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Gastrointestinal stromal tumor: immune microenvironment characteristics and
immunotherapy ideas
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Hospital, Affiliated Hospital of Nanjing University Medical School, Nanjing, 210008, Jiangsu, China)

[Abstract] Gastrointestinal stromal tumor (GIST) is the most common mesenchymal tumor in the gastrointestinal tract, which is
insensitive to radiotherapy or chemotherapy. In the past two decades, the tyrosine kinase inhibitors (e. g. imatinib) have greatly
improved the prognosis of patients with GIST, but primary or secondary drug resistance occurred in a considerable number of patients.
Therefore, it is necessary to explore new treatments. With the development of basic and clinical researches in tumor immunotherapies,
more and more patients with various tumors have benefited from immunotherapy. However, the application of immunotherapy in the
treatment of GIST progressed rather slowly. Although there is some progress in immune checkpoint therapy for GIST, more evidence is
required in the future. In the promising fields of immune cell therapy and neoantigen vaccine, no new technology has been introduced
into the clinical studies of GIST. Nevertheless, GIST has abundant immune cell infiltration in immune microenvironment, suggesting
that GIST may benefit from immunotherapy. Instead of directly using the characteristics of epithelium-derived tumors, immunotherapy
studies in GIST should be based on thorough understanding of the unique immune signature of GIST. Only through targeted researches
and GIST-specific immunotherapy, could immunotherapy of GIST truly improve the prognosis of patients with GIST.
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& A7 i 8] B fF 98 (gastrointestinal stromal
tumor,GIST) & B i s % WY AR rE" . &%
W& AR B R/N™, & W4 #3506 2 BT ik Ao iR
JE, GIST H #9 75%~80% iy B & E KIT £ F# £ 9.
11,1314 17408 FRA ™, 5%~10% #9 B # 7 1 /MR
AT 4 A K B F % K a(PDGFRA) 2 [H 89 % 12,1418 4
EFHEAREY, GISTH TRMITHEERERE,
H B F D & B (imatinib) & — Fb KIT B £ B2 % B
14| F (tyrosine kinase inhibitor,TKI), & %4 it
FDA ##/E B9 GIST — 47677 24, 7] B 3 & K K £980%
BHEMFAOSFPFSY, REFRIFWIETHR,(E
K 14% B9 GIST B & 7 & & B B A 4 & 3R & it
WY, KA E, = REITHMERYEERE
FEEASEIAWAE". B, FEFHET FiE, £
fit 25 J& GIST ¥6 7 Ay 1 5 K .

GBS —HREMIBEABREENH R T, E
Z AR IEIET FRE T R HHE, EGISTA
B AR RE D FEK,GIST £ IZ 1697 & #1175
JTiZ RVE. 1N B BA A IR o 2 B R A WA R
B HEMFTHNBETERE R L BB EALY
HEEFXA, T BE P ZMIE, BT R4 GIST %
FiRITTHER ., ERBEAEE AWER, £ A
9N %6 T BT R AE GIST ATEL Y B2 A DL R 5 A2 B T~
F, A TG RE £FAHE X% E T #GIST W .z 6
TLRERRNER T A, EAEENE N,

1 GIST R EREMEYHE

BT REIET R E IR, B R MO R A
BRI RT S ZXE. WERAAZHARETS
JE B IR AR B A R R g M MR R SRR E R
Rk, NI BN R ERBEHBRD EEB L
AN, 5% W R E R, GIST R IR T 18 72 it
W Cajal 20 8, = B 7H A #A IR o 2 T R A By SR 4L
BOEAEMAER A SRR EFARE KRBT
A8 K. M4h,GIST By % & 1 5 £ B A2 % % 37 1 1k
R ORAER AR g 2 T GISTHG .
1.1 RELR XA h %Iz I R

1 9 B 9 A R oy A R % A% B B R, GIST By fi
S8 4k PR 3 (tumor microenvironment, TME) 7] g8 5 IX
EHRENEAFTA X, GISTHKITREMFE
&, N T5%~80%, 77 S 5%~10% e GIST 4 i B &
PDGFRA R &', —TH 44 N\ 75 4 GIST £ & 3t
AT RNA W 57 & 3, 5 KIT % & #9 GIST th 3%, PDGFRA &
T GISTHA 4 F E £ 8y CD8" T 4 Ml . NK 48 i &
Treg #0 /. M5, PDGFRA R Z M GISTA L F kA E
EACF R A E F, 4 E H A # AL F CXCL14(C-X-

