# R4 ARk

wcjd@wijgnet.com

(44

TR
J3aishideng®

&2 ®

R A LAY 201152H288; 19(6): 608-613
ISSN 1009-3079 (print) ISSN 2219-2859 (online)

Lk 47

PTENTE

% b, BRAE

i# REVIEW

SEPHNMRITRE

[ L S

BB — A
o TR R, LA
mERETRE
HART. AW RA
T H R A
ST F R
@u%k§%af
Sl At Ak
W, rﬁ%ﬁ
. TS R4, &
AEEREFTRT
EX#EE.

W@ 7 RA
B R, #AR, K
ERFEFXRE
EZEA

7&!*} IZI Kﬁé %ak?%*mf%ﬁ]&u/ﬁﬂﬂmﬂ' /1(757/% /Fl]'ﬂi
RIESATRIT LB EHRAREL LT 2B EE ST
330006

BE O RAFEL KRR, No. 81060038

ILE B AR AR R4 y’?‘ﬂ/ﬂﬁ E, No. YC10A020

Y& TS : A SRIRBIZITSN; %&%@&

BIRMEE: SNME, 2%, ZEEID, BIESD, 330006, STF
BREEMXINEA 7S, FAERFE—MNEESTE AR
lunonghua@163.com

E315: 0791-8692705  {&H: 0791-8623153

IWFSEHR: 2010-12-20 {B@BER: 2011-02-20

BZHE: 2011-02-22 AL HBMREE: 2011-02-28

Role of PTEN in gastric
carcinogenesis

Zhen Yang, Nong-Hua Lv

Zhen Yang, Nong-Hua Lv, Department of Gastroenterol-
ogy, the First Affiliated Hospital of Nanchang University;
Gastroenterology Institute of Jiangxi Province; Jiangxi Pro-
vincial Key Laboratory for Digestive Diseases, Nanchang
330006, Jiangxi Province, China

Supported by: National Natural Science Foundation of
China, No. 81060038; and the Graduate Innovation Founda-
tion of Jiangxi Province, No. YC10A020
Correspondence to: Professor Nong-Hua Lv, Depart-
ment of Gastroenterology, the First Affiliated Hospital of
Nanchang University, 17 Yongwaizheng Avenue, Nanchang
330006, Jiangxi Province, China. lunonghua@163.com
Received: 2010-12-20 Revised: 2011-02-20

Accepted: 2011-02-22 Published online: 2011-02-28

Abstract

The PTEN (phosphatase and tensin homolog
deleted on chromosome ten) gene is another
important tumor suppressor gene found after
p53 gene, and its encoded protein is involved in
cellular differentiation, reproduction and apop-
tosis, as well as cellular adhesion and mobility,
and genetic stability that is often lost in various
human cancers. Recently, some studies have
indicated that down-regulation of PTEN protein
expression due to genetic or epigenetic changes,
like mutation, loss of heterozygosity (LOH) and
promoter hypermethylation, participates in gas-
tric carcinogenesis. These studies could help us
understand the pathogenesis of gastric cancer
(GC), and show us a new molecular marker that
could be used to evaluate TNM stage, histologi-
cal type, or differentiation grade of GC biopsies,
and GC treatment. In this article, we will focus

on the functions of PTEN, the mechanisms of its
inactivation in GC, and the important role of its
inactivation in the development and prognosis
of GC.

Key Words: Phosphatase and tensin homolog de-
leted on chromosome ten; Gastric cancer; Carcino-
genesis
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WR B RS W LRI 8 5. H b
Wh, BENRE. KEE-1NZHE. 22
B AP, 22 RS EER,
e DT PRy 2 3 AR i DAL s AL PT REAE LR A48 T
AL 105 B (AR [R5k R 1k IR I
-5k 77 85 1 J£ [F (phosphatase and tensin homolog
deleted on chromosome ten, PTEN)/& 19974 %
IR — Ao R, T 1 B O R
Z A S I B B T, MR
ORMI 28 R GE, AE IR I S T, 1T
o L5 80 B AN 388 A% R S5 0 T A4 AR .
HIWTFUR L, NIVF 2 IR A7 AEPTENR 3,
PTEN{ G 5 3K SE o i 5 A B Je AT oK.
PTENRIFAE B i IR E — 2 BT, Hakik
TESBREIEA KR PRI EVICR,
AW T HATEE B R A KA, B
W WAL D6 T S it 10 (0 I ik

