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Abstract

AIM: To study the expression of PTEN in
colorectal carcinoma and its correlation with the
clinicopathological features.

METHODS: Immunohistochemical SP technique
was used to determine the expression of PTEN
protein in 65 cases of colorectal carcinoma and
their corresponding adjacent tissues, 13 cases of
adenoma tissues, and 20 cases of normal colorec-
tal tissues.

RESULTS: The expression of PTEN protein was
mainly located in the nucleus and cytoplasm.
The expression of PTEN protein was signifi-
cantly lower in human colorectal cancer tissues
than that in the corresponding adjacent tissues
ones (56.92% vs 86.15%, P < 0.01), and it was also
markedly lower in the lowly- and non-differenti-
ated adenoma than that in the highly-and mod-
erately-differentiated one (37.50% vs 75.76%,
P < 0.01). The expression of PTEN protein in
Dukes A and B stages were significantly higher
than that in in Dukes C and D stages (73.33% vs
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42.86%, P < 0.05). In addition, PTEN expression
was correlated with lymph node metastasis (y° =
7.448, P < 0.01), but not with the sex, tumor sizes
of patients.

CONCLUSION: The expression of PTEN is
down-regulated in colorectal carcinoma, and it
may be one of the molecular and biological indi-
cators in reflecting the progression and progno-
sis of colorectal cancer.

Key Words: Colorectal cancer; Cancer-adjacent tis-
sue; Phosphatase and tension homolog deteted on
chromosome ten; Metastasis

LiJ, Tian SL, Li W, Li FY. Down-regulated expression of
PTEN in colorectal cancer and its clinical significance.
Shijie Huaren Xiaohua Zazhi 2006;14(28):2771-2775

ik %
BH: #F X PTENAE L AR P ey Rk R L 5 4
HIDRRILAFIEN £ R,

Fik: BA %95 LS Pk 4 5 A 654 % 28
A M R A3B) AR E A PTENE G &)
Fik.

%58 PTEN % {5 4m s 3% 4 IR o Rk,
E LA mm P ARk R KT RS

b &k $(56.92% vs 86.15%, P<0.01).
? B o MO e b R A R R 3 F TR
R ACRE S APk K (75.76% vs 37.50%,
P<0.01). Dukes A. BHAfa KA R R E 5T
Dukes C. DA M8 & ik %(73.33% vs 42.86%,
P<0.05). $u3F, PTEN® £k 56454 aé
(P<0.01), M5, S8, RBGMNIE X
Tx.

Z5i0 PTENAA 2 AWM e 042 P o £k TR, 2
%uiﬂﬂ-'ﬂ’ﬁfz}iﬂk LA R R Fe TR B
A FIRARZ —.

KA A EME, EEAS, PTENER; %1%

=F, @i T8 288 SEDBPPTENSYRARANIG
PREN. BFRIENBZE 2006;14(28):2771-2775

¥ % %4

45 A M R s R
ERKFLGE
PRI Z—, K
BiAAmELEE
VN 44, A
$15/10%, # £
A Ao
T TN
BEE3ME. M
>FAEMFHE
B, MaFKF R
W R 45 AR 8Y
KA, KA
2. HARN
Jin 48 AR, AR
B A e
F K mh R R A A
T TG 4, iX Hif
MR A A%
ENF A
&



2772 ISSN 1009-3079 CN 14-1260/R WRIELNBHEZYE  20066E1088H 55145 S528H
mi: A2 http://www.wjgnet.com/1009-3079/14/2771.asp %= 1 PIENEOE A S5EE eSS SRR
PTEN T #& &

FI W7 25 H W % TR
B E BT A - ] PTEN )
mismm, e 0S5I5 ‘ BRBR 7 “mEm mEEw X
jigéﬁig*@iﬁ:g g5 H o 2 i R W LIS 2 —, g
TG N N .
|]é/}§%ij; by LR KILPTEN(phosphatase and tension i 22 1? i;:g? 0.011
. homolog deteted on chromosome ten)" &~/ g
A T VT M g s L e g e Tk R <60 36 12 33.33 2.237
A7 0% R Nl P ) e e IR, A 45 L o 1 B0 s o 18 o1 79
VEH T RAE T BN A A, A T2 K (dem)
N N N S <b 28 11 39.29 0.103
R RIS 2B RN R EXEERY Y 16 Voo

