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ABSTRACT 
More than 50% of our immune system is located in the gut. The intestinal epithelium, 
which forms an interface between the organism and the environment, harbors 
intraepithelial lymphocytes (IELs) that comprise a mixture of conventional αβ T cells and 
unconventional αβ- and γδ T cells. IELs play important roles in regulation of gut epithelial 
integrity and in recognition of stressed and infected epithelial cells, and thus, are critical 
effector components of mucosal immunity. However, the understanding of the IEL 
function and their interaction with the neighboring epithelial cells is still limited. The aim of 
this thesis was to investigate how the Butyrophilin (Btn) and Butyrophilin-like (Btnl) 
molecules are involved in the epithelial cell – IEL cross-talk and hence, to characterize their 
role in regulating local T cell mediated immune responses in the intestinal mucosa.  

Btn and Btnl proteins have over the past decade emerged as novel regulators of T cell 
functions both in periphery and locally in the tissue, and have been shown to be genetically 
associated with various inflammatory and proliferative disorders. We have reported the 
ability of intestinal epithelial cell (iEC)-specific Btnl proteins to induce IEL activation and 
proliferation in conditions without exogenous stimulation, which may contribute to the 
upkeep of the intestinal IEL pool. We have furthermore identified novel intestinal 
epithelial cell expressed Btnl- heteromeric protein complexes, and demonstrated that one 
of them, the Btnl1-Btnl6 heteromeric complex, specifically enhances the expansion of 
intestinal IELs bearing the Vγ7Vδ4 receptor in vitro. We have additionally explored how 
iEC-specific Btnl proteins are regulated in the neonatal murine small intestine and found 
that Btnl- protein expression is delayed in the ontogeny and that the expression of the Btnl 
genes is regulated on post-transcriptional level. Our data demonstrate that the proteins are 
not detectable in the small intestinal epithelium of mice before 3 weeks of age, and that the 
appearance of Btnl1 and Btnl6 proteins correlates with the expansion of intestinal Vγ7Vδ4 
IELs, further adding strength to our in vitro results. Since γδ IELs are essential for the 
maintenance of the homeostasis in the gut, our findings suggest that Btnl proteins have 
implications in the intestinal immune response. To increase the understanding of the Btn 
and Btnl molecules’ role in intestinal disorders, we have characterized the expression of 
human and mouse Btn and Btnl genes in colonic inflammation and intestinal tumors. Our 
results show an altered expression of the BTN and BTNL genes in these diseases and 
indicate an association between Btn and Btnl genes and ulcerative colitis and colon cancer. 

In summary, this thesis work has demonstrated that iEC-specific Btnl proteins can regulate 
the function of intestinal intraepithelial lymphocytes in the gut, and that Btn and Btnl genes 
are associated with bowel pathology. Nonetheless, further studies are necessary to identify 
the complete immunomodulatory implication of the Btn and Btnl family members in 
healthy and inflamed/infected gut mucosa.  
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