C motif ligand 14), F X H E £ FHH A E
(neoantigen) #& fir, /¥ PDGFRA & & B GIST A A ¥ 5%
B % g B . E O, 5 KIT % 48 #9 GIST 48 b , PDGFRA
R B GIST B 3K 1y 38 78 45 %, # 7= PDGFRA & &
BERLAENMAERIETRR ., TRFWKIT
A1 PDGFRA %8 & #7 GIST By 4. J& {4 #1 3% 1~ ] , PDGFRA #y
TR R KA Y F F %% % A A B R
R, EPDGFRARZ KA+ , HH —F 248 F 18
B D842V % % , PDGFRA D842V & % 5 4E D842V X & &
# A, D842V RE GIST it g B H ¥ £ Wi CD8™ T 40 g
S Treg 4fE, T CD4" THMKR D, XA EFEHT
IFN-y 2~ 30 36 fm B PD-L1 & 38 E A, Z4h, FEH
Je &t F D842V 5 4 v GIST B & By )7 24 #8441, 7]
BEEHERMABEHFER X" FL,FRART X
A GIST % MR 3 B Bl e, X e 2 R o 6B
W R R EITT T LB BRI XA R ML s, H A
2K IR o A R K KA B GIST B T [ %% HAEE 3 &
KENR
1.2 HRIRBE G 2 ) 45 A8 T 12 ik I 4545

TE B R AL 8 BEA MR 2 MR
BAE, MARARM RN ERTRESEEY
MR K A KRR, GISTREMAEEE LA M
TP AP AFAE
121 S#EMAREZEERNMNFME 5 EEMEHE
B G 2B R R B R, BT B R R S R R
%% 40 M8, T GIST 4HL 4R oF &% £ B2 09 40 il ok AV & it 5
M % B v %0 M (tumor—associated macrophage,
TAD ., X KM & AR AERE T, 0 1L-6 fo
TNF-a, 5+ Z(E A 2 7E B g e f (R 2 i & A& &
DARAE 4L E Y, GISTH L F £ 5 Hy TAM ¥ 88 5 4H
Ak B F 6 R #F % . CAMERON 48"y #F 5% IF 52
GIST 40 J & 3£ % % 40 2 # 1t & & 1 (monocyte
chemotactic protein 1,MCP1/CCL2), & 5 B " 4
MR R 2 BT Az 4 e B T A g XY
Bl M, 7 BB R o, E T RE K IR IR #) 4 0% I AL
ARG ERKOER. — BB TAMp HEHA 1A
B i 20 A (M1 o 38 B8k vE Wy 2 B B v 20 B (M2) T 2K
M1 B ¥ 40 A 19 34 RE & 7 o B I A 4l LV TR R B 4
MoHMTHBRRERR, F-ARRMEBEEF. 52
A8 R B R M2 B %R 4 A 38 3T 47 4 Th 48 A5 0 ROE
Ao R B A R AR 2B JE K B . PANTALEO %" #f 71
BRI, KL BARERITHRERMEGIST F , E % 4 £
AEHBERNTATM2RAME . 7 M-CSF.IL-4 5
IL-10 B9 R8T, B4 20 fE A B T 15 M2 B 4 A
1k, # 38 3T 7 %& 3 PD-L1. IL-10 = TGF-p i 47 %] Th1l
RN FHREFR B DEE K, FEIFELEX
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BT M T bR B A AL AL Ki-MIP 1R R AR
AEBMEAE AL, AERBFETE S KE,
GISTWKI-MIP En A R HEXRLMESHART
AL, BwiZ A& LA E A AL R i —
o MHRHRRR, E A ERERAGIO cm)
DA R 8 46 B8 v O AP E P K -MIPT B 4 B IR O
EmEE . RAZILATGREAREMBELELE
HER .