—&, DM R _EPTENAIMR 2 (A 98 & H &
CEIPNNEIESES

1 #RIATSE

1.1 A BRI B BRI 8 — e 5 7k =%}
2005-06/2006-0617 25 F Ji i i v6 T A (1) 2 HL
2650 o (A AL R4 2
4114 cm)651 . Zr B 200E R H4s . Him
LR J 1 30 g AL S o TR 65l L g, B
PE3OBI. hE26M, FEi41-87(T1I59)% . 41418
2oy R IR T RS2 6 L IR
IIEL9. RME 1361, Dukes/yr il A1
. BIH19%]. Cit26f. DIHOWI. prfi i R
I ARBZ U7 k7. — PPt APTENS 1A
FlUltraSensitive™ & &40 T 48 M LB £
FARTFRATBE A ]

1.2 ik KHSPRIEMN LU E 7%, BAE D%
WU T, A2 7 B N0.01 mol/L(pH
6.0)Fr i IR b G vl AT il . SR PURIE &,
FCENBH D) AEBR P I, PBSAVEE —Hi/ER]
PEXF IR SCEG A 5 TR GE A, S RLREHT D) bR
(T ARBRATHHIC TR 5, ZERRIRD U 1 3
s, Jow AR B ER K e AR AR A LA T8
5K IR, TR IO SIRBEX, 73 e 221

SR, IERAL LR AZ S cmX
1 ecmU 28, UIHUY 0 ) B N40 /L FE s 35 31 1]
S, AR, 4 pom EEESEY) A RN
R RS, SRR AR Y, SR A IR K W R
T A AL L% I BEA 5 S PTEN T 22 414L.S Pk
.

1.3 &R AV 25 REA SR T PN, PTENRIA
T MR BT, e BRSSP o BH A 4 P
A AT P A LA AR 242 RN
HIAC<10% (=), FHEELIE>10%, <50%4(+),
FH LA U 0>50%, <75k (++), PRSI E>75%
().

& 2 RNEELRHIPTENEBRIE

PTENBYRAER poprsz o) 2 Al

-+t et

par:| n

FESRE20 0 3 4 13 100

JE5Z84165 9 25 16 15 86.15

fREBEZ2213 3 2 4 4 76.92 5.077 °P<0.05
JEE4 65 2819 13 5 56.92 12.848 “P<0.01

Bt AT K HISPSSHAE B Ty A 16,
P<0.05H BFEESR, P<O.01A M 2R,

2 B8

2.1 PTENZ &k ik 5% A W% 85 W6 R 10 4
% PTENRAMRIE SR A6 SR 1R/
TERERD.

2.2 RREIALLPTEN A& 6501145 E i R,
PTEN HRIEFHPEI7H], B #56.92%, 654
i 5 23, PTENSR (3R A FHPES 61, FH 2
86.15%, M LUAS 2 AT v S8 A 35 11 (56.92% ws
86.15%, P<0.01), 135 lRg 412, PTENZE 1%
IEFAPE10M1, BHYEZT76.92%, 2001 1F R0 21
o, PTENEE H FHMERILZ100%, P& LR ZE R+
H B EE(76.92% vs 100%, P<0.05). [FIf, 1EH
A S L W LR 2 e e B
(100% vs 56.92%, P<0.01)(32).

2.3 REDukesa#AF 4 AMmEPTENE G #)
4% DukesA. B4 H 41 fBPTEN & 1
(R BH 1t 26 15 B 5 i T DukesC D#A(73.33% vs
42.86%, P<0.05). DukesA(90.91%). B(63.16%).

