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Clinical Significance of PTEN Expression in Key Words: Colorectal Neoplasms, PTEN
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Purpose: Tumor suppressor gene called PTEN has been TEE ) HA FUkeke FA oY oF B R
!oce;}iziddtp 10q23 121_1997_andLits ml;ttaﬁio;Thgi been S Az} W37} A A Eo] BA AR zxqg AZ A
implicated in some malignancies. Loss of the gene =

has been clinically associated with unfavorable histology and ATl FdH dojue AoR A gle
influencing tumor staging and recurrence in the deter— o orgHA B3}, AR o) H, & ] S AR v

mination of a prognosis in patients suffering from other
cancers, its role in colorectal cancers is inconclusive as of
yet. The purpose of this study is shed light on PTEN ex—
pression in colorectal cancer and its significance associated
with pathological findings and clinical findings.
Methods: A total of 217 patients who had been diagnosed
with colorectal cancer, had undergone radical colectomy
from October of 1993 to December of 2000, and for whom
follow—up was possible were selected for this study. Their
clinical records were analyzed and specimens were stained
immunohistochemically

Results: In comparing the PTEN positive group (48 pa—
tients, 22.1%) with the negative group (171 patients, 77.9%),
there was a significantly (P=0.021) higher frequency of
recurrence in the negative group (29.0%) than in the
positive group (12.5%), and an especially higher frequency
of distant metastasis in the negative group (18.3%) than in
the positive group (4.2%), with P=0.010. Although there
was no meaningful difference in the overall five year survival
rate, the five year disease free survival rate was significantly
(P=0.029) higher in the positive group.
Conclusions: The results of this study reveal the possibility
of using PTEN as a prognostic indicator in colorectal
cancer. J Korean Soc Coloproctol 2004;20:145—150
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PTEN (Phosphatase and tensin homologue deleted on
chromosome 10)2 F G AA|F-HAZ AAA] 102391 9
Z3t3l 1o, MMACI (Mutated in multiple advanced
cancers) & 2% WHET> PTEN FAAE 9719 A&
(exon) o2 FAE 0] 9lom} oo a4 QatEas 99
(core phosphatase domain)©] $]X|3}3L 7,8, 99l 3%
o] ZA A Elo]Z Al 212k} 9 9 (potential tyrosine phos-
phorylation sites)? 239 HAF A QI4kE @S
(potential serine phosphorylation sites)©] ¢ %] gtt}. PTEN
FAAE 2 40370 9] opH| ko 2 FAHT o] d
o] N-Zd Hole= MEZAEHQ chicken tensin} bovine
auxilin 2 4k B9 AFAL 7HAGH

AMEF7) BAL MEALS Fdste d SlolA
PTEN?| I3t & 47]50] 71 8.3k 2714 So]4 <l
A+8 2> (dual specific phosphatase)e] <3S sfo] T}
AZE G 53] Al-d-Ed L
nine)7] ¢} QIAtstE Elo|ZAIVE 7R @ ®(tyrosine
phosphorylated protein)S EUASIAIZ 02X FFA|
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PTEN®] 242 43Hoz g o ExpolA B7]d
T A AESC FFS

ou AR-A Y BAAM A

oA o}d Aol UA| ghe AEolt). ojo] & A%}
Se S 24489 Bxjel el PTEN gale] 1
dad NEs :

Fohum YA Ax=A BAbel 4,
4 7

Jol whE 2d o] zpols}

T we Aol YEEA ofE FFS MHeAE
ZAbste] FASE g glstaAt it
g =
N

ZHegdigtn ¥4 JERHYA 19939 10¥3FH
2000 129712 AR-AA

o dsto A, AA
S AW NRE B3 FAA 249 14 9w
B7h FEate kA FAREO) bW 2073

= 88ollon, it vhol= 614128 ~854) Atk 4
717 A7 AES Aol FEd i 20029 99
A ZAVSFR AL AR E A AP Wi7hA 9 73
S 2 sen Hit F4 713k 3L67§ 42~ 11074 )]
Aok FHL2 QoA ARG, HidstasEY, o
g o} A3 8¢ (carcinoembryonic antigen) 55 F& & 47|
Ao Algstnt.

