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Abstract
AIM: To investigate the changes of tumor
suppressor gene PTEN and microsatellite
instability (MSI) in gastric cancer and
precancerous lesion as well as the relationship
between them.

METHODS: Samples of gastric cancer and pre-
cancerous lesion were collected from endoscopy
center and oncology surgery department of
China Medical University. There were 30 cases
in each group. PCR-SSCP silver staining was
used to analyze the loss of heterozygosity (LOH)
in PTEN gene and MSI. PTEN mutations were

detected by PCR-SSCP and sequencing, and
PTEN protein expression was detected by S-P
immunohistochemistry.

RESULTS: The percentages of PTEN LOH in
atrophic gastritis without intestinal metaplasia,
atrophic gastritis with intestinal metaplasia,
atypical hyperplasia, early-stage gastric cancer,
and advanced gastric cancer were 10%, 10%,
13.3%, 20%, and 30%; meanwhile, the propor-
tions of MSI were 13.3%, 16.7%, 23.3%, 36% and
40%, separately. The protein expression of PTEN
in normal gastric mucosa was 100%, in chronic
superficial gastritis, and it was 96.7%, 90.0%,
76.7%, 73.3%, 63.3%, 60.0% and 43.3% in chronic
superficial gastritis, chronic atrophic gastritis
without intestinal metaplasia, atrophic gastritis
with intestinal metaplasia, moderate atypical
hyperplasia, severe atypical hyperplasia, early-
stage gastric cancer, and advanced gastric can-
cer, separately. PTEN mutation was detected in
3 cases, all of whom were found with advanced
gastric cancer and positive for MSI.

CONCLUSION: Loss and mutation of PTEN
gene are closely associated with the invasion
and metastasis of gastric cancer. PTEN protein
expresion is down-regulated during the patho-
genesis of gastric cancer, and MSI is a early
molecular marker in the pathogenesis of gastric
cancer. PTEN mutation is commonly occurred in
MSI-positive gastric cancer.
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J&, #4304, PTENZ &M 8k (LOH)F=MSI
2 FIPCR-SSCP4R 4 &, 77 ik #ml, PTEN AR
R BT PCR-SSCP ABIM A7 ik, S-P
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SR EEHBF XL, EHEE X
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10%. 13.3%. 20%. 30%#213.3%. 16.7%-
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1.1 A4 W b [ B R 2 (it 8 — B2 2006-2007
G =L ANV ok i SR W R NEDN LN TN
T i S 9 AR RAFDGS B 9 1E TS 301491,
ZOCTHIR &, L RIE THAWED, -70°CUKAH
HK ALRAE. PTEN LOH5 |4 D10S215, D10S541,
D10S2491 BL XM STH B A F51d A7 5B AT26,
D2S123, D5S346, D17S799, D18S345| 475114
tHwww.gdb.org I )3k ; ExonSHIExon85 |4
FPHI 2 2% SOk R A, iR 5103 Ak st R
Nl A K. PCRATHITaq DNASR A 22
dNTP. Marker. —IRMEFEM SN A KIEE
] A S-PIRA A P AmADIK
ZHW - 200)0 AR MNILBE 2 7). 2400 PCRY™ 1Y
1. BIO-RADHE F FELVKAH: SE[EPEA F]. TRk
HLIKA: AERL AT g . TG-165 B0l -
WG] TR KA : F A 2 A

12 7 ik

1.2.1 BRI LDNA: KU S A BE SR
ZIDNA.

1.2.2 PCR-SSCP % M 5 R i B e 26 Jie &, sk A
PTENZ: &8k k0 O NARFR 20 uL, 7 5140.4
pumol/L, 10X Buffer 2 pL(&FMg™ 2.0 umol/L),
dNTP 200 mmol/L, Taq DNAZK & 1 547, LA
41DNA 200 ng. N4fFh: 95°CTAEMES min,
94°C 45 s, 55°C 45 s, 72°C 60 s, FEAT35MEHR,
72°CHEMF10 min. PCR™H)4%1 & 5HAVEG phil
RA, 97°CAEYE10 minjg 2 BI & T UKk, 160
/LR IR BERGBE FL bk 4 h, (RIERE: F OO
JEMWERE29 © 1, 57 mol/LIR %), FaLIK G HL YL, Wi%g
gh 0. MR A SV AL, Sl R
IS T5% LA L2 AT R g b 2 PRk

