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Hand-drawn crypts

“S”: small cells

(Paneth 1887)

First electron-
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Cells

Clevers. Cell 2013
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Sato et al., Nature 2009

ORGANOIDS: AN INTESTINAL EPITHELIUM MODEL

GROWN IN THE ABSENCE OF MESENCHYMAL NICHE
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GROWN IN THE ABSENCE OF NICHE



Sato et al., Nature 2009

SINGLE LGR5+ STEM CELLS GENERATE MULTI-

LINEAGE ORGANOIDS
SINGLE LGR5+ STEM CELLS GENERATE MULTI-LINEAGE ORGANOIDS



FUNCTIONAL ENGRAFTMENT OF ORGANOID

EPITHELIUM

Yui et al., Nature Medicine 2012

FUNCTIONAL ENGRAFTMENT OF ORGANOID EPITHELIUM



MULTIPLE APPLICATIONS OF ORGANOID

TECHNOLOGY

Dutta et al., Trends in Molecular Medicine 2017

MULTIPLE APPLICATION OF ORGANOID TECHNOLOGY





Intestinal epithelium: the most dynamic adult epithelial tissue

based on  Degirmenci et al., Prog. Mol. Biol. Transl. Sci. (2018)

Intestinal Epithelial Stem Cell (IES)

Paneth cell

Small intestine (duodenum)



Large intestine (colon)

Intestinal Epithelial Stem Cell (IES)

based on  Degirmenci et al., Prog. Mol. Biol. Transl. Sci. (2018)



o What are the essential Wnt secreting cells in the small 

intestine and colon?

o What is the Wnt niche in the intestine or is it exist?

Niche refers to a microenvironment, within the specific 
anatomic location where stem cells are found, which interacts 
with stem cells to regulate cell fate.



Blocking Wnt-secretion using cell-specific & inducible  

Cre/loxP system 



Wnt-ligands are essential for the intestinal epithelium renewal,

but epithelial Wnts are dispensable

Valenta and Degirmenci et al., Cell Reports (2016)
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Gli1+ cells express high levels of key mesenchymal ligand Wnt2b

single-molecule(sm) RNA FISH

Valenta and Degirmenci et al., Cell Reports (2016)



Gli1+ Cells



Gli1+ cells are long persisting cells in vivo 



Blocking Wnt-secretion from Gli1+ abrogates the renewal 

of colon epithelium

Gli1-CreERT2, Wlsflox/flox

5x Tamoxifen i.p.
first injection = day  0

Degirmenci and Valenta et al., Nature (2018)



Only simultaneous blocking of Wnt-secretion from both the epithelium 

and Gli1+ cells results in loss of crypts in the small intestine



Gli1+ cells constitute a heterogeneous population 

single cell RNAsequencing (scRNAseq); unbiased t-SNE clustering analysis





Cancer
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Colon Tumor
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Degirmenci and Valenta et al., iScience (2022)



Colitis



Colonic Activity under DSS 
Induced Colitis

Scale bar 150 um

• DSS acts specifically on the epithelial layer of colon
leading to the destruction of crypts. 

• Proliferative cells were observed to be decreased in 
damaged layer of colon with colitis while Ki67 
expression was observed to be increased in newly
generated crypts.

• DSS induction caused an elevated level of PDGFRA 
expression along with vertical elongation of signal in 
myenteric plexus layer towards submucosal plexus.

• ENS cells and PDGFRA+ cells were observed to be 
extended horizontally in myenteric layer in parallel 
with upwards localization profiles from ganglia to 
submucosa.

Unpublished



ASSEMBLOID 
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“we developed innovative approach to successfully generate gut assembloids that recapitulate 
key aspects of intestinal physiology and mimic the complex cellular interactions and 
architecture of the native colon”
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Liver Fibrosis



Unpublished



Unpublished
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