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Abstract 
Understanding the interplay between tumor cells and the immune system holds the key to 
the development of more effective treatments for cancer patients. Therefore, we have 
emphasized our efforts on deciphering the intricacies of these interactions to pave for more 
effective therapeutic strategies. We observed that different microenvironments in tumor and 
adjacent colon tissues influence immune cell behavior differently. Notably, cells known as 
antigen-presenting cells within the tumor show different activation and functional status 
compared to those in the colon. Despite this, they react similarly when exposed to signals 
from activated T cells, immune cells responsible for attacking cancer cells. 
The challenge remains in predicting how patients with rectal cancer will respond to 
treatments. Several studies have highlighted the potential of using tumor-infiltrating 
lymphocytes (TILs) as markers to predict treatment outcomes. An emerging predictive tool, 
the biopsy-adapted Immunoscore (ISB), assesses TILs to forecast tumor regression. To 
enhance its accuracy, we used a method incorporating multiplex immunofluorescence. By 
focusing on certain T cell subsets and the expression of Myxovirus resistance protein A 
(MxA), a component indicative of anti-tumoral inflammation, this refined method provided 
a better predictive framework. Specifically, the presence of MxA+ cells in the tumor stroma, 
combined with the density of CD8+ T cells, offered improved predictions regarding patient 
with a complete response to neoadjuvant treatment i.e., no detectable rectal cancer after the 
chemoradiotherapy. 
However, while TIL density and the presence of MxA-expressing cells provided insights 
regarding complete responders, our approach did not distinguish non-responders from 
treatment responders. A more nuanced approach revealed that non-responders had a higher 
proportion of a particular T-cell subset, CD8+CD103+39- present in the tumor but not in in 
paired rectal tissue prior to treatment. In addition, the non-responders exhibited a lower 
expression of PD-1 on TILs compared to responders, indicating an inadequate tumor 
microenvironment for immune cell activation. However, when T cells were stimulated in 
vitro, their responses were overall similar, regardless of how the tumor responded to the 
neoadjuvant treatment in the patient. 
In conclusion, while tools like the ISB offer predictive insights, refining these with 
multiparametric immune activity screens of the pre-operative biopsy can provide a more 
accurate picture of the patient’s ensuing responses to neoadjuvant treatment. This has 
significant implications for patient stratification and could possibly lead to the development 
of more personalized treatment regimens of rectal cancers.  
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