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Abstract

Gastric cancer is one of the important causes of death of human diseases, with strong heterogene-
ity. With the continuous deepening of the research on gastric cancer at the genetic level, gastric
cancer has gradually shifted from general classification and histological classification to molecular
classification, and corresponding biomarkers have been developed for various subtypes, provid-
ing numerous opportunities for the individualized and precise treatment of gastric cancer, but
there are different molecular classification methods and there is no single universal standard.
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Understanding the advantages and disadvantages of different typing methods is crucial for for-
mulating treatment strategies.
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1. 5|15

TEMRZER R, BRIERAINIIET AT 240, HR4E 2020 4F [E Brs i i 7o ALA4 (International Agency
for Research on Cancer, IARC) & #i (I 70 45 B, 2020 4F4BR B 5 14 109 Jifsl, fhitsETs A
ik 76.9 Jifhl, HARHAERIRFAE L, T RIEABRHEA S IU[L]. B OB s e . B
TE[A) TR « AR FHAH 22 P 70 WA IR 45, L B L) 72 B e, B 9006 1) 5 i (Gastric Cancer, GC) & it ,
FoR Ik R A B [2]. SR, B — P ERMZ R R R3], RAAFMRIIFHE, A%
(/)3 ¥ WU 5 A1 3096 4 A 2B AR 2 e 78 2 | 2 P 00 15 5 BB O A S i S Il = S B S5 3 [ A
FSEH[4], WRIEXFHN AT HEL T 2R3 T A0 BRI, BERSUEE T 3L K 2459
MTFR I T 43 For 8L, BT H A8 5 70 B 5 — R, O B e RS EORE T SR A A .

2. Tan FAB A48

2011 4F, Tan ZEA[SE X 4 AMSTRAFISE 521 44 H 3 () JE R MR g i 36 IE a2 7 37 B e 4
i 25 5 DR 3R A VS 1) 32 B Ak N 7E B A, RV IR 7 B (Genomiic intestinal, G-INT) A1 [X] 558 7 (Genomic
Diffuse, G-DIF)EAL, Jid i A4 h iea 40 i 58 25 WD U SE B0 I G-INT JEAUXT 5-360 R 5 g (5-FU) Sz YDA
FBURMER =, T G-DIF XHBAEH A BURMER R . IR TS B 78 R IIX PR FRE AL 5-FU IS BhiG T
JEAEFR A G . 454 Lauren 23 BURE, G-INT W7 Btk G-DIF WA B A5 HmiAdfrR, S5k
4t Lauren 73 BUAH FU I 5 A2 AR AT AT DR 3R [5] o AL IR AN 6 25 = 200 P 200 it 561 40 L 2R 1) 4 284 T KT 1
B 1) 731 o B I AS SE (6]

3. Lei FAW =&

1 Tan 58 NP2 BU RS b, 2013 4F, Hrindk Lei 58 A [7]38 54 H 73 )2 SR 28072555 248 /> B i
AT TR R RERBL LA, IRAE 70 AN AL AT T R, 15 3 AN R EW AL,
R A L AR B[R] 70 5 2 o R G T R R g DR 2 1Y) TP53 S8R #A X S AR BE AT, 5 DLAK
PRz BB AT AR AR G AN R e A FH 1) DNA AR J: 4 o 72 8K TSI BA 41 5 357 I3k BA %1
(R 98 o R A 52 5-FU YA 97 [ B3 AR AR AR T o0 gl = ARVA T, 3E— 35 (IR /M0 il 2 S5t 5 e AR it
STV P e 40 A () A S BBURR P [ 7] 03X N T AR S B iR I & 5-FU 28254tk 7 S IER . TR 7E iR 0
TR PRy e 8 240 A D) B A e E T R R AE , 5 8 B T R R B AR A DU K, A 5K 25 el 8 e 440 1) 751 F AT
R R, XA K40 R0 PISK-AKT-mTOR 38 B4k &40 (5 2 B &R & (1IC50) (8 FE A%, B
BBUK[7].
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4. TCGA 8!