1 PTENBEVZEHS

PTENZERP, Y 4MMACI(muted in multiple
advanced cancers)3& A5 TEP 1(TGF-B-regulated
and epithelial cell enriched phosphatase)3i X",
JE19974F HH3AN LI & 43 125 %5 58 I 48— 44 1
BN (R8T IR 30008 B . P TE N DR A7 T e (0 4K
10923.3, 4x£:200 kb, NG T RIS T,
G AT (403 2 FE PR R L2 Jl . AHX 23 1 I
%) h47 000 Dalf) 85 (5. PTENEE (A 5409
IHREA S 0 45 M B35 ()N BRI 45 Fdsk: A7
FEAR ST I R IE P HC SSGSSR, H 54 1R
T A2 Tl Y 22/ 7 R Tl R A A L A 3 B2 (] R
P, WORAT BRI R . 22/ IR TR L)
YER, ZPTENKSE IR HIHIE TR ThRENX; (2)C
UC2 45 AELLCa MM Uy 2 W i &5
%, 2 5P TENTE MM 1A 200E A0 FH A P 48 i )
GRS Q) RXMPDZEE AP MPIAPEST
JF41): T PTEN RS T FH A 27 3 k.

2 PTENHIIHAE

H RT3 M, PTEN R E 2 Fhal ufs 5 %
Sl B RE T, AN B AR 4 R4,
AN R ST TR AR e
ST R AR .

PTENE A7 I )5 o 192 A0 5 11 0l 1 g 140 X
T, T A R ARy 2R R g A S
S, INHAAERERBE RO  AW)F hRe. S K%
HeAmE R AR, PTENSE PR 4 4 1) 2 1 R ANMY
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AL R VR, ZER BT IR D RE, T4
JiL AN RN R 32 A2 X P TENRI RS UE S Bh e R A% 5%
Wi FER. H A, SPTENER IS A R A R
SFTPI3K/A Kt 5 10 4 1) Mk A PV E Y, i e
FEA AN BAFIG & 120 B384 5 R0 o0 40 B 0
T R A . PIKGE i I3 A SR S iR 1k
PR, B AR A-PIP3 R AR 4l L |-, Ik
A5 A KRR G A 22 fiE Aok 3" - Tl g T UL 446 6 2 1
W12 B AL AN, AR IS BT A5 T,
T 5T P P TEN ] it 25 PIP3 AILIESA 1) 3457 IR,
{FPIP3 L BEMAL W PIP2. IEH KM T, PI3KA
PTENZM IR E IR AN L IR AL (0 1 FH, 4 FF
HPIP2HIPIP3 (1B A V-1, *4PTENI)RERIGIN,
PIP3 RN AE M1k HPIP2, i £ PIP3FAER, M
1M 0E AKGE 2%, 18 ##5P27. BAD. FOXO.
mTOR. GSK-3% N ¥, KW HI4H a4
T2y R P AF TG R A AR . R Aol
44k, M5 A P TENGA m] I E G F 35 L 1)
shcliR 1k, HETFIHIR as/M A PKGH 4 (17516
JN AL FAK BB R A S5 4%, 00 40 PR A
i RE RN R

5 R Z R L B, Mok% A P TENZR
HARBMW Y% IEE. ZHNMPTENT T i
cyclin D1ZKF, 15 41 G,-G HABR#E, M550 e
AR BT — TSR W, A% A P TEN
I W] Tk A R R I A R ) 2 A 2 R
CENP-C4i &, diFiag ehifass; ] SE2F1H)
7], Wi Rad5 14 5%, WIZDNAXFE N Z(DNA
double-strand breaks, DSBs)& &, #lIHi|[AIDSBs
SRR BT E, TR HE G A 251
hie sy e M. 05 b I PTENAH L,
M N PTEN PRI K. B AR e, WAk
PTEN A% P 43 A7 76 g 4 il v n] e R 48 5 K
IFER.

