R EARMLRL®
wcjd@wijgnet.com

59

RN\ BIL VS 2006802958 H; 14(25): 2516-2520
ISSN 1009-3079 CN 14-1260/R

& /R #F % CLINICAL RESEARCH
SKP2E KA L PRIRIELTIFENX

Lk, A, XS

24

n¥ %4

R INAF R K
& A 6TRE ARE
My Fe il 9T o E R
REXWES
by Rk — .
SKP2£ % # &1t
i T i
L% % BB
s ZA8%.

Wit BRI B RE T 150040

JINTE, 2005F G TURENASZIPBAE T, BVEER
AU EIPBERARNIEEID, FEMEBIBICTIER
SBITBYAR.

oA FRIE TAF LK B R B, No. 2004AA9CS196—10
BIRAEH: SI\TIE, 150040, BT BIBICEHIGYE150S, 15
TEERKSMEMEBERAIIR. sunlichun114@163.com
E83%: 0451-86822727

RS EEE: 2006-06-29 ESHH: 2006-07-19

Expression and prognostic
significance of S-phase
kinass-associated protein 2 in
colorectal carcinoma tissues

Li-Chun Sun, Guang-Jie Sui, Ya-Qin Liu

Li-Chun Sun, Guang-Jie Sui, Ya-Qin Liu, the Forth
Department of Internal Medicine, the Affiliated Tumor
Hospital of Harbin Medical University, Harbin 150040,
Heilongjiang Province, China

Supported by the Key Science Research Project of Harbin
Municipality, No. 2004AA9CS196-10

Correspondence to: Li-Chun Sun, the Forth Department
of Internal Medicine, the Affiliated Tumor Hospital of Har-
bin Medical University, 150 Haping Road, Harbin 150040,
Heilongjiang Province, China. sunlichun114@163.com
Received: 2006-06-29 Accepted: 2006-07-19

Abstract

AIM: To detect the expression of S-phase kinase
associated protein 2 (SKP2) and assess its
prognostic value in human colorectal carcinoma.

METHODS: SP immunohistochemical method
was used to detect the expression of SKP2 P27
proteins in the tissues of colorectal carcinoma (n
= 68). Survival analyses were performed using
the Kaplan-Meier method and Cox regression
model.

RESULTS: Of 68 cases with colorectal carci-
noma, the positive rates of SKP2 and P27 expres-
sion were 41.2% (n = 28) and 52.9% (n = 36). The
expression of SKP2 was significantly correlated
with the differentiation of carcinoma (y” =
14.073, P = 0.001), but it had no significant corre-
lation with tumor AJCC staging, the gender and
ages of patients (P > 0.05). There was a negative

correlation between SKP2 and P27 expression (r
= -0.528, P = 0.0001). With regard to prognosis,
the overall survival rate for patients with the
high-SKP2 expression was significantly lower
as compared with that for the ones with low-
SKP2 expression (31.5 £ 4.0 mo vs 54.5 £ 2.1 mo,
P < 0.01). Furthermore, the expression of SKP2
was an independent predictor of prognosis by
multivariate Cox regression model analysis (RR
=6.227, P =0.033).

CONCLUSION: SKP2 expression can serve as a
useful prognostic marker in colorectal carcinoma
patients.

Key Words: S-phase kinass-associated protein 2;
Colorectal carcinoma; Prognosis

Sun LC, Sui GJ, Liu YQ. Expression and prognostic
significance of S-phase kinase associated protein 2 in
colorectal carcinomas tissues. Shijie Huaren Xiaohua
Zazhi 2006;14(25):2516-2520

i 2
B BY: #RITSKP2 2 KM F 649 KA e TG 1R .

