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Objective: This study was undertaken to quantitatively detect Cdc25A, Cdc25B and Cdc25C in cervical carcinoma and determine the
relationship between the expression of mRNA and protein of cell division cycle (Cdc)25 phosphatase and various clinicopathologic
prognostic factors of cervical carcinoma.

Methods: 39 patients diagnosed with cervical carcinoma between February 2000 to March 2005 and 10 patients with benign gynecologic
disease were enrolled in this study. A reverse transcriptase-polymerase chain reaction (RT-PCR) and Western blot analysis were used to
analyze the expression of Cdc25 phosphatase mRNA and protein in fresh invasive cervical cancer tissue and normal cervix tissue.

Results: The mRNA expressions of Cdc25A, Cdc25B and Cdc25C in the cancer tissues were significantly greater than in the control
(p=0.02, 0.01, 0.02), respectively. A Western blot analysis yielded same results (p=0.01, 0.02, 0.01). There were also significant
relationships between the age and the Cdc25B mRNA expression (p=0.03), between the cell type and the Cdc25C mRNA expression
(p=0.04). However, other clinicopathologic prognostic factors including stage, subtype, SCC Ag level, DNA flow cytometry, lymph node
metastasis, lymphovascular space invasion and HPV positivity were not statistically significant.

Conclusion: Our results show that Cdc25A, Cdc25B and Cdc25C expression levels were significantly greater in cervical cancer patient group
than in those of control group. Thus Cdc25 phosphatase might play an important role in carcinogenesis of cervical carcinoma. Further
studies based on the correlation between Cdc25 phosphatase and survival rate would be need to support Cdc25 phosphatase as a
prognostic factor of cervical carcinoma.
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Table 1. Clinicopathological characteristics of patients

Characteristics No. of patients (n=39) %

Age (years)

= 50 19 48.7

>50 20 51.3
Stage

I 14 359

II 22 56.4

il 3 7.7
Cell type

SCC 35 89.7

Adenocarcinoma 4 10.3
Subtype

LCK 15 38.5

LCNK 19 48.7

Other 5 12.8
SCC Ag level (ng/mL)

<1.0 17 43.6

>1.0 22 56.4
DNA flow cytometry

Diploidy 27 69.2

Aneuploidy 12 30.8
LN metastasis

Yes 15 38.5

No 24 61.5
LVSI

Yes 5 12.8

No 34 87.2
HPV positivity

Yes 33 84.6

No 6 154

SCC: squamous cell carcinoma, SCC Ag: squamous cell
carcinoma antigen, LCK: large cell keratinizing type, LCNK:
large cell nonkeratinizing type, LN: lymph node, LVSI:
lymphovascular space invasion, HPV: human papilloma virus

(1) Total RNAS] F&

Total RNA®] & 9l8te] 500 uLe] Trizol®
(Gibco BRL, Gaithersburg, Maryland, USA)o] £¢]
AT tubedll Z2ZS 0.3 cm cubic o2 H7FSFA
t}. TubeE 4C=E A3 Jefoll A plastic pestle=
A& mpfate] Aol A 5t WA|EkIT Total

volume® 10%°l 3l33l+= 50 ulLe chloroform
(Sigma—Aldrich, St.Louis, MO, USA)< 375k 15
ZF 15 4o] F F 4TCeAM 1483 A E,
12,000 rpmellA] 1583 e 5 5ot %
9] isopropanol (Sigma—Aldrich, St. Louis, MO,
USA)S 312 A] 4191tk 3037+ =70 CellA] Wx|5kAY
—20CollA a4 &<t WA]gE 7 12,000 rpmell A 15
B2 FalRsdh AHE 70% ethanol S 713
% 7,500 rpmollA] 8i-7F YAlEEEkAL FSds MY
U 371 FolM A=Az ool DEPC (diethyl
pyrocarbonate, Sigma) S+~ 30 uLE %7}, 55Ce
A1 1087 83llAIZ] $ 260 nme} 280 nme] gl A
TRl AAEE =43 (UV-1601PC, Shimadzuy,
Japan), —70C9] AL F<& Y7ol Hasiqi

(2) Reverse transcription—polymerase chain

reaction (RT—PCR)

AEF7] /DA AARGA EAY S dolr
7] 93 total RNA 1 pgS 5% RNA PCR buffer,
dANTP (2.5 mM), MgCl, (25 mM), oligo dT primer,
RNase inhibitor, AMV reverse transcriptase
(Promega, Madison, WI, USA)E *x3g3sl= WH-&
ol 2ol A 70 E<F 42°Co A ¥heA171 Z 95T
A 5t EAE B2 AT (GeneAmp PCR
System 9600). A37pA4of oJa] WAE cDNAS +
& (template) &2 F3a NS (polymerase chain
reaction, PCR)S Alaloltt. w43t <o) 3=
cDNA®| MgCly7} g%l 10< PCR buffer, dNTP (2.5
mM), ZF2+e] 10 pmol primer pairsS< ©]838Fo] Taq
DNA polymerase (Promega, Madison, WI, USA) &
N Hof] T S-S TSI HE 94ToA 13T
WA (denaturation)A1Z] ¥, 94°CollA 18, ZHz}+e]
primer sequence®l] W&} A% annealing 2=olA 1
i, 72Tl 50% &4 A7 AL 3 cycle®
ato] 283] WHAgle] ZEala, wpx|uto g 72°ColA]
547t extensions skt ¥R F 5 W] PCR

