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Dk, kA, B, SRR, B, HAY, RRE, BEE (. CARFERR REEHAE, T
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[ E] a@ SR E FRR A0 i (squamous cell carcinoma, SCC)ZHZIH AN S WA AH G 1 2 (S-phase kinase associat-
ed protein 2, Skp2 ) Kl G R X, = ik TEIBOR [ 2004 4F 28 2008 4F | 15388 K445 — 6 E B2 B FAE 1 3040 BE e s BRRHY 25
W TE H e AR - Bz ZH 2R 84 9B 35 | {2 PGS (cervical intraepithelial neoplasia, CIN)ZHZ1A1 163 #i'5 81 SCC 44 ARG B |
NFH PCR IEREMRAR L HPV R IL , LA Ges ARk Skp2 B 1178 B R 2 21 ¥ 223K 9140 B FL G PR BUS PEAS # 1B
4 K o Skp2 HATERTA 25 BIIE % & SRR b R 41 40 Rk BT, 765 1 SCC 4181 Kk h 84. 0% (137/163) , 7 CIN-1,
CIN-2 CIN-3 L F TR 5 R 34.5% (10/29) 81.6% (31/38) 82.4% (14/17) , A% Skp2 FiER MR EUE N SCC > CIN > IE
HLULL, CIN H2h CIN-3 > CIN-2 > CIN-1, Skp2 i35 55 i SCC HE AFLJ R EE (human papillomvirus, HPV ) J&Ye K
FIGO 4313525 UIAHSE s LbA1 , Skp2 FHPEZRIA M JOIE AL A7 SR AEAE 303 B R 55. 5% F1 59. 1% , Skp2 B8 19 JCHE AL A7 2 LR,
HEFERAY I 96. 2% F1 88. 5% ( Log-rank 43312 11. 530 F110. 154,44 P =0.001) ;{H Skp2 FAM:FA 5 B E AR Ki-67 EAE
K RGRBI AT K, #E e : Skp2 I FIA T RER TR E 5 SCC A KPR IO IIIE AT
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Clinical significance of S-phase kinase-associated protein 2 measurement in
cervical squamous cell carcinoma tissuse

Ma Yue', Shen Xianji’, Han Chuanjun3 , Lii Huixin', Yang Yang', Han Longzhe4 , Lin Zhenhua', Gao Meihua’(1. De-
partment of Pathology, College of Medicine, Yanbian University, Yanji 133002, Jilin, China; 2. Department of Gynecol-
ogy and obstetrics, Women and Children Hospital of Mudanjiang, Mudanjiang 157000, Heilongjiang, China; 3. Graduate
College of Dalian University, Dalian 116622, Liaoning, China; 4. Department of Pathology, Affiliated Hospital of Yanbi-
an University, Yanji 133000, Jilin, China; 5. Department of Medicine, Affiliated Hospital of Yanbian University, Yanji
133000, Jilin, China)

[ Abstract] Objective: To investigate the clinical significance of S-phase kinase-associated protein 2 ( Skp2) measure-
ment in the diagnosis and prognosis of cervical squamous cell carcinoma (SCC). Methods: Paraffin-embedded blocks of
cervical tissue specimens collected from 25 healthy women, 84 women with cervical intraepithelial neoplasia ( CIN) and
163 women with SCC who were cared in the Second People’ s Hospital Affiliated to Shanghai Jiaotong University and Yan-
bian Women’ s and Children’ s Hospital between 2004 and 2008 were obtained. Protein content of Skp2 and the presence
of human papillomavirus (HPV) in these specimens were analyzed by immunohistochemical staining and PCR, respective-
ly. The correlation between Skp2 content and prognostic scores was also analyzed. Results: While Skp2 protein was unde-
tectable in the 25 healthy control subjects, it was detected in 84.0% (137/163) of SCC patients, 34.5% (10/29) of
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CIN-1 patients, 81.6% (31/38) of CIN-2 patients and 82.4% (14/17) of CIN-3 patients (P <0.01). Skp2 protein

content was closely related with HPV infection and the International Federation of Gynecology and Obstetrics ( FIGO) clin-

ical stage. The lesion-free survival and overall survival rates were 55.5% and 59. 1% , respectively, in Skp2-positive pa-
tients and were 96.2% and 88.5% (Log-rank 11.530 and 10. 154, P =0.01), respectively, in Skp2-negative patients.

