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Abstract: From the perspective of clinical data integration, the authors systematically review recent advances in gastric cancer
researches that integrate multi-omics technologies with clinical data. Gastric cancer is characterized by high incidence, high
mortality, and significant heterogeneity, and this review analyzes the molecular classification system of gastric cancer and its
driver genes by integrating multi-omics information-including genomics, transcriptomics, and proteomics-with clinical data,
and further explores the mechanisms of interaction between cancer cells and stromal cells in the tumor microenvironment. On
this basis, this review summarizes the clinical and molecular correlation patterns of different gastric cancer subtypes and
constructs a comprehensive research framework that integrates clinical data, multi-omics networks, and the tumor
microenvironment, thereby linking the mechanisms that drive the entire course of cancer progression from precancerous
lesions to tumor advancement. This framework provides systematic theoretical support and a translational pathway for early
prevention, screening, and precision diagnosis and treatment of gastric cancer, and contributes to the advancement of precision
medicine in gastric cancer management.

Keywords: gastric cancer; heterogeneity; genomic technology; proteome; transcriptome

GLOBOCAN 2020 %44} J& (https://gco. iarc. ft/) fifi
BA,2020 443K 1851 [E 550 B iz il 1 089 103
], LRI A BRI AT IR RE S B T 6 J| 55 5 B
RIRFRAE PR N AEAE 25 57 P 2 B s = & b
X MR 2R AL W) B i e LT A T TR AT T
(HP)JE&G ARG J7 2 R (AR W ) S s A% R 2
S I PR AR R S I DR 3 AN ZH L Bl
FRAEX AT 43 )2 . 1965 4 Lauren £2 H A 2H 4105 i
2oyt N ) 2 BT O SR B

Wr#s B #A:2025-12-03

E & T H 2025 4F 8 ¢ U K% % & K L 7 (2025ZD0545100,
2025ZD0545102) 5 b 3% H 152 24 K 2% 48 4% HE I 35T H JE 43 (2023-JYB-
JBQN-015) 5 v gt &5 7K ~F o = B2 Be il K B 8 ol 55 2% Bt B
(2025XZYJ12)

YEB v O Y, IR LB 2E  E-mail: wind_1016@qq.com
BEEE MR, A, B EATEIF, E-mail: excellentcrh@126.com

b 7R M Ve = B M i O i == B s sl o
JERYE | R A A ARG TR Y B Sl & f Ao fe
JEANMIF AL, SR , 2LV 44325 F R A B AH T
RS HERAENIGT 5SS, 20144 e RN 4 E
TEVEE B kAR A BRI RI AR 2 R (GS) e ok
AFaERI(CIN) EBJEE(EBV) FHE BRI LR AT E
AU(MSD) , HAFFE ALY & SRR TR s . EYNRAE
fIF 5% ZH AR A ik PR 92 TR 1% TN S8 AR AR B W i 53 o MIST
A1 MSS/TP53+%! MSS/TP53-BUFIMSS/EMT AL R
BRI RN I ARG TR e 5 3  (H AP AE
SR PR, PR AR 7

RS B R A 2R R A SRR, Y
HICIE ARG RR R L . Db [ SR R 20 B
LRI NS AR AIBFY 38 5 R 2 24 R - At
(4 MOFA+) S JC W DL iy | [R5 A S P A (1
YR A P8 DB ) e 2 (TPMBRIEAL IR (ED)
BT (s ) 2 RS 5 ) S B EUG (U R



http://www.j-smu.com

J South Med Univ, 2026, 46(9): 2276-2284

© 2277 ¢

PUSIE SRR ) A5 A K, A SR 2k N
HARESVERAIE , 2GR R 73 HLH] Sl R A 7
KHR o JCNEERE A PREEZ G B B s R]
FpE, r ] R SR R 2 P S A AT T 2 A B Y
HESL T S HIPME R , AU S — S5 RN AL R
ComBat A5 IR IEAM U o B MR A T (R I
— A5 E BRI RS | T R il B S 57, W R
BA TR SENE S A B . BOREEZ RIPTFE A
Xt B R A L PR AR S CELAS T T P i 7
L BEVIE B HEURB AR SEAR R 2412 RL
o (FEIR A Je s gl 3 1 S O 55 ) S i TR s

Sample Collection

bocd

FEE AT R GEME SR HIT , SEE N BILA &2 307 3] “ e R
7 B A, BTN 57 45 I e Ik T s L TR 2 2 oA e
ST SR AR B Y, O B R A B R AR
FEIRIT 5 1 BT Ve AR T AU 2 5 L A T A
A 242 5 TCGA-STAD A SR ffr 7 HER2 5
SIS I, OB R A A SO 2 2 SR AT B TIT
REAMEALR BHEIEIT L . FET I, A5 LA IR
Blmae A A ORETILA , B2 B ST B
MR AR . IR i T e R A R R 2 et
FEMEHR  XobJ5 T 28 ) Ao 08 g S AR ML i 281 5 e
(K1),

\';‘;‘ Data Quality Control
&

Genomics: Whole-genome Sequencing,

Sample Types: Clinical Data:
Tissue Pathological Information [licliasomeseiancinien
eI - T Transcriptomics: RNA Sequencing,
t
1AHC IOy e Single-cell RNA Sequencing, etc

el lellovgsplbat Proteomics: Chromatography-mass

B Gastric Spectrometry, Reverse Protein Array, etc
faen) m Cancer A Epigenome: DNA Methylation

MSI Sequencing, Histone Modification, etc
EBV
Integrated Analysis - CIN Clinical Validation

Data Standardization: Batch Correction, etc

Multi-omics Integration: Unsupervised Integration, etc

Network Pathway Integration: Molecular Network,etc

Target Output: Novel Molecular Typing, etc

B SEFHIREREGRIEZEE

Clinical translational exploration:
Early Screening And Diagnosis
Prognostic Stratification

Precision Treatment

}“ Drug Resistance Monitoring

Fig.1 Multi-omics data integration flowchart. EBV: Epstein-Barr virus-positive; MSI: Microsatellite instability; GS:

Genomically stable; CIN: Chromosomal instability.
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