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Abstract Gastrointestinal stromal tumors (GISTs) are the most common mesenchymal tumors of the digestive tract, and
most of them are caused by the gene mutations of KIT or platelet-derived growth factor receptor a (PDGFRA).
However, approximately 10% to 15% of the GISTs without KIT or PDGFRA gene mutations are called wild type
GISTs, which include succinate dehydrogenase-deficient GISTs, BRAF mutant GISTs and neurofibromatosis
1-related GISTs. Researches on GISTs-associated genes can provide new ideas for the diagnosis and treatment of
GISTs. The authors address the research progress of genes associated with the occurrence, development, diagnosis,
treatment and prognosis of GISTs.
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19834F, MazurflClark ¥ 5845 5 i 3 1) 5 788
( gastrointestinal stromal tumors, GISTs) X 7l
T A 8 i 18] A R S B o GISTs A2
b 2 Gt 5w DL Y TE) I 2H LU R, SR TR T
Cajal il (2B BRI T ) , BAAEM
ACEEE, EHLUE S B R sl 2 W e
WA Bl b B A A0 M 4 ko KT it /I Al 8 A K A
T%MWa (PDGFRA) FFIEHRA, FHUMA MM
it 45 2 1 005 Ak 51 5 200 39 5 O 1 2K 4 R L R Y
FEFE"? GISTs &K A FIHAGIE 14 AL,
BRI . R, BIBECEROE, B, R
BEF R, RESZEZ R, K/, GISTs
BRI w, ZRRWE k, B2
B . GISTs iy HE IAE ST 2 H AT A #45, wl LA
AL W AR 97 AT IF B L o AR SR I 88 AR B XS
GISTs &A= . #ERE . 2 Wi, WS S 25 4H 5C i 2k A
W aEAT B4 .

1 GISTs KEMHEXER

1.1 KIT

2180% K GISTs P AAFEKITHR N R 4F . KITJ®
TTT70 37 {4 T 22 12 D I 23 I . KT F 4t B A 235 4 3
T MG LS AR B, R VA T 5 R S LR R IR TR T 4
PSR TTAE A, 3 Ao 35 45 R S 1) 1 5 4900 K K LT 4
R EMHIER . THMKEF (SCF) & —FKIT
BeiA, 455 e 3F ATP 5 i 20 IR i e 445 A4 3 1Y 45
A LA KT 6 45 4 e i 2R AR R 1Y A Bl B R AL
SCF-KIT{H & il i 300G F g 2, G MAPH
fiff B M PI3K/AktiE R, A FHMYC, ELK,
CREBHMFOSEERE AT/ LE, 154 5 8l i
I it I v I O B 5 11 O R e (R
KITZRAS B &ZETFILA X, W E T8, 9.
11, 13, 14, 1517, HEAEIEHPIHIRAE
MRAR | IRARABMIEARA N, KITHF R
DIAM G 11w W, RS e 25/ slny B B
i, GREFFARE IR, MO B 11 S IR
H S I S EKITH R 3G, SEEER . %
S R R R ERAL . R RN L A4 K CD34
FakA K, KITHFAE FLIRAE R, BEREE
BT S5 0, SRR FBEEPLESS6~560% 15T,
B R AR F B T3 . M KITHE K A 95848
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RS oN502~503 % FRIEE RAE, k4T,
BRI, K (>60% ) , ZhLWIFEA
BILAM ML . Sh 0 F 131758748 35 Hy i 52 As
PRRE 4% RARNL S AN 1,

F1 KT RECAERZIN B RS
Table 1  First detection times and significance of mutation sites
of KIT gene
GBI RL IR A
SMEF8 2003 BUDIGE, AmAHAEANES A R
SMEF9 2000 4 5%~10%, ZFSHIANERE
SNEF 11 1998 2 65%~T0%, it s
SMBF 13 2001 2 1.7%, il RREA TR
SMET 14 2003 B RRIMEEHER LIRS A i IR
SNEF 15 2003 BUDIRGE
SMEF 17 2001 24 13%, Sls SRR SRS IR
1.2 PDGFRA

PDGFRAHE K 1Y =278 AL T KITH [, 29 4
RS %~10% ., PDGFRAIE A 5 KITH: KA T 41
[) e o A () RH R 00 B, PR R T 1) [R) R M A
L, BT SAE DLE A HER 9 5 Xk A . PDGFRA
RASVLTHNE T 12, 14, 18748 I 4% 548 fif
SR ELE 2,

% 2 PDGFRA RENL S EH XA EREFR
Table 2  First detection times and significance of mutation sites
of PDGFRA gene
SEAR A IR [E] e
AMET 12 2003 RS58H, V561D fH78
SMBF 14 2003 C2125Ca. C2125Cg 4% Uo7
SMNEF 18 2003 D842V, V850S, H845P HLA D84Y6 i