Skp2 content in the cervical epithelium was not correlated with patient age, Ki-67 expression and pathological grade of cer-

vical cancer. Conclusion; Skp2 may be a biomarker of cervical squamous cell carcinoma cell proliferation and therefore

Skp2 protein content measurement may have a clinical significance in the diagnosis and prognosis of cervical cancer.
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survival analysis

YA S HH P A G K 2 (S-phase kinase asso-
ciated protein 2, Skp2) J& F-box & H K% b1, J&
Zhang %5 7E 1995 4F I BT 4 41 i v i IR 5
B R LI, DI AL IR ST UE L, Skp2 BE PR € L T
AR R 5pI3 X, 42K 31 962 bp, 7E G, ~ G,
R AR AR TITE S IRIR W] B3 6 5 S 1
B cyclinA-CDKI A 5.4 I, DT 8 4 41 g J& 38 |
Z: 50 DNA & B0 st 4 o /S 40 i 19
HRE R R, Skp2 Rz K- H I R
JIEH AL | vT USRS AR TR AL p27kipl
G Ao A it U2 3% - R R A A R A R
SCHRS R, Skp2 FLAT 3 B A9V AR, T AT DASE
L EACE B RREAL p27 80935, 5%
TR RIS LU AT R Y], BT
CL& B Skp2 TEFLARE S RFE CEBUEY B
) RTE RO A R v P G Rk
BAE By U oA ¢ Skp2 8 1R IA 5 AFL R
# (human papillomavirus, HPV ) J8& 4L DA J A= 7730 2
] F1) 2 R /0 WLATRGE o AS S50 10 S e AL 5 2460 D
T Skp2 HATE 163 17 #5845 IR 41 %5 ( squamous
cell carcinoma, SCC) .84 #|'& 3 |- Kz N I8 2% ( cervi-
cal intraepithelial neoplasia, CIN) 125 i 1F % B i
R RIS, JFAE G E BUE HPV R YE B
e PRI 55 A )2 i LA B R A AP S AT 0 A
VAW Skp2 A RSN TR = 25t BUS WAk b A4

1 #REFE

1.1 ##

25 I IE B B He ZH 2 84 {51 CIN #1163 14l
SCC, 3272 5 LA LR A, 1E H 2004 4F % 2008
A A 25 B s B RN AE 0 11 %)) % B B
B gl AE R AT BR A F] L A4 163
SCCHHAEIAE 32 & ~65 %, 4RI 45.2 %
WRELCR . 1 % 67 B, 11 9% 52 9], T % 44 i) ; 4%
ﬁmﬁ%ﬂﬂ#f*fd}%( International Federation of Gyne-

S-phase kinase associated protein 2( Skp2) ; human papillomavirus ( HPV) ; uterine cervical neoplasms;
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cology and Obstetrics, FIGO) 73 HAFRME. T 1 63 i,
10300 47 1), 499 32 %, IV 21 6,
1.2 Ssiafed &4am Skp2 5 Ki-67 & @ £ F #
2B 2P 0 A

g2 AL AS A €52 DAKO 23 5] 7™ i ( DA-
KO A/S, Denmark) ,Skp2 il Ki-67 P iz FEdrik At
SRR A HEA B S 5 (ZSGB-BIO, China) , Yo
WASLFWIHIR ", 4 wm JE 8 S0 F R
U B R T ORG WK, AE A R AR BT R AE B W
95 °C ~99 CALHE 20 min, K5 T EiRBHE /D 45
min;3% H,0, ZLB 10 min J5 ,PBS 2 Wi i vk, SR I5
A3 1: 50 ARy FRAT Skp2 2 (BT REDTIA R
1: 50 BEMY Ki-67 F FIPURE IR FEEFE 1 h, INAAR
TCHAR A ALY R PT R — BT, IR T 535 45 min,
DAB (3,3 -diaminobenzidine ) . {7, Mayer 7 A4 &2
e WK GER B R BT MER, MUER Skp2 HEH
PR e L A I ) R S 1, SEa R N TR TG
R —PUVE IR 2558 I, [RIET, BE#E Skp2
FEAETER R A, LA PBS AU —PT 0 Y (o 25
SR BAEAE Ry 45 5 AT AR B SE g A

