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ABSTRACT:  
Background & aims: Unregulated activity of interleukin 22 (IL22) promotes intestinal 
tumorigenesis in mice. IL22 binds the antagonist IL22 subunit alpha 2 (IL22RA2, also called 
IL22BP). We studied if alterations in IL22BP contribute to colorectal carcinogenesis in humans 
and mice.  
Methods: We obtained tumor and non-tumor tissues from patients with colorectal cancer 
(CRC) and measured levels of cytokines by quantitative PCR, flow cytometry, and 
immunohistochemistry. We measured levels of Il22bp mRNA in colon tissues from wild-type, 
Tnf-/-, Lta-/-, and Ltb-/- mice. Mice were given azoxymethane and dextran sodium sulfate, to 
induce colitis and associated cancer, or intra-caecal injections of MC38 tumor cells. Some 
mice were given inhibitors of lymphotoxin beta receptor (LTBR). Intestine tissues were 
analyzed by single-cell sequencing to identify cell sources of lymphotoxin. We performed 
immunohistochemistry analysis of colon tissue microarrays from patients with CRC (1475 
tissue cores, contained tumor and non-tumor tissues) and correlated levels of IL22BP with 
patient survival times.  
Results: Levels of IL22BP were decreased in human colorectal tumors, compared with non-
tumor tissues, and correlated with levels of lymphotoxin. LTBR signaling was required for 
expression of IL22BP in colon tissues of mice. Wild-type mice given LTBR inhibitors had an 
increased tumor burden in both models, but LTBR inhibitors did not increase tumor growth in 
Il22bp-/- mice. Lymphotoxin directly induced expression of IL22BP in cultured human 
monocyte-derived dendritic cells via activation of NF-κB. Reduced levels of IL22BP in 
colorectal tumor tissues associated with shorter survival times of patients with CRC. 
Conclusions: Lymphotoxin signaling regulates expression of IL22BP in colon; levels of 
IL22BP are reduced in human colorectal tumors, associated with shorter survival times. LTBR 
signaling regulates expression of IL22BP in colon tumors in mice and cultured human dendritic 
cells. Patients with colorectal tumors that express low levels of IL22BP might benefit from 
treatment with an IL22 antagonist.  

STATEMENT: 
In this interdisciplinary work we identified a novel mechanism by which our immune system 
influences tumor progression. Our data show that IL22BP mediates the anti-tumor effects of 
lymphotoxin. Moreover, we found that IL22BP expression in the tumor can serve as a 
biomarker to identify patients with a worse clinical outcome. Of note, IL22 also has beneficial 
effects, and thus it is crucial to identify patients, who might benefit most from an IL22 blockade. 
Indeed, our data indicate that these patients could be selected based on the IL22BP 
expression level.  
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