B TAM #h, GIST o & — & WL &9 % /% 20 Ji K L =
CD3I T4 M. CDITHMERE S HAEWER, @#F
CD8' CTL.CD4" Thl 4 A .CD4" Th2 40 At . & ik Foxp3
(fork head box P3 protein, Foxp3)# Treg 4 i fu
IL-17"Th17 %8 ff. CD3 TP ERE T/ N LE W
HIGISTHFHRETEWGISTFH EE 4,7+ 0%
BB B (210%) B GIST ¥ b 72 #8478 45 3 3 1K
(<10%) By B g o % L™, CD3' TH ML & K LA B
AP AESHGCIST R RGN IEN =4, &
S, ELAT 44 1 B B9 % 0 4B BB % ,GIST W 923 Treg
WRER %, Treg 40 8 7] DL B 32 3 A 307 1) 32 40 g 19 V5
1k 2, 2 3 3t 4 9 TGF-PB 2, IL-10 % 48 jf [F T 40 % %
JE RS . A A, GIST 8y Treg 4 i 7 5 M2 E
e f A E 2 IEAR KM, SRR M2 AL B vE 4 fR A R
Ve VT BB R Bt T Treg 2 M7 GIST F By 4 7, B %
H£ B 5 FGIST & WM& M AT k. HIK,GIST
AR EAMMEEN RZHMEER D . CTL U
MHC T 2 2 F PR ) 14 B9 77 2R 7 %8 40 i & @ W 30 R
FR-MHC 11 4 ¥ & &4 (peptide-MHC class II ,pMHC
10, & 4% e 9 0 & B R A DA R % 0 S ) vy 4 R0
GIST # CTL/Treg 40 ML tb. 7] 2% 1K, 7+ . GIST 48 At %8 >
THLA T R4 F &3k, X7 68 & A% CTL Uit 8 % %
TR, Ao B S JZ W HI IR . 5 &, GIST o By NK 48
MITh R R % . 5 CTL 4L, NK 20 i 6E 46 5 X 15 P &
MM EEFAREZGE, EREEITHGIST
FONKA RS ERE R E AR ARBHRUR
FAFH TR, RS BREAGIST F ,NK AR T
% A % R NKP30c & ik # Ap , i ik TNF-a..CD107a 1
IFN-y - Wbk >, X T g B 2B B H OSEAAN R 1A o
122 JB& 5#M M GIST A4 1 Fl 9 %% MR 5 4+
B BER A, B & M GIST i £ ¥ 4 32 i By CDS’
A1 Foxp3' 40 it 55 & & T %5 # M GIST. M4h, # %
GISTHFM2E MMM EEZ R A EMBH2E, X
FKAM2E M e SR K", o, £
T 10 R BR B 40 A B8 R R T E R K R
B, RE 8 2 E B 4 B R BRI R R AL, BB
ADCC #1 CDC. 5 & 6 J7 W1 GIST F By J& & fi¥ 78 AH
B, BA M ERBEMEGSITHFHNEREE £,

GIST Wy = B #: /% 3 (L & JE JE BT BE™, 1 [l %%
BREn e EmArmbg XA, HRTHEE, FIiE
HBEEANEEEFELHCI T4 8™, CAMERON
S B 2R S5 GIST FE PR 46 4% i 3 Ki-M1P B v 46
MEZELSTRA M, FETRSHEBLEA LK
FrE. U GIST By S Z IR 5 5 Rib J 1Y A 4 3 A 1
IR R F A I K, A AT GIST WA
] . % 40 B LU 1) B3 BE 22 3 F R R A RO 0 AR
BN TCISTIW iz it T EAFEER L,

1.3 IR FAL 3 % g ik

BEARY LR, —EH/NGIST(RAE<L cm)
EH BEAEART AR WL 2R, FH N GIST
HENEREERFANGRBAEERE ST S
Gox kit k., BETGISTH fx kAl B AN EE
BT LA EEH : (D% % &2, 3- % v & B
(indoleamine 2, 3—dioxygenase, IDO) it & £, &
GIST # , c—KIT & iT ¥ 7& ETS & & % % A F 4 (ETS
variant transcription factor 4,Etv4)iF & IDO
W R IR, ME N — FF & &8 4 #E R e, 1D0 ¥ i B
CD4' Ik B 48 f 41k Treg 28 F,, 7 B 3 47 41 CTL = NK
WY, WA, EFEEARREDHNERLT, E
#2908 Co TAMD B ¥ B AR R it % R AL, 5F
4 vk TGF-B = IL-10, & B ALK *F fiF 78 41 R % % it
Z(2MHC 1 Rk, MHC [ (REZRBH £ H T
B ERP2MEREGATE. MIC | £4 M EE
ERHRE, FEHTHMERFGR, T8 2z
JI* . VAN DONGEN % ™' #f %% % B , 70% B9 GIST 48 At
MHC [ &A%k %, S 3 CTL xf it 5 40 F i 3R B 68 A7 &
. (3) % % # & & & & (immune checkpoint
protein, ICP) By & %k ik . PD-L1 A £ 7E 70% % # Y
GISTH kit, XM & LKL HERFRCIL %54, F
WA AEGCISTHE A RAEX™., EREZENE,
ICP % 34 8 fm 4, % PD-1/PD-L1 37 41 25 47 7 GIST + 1y
Rr B4R A T 3E R AE o