PDGFRARZAERGISTsZ W T H, HA LRk
A A KM AR, R EM . X TKITS
B 5 I B T T4 G IS Ts 77 78 43 WA 286 W L B 1) 1
FeREanie, RO L R FEGISTS . £910% JGKITH:
R A GISTs #E P PDGFRARAE , 2K GISTs,
A L BU A5 B G e Yo 40 75 T fER T PDGFRA
SR B FE R AL

GISTsHKITHIPDGFR A K A 28 45 % 55 H 5345
KM ZHFE, ANFESN ST RA LK F—4 8 F A
] 58 AR RV HLA — R v, ol S I PR AN 1K
RGN Ig = =
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1.3 B4 8
2510%~15% 1 GISTs TLKITE, PDGFRA & A 58
A R HEFAERIGISTs, CD117 PR s B PE ik,
5 A GISTs g B2 Bl AR H 52 B /E o 46 I 2 AR
KR HEAEAE— o BB, B DLER 43 B A AU G IS Ts [A]
BEFEKITMPDGFRASE F 2845, A7 4O VEf A= 7Y
GISTsATS Al 46 0 ) /XA KITAM B 788 10y 28748, B
A R GISTs X i 22 2 8 Tt 410 o SRR 97 ek, JF A
HAP e BRI A B 2 5% . BRAFEINF-155
FH g,
1.3.1 282688 3 BL 2B (succinate dehydrogenase,
SDH) #H#e s 2 A GISTs Wi, &l #2355 .
AR SEAEAE SDH DI RE R B =, —F 4> GISTs IR
mik. 29 7.5% W) GISTs /£ 7€ SDH Th ek =, H
H R A A KIT 8 PDGFRA K& A 28 78 fF 9K {121,
2y R0 AR GISTs /7 7€ SDH Uifigt = . SDH &
4K SDHA , SDHB, SDHC, SDHD 4 4™ HE 20 1%,
e B 1% 3o K RE R Ak R Pl 2 AR 1L
SDH = GISTs 1, SDH & & AT — W3 (14 4
ith 5 PR i b 28 A2 B R WL st £ 28 ( SDHC 3 3+ H
i) &8 SDH AW EFE, i SDH = |
MR F W ER, MEAFFHF 1a (HIFl-a)
LR ICHIFL- o 524809 I i B R o E Rk, 77 4E
B Bk A A5 5 ", Al BF IGFIR & VEGFR i /v &
{5 8% R, I IGF IR v] i S 40 i 4 - 9F
I GISTs Mo P &9 AKT 1 MAPK i 5155, %
2 GISTs FE LW Carney =IRIE ( £ k19 H [ B
. BIPHETTIE  ECE R ) B0 Carney-Stratakis
ZEAE (AT BAG 1) 22 % 1 B T BR . R pl ey
), JLERELEZW, AUH 10% KA TR .
E A NS, HRTEMEEBREUER, F2BHE)
ReAfr, Mam A ke m R R 1
1.3.2 [ R4 2 4 % 9% 5% (neurofibromatosis 1,
NF-1) #8 % & GISTs NF-1J& 17 5 4§« @ {k I
NF-1 5 [F 58 28 fir 35019 — 25 8 4% 0 (A P i g 25
HAE, RRAEH e FLEABE, WAL Y, B
i fE g DA Je B EE L T /) GISTs. 29 5%~25% 11
NF-1 8 % & 4 GISTs, i NF-1 i # GISTs Y
i AR M A BE Z D 45 4% . NF-1 M 56 GISTs
J& KIT/PDGFRA %745, 76 SDH Pyfgh= ", %
PR Z2 v B TR TN I R Ao STE AR AR
WG R, Ao, (A4 &4 1 38
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Jigy s} 3 W R AR B, B, T HBUS
HETAETE S . BT R 1/3 DL B NFI AHSE R
GISTs Fik S-100 & 1, 1/5 9+ 48 GISTs
S-100 A [F R EE Rk, B ME/NMG GISTs
S-100 HHH AEIL (6% ) ",
1.8.3 BRAF & H % % & GISTs 13% H 8 A4: Al
GISTs 1 & ¥ BRAF 4 15 S 4 i 728748, Hp
BRAF V600E % [K 55 0] UL T 7% 1% 4= A1 GISTs
W, WA — R AR R GIST MY &R L . X Fh
GEARE WL T AR MR AL L W . SR KB . BRAF 2
AR | B RE LI RAF R — 6, W&
RAS-RAF-ERK {573 %, 81 3 MPAK 3 [
A ¥ A M SR B 4 R 2E K {5 45 . BRAF i T KIT
FiiF, V60OE {if T BRAF i g X 3k, ®AF S/ A
MO KIT /9 40 il 2 4, BRAF %8 748 Jif 83 XF KIT
A 97 IR A UK " %74 BRAF 5 Raclb,
AKT3 Fl I ABAE 5 53 F Pr ) A2 2F firb 96 240 e 355 4 A 3
B, T BRAF A7 HAZ 4 mm B/ GISTs Hidk
R, ERINNIEGIST R E R RAENF
— o WFEE XL TG BRAF JE K R 22 1) GISTs, BRAF
ZRAFAY GISTs FFTJC B-raf 2 11 8 1k . MAPK 15
5 B PSS . A IR OR — 2, BRAF
AR LT 5P AE A GISTs &R AH 6 i A 158 ) 4k 40
KIT. PDGFRA . BRAF ZE[H ¥R GE WA 58 45 (1)
GISTs i fRZ A “ =BH#AI GISTs” .
1.3.4 HA R EEA GISTs KRAS H[H 75878 0] [7]
B} #7726 T KIT 2848 % GISTs FIBF A= 78 GISTs 2,
J5 & GISTs o EGFRPY 848 L R g & 8L, JF HA
5 KIT, PDGFRA . KRAS 8 BRAF KA ES , 4,
BRCA1 1l BRCA2 J2 L g F1 51 5598 vb %) Ji 988 41 441
B, A RE PBRCA2 Fil GISTs 22 847 78 KBk .
1.4 Ki&H GISTs
KITSPDGFRAM R R AL S H T KK
IGISTsZE AL &, RIM AL KBIGISTs |
HEARILE . RGN Cajal 41 i 3 AE A1
KNE Y A W AE . TE R BEMEGISTsh A BLKIT
WEZEPDGFRA, KITRZAFEAIE T 115/
p.V559A, ¢.1756_1758delGATHIp.W557R, 4
8B 4196 R AR F17 1 D820Y
WAL, PDGFRAZ AR HM i F 18 v i 4 SL 8 48
(D846Y ) , PDGFRA D846 5KIT D820 i,
AN T % R TR 45 A Bl P 1
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2 GISTs RRHERERMBEXER