2014 4F, JEESE K2 3% (The Cancer Genome Atlas, TCGA) 1B\ [8]38 i 45 FH 3 T+ 4 41 A 44 4 Ao 4 DL
BT EE N3 11 G0 KB - R REAREAT AN FEX5 B A7 e () DNA ZEA7 5 B AR E 11 (MSI)
WA, X 107 /SR A &0 EATAGE E AR 7, S5A AL, RASE T EBV BRLEL, U
TPEARER(MSI A, FER A e 8(GS BY)FI st fa A Fa e B (CIN A4 FHEAYL, EBV LAY, 5 9%,
BN E RN PIK3CA 874591 My DNA i H AL DL J JAK2.CD274 (Rl PD-L1)F1 PDCD1LG2 (Rl PD-L2)
4185, CKDN2A JLER, SR giiufs 5145, Derks S 25 N[10]MIBFF7C N Ml i T 26t 7 5%, il
WT BN, ERELTERN, 2R RSEARL] [12] [13]: A HKHHTER EBV B B X
G 7E 10 fi5[14]. CIN UM, & 50%, H I B i) R4 A5 AR 2 AR I 2 B R 1 S St 1 1, A7
1 TP53 RALFN RTK-RAS G % [13#0% , X CIN Jhi A= W) 25 R R AE VP 2R B, 71%01) GCs K ‘E TP53 RAL
[8]. W KAMH BELEEHEETIIT, Lauren A L2EZ W, Ytk 8q. 17q A1 20q HI#% DLEEE N, T
12q A1 13q 88 05 7R i8  B R AH5S[15]. CIN £33 DNA & il % A8 Fl bk sl et i X S5 i 45 1 S X
S P AR ] i i R SR G R IR SR A3 B E 2R [16]. CIN SE(—88 “OCHEIE N 7 ThEEMIE R Bk, BIET R
5 45 A R 20 AR T ) o 22 R R R S 2R R [17] GS 2, 15 20%, &= & CDH1.ARID1A fil RHOA
Egu LRI ZH KA, CDH1 FEN bt 88 A i) E SR 1, RIS PENRE I 737 R4S,
U Lauren 7R85, 1/4 HIULE B AT ], 5 GS ZUAHLL, MSI AL, &l —FPEiJLF DNA 57T
1B 52 (MMR)J K SR AR {5145 AH B A A 2 08 B 3 T 5L R I B AR B R T YK O, o 22%, RIS
TR F SO A5 5 | A AN R R TG, B 545 B i AR R e TR AT E R e b i W) BRAF
V600 FRASFHE ARG I, MEALUH W TECAFER AR, 2400 T B, Lauren JZBUH %2 W, BHR
AIFFE RN MSI-H 88 T DL i 7 Rk as, (HA2 i T A SCRTIERT b, R AN ReE N TS T
WFEFR, HATE 2 K AEYPRCY) IEEA NI K [18].

