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Abstract

AIM: To elucidate the clonality status of multiple
gastrointestinal stromal tumors (GISTs) and the
relationships among them.

METHODS: Fifteen different tumors were exam-
ined by histopathology, immunohistochemistry
and clonality assays based on X-chromosomal
inactivation mosaicism in female somatic tissues
and microdissection. Genomic DNA was isolat-
ed from the lesions and the surrounding fibrous
connective tissue as controls, pretreated with the
methylation-sensitive restriction enzyme Hpa
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or Hha , and amplified via nested polymerase
chain reaction (PCR) using primer pairs specific
for the genes encoding phosphoglycerate kinase
(PGK) and androgen receptor (AR). A single
nucleotide polymorphism (SNP) was identified
at the PGK locus by incubation with Bst  and
agarose gel electrophoresis, and a CAG repeat
length polymorphism was revealed at the AR
locus on denaturing polyacrylamide gels, and
visualized by silver staining.

RESULTS: Microscopically, each sample
showed typical histological characteristics.
Lesions were composed of spindle cells with
abundant cytoplasm, arranged in cords, knit
and whirlpool patterns. The nuclei were staff-
like or fusiform. Mitosis was widely observed.
The tumor tissues showed positive reactions
for CD117 and CD34, but not for desmin, S-100,
SM-actin and NF. The clonality assays demon-
strated polymorphisms at PGK and AR loci,
and these were seen on gels containing the PGK
and AR PCR products. DNA samples of tissue
analyzed without Hpa  digestion showed two
groups of bands, with equal intensity. When the
DNA samples of the lesion tissue were digested
with Hpa  or Hha , the lower bands exhibited
obviously reduced intensity or disappeared.
Monoclonality was demonstrated for the lesion,
suggesting that they were neoplastic lesions.
However, the intensities of the two bands were
equal for the surrounding fibrous connective tis-
sue treated with or without Hpa  or Hha

CONCLUSION: Gastrointestinal stromal tumors
are monoclonal as well as most of tumors, sug-
gesting that they originate from a single cell.
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H W8] JiiJ% (gastrointestinal stromal tumors,
GISTs) 2 4 i 1 o UL 11 ) - g, e 1
Feike-kit(CD117) I Cajalii] J5i 40 ", GISTsi
AN R A, RITAESR, WAL 4ER 1 BL(NF-1)
BE RAEGISTsAH B K HE . NF-1XFh 2 K
P 5 LT YR, de i L AR N B S TR 35 L
SR 2 —, ] B At S N 10007 A
MZFAL, Wk, M. kg1 g
FAENF-111GIS Tl AR BE 2445 AE AN [7] T FL R 1)
GISTs¥ifhl; Horh K2 Hom eIk LT/ Mg, If
Hee-kitH P 1 5845 kit /MR AT A= 1 26 KR 132
AAPDGFRA)ZRF I, GISTs H Ak
SRATE R, LSk Ea T HG9%),
/N (32%) FIR I (15%) . A>3 43 W1+ 45
JFE A s A IR S s Tl RS, AR, Bl 4

T AW F RN G A A AR AW R i, A GISTs
AR ERNR AN, JF HAA T — S & k. 1
KT B Mo 2 RYEGIS Ts e B v 57 51K WL
G, AT T — LB E e A 2
RAEGIS TsIREHI 5, FRT I o B P DL R AN [+
AR TR AH DG

1 SRIASE

1.1 B, L, 34% (M d. Bk A
I KA AT fih fe— ELAR 3 i 2910 cmAHT7 em
s, BEAMCTA R FEk. it rES
i AT = 7 TN R S N Rt o
LI ZAFESYE AT LAFP<10 pg/L, CEA<7.0
ng/L, CA125<10 pg/L, SLEIEFJEH. T ARHFkR
BT v AR L1154, I A,

1.2

1.2.1 MR PR = G
-1 AL (S PR A B (KIT9730, A M I B A= 4
HARIFRA AT, %) KUt AT, Pras
—PUARAFEEXTCD34. 458 (Desmin). #HI£
AL BE(NSE). LT 4E(NF). R
AR YE B 1 (GFAP) I IR BT AmADBFICD117.
S-100&E H .« P NNLEh & H(SM-actin) &
HMBA45 1R bt A\ 2 5 B fiik DL A & E
(vimentin) [ SPTEmAb. LL_ERA 0 A 158
2.