3 PTENAEBREPEIRIE T

PTENAE K 5 N 2 M8 A O 1 42 oy 1 —Ffr el
PR H TIOR8 2 P iR 40 21 a4
Ha 47 AEPTENR R G Bl i 7t R W],
PTENAEH R 5 B R A . KB E %
VIMIOE R, XSG 1) 25 20 JERI AR
A% R (1oss of heterozygosity, LOH)1J3 5/
T A

3.1 PTENA R R & FERRAEPTENAG I+
R —. HETAE 2 P NG g o 3
LT PTENEER (W 584R, ARG HLHNAN AR H], 78

AR A 0

B A B % # e
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KA KR ERRE
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B0 ER. A&
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AW ER P
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IR ik,
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Zheng % 5t 1134
BEMR AR F
A 4142 P PTEN
K3k 3 AT o AT,
V-
PTEN & i& & 4
54.9%, B FI%
T B EEFHER
(89.4%).

WAER VR BRI WA T, PTENJE
AR 2 I AT AR IR S, i AE R IR .
BB 0 22 LT AR ) R, Sy e
{6 T 988 200 36 AR A I 2 P TENHE R i) 5848, 2 W
PTENAN RN Z 5 7R KL K
Ji&. BHii, KZHF 8N 5 PTENIE A
(5828 R IR, SatoE KN T 10Rk B 4N
PR RS 8151 J5U A 1k R AL 2R, R A 14 R K
P B AE/EPTENSE IR 55 7 P 25 1 SAN IS 1) dik
K, HIX—HRIHFAKEMRNAFS. Lima2E!'
FIFHPCR-SSCPJ7 kA Ml T 48151 7 B9 b A% 1)
PTENZFE R A 1, AR IV BIAR A AE LR 2 47
SR AP TENHE R 58 AR 71 15 9 b J Ak g+
Pk, 51 Z B AR 2] T 2R g5 R H
Wang %5 ¥ TR 750 R I, 60151 1 i 1 5 e
P 1741(28.3%) A /EPTENFE A () 58 4%, A58
il LRAE . SHIYTERR AR 2010 URAR 1
1911 B0 5 Bl SRR 1451 P9 % 1 DR AEAR AT fURAR, A
P TENKE K S AR 71 1F Fee JU1 8 e (14) R 26 v vl fig
e EEAEH].

3.2 PTENAKHLOH LOHAZPTENAG K —
W, R . T N T8
P SRk R R A R Al R AR B A R B
# WPTENMILOH. HEARPTENIE R SR L ¥
g L, AR AR SR H BRI R K
IPTENMLOHEIE H W, Byun® WKL,
33%(5/15) 1 15 4l LR F136%(22/55) 1) ' i 20
ZIPTENJEAImRNACKIA, MIPTENAEKLOH%
H1i%47%, H5PTEN mRNA{LRIEH VMG H.
oW LOHA W2 T W 8, (Kb
BRLOHR B E & T e, hoarb B, sk, 17
TELOHIR) T i 4 ZUAE (1 485 07 5k PR35 RS H
FEPR SR, e E AR AR OGP TENT) RESE
AR, PRI IR v B AR R AR, Li
LG I T AN [R) B R A 0 P T E N [H 5848
MILOHTE ML, KILBEAE H & B A2k, LOH
BTG, EEAEE R W EEE. A
SRR A LI R R R E T, LOHX
4359 410%(3/30)« 10%(3/30)~ 13.3%(4/30)-

20%(6/30)F1133.3%(9/30); ILAk, 75 1 A2 Al 5
1015 968 R A R BIP TENFL K 548, 1775 10%
(933 i 01 s b R P TENGE K 548, HL [ IN 7%
7ELOH, A HPTENZEK LOHTE ¥ Hi o A2 B
AL IR, A R SRR ) XA e I R AR A,
PTENZE K 5848 FIL O H AT 3 [\ i 10k 1 e (1) 3=
AR, tAh, HHFFTN NPTENEE K FJLOHAR

