓
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New Platform: Spatial Molecular Imager (SMI) 2022 launch

• Evan Newell, Fred Hutchinson Cancer Research Center "In-situ visualization and measurement of 

tumor infiltrating TCR clones on intact FFPE renal cell carcinoma (RCC) tissue using spatial 

molecular imager“

• Matthew Freedman, Dana-Farber Cancer Institute  "Highly sensitive transcriptomic-based pooled 

CRISPR screening enabled by spatial molecular imager“

• Erin Piazza, NanoString Technologies, Inc.  "Mapping cell type, cell state, and cell-cell 

interactions with 1000-plex single cell gene expression assay using spatial molecular imaging“

• Patrick Danaher, NanoString Technologies, Inc.  "Unsupervised discovery of tissue substructures 

using spatial molecular imaging of gene expression"
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Why High-plex Digital Spatial Profiling
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Gene Expression Signatures Improve Patient Selection

NanoString + Merck collaboration: 

discovered & developed using 

NanoString platform

Non-inflamed tumors 

rarely respond

Almost all responses have 

T-cell inflamed tumors

Not all inflamed tumors 

respond
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Biology that is Spatial Cannot be Resolved by Bulk or Single Cell Analysis

Pan-CK

CD45

CD3

Syto13

Highly Infiltrated TumorHot but Excluded Tumor
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GeoMx DSP Profiling Identifies and Dissects Cells in Infiltrated Tumors

Infiltrated Tumor regions

Non-Infiltrated

Tumor regions

E
x

c
lu

d
e

d
 T

u
m

o
r

In
filtra

te
d

 T
u

m
o

r

Immune Cell Marker Expression

Explore ANY Region of Interest
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About the GeoMx Digital Spatial Profiler (DSP)
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Imaging and Profiling in One Assay

Sample Preparation* DSP Ready

*Can be automated on Leica Bond Systems

Imaging Reagents

(Morphology Markers)

(Up to 4 colors)

Profiling Reagents

(High Plex)

or

or
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Rich Data Sets of Biology, 

Region by Region

Profile Regions of Interest 

on FFPE slide

GeoMx™ DSP Enables Spatial, High-Plex Protein & RNA Profiling  

RNA reagents

Oligo-labeled probe
UV Light

Illuminate 

Region of Interest, 

as Small as a

Single Cell

Protein reagents

Oligo-labeled antibodies

High-Plex Mixtures of 

Proprietary Reagents 

Label FFPE Slide 

with Probe Mix

GeoMx™ Digital 

Spatial Profiler
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Optical Technology Enables Biologically Precise ROI Selection
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Five Unique Profiling Modalities Designed to Interrogate Tissue Samples

PanCK DNA

Segmentation

What is the expression 

profile of distinct 

biological compartments 

(e.g., Tumor-TME)?

Cell-type Specific

What is the expression 

profile of a specific cell 

population in my tissue?

Contour

How does the immune 

environment change on 

either side of an 

infiltrate boundary?

CD3 PanCK DNA

Geometric

1

2

What is the 

heterogeneity of 

expression in different 

regions of my tissue?

Gridded

What novel targets are 

uncovered with deep 

mapping of a specific 

tissue region?
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GeoMx Digital Spatial Profiling enables high-parameter Protein 
and RNA spatial profiling of FFPE and FF
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4-1BB, CD11c, CD14, CD163, 
CD19, CD27, CD3, CD56, CD66b, 
CD68, CD8A, CD20, CD3, CD4, 
CD45, CD45RO, GZMB, HLA-DR, 
Histone H3, ICOS, IDO1, Ki-67, 
LAG3, OX40L, PD1, PD-L1, PTEN, 
STAT3, STAT3-P, VISTA, B7-H3 
(CD276), B7-H4, Bcl-2, Beta-2-
microglobulin, Beta-Catenin, CD44, 
Pan-Cytokeratin, GZMB, Ki67, 
S100B, S6, STING

GeoMx Digital Spatial Profiling enables high-parameter Protein 
and RNA spatial profiling of FFPE and FF

28
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Analyze Any Sample Types with Selection Based on Experimental Design, Not Technology

Core Needle Biopsy FFPE Tissue Block

Fresh Frozen TissueSlide Mounted Tissue

Tissue Microarray
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Large Area & Standard Slide for Ease of Use
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Robust Chemistry Validated by Multiple Labs Drives Rapid Publications 
Trust ALL Data

>2,000+ DSP Technology Access Program 
samples run since November 2016

40+ publications since November 2018

Tissues Profiled

Breast

Lung

Skin

Other

Brain

Colon

Liver

Bone Marrow

Pancreas

Neck

Ovary

Prostate

Bladder

Lymphoma

Kidney

Sarcoma

Heart

> 30 Tissue Types Studied
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Plug-and-play Data Analysis Suite

Sequencer

Data Processing 

GeoMx Control Center

GeoMx Data Analysis

Integrative data processing tools with 

existing NGS workflow

Interactive data analysis suite that connects quantitative 

data to spatial context 

Visualize your counts 

based on your ROI 

selection
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Protein and RNA Panels
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Protein Assays for nCounter®

Flexible & Validated Content Designed to Fit a Range of Applications & Plex Needs

>140 targets for cancer and 
immunology

>75 targets for neuroscience
Core + Module design for flexibility 

with up to 96-plex
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Immune Pathways RNA Panel