Fik: K ASP R IE AL E KM 684 K
F RKbrlth 1 2247 A SKP2A4P278 & ik, JA
Kaplan-Meierf=Cox = )2 5 #7 ik 34T & 7 4547

LER: 686 KM b, SKP2A=P276 [
P By H AH41.2% (0 = 28)F252.9% (0 =
36). SKP2#9 R ik 5B A BB EME(y =
14.073, P = 0.001). SKP2k ik &5 445, P3| fo
AJCCH# & # (P>0.05). SKP2#=P27 % 48 %
(r = -0.528, P = 0.0001). SKP2& & ik 2869 %
4 B A SKP2MK R ik 2042(31.5+4.0 mo vs
54.5+2.1 mo, P<0.01). % B & Cox= 25 # %
BR, SKP24& A % K & 09 Jk TR B & (RR =
6.227, P = 0.033).

i SKP2E X TUAMES KGR EEFSH
47

KA SHIMEE X E B2, KA FlR

www.wjgnet.com



JINTE, 5. SKP2AERDRBALPHIRIARINGEN 2517
INTE, BB, XE. SKP2ERBRARPHRARTGR A i_ g oar” % - Wi £ RE
N, HFHENHIRTE 2006;14(25):25616-2520 S o ey AN S SK)PZ/?E X W F
http://www.wjgnet.com/1009-3079/14/2516.asp : ant wpt " . “Pﬁ%ui lvP'27

(‘lb’d L .3 8 .':“". At % #8 % . Shapira

£ . ) SRV EEY: ¥ Y

9 T T s ik SKP25 ki

05I8 b Naf N oo A ’?‘} o WEEREME,

NERRRNENN s . LA TS e . e, SKP2T 42 K

40 L S Y S5 S R B BRI TR A % W ° g
P27 S AN M Iy 40 L T B 1, 000 W BECORY

JAWIG,-S B RE . P27h RE B AT 40 i o 300
HERE, N OGPERAL. FEVF 2P E IR 41 2 2L
Feakuh, W Mt FLEY. Kt &
gt Wt sh& e RN, H5S S
ZERADG. P27HE AFRIE DD & i T Oz 2 1
E R . SKP2/&7z HiIELM P F-Box i M
ff—Ff, BERF SRBIP27, 2 ke, SKP27E
20 Pl iR v 2Rk BV £ S R T
FERS S R L, SKP2AE K e v e 2595,
AL TS 1 AT 48 . BRATIE X SK P2
FIE KA I, 3 A7 5 1 DA H 27 Rk 1)
R, WITSKP2AE K kA R g fE
EH.

1 MRRTSE
1.1 A4 FBE2000-10/2003-0635 i T A J5t & K
[V FREFRAO8MY, BT A FR AL BIE S, AR HT
RIGTT. W35, L3301, TIIER(52.6£9.7)% .
B 15 5-60(1£733.5) mo, 12447 BT K
S, BRARZEA0 /L [ 7 i ML E A s £ 2
VIR, V) 54 um. HEY 0 5 iR B 4] 24
fE, HAYI AT SPR e 44k Y (. P ASKP2
FIP27 mAbJ¥ H Santa Cruz, fLSPiX7# M2 DAB-
HCL 2 (4 &340 B AL sttt A2 &M AR A w).
1.2 Z ik SKP2FIP274k e (o35 ki IS P4 s
A, BAOD BRI kAT, Qg
FIW bR 40065 WAEE ROk ) A TR B
B, REASPLET 1004 b6 4t i, E0CRH PR 4 e
o3 LCIA 354, SKP2BH 14 41 i 4y A5 i (o ik, &=
T T 0 A BN A% £ A0 BT . BARESK D)
Jv BH P 41 PR O 1 20% 2 Rk . P27 BH A S
PR A B T A A%, BH A Wb R %A
ST WA AR T A ORL, N T 50% M KK I,
KF50% K ik, DAL Az S AR w4
A BIYEDT AR G B X, £L0.01 mol/L PBS
W(pH 7.4) AR —PUE R 1T .

