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Intestinal organoids are derived from self-renewal and self-organization
intestinal stem cells (ISCs), which can replicate the genetic
characteristics, functions, and structures of the original tissues.



Potential Application of Intestinal Organoids in Intestinal Diseases

1. Application of intestinal organoids in regenerative medicine

Xenotransplanted human colon & ileum organoids into native colonic epithelium (mouse, rat)

NOG: NOD/Shi-scid IL2rgamma(null) (NOG) mice SBS: short bowel syndrome
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Sugimoto, S., Kobayashi, E., Fujii, M., et al. (2021). An organoid-based organ-
repurposing approach to treat short bowel syndrome. Nature, 592, 99-104.



Potential Application of Intestinal Organoids in Intestinal Diseases

2. Application of intestinal organoids in genetic engineering

CRISPR/Cas9-Mediated Genome Editing in Adult Stem Cells
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Potential Application of Intestinal Organoids in Intestinal Diseases

3. Application of intestinal organoids in host-microbial interactions

Microinjection of organoids to mimic enteric infection . .
J J Mmp7-/- organoids WT organoids
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* WT mice produced mature a-defensins (Mmp7-/— mice did not)
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MMP7: protease (mouse pro-a-defensins—mature form)

a-defensin: antimicrobial peptide — S. enterica Typhimurium MEF K|t Wilson, S. S., Tocchi, A., Holly, M. K., et al. (2015). A small intestinal organoid model of non-
invasive enteric pathogen-epithelial cell interactions. Mucosal Immunology, 8, 352—361.



Research

JCI The Journal of Clinical Investigation

Corticosteroids impair epithelial regeneration in immune-
mediated intestinal damage

Viktor Arnhold, ..., Caroline A. Lindemans, Alan M. Hanash

J Clin Invest. 2024. https://doi.org/10.1172/JC1155880.

Direct effects of corticosteroids on intestinal
epithelium in graft vs. host disease

Glucocorticoid
receptor CR

Corticosteroid (CS) failure

Intestinal epithelium is directly

targeted by CS, leading to:

«Impaired epithelial proliferation

+Potentiation of IFNy-induced
ISC apoptosis

*More severe crypt loss and
reduced frequency of ISCs
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Corticosteroid (CS)

« Anti-inflammatory medicines used to treat
a range of conditions

« Target: Glucocorticoid receptor

« prednisolone, methylprednisolone, dex,
budesonide ...




Glucocorticoid receptor (GR)
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Glucocorticoid receptor is widely expressed, including within the intestines
* GR protein is encoded by NR3C1 gene which is located on chromosome 5



Allogeneic hematopoietic/bone marrow
transplantation (allo-BMT)
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Acute GVHD, which occurs in 30-70% of patients undergoing allo-BMT,
Is an immune-mediated complication arising from donor T-cell-mediated responses against recipient tissues



Graft-versus-Host Disease (GvHD)
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Corticosteroids reduce epithelial proliferation in vivo
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Corticosteroids reduce epithelial proliferation in vivo
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Corticosteroid exposure reduces
mouse and human organoid cell proliferation
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Corticosteroid exposure reduces
mouse and human organoid cell proliferation
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Corticosteroid exposure reduces
mouse and human organoid cell proliferation

Human SI organoids | = - - J 120- 60- -
« primary duodenal tissue ' ' 2 100+ . & S e ®
L —
. cultured +/- MP for 5 days S 803 N 40-
« n=6 wells per group o 60- 2
Qo ~
€ 40- S'E 20
o) =2
5 20+ O
0- 0-
0 5 10 0 5 10
scRNA-seq Methylprednisolone (uM)  Methylprednisolone (uM)
}I(—Iuman » frequency 3} 80| proliferation|
) . En:lerocyte precursors
; © Stemcels Murine data (previous)
&1 g: : Ii%gg{scells
g . e B Nr3cl: gene encoding glucocorticoid receptor (GR) 2%,
-, - . $3f??hearly EEC
i * Mcells 04
) = endocrine e, AR =
Stem, TA, enterocyteOf| Af c ey
) % NRacy g s .
NR3C1 '
2 ﬁ o -0.2
<o TMP+1
:E-, . 0.1 gt : 0k
"\: " p 0.100
a g 2 fg;;? 0075 UMAP-1 UMAP-1
x.‘!.. 0.050

Fig. 2I-K, 1B - *



Corticosteroid reduce the proliferation
of murine and human organoid cells

Quantifications of intracellular Ki67-DAPI cell cycle analysis Flow cytometry & Quantifications of CTV
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Epithelial effects of corticosteroid treatment
after irradiation are timing dependent.
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Epithelial effects of corticosteroid treatment
after irradiation are timing dependent.
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Corticosteroids impair the epithelial response
to iImmune-mediated Gl damage
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Corticosteroids augment immune-mediated Gl damage
iInduced by T cells and their effector cytokines ex vivo
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IL-22 treatment overcomes corticosteroid-induced
Inhibition of epithelial proliferation

STAT3: epithelial tion & Sl organoid (B6)
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IL-22 treatment overcomes corticosteroid-induced
Inhibition of epithelial proliferation

F-652 administration (in vivo) (WT B6 mice)
* (+/-) MP & F-652

Combined CS & F-652 treatment in GVHD
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Summary

Direct effects of corticosteroids on intestinal
epithelium in graft vs. host disease * Intestinal epithelium is directly targeted by CS

> » Impaired epithelial proliferation
» Potentiation of IFNy-induced ISC apoptosis

* More severe crypt loss and reduced frequency of
ISCs

Glucocorticoid
receptor GR

Transit-amplifying
progenitor

compartment « Treatment of intestinal epithelium with IL-22
countered CS-mediated epithelial suppression
e e « Activation of STAT3

« Promotion of epithelial proliferation
« Enhanced ISC recovery

Apoptotic ISC

Allogeneic
T cells




