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Mutation of C-kit in high-risk gastrointestinal stromal tumors and its correlation

with prognosis: report of 32 cases
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Fujian Medical University, Fuzhou, Fujian Province, 350005, China)

[ Abstract | Objective  To analyze the clinicopathological characteristics of high-risk gastrointestinal
stromal tumor ( GIST) and discuss the probable prognostic factors in GIST with the same malignant risk.
Methods  The expression of CD117, CD34, DOGI1, Ki67 and P16 were detected by immunohistochemical
assay in the tissue samples from 32 patients with high-risk GISTs admitted in our hospital during January 2008 to
December 2010. Mutation of C-kit gene was tested by PCR-direct sequencing. The clinicopathologic, immuno-
histochemical and mutation results were analyzed. The correlation was analyzed between the clinical outcomes of
GISTs and the different genotypes and phenotypes of C-kit. Results  There were 20 cases of pure spindled
phenotype and 12 cases of epithelioid/mixed phenotype. The histomorphology of GISTs was different with
various anatomic sites. C-kit mutation was detected in 24 cases (75% ), including loss of codon (557 —558)
in exon 11 in 9 cases, and mutations in exon 9 in 3 cases. Among the 21 cases with available follow-up data,
there were 17 cases found with C-kit mutation, 8 cases of epithelioid/mixed phenotype, and 6 cases died or
recurred. The mitosis count and the expression of P16 were significantly greater in the cases of dead/tumor-
recurrence patients than the patients with non-progression. Conclusion  High-risk GISTs are tumor with
heterogeneity. Comprehensive evaluation of phenotype and genotype is of great significance for clinical practice
for GISTs at the same risk. Overexpression of P16 might be a negative prognostic factor.
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H % 18 8] 5T 538 ( gastrointestinal stromal tumor,
GIST) e fie i UL 1) 19 AR T[] P 50 T, 4 Bk 45 R
(11 ~19.6)/10°, i 20 43k , Gae 41 A0 56 B G
£ GIST B2y v I BT, 7 T4 AT 7 254 H e R
P ERE TR R T, GIST B e A AL I6 97 18 e
il AN, GIST fifJ6g 14 S5 AN AT 350 I 44 A7 45 oy 5
HE A A ) 52 28 1 I 32 1 M g ik PR AT M AT5 A7 7
S A, W B A A GIST [ 2k W o
P, ey T e (=222 5 e 7% 1 W] RE S i LR AT 2 B
Hil GIST A58 A ME SRR R . ABFFEICER AR i BE R
7Bt e 25— PR B 2008 4 1 H %= 2010 47 12 J] [6] 32 f4i]
o e TR A Al A R BTk, 1 A ) S e Ak
Jeto e i3 DNA 47 PCR 439 - B4 B, WL il
PRI B RRAE , Z0 A A [ B PR Y SR K 5 g 52
FEER I OC R, 4R 1T GIST AW °# 47 Jy 1) Wl RE 52 i
R, LU PE— 20 S (4 R RE 167 SR S 3 kA

1 #AREFE

1.1 =R %

W FRFL 2008 4F 1 H 2= 2010 4 12 A A2 Wr § 1 i 18] 5T
I TL ], R 2 444G 200 0 e S S U 4 7. &2 > BT A e 441 HE
PR FOG e 20 A e (5 45 5 AR 4% WHO 2 Wb v F1 NIH &6
VS HARUES AT T HERR , AT S G GIST 32 i, W45 4R
FLAEIE I N BRI AL A IR S (RTE | E B2 HEFITR & 4l i
RY) 3G (A/50HPF) | B Jodk & RO (i i JRAE B 2
PEAE) o BRI ARG HT ALY, &8 i BE U5 315 Rl 17 5%
BE BT Z A FET B 2012 4F 4 H
1.2 fiaie

G JE 1Ak G €6 R A EnVison 3, it H 28 —$L & CD117
(1: 600, Z 32/ ) .DOG-1(1:200,SP31) g § Dako 4% 7], CD34
(1:100, QBEnd/10 ) ) B Newmarker 2 ®], Ki-67 (1: 200,
MIB-1) Il  Labvision 2\ 7], P16 ( B &L, 6 H12) Wy [ 48 JH 375 357
2y, EnVison 5 &4 B Dako AW, ] PAS AR —Hi/E A
PEXT IR, T RV E Y R U B AT . e A AL e 0 PR H B A
CD117 .DOG-1 ,CD34 SMA PH 4 Y €0 1 A T i 32 20 Jia 41 i Jis =
BT, A Y €5 5 R RN L € T ROKE 45 SR 40 S B PR R BR A
P16 5 {57 F 93 200 M A% S5 4 A 1R, 45 > S0% ) 88 40
IR BRI DTG W B R ik . Ki-67 BHME YL 8
T A A% b, BT R IX R 1000 A~ 4 Jif eb PR
YA
1.3 PCR ¥ 3- A 40 5k