BeitAbFR N HSPSS 10.045 . SKP2
P27 55 1 PR R 2 LG5 FH o A 36 e A 56 .
Kaplan-MeierMCOXI - 73 Bkt AT A 4773 #r.

www.wjgnet.com

L .

b -
- 3
T e N
o ,f'“ S
miguaaryd 7 A
L - My B T, T
-"v"nq:'{“: ;u-ul 1I 3 Lyl

1 KBFRELELASKP2, P27HIZRIA(SP x 100). A: SKP27 %
iK; B: SKP2{IRFETE; C: P27 E1K; D: P27{RE K.

HEFER LR Log rankfa 5. P<0.0513 4iit2#
=98

2 BR

2.1 SKP2#4=P27 & ik B 56 JRJ% 3L 5 4 fE 0 %
F BEHLERESAS AL, V0100 iR 41 i,
TSP VR0 I 7T 20 . SKP2PHME et S ki
= BT T A0 R A TR A A ST . SKP2 T
AN H<5% K (=), 5%-20% K (+), >20% K (++).



2518 ISSN 1009-3079 CN 14-1260/R HRIEAEIZYE  20060E9880  &$14% 52581
mAl# A E
AR ASPLE
iifﬁ?ﬁgz SKP2 P27
arasin. R BN =40 BFoan-28  {ERAN-32) BEAN-36)
SKP2 5 X J & T FHE(D) 52.2+15 53.2+2.0 54.4+15 51.0+1.7
JE AR, M3 B 22 13 14 21
T 18 15 18 15
AJCCOHR Il 24 12 12 247
I +1v 16 16 20 12
BRD B 17 3 3 17
mn) 18 11 15 14
e 5 14° 14 5°
°P<0.05, °P<0.01.
TR (DEHIRRIAGL, (+H)IEA &R
L (E1A-B). 16841 K7, SKP2FIP27 100 - -
MIBHPERIE AR 5 h41.2% (@ = 28), 52.9% (0 5 80|
= 36). SKP2EIEIL AR . ERIRAICCHY 5 6ol
EH(P>0.05); SHAHBHEMFP<005, £ 5 0| SKP2
1). P27 A BH MR Gt AR TG (0, a7 140 i ol Rk
(E1C-D). P27BH P4 I H<10% 4 (-), 10%-50% s
A (), >50% A (++). F(-)v (H)HAIREREAH, 0 10 20 30 40 50 60 70
(DA R IEA. P27 RIL SR TERIL t(Ef7)/mo
K(P>0.05); HATCCH I L0208 E >k A
(P<0.05, %1).
2.2 SKP25P27% & kA A& SKP2ER (AKIA
LP27 R HRIE B AU I (r = -0.528, P<0.05, £2).
2.3 SKP25 X & B4 £ A4 T —— SKP2FRIA , p
SK P21k 5 K Wi Fa W (1 0 &R, BT 144 ] ¥
T Kaplan-Meier 447 14 (12). 7£60 moliti 15} E ;8 2(25 -0.528  0.0001

P, SKP2 s ik 41135 4 47 I [ {2 IK - SK P2
RRIE], 9 031.5+4.0 moF54.5+2.1 mo
(P<0.001). HLHZECOXMH5 M 7~: SKP2i %
B AL E . RIR S WS A
BEHI(P<0.001). KSKP2FKIE. 0. i
S P27, SR HEEZ K ECOXMHIH Sy
r(R3) R, SKP2mRIE. RS M m .
Lo b 2 3 IR 1 FE T A (P<0.05,
P<0.05, P<0.01). SKP23IA 2 K g 1) A~y 39 i

3 e

BATF TR MSK P2 [14£41.2% K F A1)
BRI K s 2R rh s ik . SKP2 kil 524141
oA ZE B OG, RUILS Kk sz 2 A
. SKP2XF I 5 i 40 J itk N SHH A 0 75 11,
BT LALE IE 8 40 il Fp SK P2/ B %G5, SKP27E VT