T4 GISTs [ # A J5 54E N & & 7 % IF K L 4t
T, H R R — 0 GISTs Hl 5 i 21>
2 3 P AE A B3 L S B AL K I GISTs i Twist
B85 36 3 1 S NS 2 6 1 109 3 38 91 43 B [0 1 R
FERRIEAS A GISTs RAEFBIN B E Twist i35 &
RIAMESBFHEA R EMEL, WENERL S
S ) e B VAR 2120 5 — TR 9T () R S R A O
W R GISTs LM EASFH 8 1 B ERFEA, i
g — N T Slug i 3w Rk, P B UG,
HCISTsMF % U 21, m&iksluglf & 1T
3R AR R Wang 2858 1 4 92 28 16 1Y
Tk R KITAM B F 116k (4651557
558) SRR ARG, B F557-558 1) &
FIEBEAMCXCRAFETV KL, M CXCR4TTER
REMGHEPTUAN W T557-558 N S Wit 4, 3 H.,
ETVIPLER TP %65 F557-558 FAUCXCR4F
ik KITAME F11 557-558 %% T K SE B INGISTs
P ETVI R CXCRAJE 3 F U455 fCXCR4 I
JA. 534h, Brahmi %858 i — 21 ML & BLKTT
(L541) JEPRAG 01 (0 2 R B8 R .

3 GISTs 2 tHXER

X T GISTsii s, CD117%DOG1 (% 4H 1k
R my oy HAR A2 WKk 4, I BFCD34 . SF AL
MEh&E M. -85 & . PKC o thg &k, H
Bz R R

microRNA ( miRNA ) 255 5% 5K F 7,
£ 95 e A ) B EmRNAFE Y, miRNAF A
T AT RE B R B IR 12 DR R W RS 0 A AR A R
Y. miRNATEGISTs ™ B #: 2 5 KITH K (1) %
KK, I EHATBH I GISTs 40 i (i 34 55, #EGIST
i, miR-16 E18 Zmi-10F #8805, 1 H HAl
SRR EL, GISTsHmiR-22104 FmiR-22241L i #
T, AR A R GISTs i miR-22104 fzmiR-222
TR IEE R . §5hiEmERmiRNAANR,
KIT X PDGFRAR! & &AM miRNAt A AE, miR-
210, miR-220c. miR-329. miR-376c 3k T/h
JGISTs, miR-15% %315 FPDGFRARIGISTs ",
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miRNA [ 5B A ] ] F X 4 GISTs B 7 140 28,
H 55 988 RIS 43 Gk & A B A 2% DDA 56, T iR
GISTs M3 5% X F R G ERIr RN EHE X
HIE,