52 3D U4 KT B AN B X B2 42 HE U] |, rast ik 3d
LT IMLIRFE, 25 10 wm x 3 Y1), B8 A Ependorf 4 1, 1]
DNA 323070 & (% R BHE AT FRA 7177 i) #e IRV Ui Bl 13 42
Bt DNA 17 PCR 434, B|¥1)% 5K exon9 |} TCCTAGAGTA-
AGCCAGGGCTT; T iif TGGTAGACAGAGCCTAAACATCC; exonl 1
| CTGAGACAATAATTATTAAAAGGTG ; i TTATGTGTAC-

CCAAAAAAGGTGACAA ;exonl3 |3 GCTTGACAGTTTGCCAG
F i AAAGGCAGCTTGGACACGGCTTTA ;exonl7 | TACAAG-
TTAAAATGAATTTAAATGG; F i AAGTTGAAACTAAAAATC-
CTTTGCT, JZJ% 414 59:95 C WAk 15 min, 394 °C 30 s,
56 °C 90 5,72 °C 60 s JF¥ 35 W, k)5 72 C4EA 7 min, PCR
PR P AT LA, A 0 38 AT R 1) I S,
NCB I 3L FE C-kir FEPR P HNHEATHOA . (BT R Tag BN B
QIAGEN 73], il 7377 ABI BIGDYE V 3. 1 sequencing kit, il
JF LUK G2 g DI KB POPT 24900 ) Sy 25 [ 17 A ) 2
SA BRIP4 ABI3130x1) .

1.4 %tz oW

SKJH SPSS 13.0 Gei 1AL T X K 30 FIAH S 4047 o

2 HR

2.1 Kaa—fpEER

i fEBY GIST f 45% (32/71) , Hoh Bk 16 i, 2o 16
AP 37 ~81 & P 55.2 %, MR R A A B 11 4, iE 14
B EREN T B B 2 B8 EAT IR e A R LA, i 30 4] A&
HATI B/ AGE MR VIR AR |5 R RS W R T
e, 10 BIERFE R, BIUEFEAEARNG 36 A kKA BIERA,
HoAx 21 s B R e AR B U OB, B VT 12 ~ 44 A, 7
24.7 Ao 9 Bl E 25 T.400 mg/d 3697 3 ~ 12 A L H
PRI 52 R sAE TS 11 LR b 4 4 3248 5 TLIRYT s ool
JAAAT 8 BB R 3 B2 A% 5 TR YT 32 4 2 R4 T e 3 A
P SR A% B IR 5 IR 46 /N
2.2 REMEIR SR EBS L

32 {5 5 5 T 1S g 3 ) SR B AR 2.5 ~ 22 em, 1Y
10. 76 em , YJH 2K (R £, B, PR, A R R D I 3%
YA, BT WRALHE SR, B 5N, b5 AL
PIAFHLIE AR 225, BH6 GIST 11 fijrth  MIE 41Kl 5
1], Jie e 24T 22 58 SC AR A UK HE S, AT v - % B, 40
FH G022 TR )BTRS SR A T T 2 i) S B s
R REANME Y 1 ], [/ B0 R TR s 20 B HE A S MR 254
TG AU 5 4], b Bz A XIS RIAR T 4t it DX 3 B AH il s R
TR YA R R R M BB R AR . 3E GIST 14 fijHh 1%
TEARMITY 11 ), 2 00 285 5 1L S R4S, 2480 (7/10) TR 2Ll +
P BREEEH 1 0] B0 R 22 AR 7 2, HL R HES a5 41
FOIRRRAEA 3 B, KA T BIATESMG GIST 7 il Fh , M T8 4 i 74
4 ) JEASIR T I5iE GIST, Hod 1 BIHES S 23TE AL #4 ;
R RE/R G AR 3 451, Tl At L S8 TR B ML A8 5 4 i
1,1 BIERRAARE (B 1) SR AL, 3D 2% 55 IR e
B 32 BRI A IIRFE 7 6, #4334 2 ~ 51 4~/50HPF, 3%
¥712.25 4~/50HPF , g AU 55 : CD117 + YL €856 o7 7E I
A AASE AT A% 55 R BH P (T 2A) 2832 f5i) H B PR 12k %
i s DOG1 + Yo, 78 {37 75 ok 93 48 it B/ 240 g o ( 11 2B) ,27/32 4]
P BLBH ek ; CD34 + Y €0 5 (o7 7 g 200 M 55 ok 400 i fit , 2432
8] S B BH A 22 3% 5 P16 8 1 B 4k g £ A7 T ke 88 400 A% i A
BRI €5 (&1 2C) ,9/32 i) H B PH 1 26 3 5 Ki-67 FHM: 4 (622
fLF IR 4 - (& 2D) , BHPER 1% ~50% , -1 15.78%
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A. ;mg é[ﬂ}j@)liﬁu}ﬁ CD117 £ ra; i;ﬁk B: B+J§émﬂéﬂifvﬁ DOG1 Erakt &k ik ;C, awgmu‘ﬁnﬁ P16 Z Atk &k ik ;D G ta ot