Yo (o 55 S T8 AR e . DAATAE (U URL A T 40 B A%
PR R B et 2 S AR 308 FBH 14 440 %5 1) B 43
B s Rl s %, 0 9. BHPEAIEECR 0 ~ 5% ;
190 FHTEA BN 5% ~25% ;2 9% AP o5l
26% ~50% ;3 9. S AHEECH 51% ~T75% ;4 9.
FRPEAR R 75% LA 110 TR A, AR B R Y
FEBEEN 2 Fl. (1) BHMESR 1 2/ 1 H LA LAY FH
PEY A5 ] o5 SR BB A B (2) SRIH MR .2
903 GOFN 4 Gy BH A G 005 ] 7 s 18 4y
., AT Skp2 EH SAEFAZ BN CR A5
B =R+ T ROE N RFR IS, CH R e
Rk,
1.3 PCR &t mEas s HPV o & H

FIFH PCR ik A A 4 21 HPV (1R e iy
P, 1% FH 5 BE 44k PCR DNA 2 HGR 71 £ ( Ambion,
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USA ) $RBUE S 1 4L ) DNA 1815508 < s fG e
I HPV EI#51% (HPVpU-1M) : 5'-TGTCAAAAAC-
CGTTGTGTCC-3'; & Ui 51 ¥ ( HPVpU-2R ). 5'-
GAGCTGTCGCTTAATTGCTC-3' ., i iif . PCR J7 ¥
AL LA I 3 4 2 G R HPV 2K A . HPV-16 ,-18,
-31,-33,-35,-52b 158, ¥4 7E Hela 2 ffd 5 1 45 HL
FI1Y DNA k5 15 8 HPV R 4 B % B R
AMERT DNA () PCR 2B AE R BT BE . ELAAR
SEIARAVE RN AT 5 5 WS SR
1.4 %itsam

V] SPSS17.0 GEit i f, % x* K2 5, LA Log-
rank JEIEAT AT, LA P <0.05 3 P <0.01 3
RERBEAGIERE XL,

2 & B

2.1 Skp2 &G A EF R T T HRAL P FL

Skp2 176 1E & 8 Sk b Rz b 33k Sy B
PE(0/25) , HAE LR )2 RIS 2 b Rz 4i i rh
SR A BHAE  HAE CIN (445 9 519 22 v | bl 25 43
SR PE (3 R, Skp2 B W FHME R IR LA B
v, 78 CIN-1 R PHMEE RN 34.5% (10/29)
M#E CIN-2 Al CIN-3 v I BH 4 5 00 43 51 & ik
81.6% (31/38) Fll 82.4% (14/17) , H¥ & F
IEH AR, 25 8% (¥ =10.580,40. 152,
30.882,P =0.001.0.000.0.000) ; & = #0i
AR A A s T Skp2 A2 W A TR M PH
Yefn, HPHPE A1k 84.0% (137/163) , B & &
FIEH B LR AL () =77.457,P =0.000)
(F1,H1),

1 EHMRTHRD Skp2 EARNREHNWLEBER(SP )
Fig. 1 Immunohistochemical staining results of Skp2 protein expression in cervical lesions ( SP)
A Normal cervical squamous epithelia( x100) ; B; CIN-1( x100 ); C. CIN-2/3( x100) ;
D: CIN-3 with gland involvement( x200) ; E: Cervical SCC( x200 ); F: Cervical SCC( x200)

F1 Skp2 ERAEESIEFHAMBEALAFHRIE

Tab. 2 Results of Skp2 protein expression in normal cervical epithelia and cervical lesions

Positive Skp2(n) Total Skp2
Histopathologic diagnosis N X P
+ H H [n(%) ]
Normal cervical epithelium 25 0 0 0 0(0)
CIN-1 29 10 0 0 10(34.5) 10. 580 0.001
CIN-2 38 9 13 9 31(81.6) 40. 152 0. 000
CIN-3 17 2 3 9 14(82.4) 30. 882 0. 000
Invasive SCC 163 16 75 46 137(84.0) 77.457 0. 000
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2.2 Skp2 & @ AL 8K R AR Vs R L
T AHZ AW X &