1.2.3 PCRARF-ABIN - # M PTENA B %
T PCRIZNARA K20 pL, 5514)2.5 pmol/L,
10X Buffer 2 pL(#Mg™" 2.0 mmol/L), dNTP 200
mmol/L, Taq DNAZE &1 .07, JEKIZ1DNA 200
ng. WA A 95 CHIAEPES min, 94°C 45 s,
58°C 30's, 72°C 60 s, FEAT3SAMIEIR, 72°CLEfH10
min, PCRMHIZ120 g/ LI N MBI Lk, 4L,
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RS D10S215  DI10S541  D1052491 5 FRIEBSAHIE A PEMER(%)
SR - + ++ +++
ZEEMEY 3.3(1/30)  3.3(1/30)  6.7(2/30) 10.0 [ERBNE 0 1 27  100.0
2% 3.3(1/30)  3.3(1/30)  3.3(1/30) 10.0 IBMRTRIEBH 1 2 7 20 96.7
RERAUEAE  6.7(2/30)  3.3(1/30)  6.7(2/30) 13.3 IBMEEEEN 3 3 21 90.0
SHSE 6.7(2/30) 10(3/30)  6.7(2/30) 20.0 (7ohatl)
HEEASE  13.3(4/30)  6.7(2/30) 13.3(4/30) 30.0 IBME=EEEN 7 4 3 16 76.7
(851k)
PhERgRASY 8 5 6 11 73.3
SEAMANEE 11 7 2 10 63.3
PHEE 12 1 4 60.0
Bl SAEF LOH BIBF WENZT IRKHH K2 iz o83 13
11 5 + 91 GAAtoCAA I, EJFm4DRE
19 8 + 335 CGAtoTGA I ({EDKIEE
22 8 + 329 Del4bp I, RoOE
R BAT26  D25123 D55346 D175799 D18S34
A 7 il i ABIN 3 22 G 10470 . E/EMEL 1 1 0 1 2
1.2.4 PCR-SSCPE MR AM LI B B okcten]  BERMEE 2 0 1 1 2
MSL: R, SIERASUALL, Wil TREEE 8222
WAL S B DN AR Bty By oo 7 6668
HEMSE 6 5 4 7 9

P Bk 3, REAT AW AMSTL I 1AM gk
AEMSTAMSI-L, 248024 L FAT 85 R AEMST A
MSI-H, %A MSIkE MSS.
1.2.5 S-P#E A ERMPTENE & &Rk 4
JHJ5 P DAL V5 A 4 € R 2 DA P T E Nk 2
M. BEGID) e SAS E A P, 4 B 4 i 2
o7 R 2R P ) T L, R e AL Ak g R A
H: PR, <5%; F9FHYE), 5%-25%; H LR
(++), 25%-50%; 58 BHYE(+++), >50%.

S FALIR S0 25 A Pk Llmean+
SDHIR, 25 WM R e %, N Spearman
S MR R

2 R

2.1 PTENZ AP 4tk PCR-SSCPHL YL A I 45
R, 75 SRR RS R b
B . AN A PTENR 2 & Pk 2k
B H10%. 10% 13.3%, 7653015,
PTENIW 24 & PR B R h20%, 2F & 1 B
PTENH 24 A PRk % 4330%, 1ITPTENSE R AR
FE P 1T 3999 28 B L T e R e 19 HH PR, AR R
W I 10%(£ D).

2.2 PTENA B % & 78 A 198 0 A2 A 54
Joi PR HBIP TENGE K 5847, 73t J 31 W g v,
ExonSFaill 21 1515825, Exon846 212451 58745 (322).
2.3 PTEN& @ & &34 W S-PhuE 4l A0 5 ik

EPTENuhL =Rk, 45K, 70 H R
e AR IR, PTENZw b =4 (1) BH 1 2 18 2% 34
FEAR, SRk 2 B Wit a, BAR RIS TR E KR IA %
W23,

2.4 B BB IEA AR E PMSLEFTRAL 5 694
Z T N HPCR-SSCPH AR MIM SI1K 77 V21
FL 25 AT EE, MSTH H T 28 1l Ay ik PR Ak Tt il
JiRg K AR, HZ W, A o RS AR AT
B, AR T AR B FUIL B bR 2 0 1) £ 5 AT R
IIAN], MSI-H, MSI-LAE bRt AN ], AE7H
RERAWRKMZES. HErEFFMSTLAF R HETE
— AT IGE RAR & A DRSS, ARSI
i R B M ST AE mb HEFE ()67 s EAT AN, 45 8 W
4.