5. ACRG 4&!

2015 4, SZIHIEAERT 5% /N 2H (Asian cancer research group, ACRG )i s 43k R 20 # DU BUMBE 1F AR . )
B FFRAX R B =R BT A0 251 ANUR B REAS AT 2 BRI Y R s 3 1 i R E A e
(microsatellite instability, MSI) fi T2 F2 e BY/ bRz i) 78 5 4% 4. 28 (microsatellite stable/epithelial-to-mesenchymal
transition, MSS/EMT). MSS/TP53+%Lfil MSS/TP53-%4 4 Fift § & 4 143 F4[19]. MSI AL 5 = 584 [ 47 4E
A[20] [21], 5 ALK, PI3K-PTEN-mTOR i&1%. KRAS fl ARID1A [22)45 L KR A %, X Eeidr
AR 5-FU MIBURIEMSE. Zhu S8 N[231HI SR RoR, T BB 7] (overall survival, OS)RIFAh
MSI-H ()X MSI-L (i) Bl 22 A2 (MSS) B XU b (hazard ratio, HR)4 0.63, & 15 [X [ (confidence
interval, CI) 0.52~0.77, BJZETZJRG % 37%, "4z OS ek . HE4RiE, MSI 2 Fpe i A sl vE
I 45 B SR 0 — AN ST R F [24], X 08 B Ot AR AL T . EMT AL & RA%
HoAth MSS 41528 A %/b, TP53 S48 E MSS/TP53-1 4 if A 25 1) T4 538 Eu 451 v % 7 (60%) 1T A2k
R A (R LB UG, 5 MSS/TP53-#H EE MSS/TP53+iF A4l (&2 7 KRAS. ARID1A. APC. PIK3CA
1 SMAD4 FAZ A A XS &L . £ MSS/TP53-2H 9% I. ERBB2. EGFR. CCNE1l. CCND1. MDM2,
ROBO2. GATA6 1 MYC W) Emtttey 1, JFHEEEE. WEFERKE, WMIEAA W EZESR,
MSI VB SR TG it RS2 MSS/IEMT WAL, MSS/TP53+ilF AL I ft T MSS/TP 53-3F %4[20] .

6. INMESRE
AR, B R LR, 2T B AMAInTT RARR BUR IO 5, L T R2 195
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Ty RITT I, ANE TR B 2 A A KRB Z AL, TCGA /AUt GS 4. EBV+AY. CIN B 43 5
ACRG 1] MSS/EMT %, MSS/TP53+7%4, MSS/TP53-FIAHFF 4, MSI BUZE P fh 73 B 7y ch 5 el e
fi A3 B R KRB 225 . XAIFET TCGA ) GS WA rf CDH1 RAFMIKS) K RHOA | iz f77E, {HTE
ACRG 1] MSSIEMT WAL Ry /0 W, HHE—0 KB, X8R RHOA [F)RA27E ACRG ) MSS/TP53-
R MSS/TP53+ 7 i §i ¥k . ACRG 40 %4 5 TCGA 43 B4 13 in 3 BA 51 AFF 7 [2514H Eb & WL 21 &g &
MSS/TP53+. MSS/TP53-Z8 34 4H[19], BA —aE MKt . EBV+GCs 6= # VI HUR a4, JFH
EATIAE MSS/TP53+3F 24 i AT Hh B, 7 B 3 A o LA bR 1) B0 AR A

HAl, TCGA 7841 ACRG 78 U4 2124 ik B o T 2 Es AT i /3 B 7, IR B8 03 Al 708
B NS ANRFEAG TR, kSRR YT SR AL T U SRR AN E 2 BB LT ), R S B R FE el
HEARME G SRREESR, HAEA RSB, FATHRN 2T R E G 5515 R TAE B4R
JiFERAT TR, BB B o BB R B R B kR, MRS AROR I BRI S KR E R T
53 BVRAS TR MR RIS HEAL o

&E 3k

[1] Sung, H., Ferlay, J., Siegel, R.L., et al. (2021) Global Cancer Statistics 2020: GLOBOCAN Estimates of Incidence and
Mortality Worldwide for 36 Cancers in 185 Countries. CA: A Cancer Journal for Clinicians, 71, 209-249.
https://doi.org/10.3322/caac.21660

[2] Verma, R. and Sharma, P.C. (2020) Molecular Pathogenesis and Precision Medicine in Gastric Cancer. In: Faintuch, J.
and Faintuch, S., Eds., Precision Medicine for Investigators, Practitioners and Providers, Academic Press, Cambridge,
153-165. https://doi.org/10.1016/B978-0-12-819178-1.00015-0

[3] Bang, Y.-J., Kim, Y.-W., et al. (2012) Adjuvant Capecitabine and Oxaliplatin for Gastric Cancer after D2 Gastrectomy
(CLASSIC): A Phase 3 Open-Label, Randomised Controlled Trial. Lancet, 379, 315-321.
https://doi.org/10.1016/S0140-6736(11)61873-4