Skp2 A FE 5 @A HPV B K& FIGO 43
WIS REYI(P <0.05) , {H 555 20 0k 41 i 98
(A Ki-67 B [ 2635 SO B 43 9 55 PR AN M 6
(P>0.05)(£2,K2), £ HPV FHYERY B Stk
i fudEE H Skp2 R H FHPEZR &L 87.5% (133/152)

IMAE HPV B0 B 200605 bR 40 6993 491 v Skp2 25
BIBHERAL N 36. 4% (4/11) , 2R A ST E X
(P =0.001) ; ZE I PR T HIFN IV 11 E 2065 0K 4 s b
Skp2 B BAYEZ > B ik 90. 6% 1 100. 0% |, 5%
T 1 40N I3 Stk 20 B ie 1Y 74. 6% 1 85. 1%
ZFAGIHEL(P=0.003),

2 PCR#&MEH SCC AL h HPV R
Fig. 2 HPYV infection detected by PCR in paraffin embedded cervical SCC tissues
M. Marker;1-14;Cases of SCC;P: Positive control; N:Negative control

F2 Skp2 RiZ5EH SCC RFENER[n( %) ]
Tab.2 Relationship between Skp2 expression

and clinical characteristics of cervical SCC[n( %) ]

High expression

Variables N o Skp2 I P
Age (t/a)
<45 53 46 (86.8) 0.441  0.508
>45 110 91 (82.7)
Ki-67
Positive 147 126 (85.7) 3.097 0.079
Negative 16 11 (68.8)
HPV infection
Positive 152 133 (87.5) 20.007  0.000
Negative 11 4(36.4)
Grade
G, 67 51 (76.1) 5.390  0.055
G, 52 47 (90.4)
G, 44 39 (88.6)
FIGO stage
I 63 47 (74.6) 9.250 0.003

|| 47 40 (85.1)
m 32
\Y 21 21 (100)

29 (90.6)

2.3 Skp2 B G Kk AT E SR 0 B A
9% ")

Skp2 PR35 B 1 O A A7 28 f B AR 2R
A 55. 5% F159. 1% , Skp2 BAYE K 15 H 2 () TC
A LEAE M B A5 5N 96. 2% F1 88. 5%
Log-rank JEAAF I 43 Fr (] 3) W7, B Sk 40
Wl B 5 AR TOHR AR AR R S AR AR5 R Skp2 B
Fikm 2R A G X B Skp2 B A MHTERE R
SR T A AR SR A AR R AR T H I FRA 0 iR
# (Log-rank fH 43 %% 11. 530 1 10. 154, P <
0.01),

3 itie

B SR RRE WAAREEMME Z — B
A RSB E RS SR, 52
i e DR AT 6 DRI 174 3 3K S5 % R 400 o ) 0 o 4
YIS, AR K, Skp2 & I 7E £ Fh A SR
Rk, S kL RRAEEVIER ) B
FE KW, Skp2 EAAE LR OEE R B R,
AR R Y 1F 2 SURT R 431k B g 4 20 b R R
K, ARE Wk B, SCC H Skp2 E A FHMEF R A
84.0% , .3 T IEH B 8 1 U8 (P <0.01) ;1M
H.,Skp2 & 1 PSR AE S O Y CIN-2/3 Hr (43531
1 81.6% H182.4% )Wl & T CIN-1(34.5%)
(P <0.01) 427 Skp2 & [ /= #2342 5 39 1 BE 22
WA RIURHEZ —