i B2t A5, A, T AX, 229 HEst
A7, A" F329 7] (Astler and Coller’s modification
of Dukes’ stage), AU AF AEE T8 XA,

PTEN 9] f72& We2A595S B3 AW

FARHY 52 A Ao 24 FH 22 9

o] A3l welHo] Eujdta 4pm FAZ #e} probe

74A gl S A A Z 100%, 85%, 70%, 50% LA
o 384 A & FHF 2ol I8t 10 mM
Citrate &}l Fo] 121°Col A 1083t 7FYEdd F =
2 £ 9] PBS (Peroxidase-Blocking Solution)S & o]
gl AEoA 108 B F 1:5082 347
PTEN/MMACI1 &3)|-2 (Neomarkers, Fremont, CA, USA)
AX}A 9 4°Coll A aFF F<F RS A AT PBS &4
o2 A % 2x3A QA biotinylated polyvalent A

(Histostain-Plus, Zymed, San Francisco, CA)E 4214 10

E7F 9H-3-A1A PBSE N OS2 AL streptavidine peroxidase

2t Wt 1 DAB (Diaminobenzi-
E2F ¥E§AIZ]  Hematoxylin®. 2 1557F tj =
27} Xylene® & ©4A]A Canada balsam
= AAsA
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Qae x40 BEL BAo) WY) BE 5L mat
swde dAhE T@E 3wol FHAVF(x1000.2
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S w2 GT, B9 T B BE Wz

HH 9] (extent or distribution)
AHsGh &, A9 A

T55), 3 (@he

2 o7 4 A5
= (intensity)E 0 (F #), 1 (
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PTEN ©Hj 9] 1t <Fd3} d4A2E Chi-square test}
Log-rank test® 23S A AL AT FolE
2 P<O0SE 99 e Ao YTk RE EAAE
SPSS for Windows 10.0 (SPSS Inc., Chicago, IL, USA)<
Agagon, $47 28 s oaEAe

Aol ogahe] AAs,

4 ot

PTEN 73°] 169%(77.9%), &/3 o] 4878 (22.1%)°] R
H, S4TI9 Hauols 6031154 R, YT
AXe 62313142 F F 9 zole YUAThP=
0.367). 7 = 7te] AN ST FAF 957 (56.2%),
o] 2} 74 (43.8%)°1 AL, FATE 27} 347 (70.8%), 14
§(292%) 0.2 BATH 2ole A THP=0.061)(Table
1.

TEY E3lxo] WE Ao]E EW PTEN A 7oA
3t o] 2778(15.8%), T34 ©] 1127(65.5%), A&
3} 0] 24%(14.0%), A4 0] 6% (3.5%), WBF]F o] 2
H(12%)°1% 3, PTENYATIME 1E3go] 119
(22.9%), =H3}3 o] 287 (58.3%), AE-3+3 ] 97 (18.8%)
o7 F o 7He] BAEA ztol= 1 TH(P=0.380)(Table
2).
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Fig. 1. PTEN immunohistochemical staining patterns of the colorectal cancer tissue (x100). (A) No expression (0). (B) <10%
expression (+). (C) 10~50% expression (++). (D) =>50% expression (+++).

Table 1. Characteristics of the colorectal cancer patients

PTEN PTEN

. .. P value
negative positive
Cases 169 (77.9%) 48 (22.1%)
Median age 60.3+11.5 62.3+13.1 0.367
Sex ratio
128 : 1 243 :1
(male : female)
Sex
Male 95 (56.2%) 34 (70.8%)
Female 74 (43.8%) 14 (29.2%) 0.061

W7ol we} F & vlws] BokS w, PTEN S0l
A FARE Fax W7 A7} 45 (23%), Bl, B27t 769
(4.05%), C1, C27} 73%(432%), D7} 169 (9.5%)°] Y1,
PTEN A= 22 3% (6.3%), 2598(52.1%), 178
(354%), 3W(63%) 2 T T 7Y olE YUAThP-
0.117) (Table 2). &} W7)& F=A Aol7} e F(H
7] C1, C2, D)3 §1& (7] A, Bl, B2 0.2 FR3YS
7% PTEN &4 7o) 247 52.7%, 47.3%, F/31-0] 41.7%,
583%% F=A o7}l JE oA PTENS A4 Eo0]
ofm] Al = RATHP=0.038).

