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Dysregulation of DNA mismatch repair pathway can lead to microsatellite instability 

in many GI tumors, and microsatellite instability is an important diagnostic and 

prognostic marker. Microsatellite instable (MSI) tumors comprise about 15% of 

colorectal malignancies and can be found in other gastrointestinal (GI) tumor types. 

We present results of analysis of genomic and immune infiltration differences 

between MSI and microsatellite stable (MSS) GI tumors spanning multiple cancer 

types.

Genomic and immune infiltration differences between MSI and MSS GI tumors.
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MSI tumors demonstrably exhibit higher immune signaling, with many immune 

and checkpoint markers expressed at higher levels in MSI tumors. Some 

cellular integrity pathways also appear to be up in MSI cohort. A number of 

potentially important somatic variants are associated with MSI samples.

CONCLUSIONS:

KEY FINDINGS
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Figure 4. MSI vs. MSS differential median gene expression levels in 
log2(TPM+1) space. Top differential genes for each group are labeled. 

A total of 521 GI patients with deep whole exome sequencing (WES) of tumor and 

blood samples, and whole transcriptomic sequencing (RNA-Seq) ( 200M reads per 

tumor) were available for this analysis from a commercial database. Variant calling 

was performed through joint probabilistic analysis of tumor and normal DNA reads, 

with germline status of variants being determined by heterozygous or homozygous 

alternate allele fraction in the germline sample. MSI was determined via a CLIA LDT 

based on NGS data at microsatellite sites.

! Higher immune signaling in MSI high tumors

! Metabolic signaling is up in MSS group

! Upregulation of structural cellular integrity pathways in MSI high samples

! Some MSI samples show high CD8 T-cells enrichment

! TIM3 and LAG3are expressed at higher levels in MSI high samples

! In subset of tumors additional checkpoints are significantly differentially 

overexpressed in MSI malignancies

FOR FURTHER INFORMATION AND QUESTIONS:

Yulia.Newton@nantomics.com (Yulia Newton)

Abbreviations: Microsatellite instable (MSI), Microsatellite stable (MSS)
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Table 1. Distribution of MSI groups 
across GI cancer types in our clinical 
cohort.
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Figure 1. Distribution of GI cancer types in our clinical samples cohort. 
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Figure 3. t-SNE projection of our clinical and TCGA samples 
in transcriptional space. Each point in this plot is an 
individual sample. TCGA samples are colored in light gray. 
Our clinical samples in this study are colored by red (MSI 
high) or blue (MSI low). Our clinical samples not utilized by 
the study are colored in dark gray. 
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Figure 5. Differential pathways inferred by Gene Set Enrichment 
Analysis (GSEA) using differential expression between MSI and 
MSS samples (Figure 4). Red and blue bars correspond to 
pathways upregulated in MSI and MSS samples respectively. 
Color intensity corresponds to the magnitude of the enrichment 
score. Immune pathways are marked with *. 
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Figure 6. Enrichment of various immune cell types in the two MSI 
groups. The brighter the red color is the larger the enrichment is.  
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Figure 6. Expression levels of various immune markers in the two MSI groups.  PDL2, PDL1, LAG3, and TIM3 are 
statistically significantly differentially expressed. TIM3 presents an interesting potential therapeutic target. 
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