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Introduction: Tumor therapy continues to involve invasive procedures, nonselective cytotoxic drugs, yet several patients do 
not respond to existing therapies. The immune system has a key role in controlling tumor initiation and growth. Cancer 
immunotherapies aim at harnessing the immune system to eradicate cancer cells and control tumor growth. Dendritic 
cells (DCs) are a group of immune cells critical for innate and adaptive immune responses that include classical DCs and 
plasmacytoid DCs (pDCs). cDCs are comprised of two functionally distinct lineages, called cDC1and cDC2. cDC1s are critical 
for CD8+ T cells priming during antiviral and antitumor immune responses. It is known that environmental signals are able 
to condition the functions of immune cells, including cDCs. Recent reports have shown that the Aryl Hydrocarbon Receptor 
(AhR) can be considered a crucial environmental “sensor” of specific metabolites, both endogenous and exogenous in 
nature via association with cell-intrinsic transcription factors. Emerging data have shed light on an unexpected role of AhR in 
transducing the tumor immune escape function. In particular, AhR activation by the tryptophan metabolite kynurenine leads 
to the generation of immune-tolerant DCs and to regulatory T cells, which collectively foster an immunosuppressive tumor 
microenvironment (TME). Thus, in this study by using highly innovative tools, we assessed the impact of AhR deletion in cDC1in 
immune responses to tumors. 

Material and methods: cDC1were differentiated from C57BL/6J bone marrow cells after FLT3L treatment for 9days. The 
IRF8binding on Ido1promoter in cDC1, cDC2and pDC was determined by ChIP-seq analysis and AICEs motifs were deleted by 
specific single guide RNAs in CAS9expressing cDC1. Cytokines production in cDC1and in cDC1-CD8+ T cell co-colture was 
analyzed by intracellular staining. Ahrfl/fl mice were crossed to engineered XCR1-Cre expressing mice to selectively delete AhR 
in cDC1. These mice and control Ahrfl/fl were inoculated subcutaneously with fibrosarcoma cell line and the tumor growth was 
monitored daily for 30 days. 

Results:  Whole genome analysis revealed that AhR is expressed to greater extend in mature CD24+CCR7+ cDC1, relative to 
cDC2and pDCs. In particular, we demonstrated that in mature cDC1, AhR in combination with cDC1specific factor IRF8drives 
the expression of immunosuppressive enzyme Indoleamine 2,3-dioxygenase (IDO1). Indeed, Ido1promoter analysis revealed 
two AICEs motifs that were confirmed by ChIP-seq studies to bind to IRF8in cDC1. Notably, selective genome editing of 
AICE1and AICE2motifs by CRISPR CAS9technology suppressed IDO1expression in cDC1confirming that these two elements 
were required for IDO1expression in mature cDC1. Accordingly, AhR deletion in cDC1abrogated IDO1expression in these cells. 
Then, mature cDC1lacking AhR or IDO1were tested for their ability to prime and effectively activate CD8+ T cells. Surprisingly 
we found that deficiency of either Ahr-/- or Ido1-/- in CCR7+ cDC1strongly potentiated IL-12and TNF-a production by cDC1. 
Moreover, in a cDC1-T CD8+ co-colture system we demonstrated that Ahr deletion in cDC1greatly increased IFNg, Granzyme 
B and Perforin production. Notably, in vivo mouse model, AhR selective deletion in XCRI expressing cDC1, accelerated 
spontaneous immune rejection of an otherwise progressive fibrosarcoma cell line. Analysis of TME revealed an increased 
number of cDC1and IFNg-producing CD8+ cells, suggesting that AhR activation in cDC1inhibits efficient CD8T cells priming 
against tumor antigen in vivo.

Discussion and conclusion: Our data demonstrate that AhR is a metabolic gatekeeper able to governs immunoregulatory 
functions of cross-presenting cDC1. Therefore, AhR gene editing in XCRI+ cDC1may potentiate tumor immune responses. 
Overall, these data reveal AhR as new immune inhibitory target in cDC1to be tackled to overcome immune tolerance and 
resistance to immunotherapy.


