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腫瘍免疫を制御する)                                             

要     旨 

Background:  

T cells play a critical role against tumors through cytotoxic CD8+ T cells (CTLs) and CD4+ helper 

T (Th) cells. Particularly, Th9 cells exert anti-tumor activity by producing IL-9. Tumor necrosis 

factor receptor (TNFR)-associated factor 6 (TRAF6) is an adaptor protein mediating signals from 

TNFR superfamily and Toll-like receptors (TLRs) which essential in the inflammatory immune 

response. However, TRAF6 function in tumor immunity remains largely unclear. Therefore, we 

investigated TRAF6 roles in T cells-mediated tumor immune response using T cell-specific 

TRAF6 deficient mice (TRAF6ΔT).  

  

Method:  

1) Naïve T cells of wild- type (WT) and TRAF6ΔT mice were cultured under Th9 conditions in 

vitro. Th9 cell populations were quantified by flowcytometry and IL-9 in the culture supernatant 

was measured by ELISA. 
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2) TRAF6ΔT mice were inoculated with syngeneic murine colon cancer (CMT93 cells) and tumor 

growth was compared with WT mice.  

3) We generated OVA-specific TCR transgenic mice on a T cell-specific TRAF6 deficient 

background (OT-II Tg/TRAF6ΔT) to examine Th9 cells’ ability to respond to tumor antigens. 

Splenocytes from OT-II Tg/TRAF6ΔT mice were stimulated with OVA peptide, and IL-9 in the 

culture supernatant were measured by ELISA.  

4) Tumor-infiltrating lymphocytes (TILs) were collected from tumor sites of TRAF6ΔT mice. IL-

9 and on T cells were quantified by flowcytometry. 

5) To confirm whether IL-9 could rescue the anti-tumor activity, we administered recombinant 

IL-9 to TRAF6ΔT and control tumor-bearing mice, and tumor growth was compared between 

the groups. 

6) CD8+ T cells of OT-Ⅰ Tg/TRAF6ΔT mice were stimulated with OVA peptide in vitro and IFN-

γ in culture supernatant was measured by ELISA. Eomes, IFN-γ, perforin, and granzyme B 

expression levels also analyzed using quantitative PCR analysis. TILs were collected from 

tumor sites of transgenic mice and IFN- level were quantified by flowcytometry. 

7) To confirm the killing ability of T cells, a cytotoxic assay was performed by co culturing OVA-

luciferase CMT93 with purified CD8+ T cells of either OT-I Tg/ WT or TRAF6ΔT mice.  

8) The splenocytes of transgenic mice were stimulated with OVA peptide. The expression levels of 

PD-1 as well as CTLA-4 on both CD4 + and CD8 + T cells were measured by flowcytometry. 

 

Result:  

1) Th9 differentiation of TRAF6 deficient T cells was enhanced compared with that of WT T 

cells. The concentration of IL-9 in the culture supernatant of TRAF6-deficient T cells were 

significantly higher than those in WT T cells.  

2) Tumor formation in TRAF6ΔT mice was accelerated compared to WT mice. 

3) Splenocytes from OT-II Tg/TRAF6ΔT mice produced significantly lower amounts of IL-9 in 

response to OVA peptides compared to those of splenocytes from OT-II Tg mice. 
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4) IL-9 levels on T cells were significantly lower in TILs of TRAF6ΔT mice than that of WT mice. 

5) Administration of recombinant IL-9 significantly suppressed the tumor progression in 

TRAF6ΔT mice. 

6) When stimulated with OVA peptide, IFN-γ levels were lowered in OT-I Tg/TRAF6ΔT mice than 

in OT-I Tg control mice. Eomes, IFN-γ, perforin, and granzyme B expression levels were also 

downregulated in TRAF6 deficient OT-I T cells. 

7) In addition, IFN- expression on T cells in TILs of OT-I Tg/TRAF6ΔT mice was reduced than 

in control mice. 

8) The cytotoxic activity of CD8+ T cells in OT-I Tg/TRAF6ΔT mice was significantly attenuated 

compared to that of OT-I Tg/WT mice. 

9) The expression levels of CTLA-4 and PD-1 were elevated in TRAF6-deficient CD4+ and CD8+ 

T cells. 

 

Conclusion:  

TRAF6 signaling pathway in T cells regulates anti-tumor immunity by the activation of tumor 

specific Th9 cells and CTLs in the tumor microenvironment. Taken together, fine-tuning of 

optimal TRAF6 signaling in tumor antigen-specific T cells may enhance the anti-tumor 

immunity.  

 