ki-67 Z [k &k

E2 SR GIST EAmeRANLEENE (EnVison x400)

51 =EE GIST 4% Eﬁﬁ?‘&ﬁﬁ (HE x400)

2.3 EREAAHE
32 R H IR C-Rir BRI 978 24 5 (75% ) ¥ R A A1k

g7 Hirh 20 1] (62.5% ) A exonl1 2845 3 f4](9.4% ) 2K exon9
AR 1451 (3. 1% ) 1 exonl3 5748  RKG I F| exonl7 5875, ex-
onl 1 RAZ Y I A s AL B S8 FIH S 4 A 9 R A8,
HRZR 6 ~24 bp AAE R FEERAZIEA(60. 0% ), Hik A s

5(35.0% ) , )5 WEE RAE(5.0% ) , 15/20 #](75.0% ) &
AR AL AL T AL codonS50 — 560 fY 25— R DI, o4
& codon557 =Y/ 558 Zifih X A WK ( Trp-Lys) FHZk 9 i
(45% ) (1813) o exon9 7 ULT 3 4] GIST, ¥ T/, Herpr 2
BT codon502 — 503 Ziifith P 24 i A K Z iR ( Ala-Tyr) 6 %4
FERR AR E S R (K 4) 1 R %A codond8l G > T, 3¢
Ser-lIso( 225 IR-5 5 2 MR) o 1 1] exonl3 oA KAEAEH AR,
codon1918 G > T, E Glu640 #Z 1 %1,

[File: 2011-09-22 25 002 AO4 abl 25 Runended: Sep 22,2011

EJ 0 E @ £ %
AT 6 A4 G TACA G G 6 GGAT G GTAT 6 TAT GTAGAG A GAT A A AT GAGTAT 4 €6 T T T AT

T K FE AT 557 -558 Bk BR
3 ﬁf'-gil GIST C-kit [ exonll RIS F LR

2011-07-23 01_001_AO1 abl o Rmmﬁd'uu 2011

scnrnnsorucuuuounnrrcrnnurcc“frrunu;onntnsscr:rsnnccunccn AA

MMMWWWMWMWWMM

RRAAFHLT 502 -503 €L XX
E4 B GIST C-kit £ exond R4 R

2.4 ZHAEAGCISTHEHMEARE

W 1 PR, 21 BlARAS SERE Bl U OB & S B GIST, H 2 fi
AL R BAE TS 11 ), B JE 0k R AR A 10 5. @ fE Y GIST &
K/FET 5 A WA S R RN A B i PR 8 G B
AHIE (B IR A0y 24 4 B0 H I P16 PR RIA B B A G, &
K/FCT- N 5y 5445 22. 3 A~/50HPF, BY i =5 F Ifgd Jo it e 4
(3.9 1~/50HPF, P <0.05) ,5 {4 P16 [Fk (5 5] 4 35t 50 i 982
BR/BT(P<0.05) , 1617 GIEA C-kir FH A EH B
BERIN LR AR 8 6, b 6 4] B i
BR/ET, m THRIZHMITY (5/13) B3 o AA TRk &I,
IR R/ BET 4 ki-67 403 5E 5 0 (22. 3) & F b 0 ik R 4l
(10.6) HEHITLH 2 X (P>0.05),

®1 BREGSTMEALHRESIHAFBEFERNXE(H)

I RAFFAE THEE R RIET
P

5 4 5

kS 6 6
(%)

<55 5

>55 5 4
ERAL

H 1 5

Ela=) 9 6
HAZ(em)