VT Skp2 B A 7EE S0 U PR R IME T
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2531 T Skp2 HHFRIE 5 H B SCC i AR H
SRR ER, BT, % Skp2 5 F0E AL
YISFAT N Z M R IE A — 5, RaEE" W
1B ,Skp2 AR A 5 BFER Ki-67 HARDE W
AR FIGO S TC6 5 B F0 45 1) BRI o 25 SR 3%
W, Skp2 £ [ #R3K 5 Im K 5091 | o3 A0 AR B e bk 12 4%
SRR UIMIOC (B AR IRIEREETCC, AL
g IR, Skp2 B H R IE 5 LR HPV JBGL Al
FIGO 70 A5 (P <0.05) 5 5 8 & BU4FE 1
Ki-67 fH R 5 LR 3 E R ALK (P >
0.05) ., HATE AN HPV BYL e S8 SuEn £ 5
PR (A LR SO AL E R G, ARSI &
B, Skp2 A 13k PHME R AE S e B HPV SR (1) 5
i SCC =ik 87. 5% , MiAE HPV FH: 9% 4 Hh (1) FH
PEFAIU N 36.4% (P <0.05) 475 Skp2 5 T HPV
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50 4 B

L T T T T T T
0 10 20 30 40 50 60
Months after surgery
Log-rank=11.530
P=0.001

RGO I 5y RS, 53 A0, HPV B GL [ sce
A 4 5 Skp2 1 BAYER A F T RE 5
AN HPV JRYLA ¢ AR — P09, fEE 3
S5 FIGO 43 ih I IR I AN IV 1 SCC Skp2 2 11 FH
PEFRIM K 90. 6% F1 100% , W& T 1 WA 1
HA'Er 30 SCC (433K 74. 6% 1 85. 1% ) , #&7~ Skp2
BRI B 55 HSCC /Y IRk R 4311 % YA 56
ARSZEIE o Log-rank IR IR T Skp2 5 H &k
5E S SCC BE B WIZ MR R, Skp2 BAME A
FRE Y O IR AR A7 RN B AR R B R 55. 5%
59. 1% ,Skp2 B IR BE B9 TOH A A7 R S A A7
KON 96. 2% F1 88.5% , H1IN N, Skp2 EH
PR ZRIE 0B 300 SCC R T AR A R R B A fF %
W AR T BAPERIA MY B $27R Skp2 25 TR A B
FEH SCC /B s I PEA

Skp2 (L) |

100

901

801

704

Overall survival rate (%)

60+ Skp2 (H)

50 4

£ T T T J T L] T
0 10 20 30 40 50 60
Months after surgery
Log-rank=10.154
P=0.001

3 Log-rank Z #1530 SCC A4 Skp2 EH&EAERIE
585t BEEERLERENXER

Fig. 3 The relationship of the Skp2 protein overexpression in cervical SCC tissues with disease-free survival

and overall survival of patients by Log-rank statistical analysis

L: Lower expression; H: Higher expression

PR WA Skp2 J&—FEIIHIE R A, 7E G,/ G,
AR SR IAACEARIL, G, /S WINE B i, S
Wik g 2E A G, /M W P LR B TR i
Ki-67 & FIE N — RS AR SC i Rl e 45, &) 12 1
FH T 15 R 22 70 e e 1 33 5 8 B0 52 S 6 512 W, K-
67 HITERR G, WM T A TGS 4L E 1 (G, .S .G,
M ) AR ARSEEE X LA SE T SCC AR A
h Skp2 Hl Ki-67 1By KRI85 5, 45 R R Skp2
5 Ki-67 F I SRR RE S 20 AHAL, 6 1E 5 18 30
Motk - Bz A 3k Ry B AR A0 8 b e B
TR B I FRE IV 2 0 40 M A% 22 BRI, T E SCC R HE

FI AL Hh 2R B R BRIk Y A B A B PR e 5, TE
Ki-67 & 11283k BIPE Y 147 425 #51 SCC b Skp2 &
PR IA K 85. 7% , & T Ki-67 & 2k Mk
b Skp2 BB TE 2 (68. 8% ) HIAH Gt =
M, 7E 16 I Ki-67 8 H K35 B E B & B sce
Skp2 & H BHPEZR K 68. 8% , % &M g 5 X B AP &
Ab T AN TR 4t LRI A O , A 7R 455 Ki-67 1 Skp2
B VRN AT LA R e b X S A TG AR R AR A
Zilb,Skp2 EEAZS 5 T EH SCC JLHJE HPV
TR B 4 T T, Skp2 B R I W] LAAE g B 5
SCC HAFHAERCN 2 K WG VRS A R ARG .
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