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The autoimmune process of Celiac 

Disease 

• Triggered by 

consumption of 

gliadin 

• Subsequent 

zonulin release 

• Tight junctions 

of the small 

intestine 

become ‘leaky’ 

 



Background 

Finding: Gliadin effects on intestinal tight junctions 

and zonulin release are observed only when gliadin  

is added to the mucosal side of the membrane  

 

Hypothesis: Gliadin may exert its effects on  

zonulin release and intestinal tight junctions by  

interacting with an intestinal luminal receptor 



A gluten affinity column was designed 

to identify a potential brush border 

membrane receptor 

• Soluble membrane 

preparations were 

obtained from rabbit 

small intestine 

 

• Three proteins at 93, 

100, and 107 kDa were 

eluted from the column 

 

 

 

 



MALDI mass spec fingerprint 

analysis 



HEK293 cells were transfected with 

CXCR3  

visualize colocalization of gliadin and CXCR3 

by immunofluorescence microscopy 

 



CXCR3-Transfected HEK293 cells 

Gliadin FITC 

Nucleus DAPI 

CXCR3 TRITC 

Stimulation with PT-gliadin [1 mg/ml] 

Overlap 



  To confirm the role of CXCR3 in gliadin 

induced zonulin release, intestinal 

permeability studies were performed using 

Wild type and CXCR3 knockout mice 

 

CXCR3 Knockout Mice 

 



Homologous recombination into mCXCR3 Gene 



 

 

 

 

•Zonulin release was quantified by ELISA 

Micro-Snapwell System 

Intestinal barrier function was assessed by  

transepithelial electrical resistance (TEER) 



Effect of PT-Gliadin on TEER 

Wild Type Mice Knock Out Mice 
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Effect of Gliadin on  

Zonulin Release 
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Conclusions 

The results from the affinity column, HEK293 transfection, 

and CXCR3 knockout animal studies suggest that CXCR3 

is the intestinal receptor for Gliadin. 
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