C(46.15%)~ D(33.33%) I ¥ - a3 41 2 (1)
PTENER [ I PH M FRIA AT 235 22 57 (P<0.05)(#3).
24 RAABREH»R P L AMBPTENE G
ik fELS HRPTENE AR T, mdh itk
Jiss (TP T E N AR [ (1% BH 2 2 04 B st s TR AR 4
Tl B PERIE, 2 T W (75.76% vs

www.wjgnet.com



= = AEFREDPTENIELL AR IFRE Y 2773
#& 3 FREDukesDEACPLEE FEPTENEEINRIA mzAnHE
SR — A
v B R

PTENHIRIAIEE

DukesDER n ~ + 1t ier PEMESR (%) x PE
A 11 1 3 2 5 90.91 8.755 °P<0.05
B 19 7 2 6 4 63.16

C 36 14 4 B 3 46.15

D 9 6 2 1 0 33.33

A+B 30 8 5) 8 9 73.33 6.119 °P<0.05
C+D 85) 20 6 6 3 42.86

® 4 RANEARZFDEDEEBEPTENEENRE

Eam o PTENORAER PEMER (%) o P&
= + ++ +++
eokiFeE 9 1 2 5 1 88.89 12.384 *P<0.01
PoiReE 24 7 5 8 4 70.83
TokiReE 22 12 4 6 0 45.45
ROKIRE 10 8 1 0 1 20.00
pSjuazic] 33 8 7 13 5 75.76 9.697 °P<0.01
ERE 32 20 5 6 1 37.50

R 5 MNELSHEBITPTENEBHIRIEA

Mgl o PTENORBEER PRI (%) o PiE
- + 4+ e+t
=) 27 17 4 3 3 37.04 7.448 P<0.01
an 38 11 12 9 6 71.05

37.50%, P<0.01), #1(88.89%). H1(70.83%). ik
(45.45%) A5 1k(20.00%) M558 2 5] 96 41 i (1)
PTENZ [ 19 BH 1k 263547 i3 22 52(P<0.01)(4).
2.5 KRB LA HPTENE G AL 65014 H
JdE G2, AR EL A RS 1Y 45 Ve 41 2327
%, PTENAR 1B RIE % 37.04%, ok EL4h i
oIt 4h FL I 41243841, PTEN [ B HE ik %
71.05%, P9 0] Lha 2 A7 W35 PE(37.04% vs
71.05%, P<0.01)(35).

3 11iE

PTENAEy — M AN R N, 2 — D AA
XU S VE B R (D S P) 5 M R i 2 FR B (P TP)
WEVER IR, AT AR 10923, K
200 kb, FOAHMEFHRBA A I A
MMAC,“(muted in multiple advanced cancers)
FITEP,"(TGF-B-regulated and epithelial cell
enriched phosphatase). [E PN 4MH4k#HGE, PTEN
EAEZ AR b B RIS mHk
B, PTENAE [ 410 1 5 DX 2 15 i J ) 0 1
YA, 2 TR T I Tl o s B g,
Khaleghpour et a/'"'& B, &7 S 3 PTENE (11

www.wjgnet.com

R 2K 11 [i] BoF 21 £ A I 8 12 g 3 12 1) R 2k
A I 7 00l 1 g 1 3 P T LAER B, IR PP AL
T-40 L, PTENGEEPIPHIHI Akt/ 85 14
B RO ORI R 4 ) S R AR R s s 40 e
BB AN A AE A A KRN BRI g -0, PP,
JEPTENE FI IR S BRINGVE I IR i), A2k 5 &%
IR B 4K R F(ECGF) % L840 Jilg A= K57 11
B An Al FEORPTENAR 1 KA 45 . 40 a it
BT R IR AR R RRORES, 4 5 C
MK, PTENSALAKRZ, 4000 7 1 Fs
ARAL, JPRe () R B 5. Haier er a/P"ERIFSE
HT2940 i 1) #7412 22 58 71 1 A B, PTEN W] g ik
22/ 95 S R T Wt 11 1 FH A0 ) 12 4 o 4 Ffa &
LR E M. i Goel er al™ ™ MiFsk, Wik 53
AL PTENAN E F 7RIS LA K 1023 A7 i
RG22 M ELPHRA, 51EPTENIE K,
ST M IEARFREMSD P, &gk gk
EWE. Zhou et al M i, AEMSIFHTE 145 H
FE AT 13% M BRI S AR 8, B A AR IA B R BT 1
HN41%, {EHNPCCHAT18%I AR, £731%
HE e RIS %, S 45 I WoR, 1E4s Bl
AL rh, PTENFIPERIAH456.92%, BTk

