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[Abstract] Gastrointestinal stromal tumor (GIST) is the most prevalent mesenchymal tumor of the gastrointestinal tract, with
imatinib serving as the first-line drug for metastatic GIST due to its good clinical efficacy. However, the majority of patients exhibit
tumor progression within several years of drug therapy, primarily due to the high rate of drug resistance, which significantly impedes
drug therapeutic outcome and patient prognosis. Traditional approaches to counteract resistance, including dosage increase and
subsequent line therapy yielded suboptimal results. As a research hotspot, intestinal flora has been proven to be closely related to drug
resistance of various tumors. In recent years, it has been observed that specific intestinal flora could serve as biomarkers for early
GIST patient screening or as potential drug targets, and modulating the intestinal flora through interventions may delay or even
reverse the progression of imatinib secondary drug resistance in GIST. This review delineates the drug resistance of GIST,
correlations between intestinal flora and drug resistance of tumors, as well as the relationship between intestinal flora and drug
resistance of GIST, aiming to provide novel perspectives and methodologies for clinical application.
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B W iB [8] JiT J8 (gastrointestinal stromal tumor,
GIST) i T Cajal 40, 2 W 1 18 5 UL A [ i Y
PERE A T IHAGE AT AR AL, P RLE
(609%~65%) /N1 (20%~25% ) Fe Jg i UL GIST HU4E &
WAL 1.2/10 T BRI JE S — T/ N TG R
T8 i £ 55 (tyrosine kinase inhibitor, TKI), FEVRYT L
Btk GIST iy —Z 259, HEEURETERITIE
kR 2y, — IR DI o, BRER
400 mg T 525 JEIRYT MR ID] GIST S8 10 4F Joitk e s
FEAAL N 9.5% , - g it 24 73 2 FR il FL il PR 17 P ) o 22
RERP, BATE AR AR Y5 AT ELA
I7AF T I AT 2 (R, (HSCRBARFE AR,y
JE ) TR IR S S 220 18 i 18 R i 254 D)
RGP AR SCERIR T RRE A E RS GIST 58 e
25 2Z R FR, B TER GIST Byl ARG T #4811
SR

1 GISTXHEDE Mz

2001 4 Joensuu S5 YA L [ 2454 F 85
AT VUM GIST /835, JFEUR T RIFIIRCR
Woim , B E R B2 B TR T RS AT Y BR B
EREER M GISTT ., SR, 14% I GIST [E7EH K
P25 )5 RO X G B JE BT 2, 50% 1Y J8 5 78
P25 248 J5 R BRI R RS, HRTIA R GIST fif 25K
AT AW, RJUR TR 25 FNgk & 24
L1 JURMN 2y IR 2598 GIST i3 i I 245 Rl
RO X R AU, 5 GIST HEPH 58K AUA
Ko ZEMHFEREH T THRERKRE 2K
(KIT)/ ML /I AR 6 1 A= 4 TR 32 1K a(platelet-derived
growth factor receptor alpha, PDGFRA) Jt 64§ i i/ 5
AL B GIST X S JE AU . 2 PDGFRA &5
18 M TR RS A I M SR AR b g L,
T D842 SAL 1 AR (11 D842V, RD841-842KI
DI842-843IM 45 ) il H X fFH Eh B JE TR S i), e A A
AL 2 B0 WA AR R i 25 DY KIT AR
17500 I R RS BRI, Al I U
S B 1) VG T 235 4 3 0 52 5 AR X 25 0 A ke
1 KIT 55 9 4h i 72848 1) GIST Rt Xt 5 Je 1y
R i, 5Bt m 2GR i A REX IR B A —
IRIFRCRY,

WAL, 5 WA AR 2 A2 b 5 GIST it 25 47
x, A0 FE B8 H1 R B A B (succinate dehydrogenase,
SDH) W FEFE[K 2875 (SDHA . SDHB., SDHC. SDHD),
SDH T ¥l 43 3 % v it 98 25 X 2 1 52 2 p2.1 (proto-
oncogene proteins p21, RAS)ZJEMIEFZEAE, BRAF,
PR LT Y-S5 99 H T 1 (neurofibromatosis type 1, NFI)7E
RIGEAE DL s Ko 228 7 R 1 52 UK I S R e 3

(neuro trophin receptor kinase-3, NTRK3)/£F 4 1} 4l fifd
K HF 2R 1(fibroblast growth factor receptor 1,
FGERI1) i3 R il 260
1.2 4RKTZS 4k R 28 e R B S8 e iR
ST 5 GIST RIS siie e , A KENAYT 5 i
ELE R, ANTERI IR 25 ia T A AR A L
JEAA, . MR AR A I e B AR I R R
P HETE R AT INR , KIT/PDGFRA 3545
SRR GIST 4k A1t 24 1) fi = ZEAL A