1.2.2 DNA I bR A A i A 3
Ja #4510 umb) A 85Kk, SHEY S, F100% H
A S AL, TR B R4 B T 4
S I A SRR AR AL 2 Y, R B
7K L EE 1.5 mL Eppendorffis i [7] i 43 125 AH [7]
THIAR (R AR 5 £F A 5 G A 20, A S B I &6
3RTK CEEVR SR, SR, A2 TS,
N HQIAamp DNAHEHIAF £ (Qiagen GmbH,
Germany )% I 150 B P4 UL R I DNA.

123 PGK AR STtk
LA AR X G 0 AR R ik Bk, BRI e M A4 4
JL )24 X B A T I 1 4 AE IR IR R B L T4 20
I K R AT BERL S, ) — S PRFR I A%
WMEY. PGRIEN 2 &M R Ik 78 FF B4 AV 25
NS AW A Bs e XU 5 (1 PR 1 1R 22 3%
PEAT 2, W 2B vk R ARJE 2
BRI ILE SN FINCAGHR I ER )T
(short-tandem repeat, STR) K J&E A A, B (CAG),
A 223 (11-31), 38 AR VE 3R 4 Ik e e e
CERT T TR S & S A7 X VSN N T o S
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B 1 AEERA20 cm x 16.5 cm x 13 cm, I E T AR
EZTMETHHINY, BHEEE

R v B 4 A I AL RO B 4, T R
VTN e VS T e R L et |
S LART 7 E AT, PGRAL 55T L3510
F: PGKIA, 5'-CTG TTC CTG CCC GCG CGG
TGT TCC GCA TTC-3'; PGKIB, 5-ACG CCT
GTT ACG TAA GCT CTG CAG GCC TCC-3';
PGK2A, 5'-AGC TGG ACG TTA AAG GGA AGC
GGG TCG TTA-3'; PGK2B, 5-TAC TCC TGA
AGT TAA ATC AAC ATC CTC TTG-3'. DNAF
i 2 Hpa 113 him, SLCPCRYHY. 25 148 [ W
S5 WX PGKIA/PGKIB, 97°C 7 minfiAs{E,
94°CAFE40 s, 58°C K50 s, 72°CHEK 1 min, J&
35MIERR, 72°CHEK 15 min. V7M1 2058
Ji, WS pLINNER 2% [ AR &R, o 55 5 1%
PGK2A/PGK2B, B Kl JE 56 CHk, R45A:
SR ARE. 250 RN ) T 4 Bst XT48°C
JH168-10 hJh, 20 g/LIFARMERER HUIK, R &
BER BN AL ARG ST TSR ARIA,
5'-GAC GAG CTT TCC AGA ATC TG-3'; AR1B,
5'-CAT GGG CTT GGG GAG A-3'; AR2A,
5'-TCC AGA ATC TGT TCC AGA GC-3'; AR2B,
5-TGG GGA GAA CCA TCC TCA CC-3'. DNA
FESTE3T COKUT AR N ZHba 1 #4k3 hs, 62°C K
7510 min, HLXAPCRY 8. 55158 S N A 258
N (R 51455 53 51 A ARTA/ARIBFIAR2A/AR2B,
KR FEYI H56°C, 25 MG, 25 156 N 1)
1 1008 i, B uLIn NS 258 IV, 4% I W
ZHRIP GKAT AU 1Y S 8. DL b0 BRI R —
FEPCRANBE 5E PH X R K A g B M FE. 3l
P20 g/L)FLIKPEA ARSE N B RUR. SR )5
B4 L= RSB ERES R A R, n
FIJEE40.8 mm A VE R NG IEZ(100 g/L, &
JE %8 mol/L), % FminiVE Hi ¥k & 45 (Amersham-
Pharmacia Biotech, USA)120 VIk#h4 h, #%LLET
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T1T2T3 T4 T5 T6 T7 T8 T9 T10T11
M- +-4-4-+- +-+-+-+ -+ -+-+

