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Abstract Organoids are three-dimensional culture systems derived from stem cells that have shown great
promise in disease modeling, drug screening, and personalized medicine. This review first outlines the basic con-

struction process of gastric organoids and summarizes recent advances in matrix materials, supportive culture sys-
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tems, and quality control measures. It also compares organoid models with traditional systems, highlighting their

advantages and limitations. In the application section, the role of normal gastric organoids in developmental biology

and disease modeling is discussed, along with the potential and challenges of gastric cancer organoids in studying

drug resistance and guiding individualized therapy.
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Table 1 Comparison of culture systems and characteristics of gastric organoids from different sources
FAEFEM  OREME MERIEER FrFRAE k) FEMHE e JRI R
Organoid type ~ Source Brief construction strat-  Main components of Main applications ~ Advantages Limitations
material egy culture medium
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mechanical dissocia- Y-27632 mechanisms,
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or biopsies)
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R-spondinl, gastrin,

Noggin, RA, EGF,

resistance mecha-
nisms; suitable
for precision
medicine and
high-throughput
drug screening
Modeling human
gastric develop-
ment

and phenotypic
features of

primary tumors

Strong de-
velopmental
relevance

stromal cells, diffi-
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Table 2 Comparison and applications of common biological modeling systems

St e JRIR i U
Model type Advantages Limitations Applicable fields

2D cell lines Easy to operate, low cost, easy to expand

long-term culture leads to genetic drift and

Lack spatial structure and microenvironment;

Basic research, preliminary

drug screening

phenotypic changes

Spheroid Simple operation, relatively low cost, can
spontaneously form 3D structures

Scaffold-based Enhanced mechanical support after

spheroids introducing scaffold, more stable spatial

structure

Animal models Complete immune system, high physi-
ological relevance, can simulate the full
disease process

Organoid Closest to in vivo organs in structure and
function, retain tumor heterogeneity and

genetic background

Lack layered structure and organ specificity;
limited functionality

More stable spatial structure but limited func-
tionality

High cost, time-consuming, ethical restric-
tions, interspecies differences

Complex to construct, matrix-dependent,
higher cost, standardization still improving

Tumor microenvironment
studies, drug screening
Tumor microenvironment

studies, drug screening

Mechanistic studies, preclini-
cal evaluation

Disease modeling, drug resis-
tance mechanisms, personal-
ized therapy
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Transwell co-culture allows indirect signaling between organoids and other cell types through a permeable membrane; immune-organoid co-culture

involves embedding organoids in Matrigel while immune cells are suspended in the culture medium to assess immune activation; direct co-culture with

fibroblasts mixes fibroblasts with organoids within the extracellular matrix to enable direct cell-cell contact and matrix remodeling.
Bl XB[E-MIMEEE(ERARREIIE SRR

Fig.1 Representative co-culture strategies for organoid-microenvironment interaction
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Developmental biology Drug resistance research

—\\\ ° - °
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Helicobacter pylori
infection modeling

. J

KR e A R TT T BIDUASSE I DT 180 AT AW T TRAT BRI (FL pylori) B I ZGHLEIRE L S MR IR T

The figure illustrates four main uses of organoids in gastric research: developmental biology, H. pylori infection modeling, drug resistance research, and

personalized treatment.

E2 BAFENZTNHA

Fig.2 Diverse applications of gastric organoids
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