Z MR s RS, JERIE AP S L S
TR KRR R |
T R SKP2 B [ 1 g i AN 53¢ Je 7K P st
SK P2 ik A AL g AN 2. APC/
C“™(anaphase promoting complex/cyclosome in
complex with its activator Cdh1)7Z 2 1% £ g 73 fi#
Go/G ISKP2!", Ry g 2 b SK P2k
FERTE T HE R 91, Cdhl &35 BRI kb,
A AERE R SKP2AE /K. APC/COM A A3t
b B 73 (Y AR AR W] i 3 EUS K P2 AR E . 14511
JE AN, APC/CIHI2A FEE ) RENIE, Ape6/Cdcl6
FApe8/Cde23 74 5 23 HE. IbAh, SKP2 W[ fiE
A0 FLAS SK P2 RIAPC/C O™ Wy FRAE I AR 57, X
BB S 1] E T E S N I D Box B Cdh145
A 1, A SKP2FTAE APC/CO™ (1132 K.

www. wjgnet.com



INTE, 5F. SKP2IE KB BRPVRARINEE N 2519
| PG X4

2 EEGBRE

S ) A

ORE95% TS f#& G R ik R

os r SEM Wald P RR H B ik 2

Tz EkEE

SKP2 1.829  0.859 4535 0.033 6.227 1.157 33.519 ERMEG A

EA 1.754  0.784 5.002 0.025 5.776  1.242 26.856 WzE Lk, st

A ,:r-;

ARDHY  3.234 0801 16.298 0.000 25388 5281  122.059 %ui%:a%. 268 %

& B AR 32 5

P27 0.085  0.721 0.014  0.907 1.088  0.265 4.473 PE T Ve

e 0.041 0.029 2.009 0.156 1.042  0.984 1.102 kG, FZ

gzl 0429 0475 0815 0367 1535 0.605 3.896 A 5K, A

SKP24£Skpl-Cullin-F-Box (SCFE &14)E,
HEAEEE I — A F-Box & A, fthr 5 iRIP27
O 2 48 AR AR O AR VR g o
SKP2%E [15P274 (1 2 FH Y. 34 1R L6811
K A2 SKP24 (1 5 P278 1 & FuAl ¢, 7
FrA A 1041 [F] I 218 SK P2 5 P27, 65 [F] i
RFRIESKP25P27, KB T SKP2 A HAh K
HUHIE T P27463k. CkslHE R Sucl/Cks
KR A2 —, SKP2iZ ZIE R 5 A VR B A 1)
HS R CDKIMHIFIP27, XA ST ECksl. BF
R, FEAR N AARSL, SKP2 H A 454 Cks )5 A4 RE
PUP27, HEATIZ A ARG R Al . P274E M
W T BEAFAE 2 Pz FALBR & 12, P27 A0 %
)40 5 138 T BB A hjundnh g5 M e A
F11(Jabl)i75 (%), Cksl, Jabl, SKP2RIHABK 1
Al RELE A EP27 R RIFEAEH]. P275SKP2, Cksl,
Jabl 2 [H][¥15C & i b — D52,

SK P25V 22 M5 Jigq T 2240 0%, 491 i
L D sk an ot BT 47 KSKP2
15 K Wi v 5 TS (0 AH G 1 B 9 A0t 925 /b
ARG, SKP2 3R IA 1)K g J % AR A7 R
M SK P2 KL A A K. 2 IR o AT R W
SK P23 A & K i Ak 7 15 Rl 3. SKP2 1w
S 57 2 91 i SRR DR SR iz FR A
F%fi#, W1: CyclinA, CyclinB, CyclinE, CyclinD1,
CDC25B, P21, P130, P53, P57, E2F, hOrclP
A0 X R A A Ak AT B O R TS 22
A K. BAVWEIE 45 H 55 Shapira er al™ [ 45 H—
B Rz, SKP2mERIL S K a2 1A K,
SKP2 W] fe Ak K Wi (4 1 5 48 b AR 9T 10 87
A

4 SENE

1 Philipp-Staheli ], Payne SR, Kemp CJ. p27(Kip1):
regulation and function of a haploinsufficient
tumor suppressor and its misregulation in cancer.

www. wjgnet.com

10

11

12

13

Exp Cell Res 2001; 264: 148-168

Slingerland J, Pagano M. Regulation of the cdk
inhibitor p27 and its deregulation in cancer. | Cell
Physiol 2000; 183: 10-17