500 bp

N T12 T13 Ti14 TI15
-+ -+ -+ - 4+

500 bp

B 2 PGKAIRISTAREEBARKM-T5EEGE, THesl
&, [URBLET. - Hpa :+: Hpa : M: DNA

FR 7 v AT AR G F K & R %) ) T
UVPHEB 34T 245 (UVP, Cambridge, UK)F1)%%
FEAIC S s, AN 3K (LabWorks ™, UVP)
tbiHpa 1l 8iHha 1 AT G — XS0 BE R 3™
T P B B 2 S, A 14k ] LL s B IR 95 04
50% LA I A BN A A B, BIX G AR 253 ik
Ak E RN

2 BR

2.1 TR W 2R I e K ANANZE I ) 21
21— M, BAARI20 cm X 16.5 em X 13 cm, HAn]
WL ZI154, B KAF10 ecm X 8.5 cmX 7 cm,
B/MERI2.8 em X 2.5 em X2 em. K4 e £
JEse s, YA, B, JREA (&l 1). ot
BENRAN N R BRI, BUOIR. g SUIR B
WORHES, Mo, IR TE; 4 A% AR B
RIE, #5248 0 W. ez AL bR ic iR 4i i % ik
CD117, CD34, S-100, GFAPHlvimentin, 43k
#1CD30, CD20, CD45R0O, CK, EMA, HMB-45,
NF, desmin, SM-actinf1SC-actin?J >4 4.

22 JITAT R 21 ZA7EPGK AR A
B K I IR B R 2454, AT 2 A e
WIS MR A AR D) IS R B ok, HUORE B
A7, B X RO RIS 1 25k, UEW R
JibgeE P A T R £ 4 2 4l A 2 AR )T S
PR A o W] B e (112-3). IXR WY, BT i
Je AL 2R3 R SR v B PR A, I HLR IR T R — A
4 .

3 e

T W 8] J5 e 2 — M R AR T A D W R
Mazur et al">' 19834 ¥ L, At 45— KBET
7 T PG 40 60 A2 28 A0 RE R SO LA e ok
SRR W iE AR b g B vE . DAAE B T
FEEORI BRI, LLAE 18 VE 242 08 40 i i e

PGK

AR
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PRATAT IS R, A A TL T2 T3 T4 T5 Te T7 T8

T LR B 22 YR PR e, 9 A 28 T~ LR,
S UL 0 i e mF e UL PR RS BN A L s
T4 Wi sh i Cajal ) 40 i, A & R
e R WMV 5, HAT 1P L, s sy
AN E [0 73 A1 2 1) S0 AR R A, 2Rl LA
TELE MR RE I S i g . L A STk i
TERIRLIN10-20/100 1, 2 KAAE40% LU F, )L
HAEN, Bz tbhs 19 HGISTSHA &%)
RAET B i, K kB T H(39%), /»
W(32% )RR (15%), M/ H0k AT B ot

