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Peterson et al, Nature Review 2010 

The intestinal epithelial cell (IEC) barrier 



AHR a member of the bHLH/PAS family of transcription 

factors: sensors of environmental change (Circadian rhythm, 

hypoxia, xenobiotic response) 

Highly expressed in ñbarrier organsò 

Skin 

Lung 

intestine 

Environmental triggers contribute 

to inflammatory/autoimmune diseases 

The aryl hydrocarbon receptor (AHR)  



ñClassical ligandsò 

Dietary indoles with AHR activating properties 

Indole-3-carbinol  
(I3C) 

Tryptophan Metabolism 

6-Formylindolo(3,2-b)carbazole 
 (FICZ) 

ñphysiological ligandsò 

Ligands for the aryl hydrocarbon receptor 

2,3,7,8-Tetrachlorodibenzodioxin  

(TCDD) 

Moura-Alves et al. Nature (2014) 

Bacterial virulence factors 
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The aryl hydrocarbon receptor pathway 



VillinCreR26Cyp1a1 

 

Absence of ILC3 
Lack of IL-22 

Rescued with IL-22 

or IL-22 inducing dietary ligands 

VillinCreAhrfl/fl 

 
Presence of ILC3 

And IL-22 

What is the role of AHR in IECs? 

Schiering et al. Nature 542, 242-245 (2017) 

IL-22 normal, but sensitivity  

to infection not ameliorated 

Other AHR functions in IEC ? 

Metidji et al. Immunity 49, 353-362 (2018) 



Colon organoid culture 

Culture in matrigel and growth factors: Noggin, R-spondin, WNT, EGF 



Over proliferation of Ahr-/- and R26Cyp1a1 SC 

WT Ahr-/- R26Cyp1a1 

Metidji et al. Immunity 49, 353-362 (2018) 



Impairment in enterocytes and goblet cells 

differentiation 

Enterocytes: nutrient absorption  Goblet cells: secretion of mucus 

Metidji et al. Immunity 49, 353-362 (2018) 



Mice with dysregulated AHR have an impaired barrier, chronic 

low grade inflammation, crypt hyperplasiaé. 

 

Are they more susceptible to cancerogenesis? 



ÅModel for colitis- associated tumor development  

 

ÅAOM: chemical agent that can initiate cancer by alkylation 
of DNA (facilitating base mispairings). 

 

ÅDSS dissolved in drinking water is very toxic to the 
epithelial lining of the murine colon, provoking severe colitis 
and ulcerative colitis-like neoplasia lesions mainly found in 
the distal colon 

 

 
DSS 

AOM 

10mg/kg 

w1 w4 

DSS 

w7 w8 

Tumor evaluation 

Chronic inflammation-driven tumor progression: 

AOM + DSS 



Inflammation-Induced Tumorigenesis in Mice with 

Ahr-Deficient Epithelium 

Metidji et al. Immunity 49, 353-362 (2018) 



Inflammation-Induced Tumorigenesis in Mice with 

Ahr-Deficient Epithelium 

Metidji et al. Immunity 49, 353-362 (2018) 



ZNRF3 and RNF43 

ÅE3 ubiquitin-protein ligase that 

acts as a negative regulator of 

the Wnt signaling pathway 

 

ÅMediate the ubiquitination and 

subsequent degradation of Wnt 

receptor complex  

 

ÅAct as a tumor suppressor in the 

intestinal stem cell zone by 

inhibiting the Wnt signaling 

pathway 

Hao et al. Nature (2012) 
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Znrf3 and Rnf43 are down-regulated in the Ahr-/- and 

R26Cyp1a1  

Metidji et al. Immunity 49, 353-362 (2018) 



Can we rescue VillinCreR26Cyp1a1 mice 

by attempts to ósaturateô the enzyme ?  

Indole-3-carbinol  
(I3C) 

indolo[3,2-b]carbazole (ICZ)  

3,3'-diindolylmethane (DIM) 

Stomach acid 

Mice were put on diet supplemented with 

200ppm I3C for 2 weeks prior AOM/DSS treatment and  

kept on the diet during the course of the treatment 

 



Dietary AHR ligands prevent colorectal 

tumorigenesis 

Metidji et al. Immunity 49, 353-362 (2018) 


