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Gliadin	is	a	wheat	storage	protein
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In	Vitro	Digestion	Systems



Dynamic	In	Vitro	Digestion	System

MIDA	system	

This digestion system is dynamic and composed of different parts  
which can simulate all the phases of digestion.

It simulates 
the digestion 
apparatus of 
a 6 months
baby

Mastication

Gastric	digestion

Intestinal	digestion

Passannanti F et al: In vitro dynamic model simulating the digestive tract of 6-month-old infants. 
PLoS One. 2017 
Gallo M et al: Effect of pH control during rice fermentation in preventing a gliadin P31-43 entrance in epithelial cells. Int J Food Sci Nutr. 2019

https://www.ncbi.nlm.nih.gov/pubmed/29261742
https://www.ncbi.nlm.nih.gov/pubmed/30969137


Gliadin	peptides	entered	epithelial	cells	by	
endocytosis

Caputo	I	et	al	BBA	2010,	Zimmermann	C	PLoS	One	2014,	

	Entrance	of	labelled	peptides		
required:	
1)37C	Temperature	
2)Ca++



LB	CBA	L74	can	prevent	gliadin	peptides	
entrance	into	CaCo2cells

Barone	MV	et	al	J	of	Functional	Food	2014	and	2019



The	two	indigested	peptides	have	
different	biological	effects



P57-68	is	one	of	the	main	peptides	able	to	
activate	the	T	cell	mediated	immune	response

“T-CELL IMMUNOGENIC” PEPTIDE

QLQPFPQPQLPYP56-68



P31-43	is	not	presented	and	activates	
the	innate	immune	response

Agglutination of K538 cells
Apoptosis
Actin rearrangements
Induces morphological changes in 
CD patients intestine
Not immunogenic for T-cells
Activates innate immunity

“TOXIC” PEPTIDE

LGQQQPFPPQQPY31-43

Calvanese L et al : Structural insights on P31-43, a gliadin peptide able to promote an innate but not an adaptive response in celiac disease.  
J Pept Sci. 2019



Gliadin	peptide	P31-43	is	similar	to	HRS	
	(Hepatocyte	growth	factor-regulated	tyrosine	kinase	substrate)

Hrs	is	a	key	protein	for	the	regulation	of	
endocytic	maturation

Barone	MV	et	al	GUT	2007,	PloS	One	2010



M.V.	Barone	et	al		
Plos	One	2010	and	2011,		
Am	J	Clin	Nutr.	2013		
Sci	Rep.	2018	,		
Cell	Biol	Int.	2018	
Communications	Biology	2019

Gliadin	peptides	can	delay	
endocytic	maturation	and	increase	recycling	vesicles	

IL-15	trans-presented	

Proliferation	of	epithelial	cells	
Innate	immunity



Gliadin	peptides	can	activate	the	mTOR	pathway

Authophagy



P31-43	can	activate	the	mTOR	pathway



LB	CBA	L74	can	prevent	P31-43	effects	on	mTOR	
pathway



P31-43	decreases	LC3	levels	and	LB	
CBA	L74	can	prevent	this	effect

Not	treated

Treated	with	LB	CBA	L74



P31-43	induces	marker	of	inflammation	
NFkB	and	LB	CBA	L74	can	prevent	this	effect

Not	treated Treated	with	LB	CBA	L74



LB	CBA	L74	can	prevent	P31-43	activity	on	mTOR	
pathway





Conclusions

Lactobacilli	can	prevent	many	effects	of	gliadin	peptides	in	vitro

Future	plans

- Find	the	element/s	that	are	effective	in	the	lactobacilli	
supernatant	

- test	the	effects	of	the	Lactobacilli	on	a	Celiac	Cellular	Model
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Cellular	models	of	intestine

GCD	CD

Intestinal	biopsies	in	colture

Biochemistry	
Molecular	biology	
Immunohystochemistry	
Immunofluorescence

Limits
No	propagation	
Small	amount	
No	engineering

Techniques

Crypts Villi

Intestine	from	staminal	cells

Intestinal	Organoids	in	3D	colture

Cells:	
Epithelial		
Mucipars	
Enterocromaffine	
Paneth	

Techniques

Biochemistry	
Molecular	biology	
Immunohystochemistry	
Immunofluorescence

They	can	be	propagated	
indefinitely

They	can	be	engineered