A B R T i U OGP, s
FHICAET AT G, RIS — Al R 22 4 W 1 2,
3.3 PTENAF B 30§ F 4L DNAFILAL &
R B2 2 —, FE & E % CpGIf
X3k, CpGEy T 2 HRE N 1A 37X 3, 5
i R A T g | e B R 6. H A S e
o MR GEGE R . B T 2R 25 iR
T O SR BIPTENIE KA 27 (1 Lk, IR
FEI T PIEAL IR PTEN IR I EH 5z —.
Kang52 UGl 1 6601 A2, RIMIL P26
%1(39%) £ {EPTENJA 2l 1 34k, 12641 5 3)
F AL 1 XA 19491(73%) A AEPTENZ X
e, TR B PTENIE 58 8) 1 F 4k
B VARG, Hino %P1 — I 50 R I43%[1)
EBJpi 5 fH 7 H R PTENR A SR, B3 Pk
(10%), MPTENKERK JE 31 H I IR 2 W T
EBJ 85 FH 1 B, JFak— D E SEEBY 5 nf Jl
I FLPER AR A 2 AT DNA FHILRE RS il 1, 31
SIAEPTENJE 3 1 EE4L. {HSato5 K 7 10
A g 40 AR 2011 1 R 4128, IR KIPTEN
mRNA 1R IE KA E 8 FCpG iy AL, 5547
NN, R B AR AN 4L P R B H
ALK S PTENRHUIE A, 1 EPTENFE R,

BRFER 54 . LOHAIE B 1 AL AN, 3
1 () — TE A 730 /RN A(miRNAs) AT g th7E
PTEN 3% H R 4 — s (K FH .

4 PTENTEBEARE. ZARPHWER

HAT, K805 AP TEN K% 7E o 2
—ANZREMN, HEENRE. RIERDIM
5. Zheng PPN 113451 5 9 AL 48 Ko 55 11
AP PTENRIEIAT /00T, KL E 41N
PTENZRILZ H54.9%, BFK T 55 1% A
(89.4%). Zheng% 5P M Yang%5 b it — B4
“OE T B b R A A AN L A
(1 A JEASE 1A I 1 AN T) S A6 45 49 T P TE N1
Tk, g LR IREA A e AR kR, PTEN
FTIK TR AT, AR LR PPTEN
RILFRWFACT IEH BB b, I
DL HE Y] B P TEN SR IA R i K T H 30
i, BB R RIS R BT R
o, R A S T AL B, 1T B A
FEPTENFR AR IRAR, WK T w028 s,
I HPTENZR Ik /b il 75 1 2 e A% 2 W
S R R — AN 2 RS E, PTENATAER
FIT B g 03 LA AT A — AN R bR, A
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TR 5 A5 2 T 5 R B SR AL 45 S0
A W5 R BLP TEN 2K IA Sk 1 B i & 38 1%
PTENZRIAPHPER 34EAAE R AR, (HPTENAK
FIE GRSz AR S A ) AT O (R
KM G AL,

A, HZ RS PTENAE B 2w A8 & H
FE D AT REAE H AU EAT T HR0). AF
KN, B Y caspase-3R ik i FH K T 57 1E
WAL, HSPTENKIAIEA G, PTENMRERIA I g
THE N ifcaspase-33i%, 5T %, M
e R A K B . Zhou 5P S
I, PTENZE L B 14 15 8 P Ak 1.5 %35 8% (microves-
sel density, MVD) & 2 /& T PTENEIE B MEE, 1M
M5 N B2 A=K K F-(vascular endothelial growth
factor, VEGF)RIAMH B MIMMVD W& & T
VEGFEIEBIEH, I K IPTENKIE B H
(IVEGFR I W m FPTENRIAPHME S, Wi
MPTEN{KZR AT gl ik HiVEGF, i 53¢
A AR, 22k B sk, Hofth 23 1) 22 Tt 5
S R W P 2 IR HE P TEN B
B A B T S A A AR AR, 8 T R
JHE A A0 B R B R AN T A S AR e
BRI R KRE.

