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Early interception of CRC 
by population screening

From report RIVM (Dutch National Institute 

for Public Health and the Environment) on 

colorectal cancer screening program 

(2014-2017).

Detected during 

population-

screening

Detected after 

symptoms 

Stage • Increase of diagnosis of early stage CRC as a 

consequence of population screening

• This development necessitates a better 

understanding of the biological and clinical 

behavior of early-stage CRC



Endoscopic submucosal dissection (ESD)

ESD- T1 colorectal cancer

• ESDs as a model to better understand colorectal 

tumorigenesis

• Opportunity to define biomarkers that are 

specifically relevant in these early stage tumors
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Digital Spatial Profiling- GeoMx

• Spatial transcriptomics to capture the expression of many genes simultaneously in specific 

locations within tissues 

• pT1 CRC samples are particularly useful for these spatial approaches as they contain 

different histologies within the same lesion



GeoMx- Workflow
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Areas of illumination

• 8 Endoscopic Submucosal Dissections (ESD)

• 9 regions of interest (ROIs) per ESD

• 2 Segments per ROI

• PanCK+ (epithelium)

• Vimentin+ (stroma)

Selection regions of interest1

Segmentation2



GeoMx DSP technology

Spatial gene expression profiling3
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Data analysis and processing

4 Data processing and analysis

 a e dataset

DSP Analysis Suite for initial QC.. Data exploration…

Nor alization… .. & export for downstream analysis in R



Dimension reduction by tSNE

J. Roelands et al, Gut, 2022. 



Dimension reduction by tSNE

J. Roelands et al, Gut, 2022. 



Dimension reduction by tSNE

Annotation by sample IDClear segregation of AOIs by 

segment 

J. Roelands et al, Gut, 2022. 



Dimension reduction by tSNE

Annotation by sample IDClear segregation of AOIs by 

segment 

Within segment, separation 

of AOIs by Region

J. Roelands et al, Gut, 2022. 



Differential gene expression by histology
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J. Roelands et al, Gut, 2022. 



Differentially expressed genes 
during step-wise progression of CRC

 i entin an  

DEGs in epithelium



MUC-4 expression during step-wise
progression to cancer
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Differentially expressed genes 
during step-wise progression of CRC
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DEGs in epithelium DEGs in stroma



THY1 expression during step-wise
progression to cancer
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Immune Cell Deconvolution
to estimate immune cell abundance
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J. Roelands et al, Gut, 2022. 



Alterations in immune-related pathway

 pear an’s correlation coefficient

IncreasingDecreasing
PanCK

Vimentin

B Cell Receptor Signaling Pathway

T Cell Receptor and Co-stimulatory Signaling

Overview of interferons-mediated signaling pathway

Regulatory circuits of the STAT3 signaling pathway

Interferon type I signaling pathways

IL-2 signaling pathway

Macrophage markers

Inflammatory response pathway

Cells and molecules in local acute inflammatory response

Toll-like Receptor Signaling Pathway

IL-18 signaling pathway

Nucleic acid metabolism and innate immune sensing

Fibrin Complement Receptor 3 Signaling Pathway

Signal transduction through IL1R

IL-9 signaling pathway

IL-6 signaling pathway

IL-10 Anti-Inflammatory Signaling Pathway

Type II interferon signaling (IFNG)

IL-11 signaling pathway

-1 10 0.5-0.5

Significant
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Decreasing from normal to tumor
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Imaging Mass Cytometry
for deep characterization of the TME

H&E GeoMx-DSP IMC

Consecutive sections of tissue for comprehensive investigation of the tumor immune microenvironment 
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Specific macrophages subsets 
increase during CRC tumorigenesis

CD204+ and HLA-DR- macrophages 

increase from normal tissue to cancer

J. Roelands et al, Gut, 2022. 
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ROI- Cancer
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Macrophages in stroma of normal colon tissue

J. Roelands et al, Gut, 2022. 



ROI- CancerMacrophages in tumor stroma
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J. Roelands et al, Gut, 2022. 



SIRP⍺-CD47 axis during tumorigenesis
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J. Roelands et al, Gut, 2022. 



SIRP⍺-CD47 during step-wise progression of CRC
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• Stromal SIRP⍺ expression increases from normal to carcinoma tissue

• Epithelial CD47 expression increases from normal to carcinoma tissue



Data available for further exploration!

Roelands et al, 

Gut, 2022
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