Table 2. PTEN expression according to histologic differen-
tiation, location and stage

Cases
Differentiation
Well
Moderate
Poorly
Mucinous
Location
Rectum
Sigmoid
Left
Right
Transverse
Stage
A

B
C
D

PTEN
negative

169

27 (15.8%)
112 (65.5%)
24 (14.0%)

6 (3.5%)

73 (432%)
42 (24.9%)
10 (5.9%)
37 (21.9%)
7 (4.1%)

4 (23%)
76 (45.0%)
73 (432%)
16 (9.5%)

PTEN
positive

48

11 (22.9%)
28 (58.3%)
9 (18.8%)
0 (0.0%)

19 (39.6%)
13 (27.1%)
3 (6.3%)
12 (25.0%)
1 (2.1%)

3 (6.3%)
25 (52.1%)
17 (35.4%)
3 (6.3%)

P value

0.380

0.954

0.117
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Table 3. PTEN expression according to recurrence patterns

PTEN PIEN b value
Negative Positive
Cases 169 48
No-recur 120 (71.0%) 42 (87.5%)
Recurrence 49 (29.0%) 6 (12.5%) 0.021
Local 18 (10.7%) 4 ( 8.3%) 0.085
Distant 31 (18.3%) 2 (42%) 0.010

--- PTEN Positive
—— PTEN Negative
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©
2
s n=48
>0 ov L e — -
(2]
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Fig. 2. Kaplan-Meier estimate of the disease free survival rate
according to PTEN expression status. The disease-free survival
rate of PTEN positive group is significantly higher than that of
PTEN negative group (P=0.029).

T4 Aol 2 F 7 79 vlw oA PTEN S43T
oA Aol 73 432%), o2=A 427 (24.9%), HZ=A
el 1098 (5.9%), 24 378 (21.9%), FB A% 7
H(4.1%)2 2 Ve, PTEN SA oAM= ZH2h 199
(39.6%), 1378(27.1%), 3"(6.3%), 127(25.0%), 15 (2.1%)>
2 U 5 2He BAHE Aol glith(P=0.953)
(Table 2).

Aol e F 9] Hlao| 4] PTEN /3o A
© FAZNA Aol gl A7 1208 (71.0%), A
19d o—r7]' 491:1(29 0%)0] R}, 01:/\4—7'-0]] /\11—_ 2+ 7}
(87.5%), 68(12.5%)= SAITH o2 29 1A PTEN
AT A Ao WethP=0.021). 3] AL A=
Ay 9AAYLE UH B9kS uw PTEN 24+
= Z+2 187(10.7%), 3178 (18.3%)°]1 1L, Aol A
= 27} 47%8(8.3%), 2W@2%) -2 ALES] Aol7t 44
Adolo] zpolo A 7IRIgH AL & F UATHP=0.010)
(Table 3).

Log-rank testE ©|-&3t 7 i+ 7to] A
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Fig. 3. Kaplan-Meier estimate of overall survival rate according
to PTEN expression status. The overall survival rates of patients
show no significant difference between PTEN positive and
negative group (P=0.748).

HAE g PIEN SATNA 29 9 R8¢ ¢ 5 9
A 1(P=0.029)(Fig. 2), A W= &L
9191 TH(P=0.747)(Fig. 3).

PTENS 1997\ et A, AZHFE 5
10q239] ®olg WA AA FTIIAFHAAZ &
o0 AFAA dER 9o e
PIP3 (Phosphatidylinositol 3,4,5-triphosphate) & 2914t
7o 2H NEEZZ(cell survivial pathway)?! PI3K/Akt
kinaseS A8t A|ZAAS Fukeb, " FAK (Focal
adhesion kinase)S ©AMNIAI O ZH GA|E o] 5
ARE dAste Aoz deA Yok’ =3 AEF7)
T+ 21 A} (cell cycle kinase inhibitor)§] p27°F'S Z7}A17)
o= MEF7IE GL7]oA BAATIE AR A
9) g} 2021