5 PIENFIBRES MASERESS
FRIGTT ARG B &2, (HE R
W2 I 2 40 T A W 31, ol T RV 97 M LR
WEE. WK, TSN B R YT 5
—HETF B AR, H AT B T AR A R
WG, FUIL PR A 3 A KT A9 24 T
2y, KEWRE R, Aktfs 557 S 5 iG E pp
Je A0 L7 AR AR T T 24 (0 T SRR AR —, AR
AR AR S R AL 988 4 6T A 24540 () B APk,
SPEULTT I Oki%E PR 78 R AT (EPTENJE [
LOH ¥ 5 ¥ £ A7 SR8 2% . Hwang 559K
WL HE— 4 SR, SNU-5ESNU-216'% % 41 i bk
I R IAPTENY vl 42 my ik FL i 1 5 b 5 52 15 3
M4 PA T, Yo i PTENSE Y4 BG C-82341
Ja, IS R PTEN ] FE{RBGC-823 4 fid [ Akt
BERE R R AT IR WS Y, JF T nB G C-8235%
MRAT VT BT 87 25 R BRORR I, 1 3k e 8 4 i 9
T JHI PR g A A K, HENIP TEN 2R3 n] g 2
B 4L ARl B V54, 0T 5 R R T 24 1
45 T AN PEP TENRR v] 4 ey 15 8 4t A6 7
U A, AR R BB B A R . PR
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20 A R 1R e 2R . He 5 W AN PMEPTEN
SN B HERSGCT7901, KBIPTEN-SGC7901
0 M 35 R e P TEN IS G C790 1 40 Jifa A5 488 1sf i)
BFE K, R TE R AR T RN BOR
PeF N, GRS E 2, JFRIMPTEN-
SGC7901 4 i 1% 7% LG W & it VEGF Al
MMP-9555 5 il 2 FEAI, HEDPTENT] G i 41
HVEGF. MMP-9& AUk m#P#ISGC7901 44 i
K BB EAN, HwangZE™ . YigE™ | Hang
ST T R I, AMJEHEPTEN W]t 25 0
ot 20 M G G L R A O T L v A R 2.
HangZ%5 A 70IE K I, ANEPEPTEN ] $I5H] H Je
M Akt. FAKFIp44/42MAPKGH I, 1% IE &
20 i U) T e, AR X T BE R AR P TENGE
FEVES S IR 4 M A6 T I B 2 —, A R AR
PEPTEN T 8 By 9 VA3 97 1RO s s o),

6 4518

TEJEPS3HIAR, PTENHE 2= A1 A X — T2
PR BEAE BRI H 2R N, PTENE 2411
TheE W 25 oz Wi . Har, K2 B0k
PTENZRIA #2525 7 26 5 g 742 0 S i 0F
Jet—A 2 R E, HSEBENRE. RE.
A7 TR 24 2% DA DG, AR AEAN [F S PTEN
JE A AR h B AR AT R RS AR R R B,
HET %k 1 AR T RO AR, A AT
HE—SWE5E. BeAh, XHFPTENTE B RIE
MU, H AT A A N0 PTENSE N 5848 7F
b B AR AR, T REA T i 0 T g AR AT
IMPTENLOHAE 3l HIEA RN W, nRE
& B PTEN G (1 32 25 50, (HXFax 2k
7 AP 2 A, ANFEIWE TS 2
EIREAR RN Rk b Br . A 215 AR\
PRI G, INE FRrdk— .

DAL, R N 5 S R0 O A 0 e 0 e
FEFFPTENZ A 5 9 4% (1) A2 4k Je LA LR A=
YreEAE L, RSP TEN (R 301 48 ] b B e
A RJEINLEIG & EEME X, ok &
FLI T3 A2 B 10 S ) ), dE— DR R T
PTEN [/ 1 R 7 B2 8T 1 BHR AN S 50 A .

7 ZEXH

1 Parkin DM, Bray FI, Devesa SS. Cancer burden in
the year 2000. The global picture. Eur | Cancer 2001;
37 Suppl 8: 54-566

2 Parkin DM. International variation. Oncogene 2004;

23: 6329-6340

LiJ], Yen C, Liaw D, Podsypanina K, Bose S, Wang

[68)

WA R
ST i A
HBikHAET
f#PTEN 2 & 7
k.



612

ISSN 1009-3079 (print) ISSN 2219-2859 (online)

R ) OBIEAYE 2011828288 195 565

10

11

12

13

14

15

16

17

SI, Puc ], Miliaresis C, Rodgers L, McCombie R,
Bigner SH, Giovanella BC, Ittmann M, Tycko B,
Hibshoosh H, Wigler MH, Parsons R. PTEN, a pu-
tative protein tyrosine phosphatase gene mutated
in human brain, breast, and prostate cancer. Science
1997; 275: 1943-1947

Steck PA, Pershouse MA, Jasser SA, Yung WK, Lin
H, Ligon AH, Langford LA, Baumgard ML, Hattier
T, Davis T, Frye C, Hu R, Swedlund B, Teng DH,
Tavtigian SV. Identification of a candidate tumour
suppressor gene, MMACI, at chromosome 10q23.3
that is mutated in multiple advanced cancers. Nat
Genet 1997; 15: 356-362