# %15 cm, & 3F
FAiF4 cmL
B 5y W 4 R PT
2, it %4 cm
VA SN0 20 AR
I, PTVAE R
P R ROE R
NY%4 cmA N
LR Hy S LR



2774 ISSN 1009-3079 CN 14-1260/R HEFRENEKZYE 20060210388 26145 552887
WAGHN  43.08%, KB FIL A USRS I 91:1922193
AR AR i3 A s 9  Davies MP, Gibbs FE, Halliwell N, Joyce KA
_ E 4t ) Y &k Yo ! ! ! !
65612 s (P<0.01), HZhoull S RAIBLALWITULT FL Rt Roebuck MM, Rossi ML, Salisbury J, Sibson DR,
ﬁj};ﬁigﬂ%]ﬁ PTENZE A FIE 2% SDukess MR R < & & Tacconi L, Walker C. Mutation in the PTEN/
51 Jz 2015 o . . .
wuamawp I BEEVTIIHER RIEER LR, WSS el 25 MMACE B ] Con ardf;;; l;’;v f;:;i;‘:gd high grade
. gliomas. Br ] Cancer ; 79: -
;\f l;?;iﬁ;’ 2 FER I PTENPHMERIEKEE, IFE T 10 Kondo K, Yao M, Kobayashi K, Ota S, Yoshida M,
=L O ’ A N N . N . 1 i 1 i
PTEN/% i  PTENGR FRIA N Bl 2k 55 45 H W 1 ik e 2 gageko S, Elat;\al M, iékal é\LNKIEhtlda.zl anei(a;n/ll
Wik TR, LA N -~ N . , Uemura H, Nagashima Y, Nakatani Y, Hosaka M.
wokr g  AHKP<0.05), WIHEHMSHTHERR. SHM PTEN/MMAC1/TEP1 mutations in human primary
KR WML AmE KA. KIEZZPIER. ZRHLEIEEE renal-cell carcinomas and renal carcinoma cell lines.
# R A TR 09 & s S, LTy e Int ] Cancer 2001; 91: 219-224
M IAE, X—2% ﬁﬁm’”%’ DA B8 TR RL  r TR ) 11  Cheney IW, Johnson DE, Vaillancourt MT,
%E—i}‘ sRAE A, DL RIX R LR IA & 1 b T HAB KL Avanzini J, Morimoto A, Demers GW, Wills KN,
=X PRIRY Shabram PW, Bolen JB, Tavtigian SV, Bookstein
I n] 881 R F ng: 4 [=) i W':Zhou ’ ’ g ’
i, %Biﬁbjaﬁk N u%ﬂ’]%ﬁ#, AT - R. Suppression of tumorigenicity of glioblastoma
et alWF IS AL, WIHG R TPTENS H 2 cells by adenovirus-mediated MMAC1/PTEN gene
Rk 54 e 2 [R50 &, 23 TPTEN transfer. Cancer Res 1998; 58: 2331-2334
. N N N ’ . 12 Gu ], Tamura M, Yamada KM. Tumor suppressor
H RIS U B AR 45 B R AR B PTEN inhibits integrin- and growth factor-mediated
BRI, nT R A W 45 B e TS 1) 3L mitogen—activateq protein (MAP) kinase signaling
- . e W (A g pathways. | Cell Biol 1998; 143: 1375-1383
HI‘C%%?E'*’F’ HAETIUR (R ) Wi 440 P £ BUS 13 Maehama T, Dixon JE. The tumor suppressor,
I A BE T Hhn DARIE 5. PTEN/MMACI, dephosphorylates the lipid second
messenger, phosphatidylinositol 3,4,5-trisphosphate.
R ] Biol Chem 1998; 273: 13375-13378
4 %}%Km 14  Khaleghpour K, Li Y, Banville D, Yu Z, Shen SH.
1 LiJ, Yen C, Liaw D, Podsypanina K, Bose S, Wang Involvement of the PI 3-kinase signaling pathway in
SI, Puc ], Miliaresis C, Rodgers L, McCombie R, progression of colon adenocarcinoma. Carcinogenesis
Bigner SH, Giovanella BC, Ittmann M, Tycko B, 2004; 25: 241-248
Hibshoosh H, Wigler MH, Parsons R. PTEN, a 15  Arico S, Petiot A, Bauvy C, Dubbelhuis PF, Meijer A],
