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1. Background and aim 
 Interleukin-22 (IL-22) is an IL-10 family cytokine produced by immune cells such as 
innate lymphoid cells and Th17 cells. IL-22 receptor was expressed on 
non-hematopoietic cells such as epithelial cells.  IL-22 plays an important role in 
maintaining epithelial homeostasis via anti-microbial defense and tissue remodeling. 
 Recent studies show that dysregulated IL-22 signaling promotes colon cancer 
development and that IL-22 is associated with tumor progression and metastasis1. 
However, it is not well known what the role of IL-22 is in tumorigenesis. To elucidate 
the oncogenic effect of IL-22 upon intestinal epithelial cells, we used intestinal 
organoids in a three dimensional (3D) culture model. Furthermore, we examined 
whether the alteration of epithelial cells by IL-22 in vitro extrapolated in vivo using a 
dextran sulfate sodium salt (DSS) induced colitis model. 
 
2. Materials and methods 
 Intestinal organoids were cultured with R-spondin 1, epidermal growth factor (EGF), 
Noggin, Y27632 and Jagged 1 in Matorigel. Intestinal organoids were treated with or 
without IL-22 and analyzed histologically. For induction of acute colitis, C57BL/6J 
mice at 8-10 weeks of age were treated with 2% DSS in drinking water for 5 days.  
Mice were sacrificed and the colon removed, and histological analysis and IL-22 and 
IL-22BP mRNA expression by Real time PCR was performed. 
 
3. Results and discussion 
 We found that exposure to IL-22 caused enlargement of organoids and disrupted 
intestinal cell polarity. In DSS-colitis mice, the IL-22, mRNA level increased at day 3 
and peaked between day 5 to day 7. Although IL-22BP mRNA is usually expressed in 
the colon, IL-22BP mRNA was decreased between day 3 and day 13 and then recovered 
at day 17. 
At day 17, colitis was observed in DSS treated mice. In the colon, some crypts were 
lost and many inflammatory cells were observed. Regenerating epithelial cells 
resemble IL-22 treated organoids that disrupt intestinal cell polarity. 
 
4. Reference 
 1. Samuel Huber, et. al., Nature. 491, 259-262 (2012)  