Esposito V, Baldi A, De Luca A, Groger AM,
Loda M, Giordano GG, Caputi M, Baldi F, Pagano
M, Giordano A. Prognostic role of the cyclin-
dependent kinase inhibitor p27 in non-small cell
lung cancer. Cancer Res 1997; 57: 3381-3385

Chiarle R, Pagano M, Inghirami G. The cyclin
dependent kinase inhibitor p27 and its prognostic
role in breast cancer. Breast Cancer Res 2001; 3: 91-94
Loda M, Cukor B, Tam SW, Lavin P, Fiorentino
M, Draetta GF, Jessup JM, Pagano M. Increased
proteasome-dependent degradation of the cyclin-
dependent kinase inhibitor p27 in aggressive
colorectal carcinomas. Nat Med 1997; 3: 231-234
Nakayama K, Ishida N, Shirane M, Inomata A,
Inoue T, Shishido N, Horii I, Loh DY, Nakayama K.
Mice lacking p27(Kip1) display increased body size,
multiple organ hyperplasia, retinal dysplasia, and
pituitary tumors. Cell 1996; 85: 707-720

Chiarle R, Budel LM, Skolnik J, Frizzera G, Chilosi
M, Corato A, Pizzolo G, Magidson J, Montagnoli A,
Pagano M, Maes B, De Wolf-Peeters C, Inghirami
G. Increased proteasome degradation of cyclin-
dependent kinase inhibitor p27 is associated
with a decreased overall survival in mantle cell
lymphoma. Blood 2000; 95: 619-626

Piva R, Cancelli I, Cavalla P, Bortolotto S,
Dominguez ], Draetta GF, Schiffer D. Proteasome-
dependent degradation of p27/kipl in gliomas. |
Neuropathol Exp Neurol 1999; 58: 691-696

Gstaiger M, Jordan R, Lim M, Catzavelos C, Mestan
J, Slingerland J, Krek W. Skp2 is oncogenic and
overexpressed in human cancers. Proc Natl Acad Sci
USA 2001; 98: 5043-5048

Latres E, Chiarle R, Schulman BA, Pavletich NP,
Pellicer A, Inghirami G, Pagano M. Role of the
F-box protein Skp2 in lymphomagenesis. Proc Natl
Acad Sci USA 2001; 98: 2515-2520

Hershko D, Bornstein G, Ben-Izhak O, Carrano A,
Pagano M, Krausz MM, Hershko A. Inverse relation
between levels of p27(Kip1) and of its ubiquitin
ligase subunit Skp2 in colorectal carcinomas. Cancer
2001; 91: 1745-1751

Signoretti S, Di Marcotullio L, Richardson A,
Ramaswamy S, Isaac B, Rue M, Monti F, Loda M,
Pagano M. Oncogenic role of the ubiquitin ligase
subunit Skp2 in human breast cancer. | Clin Invest
2002; 110: 633-641

Masuda TA, Inoue H, Sonoda H, Mine S,

ZEAEHAR.



2520

ISSN 1009-3079 CN 14-1260/R

HFRENBHE

2006F988H F14% 52587

CToEaR: Xl

A IHE B A SKP2
e A K B S 0 gk
3G B FE 6L
S — Wl R
B, XTI
J& ) 3| B R — &
WA B, EHT

£

14

15

16

17

18

19

Yoshikawa Y, Nakayama K, Nakayama K, Mori
M. Clinical and biological significance of S-phase
kinase-associated protein 2 (Skp2) gene expression
in gastric carcinoma: modulation of malignant
phenotype by Skp2 overexpression, possibly via
p27 proteolysis. Cancer Res 2002; 62: 3819-3825
Kudo Y, Kitajima S, Sato S, Miyauchi M, Ogawa
I, Takata T. High expression of S-phase kinase-
interacting protein 2, human F-box protein,
correlates with poor prognosis in oral squamous
cell carcinomas. Cancer Res 2001; 61: 7044-7047

