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OUTLINE

- Importance of the epithelial compartment in tissue homeostasis
and disease (Inflammatory bowel disease).



The many roles of the intestinal epithelial cell

I Luminal bacteria
Normal epithelial «_ ¢ 7 @
barrier | ./0\ \'\.\‘/0 —

Mucus layer

Defensins—-.’ 0 - - .

Oral tolerance and physiological inflammation

Upper barrier

Lower barrier



Mucus Lumen

Epithelium

Lamina propria

junction

Pathogenesis of IBD

o &  Lossof epithelial barrier integrity
Tissue destruction
l Mucosal inflammation
¥ v

'. ., INF
IL-6 i Y L8

23 T e
So12

Adapted from Coskun, Intestinal epithelium in inflammatory bowel disease, 2014



OUTLINE

- Available tools to study the epithelium



How can we study the epithelium function?

1) Epithelial cell lines

Transwell™ insert

Semi-permeable Endothelial cell layer
membrane

Limitations: they are immortalized cell lines and do not represent the behavior of
primary cells; they do not reflect a disease phenotype.
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How can we study the epithelium function?

1) Epithelial cell lines

2) Animal models
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1) Epithelial cell lines
2) Animal models

3) Intestinal stem cell organoids



OUTLINE

- What are the organoids?



Single Lgr5 stem cells build crypt-villus structures in
vitro without a mesenchymal niche

Toshiro Sato', Robert G. Vries', Hugo J. Snippert!, Marc van de Wetering', Nick Barker', Daniel E. Stange’,
Johan H. van Es', Arie Abo?, Pekka Kujala®, Peter J. Peters® & Hans Clevers'

Lgr5-GFP mice
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¢ Long-term Expansion of Epithelial Organoids From Human Colon,
Adenoma, Adenocarcinoma, and Barrett’s Epithelium
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crypt isolation |«

Intestinal biopsies
(or surgical piece)

Available online protocols (Journal of Visualized Experiments)

Helmrath Lab

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

Clevers Lab

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



Epithelial Organoid Culture (EpOC) Generation

Intestinal biopsies

(or surgical piece) EpOC/d-EpOC

Miche factors .
R-spondin EGF MNoggin A n al yS IS
WHNT3A FGF10 Activin A
Retinoic acid HGF Gastrin

GSK3R inhibitors  HDAC inhibitors  p38 inhibitors
TGF-§ inhibitors ~ ROCK inhibitors




Differentiation of stem cells into intestinal epithelium in vitro
using EpOCs
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OUTLINE

- How can | use organoids for my research?



Applications of organoids for studying development, homeostasis and diseases

Patient-derived tissue subunits Omics profiling Study host-microbe interaction

\ Gene editing
(e.g. CRISPR)

High-throughput drug screening

Biobank for academic studies OO000000000e0
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@ Potential lead

ESCs/iPSCs

Fatehullah A et al. Nat Cell Biol 2016



OMICS profiling of EpOCs

EpOC
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Applications of organoids for studying development, homeostasis and diseases

Patient-derived tissue subunits Omics profiling Study host-microbe interaction|

ESCs/iPSCs ﬁ

High- throughput drug screening

Biobank for academic studies OO000000000e0
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Gene editing
(e.g. CRISPR)

Fatehullah A et al. Nat Cell Biol 2016



Organoids to model host-microbiome interactions

(Bartfeld
etal. 2015)
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Intestinal Organoids as a Novel Tool to Study
Microbes-Epithelium Interactions
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Response of gastric organoids to H pylori infection
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Applications of organoids for studying development, homeostasis and diseases

Patient-derived tissue subunits Omics profiling Study host-microbe interaction
Gene editing
(e.g. CRISPR)

High-throughput drug screening
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Gene editing In organoids

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.
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b Patient-derived tissue subunits ¢ Omics profiling
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f High-throughput drug screening

ESCs/iPSCs
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e Gene editing
(e.g. CRISPR)
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d Study host-microbe interaction

Limitations of the organoid use:

- High cost
- Technical challenges

- Growth outside the Matrigel environment
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