Li DM, Sun H. TEP1, encoded by a candidate tumor
suppressor locus, is a novel protein tyrosine phos-
phatase regulated by transforming growth factor
beta. Cancer Res 1997; 57: 2124-2129

Stambolic V, Suzuki A, de la Pompa JL, Brothers
GM, Mirtsos C, Sasaki T, Ruland ], Penninger JM,
Siderovski DP, Mak TW. Negative regulation of
PKB/ Akt-dependent cell survival by the tumor
suppressor PTEN. Cell 1998; 95: 29-39

Maehama T, Dixon JE. The tumor suppressor,
PTEN/MMACI, dephosphorylates the lipid second
messenger, phosphatidylinositol 3,4,5-trisphos-
phate. | Biol Chem 1998; 273: 13375-13378

Gu J, Tamura M, Yamada KM. Tumor suppressor
PTEN inhibits integrin- and growth factor-mediated
mitogen-activated protein (MAP) kinase signaling
pathways. | Cell Biol 1998; 143: 1375-1383

Tamura M, Gu J, Matsumoto K, Aota S, Parsons R,
Yamada KM. Inhibition of cell migration, spread-
ing, and focal adhesions by tumor suppressor
PTEN. Science 1998; 280: 1614-1617

Tamura M, Gu ], Takino T, Yamada KM. Tumor
suppressor PTEN inhibition of cell invasion, migra-
tion, and growth: differential involvement of focal
adhesion kinase and p130Cas. Cancer Res 1999; 59:
442-449

Radu A, Neubauer V, Akagi T, Hanafusa H,
Georgescu MM. PTEN induces cell cycle arrest by
decreasing the level and nuclear localization of cy-
clin D1. Mol Cell Biol 2003; 23: 6139-6149

Shen WH, Balajee AS, Wang J, Wu H, Eng C, Pan-
dolfi PP, Yin Y. Essential role for nuclear PTEN in
maintaining chromosomal integrity. Cell 2007; 128:
157-170

Sato K, Tamura G, Tsuchiya T, Endoh Y, Sakata K,
Motoyama T, Usuba O, Kimura W, Terashima M,
Nishizuka S, Zou T, Meltzer SJ. Analysis of genetic
and epigenetic alterations of the PTEN gene in gas-
tric cancer. Virchows Arch 2002; 440: 160-165

Lima EM, Aratjo JJ, Harada ML, Assumpgéao PP,
Burbano RR, Casartelli C. Molecular study of the
tumour suppressor gene PTEN in gastric adenocar-
cinoma in Brazil. Clin Exp Med 2005; 5: 129-132

Oki E, Tokunaga E, Nakamura T, Ueda N, Futatsugi
M, Mashino K, Yamamoto M, Watanabe M, Ikebe M,
Kakeji Y, Baba H, Maehara Y. Genetic mutual rela-
tionship between PTEN and p53 in gastric cancer.
Cancer Lett 2005; 227: 33-38

Chang ]JG, Chen Y], Perng LI, Wang NM, Kao MC,
Yang TY, Chang CP, Tsai CH. Mutation analysis of
the PTEN/MMACI gene in cancers of the digestive
tract. Eur | Cancer 1999; 35: 647-651

Guo CY, Xu XF, Wu JY, Liu SF. PCR-SSCP-DNA se-
quencing method in detecting PTEN gene mutation
and its significance in human gastric cancer. World |

18

19

20

21

22

23

24

25

26

27

28

29

30

31

Gastroenterol 2008; 14: 3804-3811

Wang JY, Huang TJ, Chen FM, Hsieh MC, Lin SR,
Hou MF, Hsieh ]JS. Mutation analysis of the puta-
tive tumor suppressor gene PTEN/MMACTI in ad-
vanced gastric carcinomas. Virchows Arch 2003; 442:
437-443

Byun DS, Cho K, Ryu BK, Lee MG, Park ]I, Chae
KS, Kim H]J, Chi SG. Frequent monoallelic deletion
of PTEN and its reciprocal associatioin with PIK-
3CA amplification in gastric carcinoma. Int | Cancer
2003; 104: 318-327