2 REERNEREMIMRIE] : ERAEEILS

B REITGISTRE flthy FREE A Y, FEE
J& AR F] L3 3E 47 4 KIT = PDGFRA #Y 7 % ¥ A2 3|
0 8 F R, 5 GIST %% S B0 52 1 5% 2 11 47 oF ik
EBZERE ARLAN, FLEREERIF T
WK EGISTAEMEWIFERAE, —FE,FE
B R BB R %% 40 B A B, VAN DONGEN 4 g
HREN, FLEREEREMBEE AN FF IR
Bl F IL-10 B 43, X & B R A7 B & R I8 9T ¥ REH Bl
TR EGIST # By & M & M I HE . 1E 4 GIST K&
e zh & H L, KIT R ENE G TICERT, &
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WRERMH L ENK 4 e & g, P E&RER
& KIT, % 5 NK 40 j 7% fb, 3 — 25 B 3 Thl 40 g K
7 638 Ao, ] B3 Am TEN-y 89 430" . — JRITTEA I R
R T 77T 4 GIST EHWNK BRI fE, £ R T
N, EEXFLERIGIT B EHGIST B F,I8)7
24 A J5 NK 28 B, 4 b TEN—y ACF & 1K 7T 4% 80 4 K 28
A 7 ST T B F (2 4R B & K PES 4 85%, T
BATFHER A 50% . o, FEHERETLETUL
Zm DR B E O Treg 4 M K Y. K
BALACHANDRAN %' 4 2% oy Zfy y # AL o, 7 I %5 R, 3
e b e 4E 4R CTL B 25 B V& b Fn 3 7 R Treg 40 AR
W T, CD8/Treg MMt E ¥, 7 —Fw,FL
BT B E e Z AT M F . 1DO FT LA | NK
20 il Fu CTL T 0 7& Treg 4 MY, #F O % B 1 1 B (K
ID0 & ik, B E B A CTL E L 5 5 Treg 4 M /4
=, WA FEERTRRBEIERFERE N
PD-L1 By kAR B A gk %™, U EFIHERNT
GIST B M FE R o, B TR T R IZ I 5 5
GISTHITHEZMNH.

3 GIST&&8TIIR

WHER, B R RIETHAET — LR
B, ZEAFEREHLE ZIH A ACD . TE A%
TERFRERE. B HARREICT A
HETGISTHHERR, AT &R T H
B BIR R A K e R A R AR
3.1 GIST 7T f& R ICI # /2 69 3K 3 3 A

PD-1/PD-L1 & E &7 & &k & 70 A le JK 5L A &% % WY
ICT 1B 88 /5, SR T A 3R AL L R o8 o L B o5 7 Ak 3o
V4 R R F AL L GIST £ K B KB R E T 6L 2
ICILKRGYMBERE R, AHR KT 28
WA CTREALAE . LT W RN S+
PD-L1 £k &R, KICISTHPD-Ll1 RX B &5 T
AR E . B — F W &I &R GIST #
PD-L1 k£ B ZF & THRENE KA R+ £ KNG
GIST™,

M 4h, — T E T 608 7l #1 4L R 8 B R A
RNA U FHF 5T T TME 7R 3K L P B R 2 5 4
PD-1 %B BT R X R XITUHRAIZET WIE %
J& /- % (sarcoma immune classification, SIC) 7
L% BRI A 8 (soft tissue sarcoma,
STS) B9 TME % J& 3% i A2 & xt H # 4T KRR EEMN
SIC-ACH, & V) ) B SIC-E(F 5 19 %5233 8 , % ICT
BT B R R AR K . LR 4h Y 60 5] GIST
FAF25% B TSICER, & THMEAWRARA
B, LA ERFRARIRGIST W 462 ICI K24t £ 8y

HammEit.
32 % WICIA&GIST &7+ o8 AT

RE GIST b 30 4H LBk 8 B € & B9 PD-L1
KEAF,EREEWE T ARAIEKRFRF,
PD-1/PD-L1 ¥ 41 % 24 ££ GIST L . HF R U2 B & 77
B AL FH—TEBFHBER T EFAN
GIST B & £ A PD-1 A RA L A FHRE T
&7t CTLA-4 B HU 4 UL A 2 47 AT i BE AL 11 A 1l SR
B ERRRN, NRAALEREHIETHF 194 8
& A 10 %4 (52. 6%)SD, I /K 3% 25 % (CBR) 7 52. 6%,
FALPFS 4 11.7 B s Bk AR IC AR 247677 4 W1 16 4
BEF, 14 EHHICR, 44 £F 33 SD,CBR #
31.3%, FALPFS % 8.3 A . AR LR, FH
MAF AL ERELETRREASE, FALPFS A
8.57 Bl