[4] xR, PS4 TGF- 550N 5 B EMT MR Ak R [J]. IR = %, 2020, 28(3): 517-520.
[5] Tan, L.B., Ivanova, T., Lim, K.H., et al. (2011) Intrinsic Subtypes of Gastric Cancer, Based on Gene Expression Pattern,

Predict Survival and Respond Differently to Chemotherapy. Gastroenterology, 141, 476-485.
https://doi.org/10.1053/j.gastr0.2011.04.042

[6] Monti, S., Tamayo, P., Mesirov, J. and Golub, T. (2003) Consensus Clustering: A Resampling-Based Method for Class
Discovery and Visualization of Gene Expression Microarray Data. Machine Learning, 52, 91-118.
https://doi.org/10.1023/A:1023949509487

[7] Lei, Z, Tan, I.B.,, Das, K., et al. (2013) Identification of Molecular Subtypes of Gastric Cancer with Different Res-
ponses to P13-Kinase Inhibitors and 5-Fluorouracil. Gastroenterology, 145, 554-565.
https://doi.org/10.1053/j.gastro.2013.05.010

[8] The Cancer Genome Atlas Research Network (2014) Comprehensive Molecular Characterization of Gastric Adenocar-
cinoma. Nature, 513, 202-209. https://doi.org/10.1038/nature13480

[9] Béoger, C., Kriiger, S., Behrens, H.M., et al. (2017) Epstein-Barr Virus-Associated Gastric Cancer Reveals Intratumoral
Heterogeneity of PIK3CA Mutations. Annals of Oncology, 28, 1005-1014. https://doi.org/10.1093/annonc/mdx047

[10] Derks, S., Liao, X., Chiaravalli, A.M., et al. (2016) Abundant PD-L1 Expression in Epstein-Barr Virus-Infected Gastric
cancers. Oncotarget, 7, 32925-32932. https://doi.org/10.18632/oncotarget.9076

[11] Camargo, M.C., Murphy, G., Koriyama, C., et al. (2011) Determinants of Epstein-Barr Virus-Positive Gastric Cancer:
An International Pooled Analysis. British Journal of Cancer, 105, 38-43. https://doi.org/10.1038/bjc.2011.215

[12] ‘Yanagi, A., Nishikawa, J., Shimokuri, K., et al. (2019) Clinicopathologic Characteristics of Epstein-Barr Virus-Associated
Gastric Cancer over the Past Decade in Japan. Microorganisms, 7, Article No. 305.
https://doi.org/10.3390/microorganisms7090305

[13] van Beek, J., Zur Hausen, A., Klein Kranenbarg, E., et al. (2004) EBV-Positive Gastric Adenocarcinomas: A Distinct
Clinicopathologic Entity with a Low Frequency of Lymph Node Involvement. Journal of Clinical Oncology, 22, 664-670.
https://doi.org/10.1200/JC0.2004.08.061

[14] Bae, J.-M. and Kim, E.H. (2016) Epstein-Barr Virus and Gastric Cancer Risk: A Meta-Analysis with Meta-Regression
of Case-Control Studies. Journal of Preventive Medicine and Public Health, 49, 97-107.

DOI: 10.12677/acm.2023.132336 2395 Il R 125 23k i


https://doi.org/10.12677/acm.2023.132336
https://doi.org/10.3322/caac.21660
https://doi.org/10.1016/B978-0-12-819178-1.00015-0
https://doi.org/10.1016/S0140-6736(11)61873-4
https://doi.org/10.1053/j.gastro.2011.04.042
https://doi.org/10.1023/A:1023949509487
https://doi.org/10.1053/j.gastro.2013.05.010
https://doi.org/10.1038/nature13480
https://doi.org/10.1093/annonc/mdx047
https://doi.org/10.18632/oncotarget.9076
https://doi.org/10.1038/bjc.2011.215
https://doi.org/10.3390/microorganisms7090305
https://doi.org/10.1200/JCO.2004.08.061