0] we oEo A o] & 41},] WHolol Tty A
Aol Rus ) FA2 Wole T2 A4 (deletion)ol] 2
3l ZAxlols W o] (frameshift mutatlon)g} HAl2 ol
(nonsense mutation) 5ol 93l A< 5,7, 8 TollA ol
Jojutal, o] Q8] QAE A z:z:_}/ﬂg] X]—o]]i &Oko%;q]
Az 7eE st dEoE
Hyg fRa Holg§S HY u Aﬂ“%% 20~44%,6’7
AW etehe 30~50%, ARG 10%," FEge
5% olql Aoz dAHG A2 go] A #A
2} Wol7l EF Aoz FEH et Wang 57E 721
A2 FoA 14X WHol7h e HuFa
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Dicuonzo $2& 17%<] Wol2 Hu gt} 3 4 A= (18.3% vs. 42%, P=0.010), ©]= PTENS
PTEN ©ltd] 243 o] w2 Qekadoly o & ZgA 71 9] 31hQl FAK ©e12tstz2 A ¥ o] o] 57}
Skol FAWAE BHoks W, APALe B @y AME AdAlste 71d B2 A At A4S
2ol 20%004 YER AL, HE o] e g 94 o} 7
Adol7F ki Iy H WIS HolA o Fof ¢k F2 3+Ske] 7% PTEN 28 24dFollA FASAcw 9
L 7R te Baur Ao neAEFe 3¢ & o] IA HA| AEE] E}A AEo] SIS & T A
W A4do] 66% 1A 1JrE‘r A, HFY AP Fasg JoH, A4 AEEol vigh thAFF £l A PTEN 2& o]
AL okt fupdtel 4= 30~50% =S TE & shte] ER A QAR dA Yok B Apee A
dS Hola glon Iy *e‘:r%ﬂ/\i o 1P E W7 &A%t AoM AA AEEE= Abol7b AR
S Holy ¥Zd Mo/} B, ATeE VS B T (P=0.747), FHEAEE ] BA YEISEH (P=0.029) ©l=
AATE? o] # & PTEN ”‘Eﬁ_ ié—% e dFdM F e 27E AR o] 271741 9] F7 73] F Sk
Fo AP ), d=xd do], HEE T 9FS vIA S A3 Ado] & | S F4 HAE Aste Vb
T AL B Atk 48249 B9 Zhou T 30% dol 9leg AAHY 3o 71 A7 E Hd 5
AEo HHLAS B89, Taniyama 5 HE i Aot Eot. A PTEN ST olA 7 AE&0] ¥
AE gla, B3 AT doete 2454 3tk FE H2 PTEN L3 L4o] AF-AH¢e 4 § %
of Wolohe Aol grkx Hashdth W AR W o U 9 A & ATk A4 Az
o7k g FolA gzAolu A4M0l7} B Brht
15 Yrp? | =
£ A7 2T oA PTEN ©Hdd 245 779%% X
of Rud Azet vl HS W Blud & FAE A2 FAM 2R FEGA FHAE 4y
Hola 3t} o= ZAA-Z el A8 PTEN @i hd o Z1 PTENe|| thet & A743, 77.9%9 Sy A4 5
ek AFAFTL FHeko Gk A0 & F gleu, = Ba d"olv A, A5 Z3lk, 91X 2 7]
B 718N 712 APoE APPY 9, 1A, AEA, oA Tl o] wWE Aol IAAT, Ty 44
T 229 PTEN GH oAM= 7]1E9 Bis3 fAHg oA AL, 53] LAHZF wokeh 3 A AES
AHE Kol WAz ststg g oly Aa B o o< Aol & HolA YA FH AEEL U 44
h 2fol 2 Azt A= gor I ARES IUWE A oA FATAH R o9 A ekt wEkA g ¢
AaE AHEEA T3 PR7IA R F7HE S A7 Hutetor shAAT £
Yang 572 el A A4 el N o AR AT PTEN] WEGE7} 2424 St o i
42 PTEN ©MlBd 240 27160 AL 224D, A A2 438 4 At s A4z 488 5 e
AAFTFAAN 2HEL 52%2 EAsHT) Eg MgA 7S AAEAT
Aol A 27] HAtET S do] o A STt
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