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Abstract : Gastrointestinal stromal tumor (GIST) is a common tumor of the digestive tract originating from
mesenchymal tissue. In recent years, with the deep exploration of its pathogenesis, its characteristics in
the tumor immune microenvironment (TIME) have gradually received widespread attention. Research
has found that the occurrence and development of GIST closely depend on its unique immune
microenvironment composition and regulatory network. With the rapid development of immunotherapy,
systematically analyzing the composition, function, and dynamic regulatory mechanisms of the
immune microenvironment in GIST has become a key direction for improving treatment response
rates and promoting the development of new therapies. This article systematically reviews the main
characteristics of the immune microenvironment of GIST and its role in tumor progression, analyzes
the potential and limitations of current biological therapies, and proposes possible future research and
clinical translation pathways based on the latest research progress.
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H 7 [A] iU/ ( gastrointestinal stromal tumor, GIST ) & f & UL B9 [8] Ff 04 iR, 29 o b 28 i 1980%, F LA T H
(50 ~ 70%) F/Ng (20 ~ 30%) Mo HARmHUHIFE SR ERMEEZ A (c-KIT) sl MRIEHEAKE 720 o 558 (PDGFRA)
TR BRI SR IR SC P, TER S W T, RO T S A UEARCY (10 KIT &9 /CD117, DOGL K& ) HbitkE#ik, It
S CASE RIS LA 5328 e

WEE BT T IR, GIST 75 Sz T iai it WA, IR S R 2 s B th — v A M 8&MT, AH4E T CAR-T,
TCR-T M e Wi Sl 2 R s B 0oy 7 3%, GIST MRS 2 SR R TAEGLSEns , ST B AR IR R M SR L P (AR,
GIST B IR RS FR AR 0 3 0 T A, X R L P BB i ¥y 7 EA AR ki © o 48T, GIST MISaieih )y ANRERT
R b B g R v . FURPE I S oRsE, ARSI TZ0M (Tregs ) Fl M2 B hRiAf S EVRAIIE N 3, FARL T HAL A G

HEEWE: AXHREREERSR (FKS: 2025JC-YBMS-966) .
fE# M BRI (2000.05-) , &, i+, TEAFHMNBERZESF R T,
HEAEA: B (1976.04-) , &, W+, TEAFHCARIEREIAE L.
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IBIEAERS X—RAE R TR SR M, DA S IO IR AT -

LT, GIST MRS RZST N CHOARTTE AR IZERAS e (n T4, EWRAiiE) | IR A
WP CIIFLRR . SIWEE 2,3- BUINGRE, 1D0) R ™, IOLRZI IR A AR SRR, BAE S Wb S Al 7 R A
RIFRBET O . ARRBTEIRNIS RG], 9 GIST I ML G va TR G SR SR (R

—. GIST &EMHIE

TEB BB PR (GIST) BRI, 2R o2 il
T ANIIA T R A= b R, A — e SR A
AEASRGE, IR ) s e AT g

o, Bl EE IR 4 (tumor—infiltrating lymphocytes,
TILs ) J& & FE TR E F 00 8 3 b R, U CD8+ 41 i 35
T BN (CTLs) HAsEEARG MR IraES, HH
THAEH 52 5 R SR A T R IS5, AR, T T4
(Tregs) T4 IL-10 81 TGF- B S EAIIE T, B0
WO T 40 e, HR RS GIST W miR 2t R R U
B

PRt A, BT S8 P A A R AL, 1T E A
e (NK) 2z 8 FLER S F= M A 7, 5om L s it
fite TEMERAM A, M2 MH ¢ E g i (TAMs) HES
M7, TR 4> H CCL2/CCLS SR AN A 141 S 22 A 4
(MDSCs) , #rfifesbiisApe. #) T 4Ukshat. MDSCs A%
BRI MR H T ek Tregd™ 88, SE—AhnEl sopeims)
I GIST W R AR VE FE MR IR, (BER /- ERF AT GBS 540
SR B, FARMURI AR S, HEAN, REAGH I TR A e |
TNF- o S50 F T34 W VEGF . FGF &R IM £k, M
TSRS BRI R SR I S FR R

I 7 M%4E , GISTHEAEELLIL-6, TGF- B S5l
WL 2, T IFN=-y SRR N TFIAHAR, B2 Syt
e, JMEANERR (ECM) MBI B ks, FHAS S e diie
B, [ G R (S R R 2R

FEARMITTTA, GIST B H MR AR B . — 7T,
BRIRTANNOE L RO KREF=AFLR, BMUHIREE, M
MH TS NKAHAETEE; B —T, IDOJEESHMIE, ik
A IRFEN, BT THNIRETERITEME Treg ™Y, NI %

—. REHIFRNIRENHEBRER REERPN
1EF

BHIERTR (GIST ) FrAkf M tyeR s i S I B2
o PEM R, P RS e S IS O B S e A M A, D
M2 TR g A 56 B VR ARG ( TAMs ) FARS50E TAH ( Tregs) .
X LA I B IL-10. TGF- B & o ik LR 7, JFEEpE
PD-L1 &5 e 2 5 F 1w 22 ik, WAl gl 7 — AN 4t e