KIT/PDGFRA 3159 5 A% &35 F 2 J5 & A= 1E [a] —
FERP I IR GRS, e o s 4k R i B LR AR
H GIST X L e ANBURE. Antonescu %[15]5@-&}2’%
JeIRIT G B ) GIST bR A T B I e Al 8, 47
FEAE KIT 575 11 A1 8 7 5 2878 1) BB AR 5 RS kil
P RGAR, XBLSRAF FELR A AE KIT A 17 48 T
(fI45N822K, D820Y. Y823D). £ 134N 1 (V654A)
I 14 S8 (T6701), FFH K $2 i KIT/PDGFRA 4k
R GEAL S GIST T REMT 25 ML o [RIRS A BF9E & BE,
R HE TR GRAR ) s A G Rk 5 ) S 2 AR % 1)
¥, RAEEKITH 13, 14, 17505 LA S PDGFRA
25 14, 184N BT ISRy 2 W7, A,
AFHRIE T 16347 J5 & KIT GS6SR %8 7E 1) GIST
16 F 2 546 1 PDGFRA D842V i 287508

WG RIN, FFAERTA X B 2 e T 24 1) 2 5 40
ek 35 2848 , [F It KIT/PDGFRA 3145 8 48 AN fig
St REUR AT 25 0 & 4 . KIT/PDGEFRA i % iA
BN NS Bk K 25 T BRI R, LY S
iR FRIE AN, S8 TKIs YA R0 AT A,
Ak 5 | KT 245 ()82, Debiec-Rychter S5/ 7E 4k & ifit
251 GIST WG I 2 KIT SR P31, 1228 GIST 2254
TRIT R ATk R . Liegl S5 SE 53 4 GIST 7 7%
JEREAS, FEEB AR 2 ARAT 5848 R AR s I 3 T
KIT 3L P 5 FEp P38 St il R 13 o0 s & i
A 3 0 AR 2459 A T 2 PR

16 3R A RE RN 25 LTI, KIT/PDGFRA 34%
G S GIST 44 K i 24 1) G K 2 . KIT 5 PDGFRA
[F] & T 22 1 g 2 iR P e (receptor tyrosine kinase,
RTK) K, 43538 5 40 N BCARSS A 30 s 5
W, MG . LR AT,
KIT/PDGFRA F K 5745 25 5 35UV Jed 4t L 1) S8 14
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I GIST 7 1R A 3L R B B AR 32 1 T 1 2 5 e
KP4, ZLRR BRI Ay J2 ] skl e 32 Jr 1) — 2 25
A TE, A BE AR S W e i R 2 D) A G2
A, Ravegnini ZEDTI3E 15 %) GIST 540/ GIST (micro
GIST, GIST lfi /R BT 2C) £ 3 ) 2 G et A 20 A
R, GIST B34 il B AE T R AR AT R & R BT
BrEmgL, SRIREHANEE, BRFE Wi
Ve Yrhn &, M GIST RS Wi AT e PEAG B AL nT
fE. ZIWBFIEsHT 18 W1 i 1 i 28 SR
BB RE 225, U0 Wang 55515 b T 45 B 8
(colorectal cancer, CRC) & 15 fidt B A\ HF 1) 1 18 11 B
4N, R CRCEFHRNImEREE . HBHEIE .. 5%
HHHIES 1L R W R s, M e
FEMRERHE R P2 A T IR AR A 4 P FERE . TR
Eh & — P i BE N8 11 2 (short chain fatty acids, SCFAs),
Al AERF A PR (AR S R 16 B e e M, S
il S AE FIHEAE (9 & A=A P, i AR A 5 R AR
0B AR 25 55 . AR B, SR
ANFEAALE, BB E IR IE e . TR SR AT
TR A5 TR R 00 ] s R A AR A T
FFEAE T R T 800 B A8 B AR B AH G
222 iAW A B9 AL Sarhadi SEPY & BE
GIST /& 3 1 7 18 T B o 2 FE M A £t e N AT BT I
5, 17 B A B DU B B B AIG . Ravegnini EACH
AR B TR 2 RE VRS sk oAb . R el 28
e, AT B SR TS VS TEAR RS s I AT
TEI K FRA 225, BB THE GIST 240
PorAn, RAFETVRBGRAT T8 7 i ek e
FlE e GIST W 234 o 5 L 18 J i R 25 11
WRE AT SRR RA —E W25 . HUR A
B2 25 s (yCRC) S E I NI A= 2 HE v
Hor R T T S A B AT T s =LA, B2
yCRC RAMSCHEF B S18ME REEMHLIL,
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O IR T A B AR AR HBYS, eAh, AR R,
GIST /B E IR 4 FE T TCRIEHT] . itk
BT JERER T RHAT IR ) SR AR AR A
[\ 5 28 E 30 5] 43 A (linear discriminant analysis effect
size, LEfSe)Z5H /N, GIST HAEZ RS SR
WA BUFN RE S A BN IR A58 D BOWE TR i A DGR
e, 35 e A L v e A W i DGR A A
) SR AHTE W7 e i 1 TR AR AR AL B B IE S 5
22Tl 5 g 1 e P 1 DR a2 28 DDA DG [AR e 0 k£
AT (CANFLERAT I . BUBCAT 755 ) F RE AR, BURTA
(ANRIAATTE . WRERR T 45 ) I RF A g n ), JFilad
ZFHIL S R T 250 . ANAZMAT TRT (Fusobacterium
nucleatum, F. nucleatum) X A 50U W0 E (A0 35 004
BRI YL PR R R IR TR ) B9 4R T2 CRC YR AR
FIERE, SEMGaRETady AL Y730, F nucleatum
38 o3 8 5] Toll £ 3Z 4 4(Toll-like receptor 4, TLR4)Fll
#E #F 4> 4k A 1 88(myeloid differentiation factor 88,
MYDS88) {5 51l 1% L S 45 5 PE microRNAs, #16 H W
RIS CRCIM 24, LA, AR A, 7
YT T, 48R o 33k M1 I 2 B (enzyme
cytidine deaminase, CDD, ) 57 F4) 44 14 T Fr i 1o 5 5
b PG (— AT 25 ) AR AR TG PR ok A
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IMEIREAS 20053281 Hs0% 53l