[15]
[16]

[17]

(18]
[19]
[20]
[21]
[22]
[23]
[24]

[25]

https://doi.org/10.3961/jpmph.15.068

Chia, N.-Y. and Tan, P. (2016) Molecular Classification of Gastric Cancer. Annals of Oncology, 27, 763-769.
https://doi.org/10.1093/annonc/mdw040

Giam, M. and Rancati, G. (2015) Aneuploidy and Chromosomal Instability in Cancer: A Jackpot to Chaos. Cell Divi-
sion, 10, Article No. 3. https://doi.org/10.1186/s13008-015-0009-7

Aprile, G., Giampieri, R., et al. (2014) The Challenge of Targeted Therapies for Gastric Cancer Patients: The Begin-
ning of a Long Journey. Expert Opinion on Investigational Drugs, 23, 925-942.
https://doi.org/10.1517/13543784.2014.912631

Cohen, R., Rousseau, B., Vidal, J., et al. (2020) Immune Checkpoint Inhibition in Colorectal Cancer: Microsatellite In-
stability and Beyond. Targeted Oncology, 15, 11-24. https://doi.org/10.1007/s11523-019-00690-0

Cristescu, R., Lee, J., Nebozhyn, M., et al. (2015) Molecular Analysis of Gastric Cancer Identifies Subtypes Asso-
ciated with Distinct Clinical Outcomes. Nature Medicine, 21, 449-456. https://doi.org/10.1038/nm.3850

Mori, Y., Sato, F., et al. (2002) Instabilotyping Reveals Unique Mutational Spectra in Microsatellite-Unstable Gastric
Cancers. Cancer Research, 62, 3641-3645.

Mori, Y., Selaru, F. M., Sato, F., et al. (2003) The Impact of Microsatellite Instability on the Molecular Phenotype of
Colorectal Tumors. Cancer Research, 63, 4577-4582.

Wang, K., Yuen, S. T., Xu, J., et al. (2014) Whole-Genome Sequencing and Comprehensive Molecular Profiling lden-
tify New Driver Mutations in Gastric Cancer. Nature Genetics, 46, 573-582. https://doi.org/10.1038/ng.2983

Zhu, L., Li, Z., Wang, Y., et al. (2015) Microsatellite Instability and Survival in Gastric Cancer: A Systematic Review
and Meta-Analysis. Molecular and Clinical Oncology, 3, 699-705. https://doi.org/10.3892/mc0.2015.506

Van Cutsem, E., Cervantes, A., Adam, R, et al. (2016) ESMO Consensus Guidelines for the Management of Patients
with Metastatic Colorectal Cancer. Annals of Oncology, 27, 1386-1422. https://doi.org/10.1093/annonc/mdw235

Ooi, C.H., Ivanova, T., Wu, J., et al. (2009) Oncogenic Pathway Combinations Predict Clinical Prognosis in Gastric
Cancer. PLoS Genetics, 5, €1000676. https://doi.org/10.1371/journal.pgen.1000676

DOI: 10.12677/acm.2023.132336 2396 Il R 125 23k i


https://doi.org/10.12677/acm.2023.132336
https://doi.org/10.3961/jpmph.15.068
https://doi.org/10.1093/annonc/mdw040
https://doi.org/10.1186/s13008-015-0009-7
https://doi.org/10.1517/13543784.2014.912631
https://doi.org/10.1007/s11523-019-00690-0
https://doi.org/10.1038/nm.3850
https://doi.org/10.1038/ng.2983
https://doi.org/10.3892/mco.2015.506
https://doi.org/10.1093/annonc/mdw235
https://doi.org/10.1371/journal.pgen.1000676

	胃癌分子分型新进展
	摘  要
	关键词
	New Advances in Molecular Typing of Gastric Cancer
	Abstract
	Keywords
	1. 引言
	2. Tan等人的两种分型
	3. Lei等人的三种分型
	4. TCGA分型
	5. ACRG分型
	6. 小结与展望
	参考文献