Li YL, Tian Z, Wu DY, Fu BY, Xin Y. Loss of het-
erozygosity on 10q23.3 and mutation of tumor sup-
pressor gene PTEN in gastric cancer and precancer-
ous lesions. World | Gastroenterol 2005; 11: 285-288
OKki E, Baba H, Tokunaga E, Nakamura T, Ueda
N, Futatsugi M, Mashino K, Yamamoto M, Ikebe
M, Kakeji Y, Maehara Y. Akt phosphorylation as-
sociates with LOH of PTEN and leads to chemo-
resistance for gastric cancer. Int | Cancer 2005; 117:
376-380

Oki E, Kakeji Y, Baba H, Tokunaga E, Nakamura T,
Ueda N, Futatsugi M, Yamamoto M, Ikebe M, Mae-
hara Y. Impact of loss of heterozygosity of encoding
phosphate and tensin homolog on the prognosis
of gastric cancer. | Gastroenterol Hepatol 2006; 21:
814-818

Kang YH, Lee HS, Kim WH. Promoter methylation
and silencing of PTEN in gastric carcinoma. Lab In-
vest 2002; 82: 285-291

Hino R, Uozaki H, Murakami N, Ushiku T, Shi-
nozaki A, Ishikawa S, Morikawa T, Nakaya T,
Sakatani T, Takada K, Fukayama M. Activation of
DNA methyltransferase 1 by EBV latent membrane
protein 2A leads to promoter hypermethylation of
PTEN gene in gastric carcinoma. Cancer Res 2009;
69: 2766-2774

Guo ], Miao Y, Xiao B, Huan R, Jiang Z, Meng D,
Wang Y. Differential expression of microRNA spe-
cies in human gastric cancer versus non-tumorous
tissues. | Gastroenterol Hepatol 2009; 24: 652-657
Zheng HC, Sun JM, Li XH, Yang XF, Zhang YC, Xin
Y. Role of PTEN and MMP-7 expression in growth,
invasion, metastasis and angiogenesis of gastric
carcinoma. Pathol Int 2003; 53: 659-666

Zheng HC, Li YL, Sun JM, Yang XF, Li XH, Jiang
WG, Zhang YC, Xin Y. Growth, invasion, metas-
tasis, differentiation, angiogenesis and apoptosis
of gastric cancer regulated by expression of PTEN
encoding products. World | Gastroenterol 2003; 9:
1662-1666

Zheng HC, Chen Y, Kuang LG, Yang L, Li JY, Wu
DY, Zhang SM, Xin Y. [Expression of PTEN-encod-
ing product in different stages of carcinogenesis
and progression of gastric carcinoma). Zhonghua
Zhongliu Zazhi 2003; 25: 13-16

Yang L, Kuang LG, Zheng HC, Li JY, Wu DY,
Zhang SM, Xin Y. PTEN encoding product: a mark-
er for tumorigenesis and progression of gastric car-
cinoma. World | Gastroenterol 2003; 9: 35-39

Lee HS, Lee HK, Kim HS, Yang HK, Kim WH. Tu-
mour suppressor gene expression correlates with
gastric cancer prognosis. | Pathol 2003; 200: 39-46
Yang XF, Yang L, Mao XY, Wu DY, Zhang SM, Xin Y.
Pathobiological behavior and molecular mechanism
of signet ring cell carcinoma and mucinous adeno-
carcinoma of the stomach: a comparative study.
World | Gastroenterol 2004; 10: 750-754

www. wjgnet.com



i, &. PTENESBIEVATTHE

613

32

33

34

35

36

37

38

39

Zheng H, Takahashi H, Murai Y, Cui Z, Nomoto K,
Miwa S, Tsuneyama K, Takano Y. Pathobiological
characteristics of intestinal and diffuse-type gastric
carcinoma in Japan: an immunostaining study on
the tissue microarray. | Clin Pathol 2007; 60: 273-277
Deng H, Wu RL, Zhou HY, Huang X, Chen Y, Liu
LJ. Significance of Survivin and PTEN expression
in full lymph node-examined gastric cancer. World |
Gastroenterol 2006; 12: 1013-1017

Liu GY, Liu KH, Zhang Y, Wang YZ, Wu XH, Lu
YZ, Pan C, Yin P, Liao HF, Su JQ, Ge Q, Luo Q,
Xiong B. Alterations of tumor-related genes do not
exactly match the histopathological grade in gastric
adenocarcinomas. World | Gastroenterol 2010; 16:
1129-1137