A%, IF5 GIST R BUIAREE . R [l fa e e 73
PR GIST B H B WAL 227U 0, $OREE AT
RERAE THFEINRE, IF Al RENE N GIST I A bRk
IS PPl

N5 & TRIs TRYT GIST I WA R b, HARAE
A 309%~50%,  HLAER S AR, i Al 5 A4
PR AT 22 TRIs 5 R IR VSAEIR . WA R s, 4%
A= BT T G2 2% B2 AR K R 32 14 (epidermal growth
factor receptor, EGFR)-TKIs 7 Jifi it 98 J5 5 | A2 () 15
TGN R R o G b A 4 Hh TRIs 6
7 GIST J& 5 | R A 5 AR AT e ok IR P 5 A6 BRI 59
TH PR R e

) GIST A TEL 1 — B Rl D Je iR o7
JE R X IZ Y AU, R, IR b SR B
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ARk, 3 T3 e 78 2 A PR A T 2E R A A (fecal
microbiota transplantation, FMT) 207 Rl TKs 16
7 IR IR T 25, YR B0 R TKIs AYYT AL
OV e e R o LA PN B A K PR A2 AR T s SR IR YT
%% M B 40 M 9 (metastatic renal cell carcinoma,
mRCC) Y —Z 254, (HEHURETEMZ G213
I RIE ™), Derosa A, #EZEFJEEE(—F
YER GIST —Z3R 97 2591 TRI)IRYT I RCC B H 5
ft BRE TR 1) 0 T8 DR R 2 A AR ) i 25 5 R FMT
BEBH 3 %4 RCC fafJid /)N R X TKIs AT 24514 . Dizman
SRR B, b T RUE AT B T A 4252 TKIs 1R 97 )5 1)
mRCC B E W WARLE . ILAl, Zhao S EMT KX
A K JE RN PD-1 A0 (9 J7 ey PR M T AL
FOE R Bt CRC, 455 Won Hoo] B B $2 m HE B 1
CRC B EH M AEAFR, XEEWtE RN, A 25
PE GIST (8 SR AR ARFES R 22 5, ik 4y
R4 TR 43 S B I W JLAE T 25 GIST | rh AR T,
TR A A BT B P AR IR YT SR X it
IR, BGE T FMT 453 B i 98 A 8 il A RE A4S
Fy, AIHE9E TKIs YTAL, Zefift bl =% GIST Xt 5
B A TIs i 245 1 1y )
32 WEWEASORT Ik IFEHRIR i, hiE
A DIRYT I ARG T s il T RAFRCR
FEE PRARE T R 2ok 22 P 1 AL 0 SO TR e
WO T S S N LA KA ] RTK 5 3038 45 7E M
PR AR T AR . Bilan, CRCIYKAS
F. nucleatum &Y A7 5, [R] I P14 i 18 B RE 2 )
F. nucleatum 3= %438 18 FE T 1Y 8 /1 8 [ (4 FadA, Fap2
S5 ) (R e A A T e kR 4 7E CRC R H
G ARG YT T, B I T TR T AR 5 I A e
FB 1 CRCHE RSB HAT BB L),

