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Abstract

Gastric cancer ranks third in the mortality rate of malignant tumors in China, which seriously en-
dangers our lives and health. Microsatellite instability is a type of genetic variant in gastric cancer
that is associated with genomic instability and tumor progression. As a data analysis tool com-
monly used in tumors in recent years, machine learning can analyze large-scale gene expression
data, screen out characteristic genes associated with microsatellite instability of gastric cancer,
and establish prognostic models, which will help guide the prognosis assessment and treatment
decisions of gastric cancer. This article comprehensively summarizes the application of machine
learning in the screening of molecular features and the establishment of prognostic models in tu-
mors, analyzes its application value in the diagnosis, treatment and prognosis of gastric cancer,
and looks forward to future research directions.
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1. 5|

i L UL 1 S PR 7 R S S AT AR A R R . WHO Bl Bss SE R WL (JARC) - 2020 4F
KA AE SRR A (1B, TRIE B iR 2 BRI A 2 A, SRR R AR 3 46, B
i B 5 AR RAUN 35.1% [2]. B B R IR IRA AL, 2 B RTI ORI, HE
e ATy 7 N —, ZRAFARGITAER]. IBFEREE RS KRR, BEinr i H g2,
(R B e S5 5 AF AR AR IBRUE[4]

i P AR E (Microsatellite Instability, MSI), J&H T EE 2 RATREERIE, (£ DNA S H I
N BRI G AR T 5 AL PR A B L IR (5] B AT S 5L R B MSI S B e i IT A — e i
TAER, JCHE MSI-H B B3 75 0 T IR 3RA5[6] [7], 40 PD-1. PD-L1 S5 Gufefi 5 sS4 71
2 R H . NCCN B R FE (2022 V2) W IHAHESE , P Bz W B i B E #RR. 2R 4T MSI ) PCR Al 5%
MMR %% ZHAL RS [8]. {H H AT AR ARTE 78t MSI-H B e B B i b, = A BOWE 9 45 5L 22 [l i
PESIHT, B Z LRI IG R B S5 4518 .

BEE N TRRERIR R, ML 200 NFRATHOALET,  HLES 2% >0 080 FH T 345 Bk A 22 o oA S 7 5 e 52
TG S AR RPEIRYT,  [RIN LS 5 S T R AE B Bs . J7 80l FiUS HIAE SC AR AR B )
ZHI[9], MLERZEIERMKE N MSI B BRI R A R AR i TT S it T T8 A S ik

2. MSI B9HE X BEd B Al 75 3%
2.1. MSI BY#E <R

it TR AN FE 2 (Microsatellite Instability, MSI), & TS AECIE R RS ThAEHRG, 75 DNA & il i H L4
N Bk 2 2 A8 3k 1 5 A TR K e AR I 5. 2014 4, ESE KRS RI(The Cancer Genome
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Atlas, TCGA)¥ BE/ N 4 M TIEAL: EB FREE(EBV)FHIER . M P E ARFaEMS) ., FEE 4552 (GS)
BRI B R A FR 8 (CIN) BY[10] . I PRAIE 0 R A 7238 A I MST B B o F8 3 1A 101 5 P e AR Tk T R R
(MSS) 2 B B, HANR 41 WA = AR AN 6] ) P A5 50 [ 11] o (5] Bf AH SR IE 72 48 RS2 MSI-H AT LRy &5
L TS T R 2R, (ER R [ Fh 2 [ R MST R AN 441 1R, MSI 5 B9 0 R ML I RS
fE IRIT R NFITE 77 TR R MG — 2 .

2.2. MSI BN 77 5%

H RTERATT 8 AR 5 vk B R — . G db(IHC), BRI MM R &E A H ) “MLHL.
MSH2. MSH6 FI PMS2” 4 P . WMIEFEA T 4 Fivis S35 7E N N R IO A2 5 D e 56 % (Proficient
Mismatch Repair, pMMR), B[l A MSI-H 2 ; 4T ] —Ft £ 1 R 2K BV Ay 5 i 12 52 1 (Deflcient Mismatch Repair,
dMMR), B4 MSI-L #8% MSS BY[12]. (EAS R L7 i B o5 45 SR AP E — 2 22 57, DR e 44K (IHC)
EHE AR A R A AR, HAMERZM R ZREIK. =, PCR L, SHuEdkmtl, kA AT
I RS SR . 95 [ SRR B2 (NCHHEE FI X “BAT-25, BAT-26. D5S346. D2S123, D175250”
5 M EHAT RNy, R AR TR A SR WA AT ERIA R, O MSSs I 1 MR R
<40% bR EMRIE B R FH, WPE N MSI-L; 24>40% K5 E9 H IR IA 5 i, e 8 MSI-H [13].
BB A 2 ALER F0h R IV R IREAR AR, bRic s S5 br e T 77 A E S 0 4518+ MSI AL E
R AR WP AR R 2R [14]. N T HE— SR Y] MSI R B8 AR, R — AN AT EE ) MST S I ERHE K,
T E A