— WG R A HT T TKI 5 ICT B & A A .
— T I b HAEN I R R AN T 20 & % M6 T J5 it
BEIGIST B+, KR AL W& R 70 mg/d Bk AR LA
HEH10 mg/kg BT, EHPFS K 2. 84 A, & & I
AR RN, ARG ZHRTH—%
DO KA THMEHLREREL4 TEARA, A2
4 ID0RIBAFLEEMEZ FEREH®E; pATEE
BT & A TKI 5, & &1+ ID0 K -F T F#,
CTLA-4 8407 5 TKI P EIfE A, FT 38X — & L. DA
B A ICT ZEGIST BT F M AR BT A H
(R R PSS
3.3 MRyt kA R A R T AT RA S B

DA CAR-T 48 fi Fn TCR-T 4 jg 4 R R 37 & T2
WTHERETHFERTET REEHE, £8 0F
(CD19 CAR-T) . £ & % (NY-ESO-1 TCR-T) %8 7&J7
HEFTH, B EIEGIST I8 77 F CAR-T 48 jf1 ¢4 &
F e TR EFERNZ, 2 75%-80% 1Y
GIST £ # B A KIT &4, F M KIT 2 CAR-T 40 f 76 77
BOvE 7 BE B . H Bl 4F AT KIT 89 CAR-T 48 f U677 B &
YRR . A e KRR R, FLKIT CAR-T 48 g
Bb 45 45 & GIST 20}, 7= = TFN—y, 78 R 4 2 4 28 it
A A B 1 R A LT R D R R 2 A0 A A
B A GISTHY /MR F , HUKIT 8 CAR-T 40 f i vE 5 B
BEAEKW R ZEH . E AL CAR-T 41 fL fl T 677
GISTHIE R K. ETRFNH YL Eah, Kk
S I KIT CAR-T 40 Mo st b ¥ & 5 FH T
GIST V677 19 s R T o

TER EermAeL NFRENGEEF S
MEF M, KA EEERE - ENFLEELA
PERS XHARBRTHERRERTHREIRE
BEBRBE(FERXKBERTOTMFAENER =&
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BEWHWHRE, T FE T MHEHEXHRE (tunor-
associated antigen,TAA),HMERBF A HEETA
BREFHAN, AR BERERERR, 2R E
Wi, B RIETHERAELY, XEFREST
MR EEMGEEEAEEREN, — A E " UdE L
BEHEAF 4T AT UEE(— RN T
EHENFE); 7— 77 LE R & LW 3R AT
X RLH R KEE , N R EF R R EE
BT EFRE., B A KAHFNREZE LA T
GIST 767 B Al A IR 3 , B B3 V& B 8 & GIST & — ##
EAAHRAEARTWNRANME, Hx D E
W%%%ﬁﬁ%ﬁﬁ%ﬁﬁ$ﬁﬁﬁ%ﬁ$%MT
fﬁ%%?ﬁﬁ%%%%ﬁﬁ%?%ﬁﬁ%%”%
),z BT B R N GIST $T L B 6 )T W B & L
%WQKK%NMH LR T AR RS
H B AT 7 ol SRR I 30K 2 #T AT R

4 & 1B

GISTfE X —Fh A s IR o 2 T R ZX 4R
FoE, i THRAEEERETIRKET R EHRE,
HEeBETMEREMESEE., AHENHREEHA,
GIST By % 7% 0 5 35 B 40 41 0 40 A 3 m 1o e 8 2R 4%
ZE R PR AR B, At £ AR B 5 6
T2 8 BA BBk &, B M, GIST By %% I8 JT £ A #f
REORENEENE., E4E LR B, GIST 1E A 5
HRKRBRNE, AEARTFER A RREEHE

%%WW@ﬁﬁﬁ%%m%ﬁ%Wfﬁiﬁ%E
% & KB
%ﬁ%%T@M%Eloﬁﬁﬁ&mﬁl%%%&
GG T RAEGCISTHAHEMATES M &, Ed T
GISTER AN S MER R R EHRE, £ H &
HEREGTHEERT RN, ERENTRT. HEE
N FHE AW KZE . FIZIEIT R 7 DR A A
GIST . B M F 4 SN RBEN, KRk 2R IETH
R AGISTREFME R BT F&.
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