PLAE, BRAF V600K ZEAE # fif I P AH 5 1Y 47
RiE4T, BRAF V60OEZAL K FH A VEL X GISTs
PRI BRAF 28748 B K 4F A9 88 S5 vk e sk, 8
i AL BN P A S I BRAF V6OOEZ AP,
SDHZE 7% R (1) GISTs Al 38 18 4t 32 41 Ak 14 7532 ] Az U
FISDHBIF HE (1 B,

4 GISTsiAfr Rtz AXEE

B 5 8% JE SRR 97 AN T YD B LA R B M GISTs 1Y
— k25, 80% MYy B X HAT IR IR AL, Jo X
TKITHME F11RAER (X T KITAR i 958 A8 7l
MK 2 Y R, BB EA KA
PRI R AR 25, A5 A3 A > — 3 40 53 IV 9 £ 7
& o DR CE KRR KR 25 A o 8O kR
a4k K 25170
41 JREMZ

B B Je i R R it 25 T8 2k A T B A R
GISTs, Jit K F27E TR AERIGISTs &L HL il S KIT
S PDGFRIEH 2 AE T K1 I — KT 25 A GISTs
EAINPDGFRAZMN G F18D842VEAEGISTs, X —
IS YRR N 4t R 2o 00 T Ve o 3R 25 R AR DR
K25, A, KIT V559DZEIGISTs 4 & A4 5
K it 25142
4.2 #EMmZE

B 5 5 e Ak & it 24 0% % B8 P G IS Ts 1R JT ME
B, H T C B R 4k & 25 PLH S KITE(PDFR A
4k K 5845 S5 DL IR 98 AR A S FATP S, & X
(KITAME F13 . b8 T 14) FikicEEE (FF 5
T17. bR F18) , A 2950% GISTsTE 5%
JE T 25 22 J5 9 AR & A KITHE [H 4k % 28 748 (H L]
A B AR . P09E L R PTEN 38 R i ak 25 28 ] 3
AKT b B I b i HE BT i 98 4 L 98 1=, F 1 X TK 1 s
PEATE 251 & JE R Je KA T 13 14 A8 KIT
RIGISTs 57t AH G B4 1 97 3, H X AN [) 2 A5 Al
GISTsI Ml fFAE 22 5, v N 25 )5 GISTs A IR
ST 2 W e 4
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5 GISTs MG HEXEER 31 ETNI, BE K. HEF %A 5 B R BUg A st 1], $
WAL, 2007, 16(9):892-894. doi:10.3969/j.issn.1005—

ST 104EGISTs R Wl 5 A kol 32, (H3 4y 6947.2007.09.018.
i )5 ’f)_ﬁ?& % ,_JP KT 3 [ g8 48 75 47 %XT GISTs Wang WC, Liao GQ. Genetic mutation of gastrointestinal stromal

PR A — e, HRmREE R, Bk
FR, B g B 3 R R Y A B
R EAG AR 5 0 I R 05 M B . . KITAM @ F 9%
AR AN BT 11 AR R GISTs H 5) K A b g, KIT
AP 511G B R S AT JC AR A R E T KITAM
TR KITHRFSNE T 115557-558% 151
() e 2R 5 I R A AR 2R MR R RS R A A G i&%%%ﬂﬁi
e AR, 5HMANE T 1158748 0 B4 L,
SHETHE R AAE R IEK23.8%1, KITJ@QI%WW"

o, A T 10750 1 L SR 5 Bp . K550

K558k 2, 27 s vl g B 4R BP0 I IR 17
Ho HEBKITAM B 713248 BIGISTs 1Y F 24K FLRY
K, fER M E . HAPDGFRAZEAS FIKITAM B

T LB el 2 R RAT A GISTs A S4F 2 R iy K

W%, HAPDGFRAY B T 144 B GISTs i 5
MR (NRTFE ), JLFERA ERIEEY,

6 l%\zﬁl_ﬁiﬁgé

Zi I, GISTsHH I IE A 4 B BIF 5% Ry HL A~ A4k
TRIT AL T H K, LA BN GISTs IR T 1%
Wiz BN EA, XA BUR AT — M E . X 2
FERRH G R 5E AT e E A e AR T 2 1Y
T 1) A g X GISTs KL AR A IF 58, Hk 2k
FUE EHLENRE B gk i B, 3 — 2L M GISTs IR YT
RO, MR E RS K EEA .
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