MR AF R F RS, EEANGZ I, M2 R E R 07
CCL2 S5 A FIR), o d IR IR 8, (R ki 4= I TP
BY BRI T G A A AL, AT AT g £ 4 S e i
W, SUCFE, Tregs AR B MERAN I N FHE Ml
TN (4 CD8+ T ML) R, HISSE M erais bRt /.
FRERR I, FRmROSEERERE GIST H, Ki-M1PFRiCHAR
EREANIO AR RERIN, ZIG SR RBUS YIS, R4
OB ERE, R4 CD8+T MM AEE NI RGE T, H
HAE GIST A A, 17 HL P B 48 i T8 MHC 125457
FIRMMELURAR AR, DIAESZ2IRM . BATRGEIE (NK) 72
R R R I T RE RS, R MHIMEZ 0k NKP30c 3
K, IS AN . 2 GIST HE SRS BERS, 3XFh
FPEHPIR A WS INE, FeAs kb M2 R E AN IR LR
N, T CD8+T ZHAyE M U st/ 2B P F 1 G ki o
o GIST SEBR S e b F BRI OAE =71 . —2 1DO K HF
SHME, SEOETRFIES THRIIER; Mg~
MHC 12641 Kik, MHEDURZBACE; =& PD-L1 4T
ik, 155 THIFES ., XLEHHIR(UER T GIST & R Gy
BEft, B2 PD—-1/PD-L1 T S R S 10T S FR it 7 HIA K
o AL IR ORI S M IR ASRAT, 35 BT TF & TE
RIS F B

=. GISTRY:BITRMRME

MHT, BB (GIST) MFREIAYTY 56 0% 2 ZALHE
FAR DI BB S T &R W) (TKIs) 397, WS Ee
(imatinib) . #F/2%JE (sunitinib) | 25, X—REEEERK
SR I TCHE B A A AL SR A . AR, R TR AT TOR
HYBIARAS LT 24 . slib T IR I BB, BUA IR TR
R FRR, SRR TUEZERCON EZIGASR . fiar
VER—FIEr L FHRn, ZBWire GIST Hr R AER M E, 1
vk, RIS A

(—) BFTNERRT

FEH BB R TR (GIST) /1, e e 2 S 57 (immune
checkpoint inhibitors,ICls) I AT R AT I, FRUREE fif =R
(overall response rate, ORR) & & T /N B fifidees S5 O “F4
Jirgg” 1O X 22 SR T GIST MRy (1 S SR k. DL
CD8+ T ZURERE/> . 9P T 400 (Tregs) RF5 A AR,
TR e EEAMRI Y e BlRT” IR SN M 2 PR S
MR ez F O S BRAR D T R, BRI A B AR ) S kR B
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G, RAEARAR FRIZ) T ICIsFE GIST HrIli AR A A s
(Z) MAMEEMFEMEZ
HT, AEH R TR (GIST ) F R % G 0 i pr s
B, AR SR (tumor mutation burden, TMB) #il PD-L1
FIRIKT, HAE QB IRYT T 0N 77 T R S Ay S 2 4
%, BEEESARR. B, DA I E OB 4% R T ALy
SRR S N E T R A RS, Hidr, JET S iR
M RefE b (anmsl g 2,3- BUMAEE 1, IDOL & HEACT) P
53 FFBHHAE (CHNZ0 M JE 31 2 AR e CDK T ERIATE )
BN TR AR Y IGRR B TR AN R A B R
T, NIRRT R MR A A R, FRENR RSB s
BTG RN | IEACAAAHIEYT BAR.
(=) MANFERSE
Mk 2 ISR RR Y], HBERRA (GIST) MRS
PR ZGALH m R ek, HRA S, EEW LU LA
[
(O FS5mEEkI% GHES R EC A IR R =)
(@) PO EE RS ORI nE . IRACITEETL)
(3) P HEE S84 FE) ATP 85 G0 i sl
UEAh, WEFSIRRIN, GIST T2t R PEREA e e (IRt i ik
— AN, B HE R RN E AN (MDSCs ) 239"
- TS REMHI I G, X LR IR, UM TKIVAY Y 7T
REXMELANCXI TR 25 3k, AR TT e 5 I & So e vayT . AR T30
FLEEHRNE, LASSREITZaman.
(M) MELBTSEREDkEE
FESCHA R SR I RE T, 28 R P 2R 500
TSR, REEFR:
— HEARIGRAFAE: LIRS SUEIIRBIRAS, AT
PRI, TR LR FETT RSN TV T RS2 MR e = T 5
- TAMEEHME: W KIT, PDGFRA SIRS0EE A 1542k
BEALE, EEOEBFANR TKIs 55 SR i B .
TR AR, MEREREZE . BB R R LR
A TE B I R SR DO R R N 0 Lo 55, HAIRy T Iy b
VPPl . X 28 \TERTREAETE AN IR S VAT A5 RaE, sTTER
ST RS AR IR, A YR T IR S
(R IEFRRFAMRSEEE
SO s IR AE 2 T I 2 B i R I T T, (BEE R
TE TR (GIST) Ml AR A R T H I 2 L N, XLl
PRZ B 20 7 H Ry e
(1) R 2 IR A T, KM A 2
@) V87 FR e B H R AT IR
(3) B R TR TR
X PR FE A [ 2T e VAT A I R S P AR I A Y
WURAE

