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Abstract: The gut structure and functional performance rely on the stable type and quantity of gut

mucosal epithelial cells, whose stability depends on continuous proliferation, differentiation, and
migration of intestinal stem cells (ISCs) located in the crypts. Interactions between gut microbiota
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and ISCs support the homeostasis of the gut ecosystem. Intestinal epithelial cells (IECs)
differentiated from ISCs influence the composition and function of gut microbiota through
secreting immunoglobulins, mucins, etc. Meanwhile, the microorganism-associated molecular
patterns (such as lipoteichoic acid and lipopolysaccharides) and metabolites (such as short-chain
fatty acids and bile acids) from gut microbiota form the unique gut microenvironment to regulate
the activity of ISCs and the homeostasis of IECs. Regulating the activity of ISCs and gut health by
modifying gut microbiota has become a focus of current research. Thus, this review elaborates on
the impact of ISCs on the gut microbiota as well as the regulatory roles of gut microbiota and
related metabolites on the proliferation and differentiation fate of ISCs, aiming to broaden the
understanding of the interaction between gut microbiota and ISCs. It is expected to provide

strategies and targets for the regulation on gut health.
Keywords: intestinal stem cells; gut microbiota; microbial metabolites
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Figure 2 Impact of microbe-associated molecular patterns and pattern recognition receptors on ISCs. ATG16L1:
Autophagy related 16 like 1; Cox2: Cyclooxygenase-2; CXCL12: Chemokine C-X-C motif ligand 12; DSS:
Dextran sulfate; EGFR: Epidermal growth factor receptor; Flg: Flagellin; GSK-3f: Glycogen synthase kinase-3;
IECs: Intestinal epithelial cells; ISCs: Intestinal stem cells; LPS: Lipopolysaccharide; LTA: Lipoteichoic acid;
MDP: Muramyl dipeptide; MyDS88: Myeloid differentiation primary response protein 88; NICD: Notch
intracellular domain; NOD: Nucleotide binding oligomerization domain; NOX1: NADPH oxidase 1; PAMPs:
Pathogen-associated molecular patterns; PGE2: Prostaglandin E2; PRRs: Pattern recognition receptors; ROS:
Reactive oxygen species; TFF3: Trefoil factor family-3; TLR: Toll like receptor; TRAF6: TNF receptor

associated factor 6.
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Gut microbiota
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concentration

l

L ® & O

E3 TEEXIISCsHIS/NT
Figure 3

Impact of butyrate on ISCs. CSL: CBF1, suppressor of hairless, Lag-1; HDAC: Histone deacetylase;

Hes1: Hes family bHLH transcription factor 1; HIF: Hypoxia-inducible factor; HSP: Heat shock proteins; NICD:
Notch intracellular domain; ROS: Reactive oxygen species; Spry2: Sprouty RTK signaling antagonist 2.
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acid, UDCA). A MR K H 25 40, w4 X
ISCs 1Y 14 5 43 A6 2 g HA A B i) o 42 4 H (&
4), £ R AE M 7K (inflammatory bowel disease,
IBD)~/™ {4 rv I 1% 368 o8 410 ) o 4 A A0 ol A 34 5 )
3% % K o (peroxisome proliferators-activated
receptor o, PPARa) 19 36 V£, #1Hil B5 I iR 48 1k Al
Lgrs™ ISCs 19 | & o #'7. B 01 JE iR
(obeticholic acid, OCA) AJ il i ¥ Je BE X Z 1k
(farnesoid X receptor, FXR)-ZHJitd (1, P450 FKJi% 8
WKW B B 5t 1 (cytochrome P450 family 8

Activities of ISCs and IECs

El4 RBERXTISCsHIFZNT
Figure 4

Impact of bile acid on ISCs. 120-OH BAs: 12a-hydroxylated bile acids; CA: Cholic acid; CFTR:

Cystic fibrosis transmembrane conductance regulator; DCA: Deoxycholic acid; EGFR: Epidermal growth factor

receptor; ERS: Endoplasmic reticulum stress; FXR: Farnesoid X receptor; HFD: High fat diet; IECs: Intestinal
epithelial cells; ISCs: Intestinal stem cells; IBD: Inflammatory bowel disease; LCA: Lithochalic acid; OCA:
Obeticholic acid; PPARa: Peroxisome proliferators-activated receptor a; TCA: Taurocholate acid; TGRS5: Takeda

G-protein-coupled receptor 5; UDCA: Ursodeoxycholic acid.
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