GISTsil i AR A, HRZHH RS,
HUoENg, K, &8, N0, I g4l
ZUE . AR, AR eSO R 2 Ak
A2, T AR 2R YR, JF HAh S KITE
INBRATAE I AR R - Z ARA(PDGFRA) R R 1)
SAFAY Ml T IX R B 1 IR A T/
[, DR AT g 55 Cajal i) SR 40 MO (0 185 4= 43 K,
TR IR R I R B, 4n B Ik 1) €5 38 0 A IE
KA M 25 L. GISTsIF2 I 2RO T 41200
HAE R AR R, Horh s F R e A4k
5 S IR AT I C D117 AIC D34 4L (4 B . HE
PE SCHRIRE, KZ190%-95%[FGISTs#iACDI117,
60%-70%[1IGISTs % iACD34, 30%-40%GISTs
FiLSM-actin, 11 L5 5%KGISTs#iES-1004K
M. 244K, vimentinzh A2 B 1. 38 X e G s 21
AORE 5, BIR] 5 H A g o R, a5 T 4 i
981 BTV LR AH S . BAT TS e B AT T 1
| (1K) 4 250905 B 27 UG R 928 4 A 2 et o
T AT SO AR 2R RS, MR 4 L ik
#ILCDI117MICD34, % KYEGISTsIZ Wi N iZA
FEA, ARSIk IE, 2 K PEGISTs— M #D
LT T BUPP 2 2T e g S % . O T aE— 20 B
Z TR PRIAH DG, FRATTNS 3 8 R /N AN 58 ) 980 Ak 43
AT T e B PEAS .

e 0 A e 22 B R s A AR A, Tl
ok v B PR S AT AR, BT N AR
P GKANA R A1 11 5 b M A I A 66 T 2 P A4 4
L2 R X G AR SRR G 1k, BT AT e VAt
LR 256 X Gt A rh 1K) — SR AE R G R 6 S 2
T 7K A F AR T BEAL KOS, 55— S DR FF AL
TEVEY. PGRIE N 2 A ME R A8 AL 2R
WA — 0] A Bs e XU (1) FRAZ IR 2 A PR A
25, BV AT 48 B M B e H kSR AR A
ZAMERIN I A2 TIHCAGH RIRE R

T9 T10 Ti1 T12 Ti13 Ti14 T15
M - +- +- + -+ - + -+ -+

200 bp

B 3 ARMIEISTARERBALRM-TSEEG, THess
%K, RRBLEH. - Hma +: Hha : M: DNA

J#%1(short-tandem repeat, STR)HJ FEANA], B L
B 20 (@ = 11-31), A2 k5 Y4 1k
et s r vk SR AT 22 A A 0 I Lotk
HOIE 2L S R NS AR A R R T2
BEPEAN MR R, 2o Wy 25, T R 1k (R e )
AR ik R — 4 P — 4k Ry 210

GISTsZUT 42 1 —Fh B PR g, S5 T
SLva B YR, SCR R WARGE. K2 B R e
v PRI A, KA /TRy I Rg 2 2 v e P
LK — R AR AN B4, GISTs 2 EFEIIE?
2 RVEGISTs XAE BFEE? AT Z A AELEAT 4
FERI L ZR? AT SNF-12 [0 O AR R R
We? 1X— R4 ] A E AT AT — PR, ARk
3645 FUIEW], GISTsIE T 5w Bk, MR/ NASE
FR) 15 Ji e it 1) ) 139 2 I A () — 2 X e (A4 2k
TR G PRk, R IE—kEYE, JF Bl Rt T
1R BTG BT, T 22 1 #4802 4 9 o
ANFER AR Z A2 4% BT, Wang et al'™'¥ oy
Bt 72851 358241 B 1 LR, F SE A JRe 45
T Ry R YR TR 148 v A AT UL IAL
Je (1 T AL (R 988 45 7 HEAT TR, 25 R0
s AH R ) B )y 28, E B ARAT TR R T R — A
S, JE TR I AR L A A 24
S5 22 RS- LIRSl 7 AN [R] R 3% S5
FEN, AT [R5 MAT A — o 2 KR
TR, 085 WD) 5 s AR [0 e 28, i He At )
MR Iy — 4 AL, IR tlch, Z2kMETE
P USRI &9 2515 I G R, IEABBART AR
H RN R4 f6 5, v et dE e o, R
fR2EF —H IR A B3RP, d b FATTHE 18,
VA 2 R PEGIS Ts T e i ied ) iZ A2 22 TR 1,
BT ML RIEGISTsHE 5 #RG ik 45 B4
R R, 38 5 0 5 22 (R 451 3R AT 12F — P F
FUUESE.
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