M. MEBTNED

(—) KEREATT

TKICE PD-1 #0150 Hit5 B Je S i A% A= sl TKI A J30
TGRS, 5 PD-13GIFIBEA, 7T DA EHE T T 4%
8, FF HARE DG RGeS D842V 2845 TKI,
SRR S (ICLs ) BEF T —a e ERRIC 2y, A 5¢E
RIS RS GIST MEARZERZE (ORR) #27+30%

(Z) KEFRkREhE

T H IDOERETTIRE TANBLIRE: FERFLERACE PTG 5
NK UG, AT S e R T I 27 g Bk e, 42 i R
Ho SR, CPTIA/ S PD-L1 BRI WAL S M5 T (2
HERCRER, B CPTIA MO (AL IRy, &) nrgaRferste
B (ICIs) s M,

(=) #hElRETiA (CAR-T. BERS)

CAR-T: {ADURSZAR T4l (CAR-T ) 7 i B 1
FRMOE B T AN, (ERECRBAE S R IR 4 SO H A%
I fE, 20224F (Cancer Research) #iiE, #B[a KITH CAR-T
TE GIST /NSRS Ay 8 25720 /INIRE (AR, (FL L™ 5B R
TME KIT 5 PDGFRA SE[a)ff) XU soRNg " T BRI U
2021 4F (19— TG AIE ZR KIT-CAR-T BEA I 8 B IA 7 1
1 GIST ImT 7t , W40 R o i IR R TR Rk, (1
FrAPIEII . CAR-T PR GIST L 7 28 fL4; TKI
[ESTENE PSS - M & W Ea C AN 67 S e DS SE oS &S i)
o HE TRACE ARG SECATRIT RN, AT L
EFRIE R R

VIR W R (Oncolytic Viruses, OVs ) &—25i@
T PRI 2R IR A MG, R IS BT R SR SR AR ST
T B, 20214F (Molecular Therapy ) %38, #F KIT 4 ik
JAB TR I TE (Ad-KIT) £ GIST /MRS i @ R k4%
MR, B B e il B AR AR I R TR I A
SAARNREIY KIT 28452 [, SGSRBUIMR JoBe N, i (A
T-VEC) 5 PD-THIHIFIEE , £ B AZR T CULSE R,
FAUSRMEAE GIST FRIEEBH TR RIIEGAE, — 00 TN STl vA
MR (DNX-2401) 7ERRHA IR ((045 GIST ) sPifaeatt,
WP GE R BRI A B AL AR /N, FLIR A2 RAr . BCA RREDT
A DNA WS, M EE Hles, IGARTTIsc RN
FYICE VIR 23 TSRt GIST AR 1) T 4020 . VA8 280
T B R A R R S ORI, A GIST YAy 74 T8
SR

() #RELEARAIN A

PKHARAE S BRI FUE (GIST ) 3897 TR o T
YEIT RS 22 R L T (Y SRS o B R I % TRIAE—
SETREE DR e s TKISEN & 535 CAnOIERTFIEREME) 5
T DU 8 6 FR G [ AT TKT (s teak e ) Fdidsi s
25ty (40 P-BEE G ) |, AIEIZS MR TRE, TR B
AR TKIRUSE, —e R EArsif TKIM 25 n . 45k
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FAE I R RS R R, RIS A R 5% BT T
GIST YT ILEITE: . Jraoi e s v,

(&) MELiaFT

AMARAIRTT ORI R (GIST ) I OES
—, SRR R AR S ARRNATT P IR BRI, 7E GISTIRST
ARG B IR SCBI N BRI 2 1 sl AR
W S ARSI SAR IR R N B AF AU, SRR )
21, HE MR B R A G, OB R AT, e
AR, AR, RREAFBIS G THE, LG
AT IR, h EE G AT .

(75) R BhyEREE (L ERRS

T IR AL AR W Rl (R R E 7 R B F & — s H A Bk
LRSS T . GIST I H WL Goy 7 RO AU, T A
SPRCRABR, XA GISTH “¥ i Rtk (HIfeeg i

St

A RIS ) A, B, AR R
A R DISESRGEERITROR, BN TSR

h. BESRE

WK, HIBERBUE (GIST) MIAFSE CSCBl B al B
HUH PRI TY R, BEFIGRTT 5 0 THF-BOA
WLtl, SREMGE T MBS A BUR . AT, W2 AN SR AR
GIST {2 M R ME i, e sl 50 £ GIS T i 4 T
FRO B, 27 RA IR, ERCE RN . AOSTBUET %
JOTIRE R RIS ARG 45 G 2 AR R
Wige, BURRLANHI GRS I ARG T SR, s ML
F AT R 2SIt A LASS B 1 RS

FREIH S s AT (R S P M AAAER 25 58
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