<5 0 2

5~10 5

>10 5 4

317 8 5

B RE/ TR A N Y 2 6
pkiEsitl

P16 >50% cut off + 0 52

P16 >50% cut off — 10 6

%4532 (4~/50HPF) 3.9 222
FE[A 7Y

C-kit FEPRI AL 9 8

BRI A N Y 2 6

HIY AN 7 2
exonl1 8 6

Del557 - 558 not affected 5 2

Del557 - 558 affected 3 4
exon 9 1 2
exon 13 1 0

a:P<0.05,5 &8 &K HILiR
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GIST £ F.2 1983 A4 Hy Mazur f1 Clark 42, i 2=
ZWAZ WO -1 VRS V-8 JULIATR - JUL - 200 e e
H E P2 55, 1998 4F Hirota S5 4 Hh C-kir JE [ KA
PEZ R B R T B2 AR 1A 1Y B ShB iR T ] 2
GIST Wy A o B 4252 B WL i J2 GIST YR Tz &
M5 /R 401 (interstitial cells of Cajal,ICC) ,ICC #4 5 )
I B 28 AR 4R B 3 1 E IR Sh T RE b R AL 0
MR HEER " (D fig, C-kir FER 2828 5|2 1CC Y)fig &L
MR R A R R MG E a5 2 G
TrHAR) U R T IR R GIST VIR ARG fa i 43 9k
K NIH S3 bR, 4 LA AT — 18 0 400y e fE 7
O 1% 4324 > 10 4~/50HPF ; @ (4R FH >
10 cm; @ ARFR >5 em HAZ /33 >5 4~/50HPF ;B
KAEAE B MY IR HARAE 2.1 ~5.0 em Z ] HAZ 324
>5 4~/50HPF; © & A= 76 B S s BLARAE 5.0 ~
10.0 em Z 8], H#Z5r3E <5 4~/50HPF, A 21 i 4E %)
A GIST 32 4], 245 45% , o 'E 11 ], 78 14
i, B WaiE s 7 4l

AL GORNE R AN FFRA R A GIST JE 254 Bim
AANE, 528 S REM., KETEFN
GIST B3Ry b Bz e/ 1R & 4 M v 29, [ J5 t B A
[Fi) A AR VR B AR 7 P, TS A4 2R D 2, e 240 i
I AK i 2 Y6 0 R) BT AR A R 5% . R AETE A B Y
GIST N LMRIE AN AL Ny 3=, B AL T pl 2 B AR 254
VS BEAS [ 75 B2 11 DA 22 FF 2 4 ( skeinoid fibers) , [A] J5i
M5 Y SR B ASRAU TR . KAETER
B AN GIST B LA AR Y 40 My Y Bl fe e/ TR G 2
HELEL, i AR 2SS0 T 438 GIST, J5 HIE 31
THEB GIST, 1§ il oh GIST & — 20 55 i i, ml
RERLTE T B 718 GIST, fEMi Ak Kt B i ey 1 ik
S T TR S R RS 2R S L I ST e

65% ~92% 1) GIST f#1E C-kit FLR AL, %+ 5
fER) GIST, exonl 1 A4 5878 B 4 AFIE AL 5]
(R R e-kit JH WA 9L B | 57 AL 2 A
PR I, BT M ZER A A 550 - 560 Y
FTHRLLT 3- ARl 576 ~590 M FHIRZ, AH
C-kit FER A 2R 75% ,exonll 5845 62.5% ,
HH S — IS X RAR R 75% , 53CHk[ 7 - 8 T HiiE A
o C-kir FEPRIBARRY G AR AL GIST (222 F5 16 FE AT
F T exonll 5f—“ S " [X WKS557 — 558 fijt2e 28 725
B Trp-Lys (& IR-#1Z TR ) K 5 = fa Y GIST #H5¢,

37 T4 A X 3R 3 B 6 ~ 20 AN LR B Ik
AT (ITD) I 7] AE 575 TS B4, T exon9 287458
5 R A I 1 7 R AR R AR W AT AR A
SEI /N IR AL K B, 9 Bl & A WKSST - 558
Bl 2 S e £ 2y v S T, 2 4 H B TID f R Y
HRAAEE WA > 60 % [ 4k, R B /N T
5 em, #4533 <5/50HPF (R & 3) . exon9 4t C-kit
MM IR, J& GIST C-kiv JE [ 98745 Bl 37 7 7Y
BRRAER 8% ~11% , RASMM LML T /Npo A4
Krth 3 1] exon9 Z8 748 M4 % A 75 /N i B 55 £ 78 1Y R
F R T LB 4 T TR 2R S R (Ala-Tyr) (9 6 4>
BRI ER KT IR AR A ik th s R AR TE 2 % &
TR NI B R 53 % B, R R A S,
ARG UAEFETS, SEP 58251 4K codond81G > T 3£
W s AR . Ma 260 BF S sk B LR Y 3 K
PEFNG K PELE 4R IE % IM 8 o2 rh R f
VER, K MR AR B K 1 e S R e S B2 A R
HRAC R BETR (LS BRI 9 % 2, AR codond81 G875 5
BRI PRI R 22 R W 5 Kk R R S R T
1R, 5 IR B0 e e 15 A R DL LR 7 B — 2
AT o

