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論 文 題 目 

TRAF6 signaling in dendritic cells plays protective role against infectious colitis by limiting C. 

rodentium infection through the induction of Th1 and Th17 responses                                             

(樹状細胞の TRAF6 シグナルは Th1 および Th17 応答の誘導を介して C. rodentium 感染

を抑制し、感染性大腸炎に対する防御的役割を果たす)                                             

 

要     旨 

Background:  

Tumor necrosis factor receptor-associated factor 6 (TRAF6) plays a pivotal role in the induction of 

inflammatory responses not only in innate immune cells but also in non-immune cells, leading to the 

activation of adaptive immunity. The critical role of the TRAF6 signaling pathway in regulating intestinal 

homeostasis in different cell types has been documented in multiple studies using animal diseases model, 

such as dextran sulfate sodium (DSS)-induced colitis. Citrobacter rodentium (C. rodentium) has been used as 

a mouse infection model for studying human enterohaemorrhagic and enteropathogenic Escherichia coli 

(EHEC and EPEC). However, it remains unclear whether the TRAF6 signaling pathway is essential for 

maintaining mucosal homeostasis during C. rodentium infection. We generated intestinal epithelial cells 

(IECs)-specific TRAF6-deficient mice (TRAF6ΔIEC) and dendritic cell (DC)-specific TRAF6-deficient 

(TRAF6ΔDC) mice to assess the protective role of TRAF6 during the infectious colitis caused by C. 

rodentium infection.  

 



  

 № 2 

Method:  

Wild-type (WT), TRAF6ΔDC, and TRAF6ΔIEC mice were infected orally with 2 × 109 CFU C. rodentium.                                            

1) The survival rate and body weight changes were monitored.                                              

2) Analysis of bacterial load in feces, tissues, and cecal contents was performed.                                              

3) Colon length and the mRNA levels of IL-1β and IL-6 in the colons were measured.                                 

4) Histological changes were evaluated using hematoxylin and eosin staining of colonic tissues.          

5) Frequencies of neutrophils, macrophages, and dendritic cell in colon were analyzed using flow cytometry.                                                          

6) Expression levels of TRAF6 protein in bone marrow derived dendritic cells (BMDCs) were evaluated by 

Western blotting.                                            

7) Expression pattern of cell surface protein on splenic DCs were analyzed using flow cytometry.                                        

8) Th1 and Th17 populations in the colon were quantified by flow cytometry.                                  

9) BMDCs were infected with C. rodentium. The expression levels of inflammatory cytokines were 

measured by quantitative RT-PCR and ELISA.                                   

10) CD4+ T cells of OT-II Tg mice were co-cultured with OVA peptide-pulsed BMDCs stimulated with 

heat-killed C. rodentium under Th0 or Th17 polarizing conditions, and quantified Th1 or Th17 populations 

by flow cytometric analysis. 

 

Result:  

1) WT and TRAF6ΔIEC mice maintained their body weight, while TRAF6ΔDC mice lost their body weight. 

Eventually, all WT and TRAF6ΔIEC mice survived, whereas 40% of TRAF6ΔDC mice died. 

2) The bacterial loads in the feces, liver, spleen, colon, and cecal contents in TRAF6ΔDC mice were higher 

than those in WT and TRAF6ΔIEC mice. 

3) TRAF6ΔDC mice displayed a significant reduction in colon length compared to WT and TRAF6ΔIEC 

mice. The expression levels of IL-1β and IL-6 were upregulated by C. rodentium infection in WT mice, 

which were further enhanced in TRAF6ΔDC mice.                                      
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4) In TRAF6ΔDC but not WT and TRAF6ΔIEC mice, marked crypt damage, immune cell infiltration into 

the lamina propria, and altered epithelial and mucosal structures were observed.                                

5) Before infection, the frequencies of DCs but not neutrophils and macrophages in TRAF6DC mice were 

significantly lower compared to WT mice. The frequencies of neutrophils, macrophages, and DCs were 

significantly enhanced by C. rodentium infection in TRAF6DC mice compared to WT mice.  

6) Western blotting using BMDCs derived from TRAF6ΔDC mice showed TRAF6 deficiency.                                     

7) TRAF6ΔDC mice showed reduction in the frequency of CD4+CD8α−DCs in the spleen.                                          

8) The frequencies of Th1 cells and Th17 cells were significantly reduced in the colon of TRAF6DC mice 

compared with those of WT mice.                                     

9) The upregulations of p40, IL-12, IL-23, and TNF-α in response to C. rodentium infection were 

significantly attenuated in TRAF6-deficient BMDCs compared to WT BMDCs.                                

10) The frequencies of Th1 and Th17 cells were reduced under the cocultured condition with 

TRAF6-deficient BMDCs.                        

 

Conclusion:  

Our study demonstrated that the pathology of infectious colitis was exacerbated with higher pathogen 

burdens during infection in TRAF6ΔDC mice but not in TRAF6ΔIEC mice. Notably, the frequencies of 

IFN-γ producing Th1 cells and IL-17A producing Th17 cells in the colonic lamina propria were significantly 

reduced in TRAF6ΔDC mice compared to control WT mice. Moreover, BMDCs from TRAF6ΔDC mice 

failed to produce both IL-12 and IL-23 in response to C. rodentium stimulation and to induce Th1 and Th17 

cells in vitro. Thus, TRAF6 signaling in DCs, but not in IECs, protects against colitis induced by C. 

rodentium infection by producing IL-12 and IL-23 that induce Th1 and Th17 responses in the gut.                                  

 

 


