SnapShot: The Intestinal Crypt

Hans Clevers' and Eduard Batlle?*
"Hubrecht Institute, KNAW and University Medical Centre Utrecht, Uppsalalaan 8, 3584CT Utrecht, the Netherlands
?Institute for Research in Biomedicine (IRB Barcelona), 08028 Barcelona, Spain
3Institucié Catalana de Recerca i Estudis Avancats (ICREA), 08010 Barcelona, Spain

Proximodistal organization

Bl Stem cell niche U U

yuy U U

Represses stomach | : Cdx2
I L]
gene program Gata4d | .
T 1 Represses lleal gene program ,
1
[ ] L] L} I
1 [ 1 I I
I [ [ 1 [
1 [ 1 [ 1
1 [ 1 1 1
1 [ [ 1 [
! | 1 [ 1
1 [ [ 1 [
: 1 [ [ 1
Duodenum . Jejunum | lleum , Prox.colon | Dist. colon !
I 1 [ 1
1 1 1 []
Differentiated cell 1 I |
compartment ' ' '
Transient-amplifying
compartment U U U

Enterocytes
Nutrients absorption

Transient amplifying cells
O | Proliferation
Lineage commitment

Paneth cells
Innate immune response
Stem cell niche maintenance

Tuft cells
Opioids release
Prostanoids production
Other?

Goblet cells
Mucus secretion

Enteroendocrine cells
® Hormone production

M cells
Antigen sampling

Tissue renewal

Label retaining cells (LRCs)
Paneth cell precursors
Quiescent cells

Regeneration of ISCs

(o
‘ Intestinal stem cells (ISCs)

PEYER’S PATCH
® O,
®

The small intestine

©)

Anoikis
Jololo
Oo OQ
0
®
0
=)
0
O :.'
Q) M= %,
O Nutrients
®

@)
SEB OO

o

M cell
A

A

RanklL=>- Spi-B
A

Enterocyte
A
EIf3

A

Hes1 —l

T

Cdx2+Hnf4

Cell hierarchy and lineage specification

.

Tuft Goblet Endocrlne

}

Notch «——DII1/4

ISCs
(Lgr5+)

’/

"
Math1
Damage

NeuroD
A EIf3 Pax4/6
Spdef Nkx2.2
? Gfit Ngn3
Math1

Secretory progenitor

Gfi1
Sox9
Spdef

LRC
(Lgr5+)

+WNT %
v

Paneth cell

Neutral competition in
the ISC niche

Intestinal stem cells at the crypt base

Paneth cells
Lgr5+ stem cells

@ Restricted niche
for stem cells

Symmetric stem
cell divisions

Growth of surviving
clones and extinction
of neighboring clones

Crypts inevitably drift
toward clonality

BMPRI

Inhibition of the secretory program: HES1
Cell positioning: EPHB2
Silencing of cell-cycle
inhibitors (p27kip, p57kip)
Repression of expression of DII1/4

Proliferation, block differentiation: MYC_

Regulation of WNT signaling:
ZNRF3/RNF43, LGR5

Cell positioning: EPHB2, EPHBS3
Self-renewal: ASCL2 |
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Intestinal organoids
provide a convenient
and physiologically
relevant in vitro model
system for studying the
intestinal epithelium.

These 3D, multicellular culture systems
incorporate the main cell types and key
functional features of the intestinal
epithelium, providing direct relevance
to the in vivo tissue. Intestinal organoids
make it easier than ever to get in vivo
insight from in vitro experiments.

IntestiCult™ Organoid Growth
Medium (Mouse) (Catalog #06005)
Cell culture medium for establishment
and maintenance of mouse intestinal
organoids

IntestiCult™ Organoid Growth
Medium (Human) (Catalog #06010)
Cell culture medium for establishment
and maintenance of adult stem
cell-derived human intestinal organoids

STEMdiff ™ Intestinal Organoid Kit
(Catalog #05140)

Serum-free medium kit for establishment
and maintenance of intestinal organoids
from human pluripotent stem cells

STEMCELL Technologies

is committed to making sure your
research works. As scientists helping
scientists, we support our customers by
creating novel products with consistent
unfailing quality and by providing
unparalleled technical support.

For additional information on organoids
including reviews, webinars, researcher
profiles, and more,visit:
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