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Abstract

ganism plays a key role in maintaining human health. The traditional research model has obvious limitations, and it

Intestine is an important multifunctional organ of human body, and its interaction with microor-

is difficult to accurately reflect the human intestinal environment. 1O (intestinal organoid) has similar composition,
structure and function to intestinal epithelium, and can maintain the physiological characteristics of primary tissues
to a certain extent, which has become a potential platform for studying HMI (host-microbe interaction). This paper
mainly summarizes the research progress of 10 model, its application in HMI research, the current challenges it
faces and coping strategies, in order to provide scientific reference for related mechanism research.
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Table 1 Applications of intestinal organoids in HMI research

(DGR EA N Egitl WM EE PN
Microorganism name Type Research content References
EHEC Pathogenic bacteria The specific pathogenic mechanism of EHEC [27]
Salmonella Pathogenic bacteria The mechanism by which Sal/monella invades the intestine [29]
HuNoV Viruses Cultivation of HuNoV strains and how to inhibit their replication [30]
HuNoV Viruses Phagocytic role of macrophages in HuNoV infection [31]
SARS-CoV-2 Viruses Confirmation that LO and CO can serve as disease models for studying [32]

SARS-CoV-2 infection
SARS-CoV-2 Viruses Differences in SARS-CoV-2 replication levels are primarily influenced [33]

by ACE2 receptor
LGG Probiotics The various probiotic effects and mechanisms of LGG [34]
L. reuteri Probiotics L. reuteri can activate the Wnt/B-catenin signaling pathway to enhance [35]

the intestinal physical barrier
L. reuteri Probiotics Surface components and metabolites of L. reuteri can induce dendritic [36]

cells to secrete IL-10
EcN Probiotics EcN has potential mutagenic activity [38]
L. gallinarum Probiotics The anti-tumor potential of L. gallinarum [41]

EHEC: gt it KT id; L. reuteri: B IKFUNTFE; L. gallinarum: 3SFUAFE; HuNoV: ANZRG W EE; LO: fiiZRa8E,; CO: 4512588 5 ; SARS-
CoV-2: " 2 LRI R Si 454 1L iR 152, ACE2: L S5k KAEHF2; LGG: MZEMIFLFF#IGG; TL-10: A 4HMI/3-10; EcN: KW #T HiNissle

1917,

EHEC: enterohemorrhagic Escherichia coli; L. reuteri: Lactobacillus reuteri; L. gallinarum: Lactobacillus gallinarum; HuNoV: human norovirus; LO:

lung organoid; CO: colon organoid; SARS-CoV-2: severe acute respiratory syndrome coronavirus 2; ACE2: angiotensin-converting enzyme 2; LGG:
Lactobacillus rhamnosus GG; IL-10: interleukin-10; EcN: Escherichia coli Nissle 1917.
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Table 2 Comparison of properties between matrigel and fully synthetic hydrogel
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Aspect Matrigel Fully synthetic hydrogel

Source Animal-derived Fully artificial synthesis

Composition Complex, containing various natural proteins and growth Definable, chemically designable and modifiable

factors
Standardization High variability between batches

Cultivation effect

Application scenario

Clinical translation potential ~ Limited, due to animal origin and undefined components

Good, closely mimics the in vivo microenvironment

Basic research, initial organoid establishment

High controllability, conducive to standardization

Requires optimization, but can be customized as
needed

Standardized culture, industrialization, clinical transla-
tion

High, with defined and controllable components
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Fig.1 The intestinal organoid platform
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