• nCounter read-out

• 84 genes

Cancer Transcriptome Atlas

• NGS read-out

• 1,800+ genes

Whole Transcriptome Atlas

• NGS read-out

• 18,000+ genes

GeoMx DSP Products Advance from 84-plex to 18,000-plex
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GeoMx Publications and Case Studies
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GeoMx®DSP high-throughput and extensive data analysis suite, really helps 

to shorten the time between experimentation, discovery and publication
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The Role of B cells in immune checkpoint blockade

“With the help of the platform, researchers 

found multiple immune markers associated 

with response to immune checkpoint blockade, 

and some of these were B cell markers,” 
noted MD Anderson's Jennifer Wargo, who is also 

senior author of the Nature Medicine paper.”
Jennifer Wargo, MD  



71 FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.71 FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.

A deeper dive into the role of B cells and tertiary 

lymphoid structures

Major Finding of Publication

B cells organize into tertiary lymphoid structures (TLS) in melanoma and are a 
biomarker of response to immunotherapy

Spatially-distinct changes in immune cell activation

Jennifer Wargo, MD  
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Spatially-distinct interplay of B and T cells

Key finding of publication

B cells in TLS synergize with killer T cells that could ultimately target tumour
cells.

A deeper dive into the role of B cells and tertiary 

lymphoid structures

Göran Jönsson



102 FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.102 FOR RESEARCH USE ONLY. Not for use in diagnostic procedures.

Isolating the Heterogeneity of SARS-CoV-2 Lung Infection
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Background

• Relationship between SARS-CoV-2 infection and pulmonary 
disease severity is not fully understood.

• Immune responses amongst patients are varied and differences in 
these responses are likely to drive clinical outcomes.

Experimental Question and Design

• Can the GeoMx uncover hidden relationships between SARS-CoV-
2 and patient immune responses in virus positive/negative 
airspaces of the lung?

• FFPE tissue sections from 5 infected patients were profiled with 
the GeoMx Cancer Transcriptome Atlas (CTA) and Protein assays. 

• Viral positive/negative ROIs were selected with serial IHC sections 
with SARS-CoV-2 RNA-ISH staining

Spatial Heterogeneity of Host Response to 

SARS-CoV-2 Pulmonary Infection 

Collaborative Effort

The Broad Institute

Memorial Sloan Kettering Cancer Center

Columbia University Irving Medical Center

Brigham and Woman’s Hospital

James Stone 

MD, PhD 

David Ting

MD 

Vikram Deshpande

MBBS
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Immune cell deconvolution reveals remarkable heterogeneity in 

the localization of innate and adaptive immune cells

SARS-CoV-2 RNA-ISH DNA  PanCK   CD45 CD68

• Viral positive/negative ROIs were determined based on staining with the ACD 
RNA Scope SARS-CoV-2 probe

• ROIs were selected on lung tissue sections stained for DNA (Syto 13), 
Epithelium (PanCK), Immune Cells (CD45), and Macrophages (CD68)

• Immune cell deconvolution algorithm was run utilizing 1800+ plex CTA data

• High intra- and inter- patient heterogeneity was observed in the abundance and 
localization of macrophages, monocytes, dendritic cells, T cells, and NK cells
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Significant interferon response gene expression and notable 

macrophage activity in virus positive ROIs

• Clustering (tSNE) of the ROIs reveals two primary patient clusters, irrespective of the SARS-CoV-2 RNA-ISH 
positive/negative status of the ROI or patient viral load.

• Two outlier genes in particular SSX1 and CCL15 were highly elevated in virus high ROIs.

• CCL15 is a chemokine that is highly expressed in M1, as opposed to M2, macrophages; M1 macrophages are 
associated with SARS-CoV-2 high cases, indicating that CCL15 is important in the immune response to virus.

• Notably higher interferon response in virus high ROIs when compared to virus low ROIs.
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Summary

• “The use of the GeoMx digital spatial profiler has provided unprecedented spatial transcriptomic and 
proteomic analysis of the intra-pulmonary heterogeneity of SARS-CoV-2 infection.” – Desai et al., 2020 
(pre-print)

• Remarkable heterogeneity discovered in immune cell abundance, interferon response, and checkpoint 
markers as a function of virus localization.

•

Spatial protein analyses across patients reveal enrichment of 

multiple immune checkpoint targets in virus-enriched ROIs

• Immune checkpoint proteins CTLA4, PD-L1, and IDO1 are upregulated in virus positive ROIs, 
suggesting an immune microenvironment that is inhibitory to T-cell activation 
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Spatially resolved, cell-subtype determination 

using RNA deconvolution 
endothelial.cells

NK.cells
regulatory T. cellsB cells

Plasma

pDC

macrophages

monocytes

myeloid.dendritic.cells
neutrophils

CD8.T.cells

CD4.T.cells

fibroblasts

Mast
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Cell subtypes vary considerably when spatially resolved

Macrophages

B-Cells

T-Cells

endothelial.cells

NK.cells
regulatory T. cellsB cells

Plasma

pDC

macrophages

monocytes

myeloid.dendritic.cells
neutrophils

CD8.T.cells

CD4.T.cells

fibroblasts

Mast
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Cell subtypes vary considerably when spatially resolved
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Ideally a gold standard spatial platform would have:

Up to 80+ plex protein & 18,000 plex Whole TranscriptomeHigh-plex Capability

Ability to profile both enables comprehensive phenotypic profiling of 

expression, function, and activation state
RNA & Protein Compatibility

Maximizes productivity in the lab with ~10 slides/dayHigh Throughput

ROI selection based on morphology markersTunable Spatial Selection

Provides access to large sample setFF & FFPE Validated Workflows
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