putative protein tyrosine phosphatase gene mutated Codogno P, Ogier-Denis E. The tumor suppressor
in human brain, breast, and prostate cancer. Science PTEN positively regulates macroautophagy by
1997; 275: 1'943‘1947 inhibiting the phosphatidylinositol 3-kinase/
2 Depowski PL, Rosenthal SI, Ross JS. Loss of protein kinase B pathway. | Biol Chem 2001; 276:
expression of the PTEN gene protein product is 35243-35246
associated with poor outcome in breast cancer. Mod ~ 1¢  Tamura M, Gu J, Danen EH, Takino T, Miyamoto S,
P atho% 2001; 14: 672-676 . Yamada KM. PTEN interactions with focal adhesion
3 Leslie NR, Gray A.’ Pass I, Orchiston FA’ kinase and suppression of the extracellular matrix-
cl?fOIZVTI;Eel\SI i:i.ngtzgfI:ic()fd:)};elaciinalﬂ;ré—ligrcr;lazj dependent phosphatidylinositol 3-kinase/Akt cell
mutations: differer}:tial effects of C-terminal survival pathway. | Biol Chem 1999; 274: 20693-20703
' 17  Maeh T, Di E. PTEN: a t
deletion on signalling pathways downstream of the:; fznrl::tiongxe(l?a] phospho?i;rg(;u}fos;}i}::f:zoer
g?;_sé};l;omosmde 3-kinase. Biochem | 2000; 346 Pt 3: Trends Cell Biol 1999; 9: 125-128
4 Tolkacheva T, Chan AM. Inhibition of H-Ras 18 Lee]JO, Yang H, Georgescu MM, Di Cristofano
transformation by the PTEN/MMAC1/TEP1 tumor A M?ehama T, Shi Y, Dixon JE, Pandolfi P,
suppressor gene. Oncogene 2000; 19; 680-689 Pavletich NP. Crystal structure of the PTEN tumor
5 Gao X, Neufeld TP, Pan D. Drosophila PTEN suppressor: imp¥ic.ations for its phosphoim')sifide
regulates cell growth and proliferation through phosphatase activity and membrane association.
PI3K-dependent and -independent pathways. Dev Cell 1999;99: 323-334
; . . _ 1 eorgescu MM, Kirsch KH, agi T, Shishido T,
Biol 2000; 221: 404-418 9 Georg h KH, Akagi T, Shishid
6 Steck PA, Pershouse MA, Jasser SA, Yung WK, Lin Hanaf}lsa H. The tun}or—suppressor 'activit}./ of
H, Ligon AH, Langford LA, Baumgard ML, Hattier PTEN is regulated by its carboxyl-terminal region.
T, Davis T, Frye C, Hu R, Swedlund B, Teng DH, Proc Natl Acad Sci USA 1999; 96: 10182-10187
Tavtigian SV. Identification of a candidate tumour 20 Haier J, Nicolson GL. Time-dependent
suppressor gene, MMACI, at chromosome 10q23.3 dephosphorylation through serine/threonine
that is mutated in multiple advanced cancers. Nat phosphatases is required for stable adhesion of
Genet 1997; 15: 356-362 highly and poorly metastatic HT-29 colon carcinoma
7 Li DM, Sun H. TEP1, encoded by a candidate cell lines to collagen. Anticancer Res 2000; 20:
tumor suppressor locus, is a novel protein tyrosine 2265-2271
21  Goel A, Arnold CN, Niedzwiecki D, Carethers JM,