Ma XM, Liu Y, Guo JW, Liu JH, Zuo LF. Relation
of overexpression of S phase kinase-associated
protein 2 with reduced expression of p27 and PTEN
in human gastric carcinoma. World | Gastroenterol
2005; 11: 6716-6721

Wirbelauer C, Sutterluty H, Blondel M, Gstaiger M,
Peter M, Reymond F, Krek W. The F-box protein
Skp2 is a ubiquitylation target of a Cull-based core
ubiquitin ligase complex: evidence for a role of Cull
in the suppression of Skp2 expression in quiescent
fibroblasts. EMBO ] 2000; 19: 5362-5375

Wei W, Ayad NG, Wan Y, Zhang GJ, Kirschner
MW, Kaelin WG Jr. Degradation of the SCF
component Skp2 in cell-cycle phase G1 by the
anaphase-promoting complex. Nature 2004; 428:
194-198

Wang Q, Moyret-Lalle C, Couzon F, Surbiguet-
Clippe C, Saurin JC, Lorca T, Navarro C, Puisieux A.
Alterations of anaphase-promoting complex genes
in human colon cancer cells. Oncogene 2003; 22:
1486-1490

Shapira M, Ben-Izhak O, Linn S, Futerman B,
Minkov I, Hershko DD. The prognostic impact

20

21

22

23

24

25

26

of the ubiquitin ligase subunits Skp2 and Cks1 in
colorectal carcinoma. Cancer 2005; 103: 1336-1346
Osoegawa A, Yoshino I, Tanaka S, Sugio K,
Kameyama T, Yamaguchi M, Maehara Y.
Regulation of p27 by S-phase kinase-associated
protein 2 is associated with aggressiveness in
non-small-cell lung cancer. | Clin Oncol 2004; 22:
4165-4173

Ik, BUARAR, TR, mitles, 2. sz
SKP2AIP272E A S HAHTL A, TR AT o
& 2005; 13: 2717-2719

Takanami I. The prognostic value of overexpression
of Skp2 mRNA in non-small cell lung cancer. Oncol
Rep 2005; 13: 727-731

Nakayama K, Nagahama H, Minamishima YA,
Matsumoto M, Nakamichi I, Kitagawa K, Shirane M,
Tsunematsu R, Tsukiyama T, Ishida N, Kitagawa M,
Nakayama K, Hatakeyama S. Targeted disruption
of Skp2 results in accumulation of cyclin E and
p27(Kipl), polyploidy and centrosome overdupli-
cation. EMBO ] 2000; 19: 2069-2081

Yu ZK, Gervais JL, Zhang H. Human CUL-1
associates with the SKP1/SKP2 complex and
regulates p21(CIP1/WAF1) and cyclin D proteins.
Proc Natl Acad Sci USA 1998; 95: 11324-11329

Yokoi S, Yasui K, lizasa T, Takahashi T, Fujisawa
T, Inazawa J. Down-regulation of SKP2 induces
apoptosis in lung-cancer cells. Cancer Sci 2003; 94:
344-349

Kamura T, Hara T, Kotoshiba S, Yada M, Ishida N,
Imaki H, Hatakeyama S, Nakayama K, Nakayama
KI. Degradation of p57Kip2 mediated by SCFSkp2-
dependent ubiquitylation. Proc Natl Acad Sci USA
2003; 100: 10231-10236

w4 R A BIAR

ISSN 1009-3079 CN 14-1260/R 20065E [ A VA T 3L 1 s 2 2 i 4t

ABDKWEEBOLA AT ANEA I

AT oA 2 B R K 22 B T RS B Ak A0 0 [ R R Ak s R B I H (A R s T b)Y KT+
2006-10-14/187E 1R 4 BT T 2847, 22 HHR T 1 RGREL30E 2400 1159, Xl 4 E Ak 295 L lk b s g 2 45
INE S 51

RN : BRIz Hr, xinxingege75@sohu.com, 0591-83357896%%8482.
il AR A R M T BT A B 29 5 AR R R R R B B M e, #ISZ - 350001

www. wjgnet.com