2.3. MS| EB BRI RHE

Pgitas R Ron MSI AL B B0 B B AU 8%~25% [10], TEABEH AR AR, H
AT AR OCH R AESE T MSI 2 BRI R A 5 B L IR N WAl TIEAT 14 . PD-L1. A uiphifi
W S B 1 I RIB AR BV 2 B AR 7 AR, AR F0 0 i AR 5 A g i i FRAT T R 30 1 MSI T+
EHIIL G, XA RER HERIE R AR 5%, . TGFARII. DP2. BCL 10. APAF 1. h-MSH6. BLM. AT
R%, Ub4h, BT SR MSI 5 B B3 I R BRI A (R 6V 2 RGP e DA B A
HERE T R P g BRI T 7%, BAaF e S g iR AR RS T 2 Ltk s . MR Rz
i E . AR, A8, MR CE W . RiEER . B KEER . R
B ERIL, RN RE . MO IS AR 555 T T 9T [15], B 70 R iiE SE T B i R ()X 2L
HRRFEXT MSI B B B3 1IRTT . UG O R B — @ MBURIE R . & BRI EsL, MSI T
RAKT BRI F AR AT MR ia T SR T — B R, 5 ARG SR R ILH AT BN — B 45 18 2
MSI-H & AT R EATT WA AR, Rk MSI-H 82 A A7, MSS B MSI-L B35 7]
W ALY P RS, T 0 W 0 IR MSI-H B B R BA AT T RVEIT RN AT, R AT R Bk
IT o AH AN G 1 IT AR SCHE 7 FR 2R 0 T MSI 7R B 9 £ 7 S B RG2S 4 350 7 3% B ok B
KALFA[16], B Hilf AR s B B e i 2 S 55 PD-1. PD-L1. CTLA-4 %%, Y285l T MSI
L PD-1. PD-L1 Z [ FIAHICHE, MSI T B g 1) S8 V0 I GRS A — 2 i HE R, (B MSI 5 B &
KA IR, REeseieth ., IR A 38 2 (A OC RAK IH /ARG V2 TR A

3. HLE&%F S 3T Bl 53 FHFE T B0 R A

0 126 R AT 3 K] 3 MK 2 R A Bl b R0 5 R 58 AR I R RO AR SR IR [, A% G A i 77
FEEERETRIEN B AER LA, W RN EN. AT, RETREEZRZE
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RS0 1) R FK) T4, I M 1 DR ] A ELAE AR R OC R o AHEL WL 57 o0 S35 R B HEAf Hb iR
S ARFAEREDE, AT S AR AL B, B 25 S A AR SR I EL(SVM) . Bl HLAR PR (Random
Forest). A T 122 /2% (Artificial Neural Network)Fl1iA 2% > (Deep Learning)25[17]. 1% %57 9% BE 05 HER |
PRATE S A PR B B R B M, AR HERTE LD S A SR AR IR IR o 0 TR R R i i ake, 3RAN& TN T
MER—T7 73N 2 PO R G S, Golub 55 A [18]LAE Mt U G B 735 ) B FZE T N8 St s i)
53R L Wang 58 A\ [19]38 FH 5K A AB DRIV A HE /7 AR AR B R #2500k, e th TIRTU A% H 2 it
W R R AL Lin 25 N[220 R FBENLRAE RSN, 3 A% S0k S SCRR IR BAL(SVMY), - R ARFAE S [T 2k
R s R DA R E SR R — W 07, RE R R SRR S, (EA TR R AR AT
Zokm. BENLERNARE, HitHI 72 RERNTNE, HAENKRZMINE#TIESHE, &5
PR IE R IVERE, TRANR— iR PTIE OB EG, 0. Pavithra 55 A [21158 F L L. M. 97
X FEERE, RS B 45 B I RAE SR R 3 0 LASSHIE s Radovic 88 A [22]2% T 5 /INTUAR S K AR G (1 55
%, GENFER, BT R R R AT AR, IR e S PSR . R BAT
RIZEW], LA ) SR AESZ Y8 e R AR 2 DR e 1) N BAT B M, {HL E AR5 R 7 128 07 V5 22
ZFE, PRURIE I RRIE SR D AN AR ], VR 2R AR R DR AE I PR B 50 T B ToVESeniE, Rk R A e £
FRBLES 5% ) BEREAT MSI B B RrE B R 208, AN SO pLas 7 SISk, A8 B S A (R RRAE B (R 4y
FNEREIFAE I RIS 45 LASRE .