Li DW, Wu Q, Peng ZH, Yang ZR, Wang Y. [Ex-
pression and significance of Notchl and PTEN in
gastric cancer]. Ai Zheng 2007; 26: 1183-1187

Zhou Y], Xiong YX, Wu XT, Shi D, Fan W, Zhou T,
Li YC, Huang X. Inactivation of PTEN is associated
with increased angiogenesis and VEGF overexpres-
sion in gastric cancer. World | Gastroenterol 2004; 10:
3225-3229

Zheng H, Takahashi H, Murai Y, Cui Z, Nomoto K,
Tsuneyama K, Takano Y. Low expression of FHIT
and PTEN correlates with malignancy of gastric
carcinomas: tissue-array findings. Appl Immunohis-
tochem Mol Morphol 2007; 15: 432-440

Zheng H, Takahashi H, Murai Y, Cui Z, Nomoto
K, Niwa H, Tsuneyama K, Takano Y. Expressions
of MMP-2, MMP-9 and VEGF are closely linked to
growth, invasion, metastasis and angiogenesis of
gastric carcinoma. Anticancer Res 2006; 26: 3579-3583
Zheng H, Tsuneyama K, Cheng C, Takahashi H,

40

41

42

43

44

45

Cui Z, Nomoto K, Murai Y, Takano Y. Expression
of KAIl and tenascin, and microvessel density are
closely correlated with liver metastasis of gastro-
intestinal adenocarcinoma. | Clin Pathol 2007; 60:
50-56

Park GS, Joo YE, Kim HS, Choi SK, Rew JS, Park
CS, Kim SJ. [Expression of PTEN and its correlation
with angiogenesis in gastric carcinoma]. Korean |
Gastroenterol 2005; 46: 196-203

Hwang PH, Kim SY, Lee JC, Kim 5], Yi HK, Lee DY.
PTEN/MMAC1 enhances the growth inhibition
by anticancer drugs with downregulation of IGF-II
expression in gastric cancer cells. Exp Mol Med 2005;
37:391-398

Yu HG, Ai YW, Yu LL, Zhou XD, Liu J, Li JH, Xu
XM, Liu S, Chen J, Liu F, Qi YL, Deng Q, Cao ], Liu
SQ, Luo HS, Yu JP. Phosphoinositide 3-kinase/ Akt
pathway plays an important role in chemoresis-
tance of gastric cancer cells against etoposide and
doxorubicin induced cell death. Int | Cancer 2008;
122: 433-443

He RF, Hu ZL, Wen JF. [Biological implication of
PTEN gene expression in human gastric cancer and
related molecular mechanisms]. Zhonghua Binglixue
Zazhi 2007; 36: 324-328

Yi HK, Kim SY, Hwang PH, Kim CY, Yang DH, Oh
Y, Lee DY. Impact of PTEN on the expression of
insulin-like growth factors (IGFs) and IGF-binding
proteins in human gastric adenocarcinoma cells.
Biochem Biophys Res Commun 2005; 330: 760-767
Hang Y, Zheng YC, Cao Y, Li QS, Sui Y]. Suppres-
sion of gastric cancer growth by adenovirus-medi-
ated transfer of the PTEN gene. World | Gastroenterol
2005; 11: 2224-2229

mE FER W% AL

ISSN 1009-3079 (print) ISSN 2219-2859 (online) CN 14-1260/R 20114 A H Fite Nyt A% &

o ?ﬁ»ﬁ o

A — #E LA 2009 F WG #+% A F 2.092

AFHRR HRHE2010-06-18 17 W 7R -24 3% K A (1120094F B AT 51 1EH i, World Journal of Gastroenterology(WJIG)(*
T4 (HEAE AR R 82,092, @ 3CRHET1HIRE2 7404k, FRAEDA10.05832, 43 Hif T65H
[l B 5 M I 2% B T (9 25 3367, 8487 RIS AL

E520084F 1152 M K 1-(2.081), S 51 RE(10 822¢K), FHEPE 1-(0.05006)FH L, WIGHE20094F: [ b ' iz

SR AOHEA 23BN T 7AS E o s 4 E 2 R3S T 23 kL (WIGH BRI AT FE8IPk 2010-06-18)

www. wjgnet.com