ALYORHER 21 10315 52 B Wi 9T R} ) 25 i 7
GIST, L fhsfs & & sk B T- 10k 11 1], 5 52.3% , 5
ZHREH BTSSR L T R e TS
GIST F 7 B $4 s A 41, H AE i GIST f B i 4y
SRS TR R I NI S BB AR
AP R GAR L HO TN T MR8 9 2 42 AT, (R
HIANRE S LA [ 25 551 9 AN T Bl 1 AR W2 A T R o Bl
HOBIF ST F2 B, kg 40 B S A A ) e g
iR s B T 3 R Ay kg B A Ky T A PL6 S
PRLPRAS 121719 45 s PR g 1 22 80 5 GIST U5 AH 56
45 PDGFRA 751 b e e A GIST 4 $2 7% B ¢
U, T BA C-kir SEDRI 578 1) 1 B B/ VR A5 41 ) GIST
SR RICHRAAFRAC . ARA TR RER T
JENZ T R EH 5 WU B AR G DAAh B A S R L
FEIAVEE S PEAG b F 7] — 21 GIST By 15 A 3L bR
SRR 8 Bl Cokit S RASTEA N
FEAR A MR ) 3, 6 )t B &2 & st T,
TR R R F B 0 R AW LE 5 Haller
ST FE A AR % R IR ETE B I BAT C-
kit $EPH SR TEZS LRI bR R/ TR 0 i 250 1 2R
HICHRE A7 50 B A IE A

P16 PR~ PR 240 B Ji) S0 2 1 AR5 P Rl 4 410 o)
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( cyclin-dependent kinase-4 inhibtor, INK4 ) , {if F
OP21, gt — b i 2 1) fi g 400 ) i PR, ) A5 4 i ] 40
TR 4 (cdk4) 2558 BB AK, 0] cdk4
FOTE T, BE L 40 i AN G 3RS 3, 4000 ) 240 e 4 5
CLAFF ST UE S — 28 AR I PR 2l 5 MR R 7R S
g WAL 2y P16 JE 7% LA 2 CDKN2A KL [H
VA [ /N B B it 2 | Schneider-stock 26 % B P16
FER 97 5 GIST HUja ZZAHC R il e e R A Sg vk
Ho IR, KT P16 ik 5 GIST Bt UK Z [H] ) 56 5
FEAES L, Zong 25175l 33 meta-analysis 2307 T 9 A
[FIOFFE/IN L AL 817 9] J8 3, K B P16 ik 2K 3% 1k 48 in
GIST {5 AU, T Jung 55 I G e 41 A 1Y Oy s A
WY 81 5] GIST i3], 2 ¥R P16 ik 5 GIST HilJ5 224
5, TEIR BHPEBIE Y 10% 382 50% , JL I 2 BIH
50% I}, SEAE WA AE AW BRI, A BTRIR B2, P16
B PAPERIR S WG 220 BAHSE, S 4] P16 [ &
A B 2 e T, W] T P16 B, 2%
SRA RENE . AR ITE BREKE AR FBE
2 1k B[R] FIAS [ A0 5 0 52 FT R A2 36 S A ) S B 235
R A2 18 1 P16 25 A9 AN [ A8 =0 n)
PR R T B AS [ [ BE, P16 26 1A it 2k 5] e P 9
YRR AL, (H O Bl 2 iR 1) 2 e, B RB 3 B 1Y
i SR (P53 KL PR A 98 A8 RN AN I S 4 4 1 S T AR ]
B A0 s A A m1 R PLe AR AR M ARk 0
It R IR 2 1S Pl6 R R IE S ML
IKFAE K
BN E R GIST J&—1 5 oMk e , A [R) 59
PR HIE SR B A AN F] L B T R R 5 H S
TS WIS AR G LASR , A5 2 R 78 5 SR AR s PE A Ak
TR — 2 GIST Ky HUE A7 SEPrig Lo P16 Z i 4
il A5, AR P Rkl RE 2 i fa B GIST s AR
HERZ—
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