phosphatase regulated by transforming growth
factor beta. Cancer Res 1997; 57: 2124-2129

8 Ali IU, Schriml LM, Dean M. Mutational spectra
of PTEN/MMACI gene: a tumor suppressor with
lipid phosphatase activity. | Natl Cancer Inst 1999;

Dowell JM, Wasserman L, Compton C, Mayer R],
Bertagnolli MM, Boland CR. Frequent inactivation
of PTEN by promoter hypermethylation in
microsatellite instability-high sporadic colorectal



=, 5 SEBEDPTENHARANIBRE N

2775

cancers. Cancer Res 2004; 64: 3014-3021 syndrome-related endometrial carcinomas
22 EAY, ABG, R, B R BUREEEY compared to sporadic microsatellite unstable
FErh i TR ARTRE M MIGHOREERE . TR tumors. Hum Mol Genet 2002; 11: 445-450
2006; 28: 289-293 28 Laghi L, Bianchi P, Roncalli M, Malesci A. Re:
23  Kang YH, Lee HS, Kim WH. Promoter methylation Revised Bethesda guidelines for hereditary
and silencing of PTEN in gastric carcinoma. Lab nonpolyposis colorectal cancer (Lynch syndrome)
Invest 2002; 82: 285-291 and microsatellite instability. ] Natl Cancer Inst 2004;
24 AR, 25, MBSk, T8 B OREmRsRiEER 96: 1402-3; author reply 1403-1404
Jash i I SEm R A, IRREEERYE 29 Brennetot C, Buhard O, Jourdan F, Flejou JF, Duval
2006; 20: 254-256 A, Hamelin R. Mononucleotide repeats BAT-26
25 SRV, SRERTS, SR, FMELL, e, T, K and BAT-25 accurately detect MSI-H tumors and
W TEA AR TR = T ABERI T, AR ATE(E predict tumor content: implications for population
ZE 2000; 8: 1188-1190 screening. Int | Cancer 2005; 113: 446-450
26 skazy, akRD, sk, 2R, 02, XIS, ¥ 30 Romanowicz-Makowska H, Smolarz B, Langner
Tt AR D EATE IR, e AH E, Kozlowska E, Kulig A, Dziki A. Analysis of
1k 1999; 7: 397-399 microsatellite instability and BRCA1 mutations in
27  Zhou XP, Kuismanen S, Nystrom-Lahti M, patients from hereditary nonpolyposis colorectal
Peltomaki P, Eng C. Distinct PTEN mutational cancer (HNPCC) family. Pol | Pathol 2005; 56:
spectra in hereditary non-polyposis colon cancer 21-26

Wi A3k pAE TR

ISSN 1009-3079 CN 14-1260/R 20064F R AL VA T 5L 5 g 27 2 idi 4t

(REABZEL) BN

(HFAENIARE) BT T1993-01-15, J5UHI 4 CHAIR AAR) | 1999-03-2548 [ 5B AR A AN
O RO B HEEE 400 (A A ZRR) |, BRNE I 7[1999] 0715, EA S5 CN 14-1260/R,
BrAndE T S ISSN 1009-3079, [ AR TFAAT IR LR A3 PRI A0 2/ 282 R I ). 2002-11-14%8 [8 5 T AT
R SR B bR A% A T A (R 1628%), SRAS B bRy EMHIE 285200107145, (HHEFHAE AL ED) A (R 0 2%
AR, N AT AR Y AT FAT VR, S 8 b BRI SO v YA O A TR p S0 O A TS H G S
BRI, (SR AR KRR SR ZEH 28 [ (122309 (Chemical Abstracts)) , fif =2 (P=%
SCH R/ A SCHH(EMBASE/Excerpta Medica)) , &% Wi (SCH 4 di(Abstracts Journals)) k. (S A4k
HE) EEE A A A 2 B B I R AIETE IR AT, 2 2 0 A 005 25 0 b 22 I R SE B0 UE W R HOR BEJE. A
1993-2005 (tH:FAE NTEAL L&) K3 1 S0 0] LLAE e http://www.wignet.com s 9 i) 152 45 3. (A A1k
AR LR ALL T AU A W AERRIET ST AR AR THAGA B HARAN R A
N AT AT B WAL TR B TR TP B A ARSI . AL T R R A
B AR WHAHTBORNH . AR THARIRTT . AT N TR TS (SR G
b2 JFM T hitp://www.wjgnet.com/wcjd/ch/index.aspx{E £k Ir A R 48, SN T (RS BA A R S5 D fe.

o THE o

www.wjgnet.com