4. BTHRFEIEBBTREEZEZANA

H AR 2 H00F 708 T (1 520 (R 28 22 MR K/ 7B L IR FE A 2 45 3 B S5 I AN TFF[23],
Il RS BRI A V2 TS 2 57, Wi: TNM 2030, R E %, bl TNM i FH BN 32,
R AERA FE R I TNM 23 R GeAS e 0 AN 5] IR R ik 1 S AT S8 A X 4, A R I8 T 7 A i i3 1) 9
JEVEAL, SRR YT [24] . BRIiE FABLES 2% 20 6 7 B e TG B AL B2 iy 15 96 T A T P oA v P R 0k P
R FCR E Ao FENLAS 2 ) B2 A S T e AR R S HR R B L(SVM) V2 B tl: CHEONG 4§[25].
JIANG %5[26]. 353 7 R EAL(SVM) BIE MR TG B8, A il B e B3 ek TS « R T
N S EF R ENL(SVM)EVESL, BT HAR AR, W LIV Z5[27]25 1 SEER ¥, Mg B Efr
TR AL, il PRI AR B o SRR T 77 S fit 7 — @ B AcHE . WU S5 [28] 2 T BN ML, B H
DNA FEAb Hdl k47 B TS A 57 A 3 1 JOO M 55 [29]18 AR 27 > B 22 I 448 515 ) cox
PRI R A AR AT, SR AR B TR M B . DA B3R T HLAS 2% S M B e UG AR A O S, 0%
i TOUS TOUIASE 2 PR E 7 AT B S {H AT BT L B AL IE B PR AR, T AN AR ) BE S 1
AR IBAAAEVF 2 108, fRo R A2 BB, Rk, AR 0 75 B W SO AL 28 52 0 73, A
PSS % 2] H 45 A B 2 AR, N Wt v IO ASE 28 (g o v 3 FH PR R AT AR 1

5 RE

H RIS 252 17 B R FE U TR T2, Rk — R . A TR AR, BE2r g —
FIREEE, MLERSE DR S 3RAT B 22 U 45 & I3 Hh ORI (0 EOR . B AT TR Y] MSI AL B A2 G
TR 2 A, WREREAETRH It MSI R 15 i AR5 AL 2 DR O 18— A W 5 R i A AR IR KRR e i PR
GRIMEZ . J697 KIS KIRERE . SR, HATHLES 2 200 TR R IA AR F 2 i, —=H
AT AT A B2 ok B TIRIR, iR+ 220 BE REER, THHEEKR, KKK 7 EE K
AUEETE, IR R AR AS AN 2 UL R R SR A TR D, 3G L% 22 S MR E R PR AR . —SR AEIs FHHLES
VRN, R EREHERREAT I ZRARAE, XA SRS Bk R BRI R 5 S
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BUZI A5 BA R DL i FERL . WERA I Sz o VAR AS o) /(30 R, FEARSRIWETE R, e
RS BRI Kom R EURE RN S B, A RO B I R AR R AR B .  1e A SR HER)
AT BEBORYZH T m AT B BR(E S, AL ATEE T MSI R 15 Ji R5 102k D 07 08 AR bt 1 22 L T Af
i R T ASE Y, Al 0 A 1% A S X A BEAI A R PR PR35

EHEWH

AL RBHEEAHE TREM ST “HLas2: 278 B P T AR e R AE L R i i e T fe A A
LN g5 N 2023Y0967 .
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