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The many roles of the intestinal epithelial cell 



Pathogenesis of IBD 

Adapted from Coskun, Intestinal epithelium in inflammatory bowel disease, 2014 
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How can we study the epithelium function? 

1) Epithelial cell lines 

Limitations: they are immortalized cell lines and do not represent the behavior of 
primary cells; they do not reflect a disease phenotype. 



The Colonic Crypt 

crypt 

Stem Cells 

Differentiated Cells 

TA Cells 
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Lgr5-GFP mice 
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Establishment of Organoid Cultures from 

Human Intestinal Epithelium  

2014 

2015 



Epithelial Organoid Culture (EpOC) Generation  

 crypt isolation 

Intestinal biopsies 

(or surgical piece) 

http://www.jove.com.sire.ub.edu/video/53359/organoids-as-model-for-
infectious-diseases-culture-human-murine 

http://www.jove.com.sire.ub.edu/video/52483/establishment-human-epithelial-
enteroids-colonoids-from-whole-tissue 

Clevers Lab 

Helmrath Lab 

Available online protocols (Journal of Visualized Experiments) 



EpOC/d-EpOC 

Analysis 

Epithelial Organoid Culture (EpOC) Generation  

 crypt isolation IEC 
expansion 

culture 

Intestinal biopsies 

(or surgical piece) 



1.Sigma sample  

collection  
2. EpOC  3. d-EpOC  Analysis 

n=11 

n=8 

Differentiation of stem cells into intestinal epithelium in vitro 

using EpOCs 

Dotti et al, Gut 2016 
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Applications of organoids for studying development, homeostasis and diseases 

Fatehullah A et al. Nat Cell Biol 2016 



OMICS profiling of EpOCs 

Dotti et al, Gut 2016 



Applications of organoids for studying development, homeostasis and diseases 

Fatehullah A et al. Nat Cell Biol 2016 



Methods Mol Biol 2016 

Bartfeld S. Dev Biol 2016 

Organoids to model host-microbiome interactions 



Response of gastric organoids to H pylori infection 

Bartfeld S Gastroenterology 2015 

Wroblewski LE et al. Gut 2015 

Schlaermann P et al. Gut 2016 

3D to 2D planar culture 



Applications of organoids for studying development, homeostasis and diseases 

Fatehullah A et al. Nat Cell Biol 2016 



Gene editing in organoids  

Schwank G et al 2013 

Cystic fibrosis patients with mutation in the CFTR gene (F508 mutations) a cAMP- and 

cGMP-regulated epithelial chloride channel. 

Forskolin activates CFTR 

by raining the amount of i.c. 

cAMP, leading to fluid 

secretion into the lumen and 

sweling of organoids. 

Forskolin-induced swelling assay 



Limitations of the organoid use: 

 

- High cost  

- Technical challenges 

- Growth outside the Matrigel environment 
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