fit A2 YT A 2 — R BH A 5 7 A O
E AR, A O IR E A I RE R IR A Y
U T TR AR L, LA o e 2 e e S
ZWE RIS RY], FUFT R (B TREFLAT R . W
RS . BRI . AW LA I SR ) SRS
CRC R h A B BEAE ], MDBUBCAT 7 (45K
AT R T SOSUB AT B L UYL AT B 55 ) R 4 o]
CRC A KB, Li %I & B, IR 25 2E B g
BTN IR 5% R IR, JFREH
R 2N, XA AR A
R A AR A

FMT W 2 — P A7 30005 28 5 i 1 T A 1) T B
FIE 300 SR 1 B i JE A rh O R A R B AR RN
TR IS S8 T W B I A IR I (I S5 A AT RE
Shao FFVE L, FMT REMUE ZFh 5 2 ML 40 g K A1
KWF(JB) R F B, 0 B i A W ZE BT LI
BB CRC HYTEE . de Clercq %3 %H4552 FMT 1697
(4 24 1601 5 BB R AT AT B, RAKFMT
P TR R I A TR AR

R LI, GIST BHEANILR AR SRS
(0 BRI, T4 s 3k AR o TR AR A SR T4 ] e
FAERITBEE BE UG, Ik, 78 GIST BH 1A
AR IS A 4 1R 85 P] BB — i B PRIAYT R
3.3 GIST i &t 244U S 5 g i R RE AR DG T E A
PR 72 GIST 4k &} 25 Bkl v, KIT/PDGFRA 4k
K 57 I 3 BT i B IS I LB 3- 9 M (phospho-
inositide 3-kinase, PI3K). 7 2244 i & 1% fb Pk it
(mitogen-activated protein kinase, MAPK) 3 i 5 I
15 R 8 240 MR S G ) B N, HAT A i 2Y
PER A o IEWIA PR KB, TEOT S8 e it 25 1
GIST s &=, KIT M5 %‘?%ﬁi(insulin receptor,
IR) [F] N T 5 i — 20 fulf TR S TR/ 5 SR A A
£ A F 1 %2 1K (insulin-like growth factor 1 receptor,
IGFIR) S FIAR PGB Je b B )5 K 30, ARPE R JE LAAS
WA KIT 1) 7 20 5 24 GIST 41 i v PI3K/ 22 55 44
FiR £ 1 3 i (serine-threonine protein kinase, Akt) {5 =
T, R W] GIST H IR A T BB S | KIT T
Ui 3 % S, DR 20 T S G A, AT S 2L GIST
i 245040

AR, LI i 245 JIE 4 98 4 L 9 TR/
IGFIR, S EHAKAT 2(insulin like growth factor 2,
IGF2) 3k A, il IR/IGF1R BEA R0 a1
ARES, AN RFSE & B, IGFIRAEJE KIT/PDGFRA
FL PR 2 A ) B AR AL GIST Hrad ik, iR
i IR/IGF1R A B 2% fif TKIs 697 5 |2 1Y GIST 4k %
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Hii, CA 2305 o 38 o oo i 1w
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BB, AE KIT 2725 4k & i 25 GIST Fr g, it
PR i B R R 1 TR B IGF1/2R R ¥ % PI3K/
MAPK/Akt (35, REASAM G R 0 358, Rl
VA I PR B GIST TS (EVAYT B
AHBEE . 2RI . EMT. IR ik Rl
A R U 45 7 2T R GIST H 3% 10 i 18 TR RE S5 A
07 85 IR B IGF1/2R 23k AH OC 1Y R 4 1 43 S B
o, nIEZE G G HER . BLAh, BN 2R
(4n GIST A& 1A N AR =F B A ZL IR P S HR35 AT 1) 1) =
B, A T (AN o3 A 5 e A A R G g2 1k 3 11
) g R, NI RE R MM 2G M —Fh L 2 H 3K
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B AN REVE IR 25 ) T I TF-BE, tor]
YEN R A (AR . BRI 25 GIST 8 3% il i
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M, R s v R R S ARG I Ay Y B A R | &
4 R, BHEEEZ, RN, FEEENE,
T GIST HA KR 2 EE . Mg mtem . Rig
RN SRR, FEOLIEREEA =, X) GIST
R 18 R RS A S N B . [, B
GIST HYTif 25 HLHI A A%, MG i or 138 A4k +
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B ARARGE e/ o W] i 49 Y B s (R A A AT
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