2.5 BB B A K PMSIra M il E r
M ST LA S HEFE 1 A 8 b, b =24 b5k
YR AEMSIIE MSI-H, 1R 580 K& A MSII
MSI-L, HAMSURAENIMSS, B9 S0 Hr %
AR P MST R 1 L L3RS

2.6 MSISPTENA R ® L8k & £ 13141
PTENHE A 545 (1) 5 s Wi 49, 359 A MSTRH #E95
B, 14504 17 S MST(BAT26), 3 42451 K524
7 SEMSI(Z3 5] 8 D2S123. D17S799; BAT26.

D18S34).
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FIAAE, B P TENSE PR AE A 1R 2 M 11 ot
98, H10q” LOHZE }70%-80%, PTENZEK 5748
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R RAS R N 8.3%-21%, (£ N 1 [ 4% §j 1
e, PTEN LOH%456.3%, PTENZE K 5847
FH20.6%"Y; FHEIRIE, PTEN LOHZALE il
H27%-50%, FLIREA8%, L0 ZIHA8%, kI
40%, MR A37%, FOREE35%. X TPTEN
55 A E R ) 0GR, H RTIA K 78 B AT AL
In] (1) 25 B e G 5 /0 4 22 R PR I R TR R
R R, AR B M 45 LV v R0 R Ak,
KFPTENE B RAMIRR, AWFIg: REW,
15 B R AT A i v . W R AR
AN FIHE L PTEN 2% A S R K 500 K
10%- 10%- 13.3%, £ HE S+, PTENH 2%
BB R A20%, SR P PTENK S
MBI R 5 H30%, TP T ENJE K 5848 76 J 717 11905
A % U B e G L IR, A I g
BLEE R 9 10%, 3X 40 WP TENZE K B 2k 5l K35 5
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AN BT S8 A MS LR RS H 280 23.3%, Horp
13.3%JMSI-L; 7i 8% 85, MSUR R 2
HJ140%, 10% AHMSI-L, 30% JMSI-H; k#5757
S5 R M SIIEZ A7 1 H 2 e b e A A 55
B AR BOg T 46 K, MSDE B 9 & R
R —. KTFMSIE B LR,
SCHRARAE AL — 5, Tajima et al”'Wf 55 K BIMSI
(1221 S HGM, MUCG6AH—3X, 7€ b i
(R B M R (225 v TR 2L IR g8 . Miizoshita er a/™”
R BRI M S TR 2B 3 e 1 1 o AL i
MSI5 B9 (R e O R % ). AW as &
B, v o AR P MIS TR B 4 %6 1 S i 1% 4k
I (P<0.05), $275M STPH P 5 i % M R 2 vl i
FHXT .

DAMSUARFIE (D ES FCAE 5 R G0 i, it 3
o A DG 5 DR 1) SRR 2 1 Mg iR R e b s
L EHAT, (EIIEANFE DR MSTAE FH 35 IR g oA
WA, H AT A N TGEBIIR, IGF-TIRAT{E K
MSI/EF #EEE Rt FPTENZRE 7, S84 111
Ui B P S AF AT (A) B S AT, T AR T IR 1K T A
J7 51 A M TR R A 5 DR 58 4% (1) LA
A, B H ETA P TEN AT BAYE A M ST #E 3E
K% Konopka et a/ "3l %t 56411 & P I
A PTEN KMSLC R A, 45 R 4E/RPTEN
TEM STBH P )93 461 vh 58 A8 22 5 77.8%, 1EM ST
PERIG 0 b S AE R K 39.5%, —H A B
75, 1M HM ST P TENSIBH 1 1 1~ 5 P s
AARAE TG ZE R il ARBFIESE R W, 78

BRI R, PTENFISEAR R A 10%, 1K 4E
PTENZEAZ 93 49135 M S TRHE Fa 491, el kg2
ZRPTENZRAZ LM STFIPE K B X R E# ), -
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