productel] 6 X loading buffer (0.25% bromophenol
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oA A7) JEst] 1 EAE BRIslal, densitometric
analysis 285 Sl A¥s AFH o= #4318l
Adol] AEE primere= GenBankoll =% cDNA
sequencesZE 7|%2% computer program (DNA STAR,
Hitachi, Tokyo, Japan)< o]&ste] GCEga 3%
5730] A7+ HA AFstes actsiglon, 7z
A EEL GenBankell 55% cDNAQ| A|&¥} vl
AF37] 98] sequencingS Aty 7ML
W e A= vt 2tk Cde25A-F, 5'—
GCCATTCTGATTCTCTTGAC—3'¥} Cdc25A—R, 5'—
CGGTTGTCAAGGTTTGTAGTTC—3 (272 base pairs,
bp); Cdc25B—F, 5 —~GCTTCCTCGCCGGTCACCAC—3’
7} Cde25B—R, 5 —TTCCCTGCGGCTGGCCCACTC—3'
(483 bp); Cdec25C—F, 5 —CTGCTCCTGGAGAGAGA
CAC—3'7} Cdc25C—R, 5’ —ATTCATCTGAAATCTCTTC
TGCC—3" (210 bp); Glyceraldehyde—3—phosphate
dehydrogenase (GAPDH)-F, 5'-=GGTCGGAGTCAA
CGGATTTGGTCG—3', GAPDH-R, 5'-TCCGACGCC
TGCTTCACCAC—3' (786 bp).

blue in 40% glycerol) 1 ul €2 3 1-2% agarose gel

2) Western blot analysisE ©]-83%F Cdc25A, Cdc25B
2 Cde25Ce] el kg

RAPE-S 3l EAA A AR 24 MES
I} HeLa A2 &3] 954l (Cell Signaling
Technology, Beverly, MA, USA)E ¥aL &3 £5
el d3ell 10iE7F vist 5 4C dilite]7]olA
14,000 rpmo.2 7}eksl A5 HE F3l cell extract
& Atk

ol AJeke Bio—Rad DC protein assay (Bio—
Rad, Hercules, CA, USA)E o|-&3}3ic} o224 4
e SIAE E35= mini—SDS—PAGE  gel
(8-10%)°l A7]19&= Fall e zth A719E 5
gelS PVDF membrane (Amersham Pharmacia
Biotech, Piscataway, NJ, USA)el| AF2olA blotting
3t & 5% nonfat dry milk/PBS (TPBS)Z 2A|3F A==
oAl blottingdl3itk. 4Colx Ak A =, Cde25A

A7 Foko A Cdc25A, Cdc25B 2 Cdc25Ce] 23

mAb, Cdc25B mAb®} Cde25C mAb (Cell Signaling
Technology, Beverly, MA, USA) 1g]al GAPDH
mAb (Novus Biologicals, Littleton, CO, USA)E 3}
ZHF Agfstal, TBST A3 A= 104 3H A3
th A1zl 3 o]z} @A anti—mouse [gG H=E goat—
polyclonal IgG (horseradish peroxidase conjugated
antibody, = CHEMICON International, Inc.,
Temecula, CA, USA)E =X 1A1ZF A& staL,
TBST= 2024 39 Ak LAp, olx} &A= 5%
nonfat dry milk/PBS (TPBS)ell 1:10002-2 3]2]35}o]
AHE313tE. Enhanced  Chemiluminescence  (ECL)
reagents (Amersham Life Science, Buckingham—
shire, UK) I3 OIZE 1:189]&= 4lo] membraney} 13&
AL HEGAIZITE Hhgo] ¥ membrane S ol A
X-ray filmell 30%, 1%, 5%%F =E3AA L& A
A A oFo]l gerelE 9]dl Image Reader LAS—
1000 Lite software (Fuji Photo Film Co., Tokyo,
Japan) & ol-&ste] AT

N
W
Mz
i

< Aed SAE AREsIlaL, EAIsH A
I} #2492 SPSS version 12.0 (SPSS Inc., Chicago,
IL, USA) X =Z1389] ANOVA test ¥ student t—test
o= AREERIeH, pake] 0.05 IRkl A& FAA
o2 fofsirtar A4Sk

2 3

L AR 2A 2T AAE G S
FEk AN g

2] A" RNAE ol &ate] Jdr Tdasr o
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3—phosphate dehydrogenase)& internal control=
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AH8-8F] semiquantitativedtAl 2t f-Ake] 2 g 2. AAF7AE A hFRTollA] Western blot
T5 vt A7 Cde25A, Cde25B B Cde25Ce] 2 analysisZ ©]-&3F Cdc25A, Cde25B 2 Cde25C
o] B A3 2ol vlsl Abe 7 H-et Z2 ol A o] e de

oAl S7FE o] AAT (Table 2). Cde25B+= &

Cdc25 phosphatase®t 2] 3F7F9] transcript fxpe] 2HowRE 2], At @NEs o83}
variant 1~3°] lom, ©]F Cdc25B12 product o] Western blot analysisE& @31t} (Fig. 2). 44

size7} 525 bp (NM_021873), Cdc25B2%= 483 bp e d% 2ol Hls) Abs7dek 220lM Cde25A,
(NM_021872) 0] Cde25B3% 402 bpolth, B oI Cdc25B % Cdc25Ce] whild wkdo] f-2JslA| S71s
o= Cdc25B13} Cdc25B22] + 7FA] transcript o} 31t} (Table 3).

variantE g1 5= Ao} (Fig. 1).

Cdc25B; (416bp)

. Cdc25B, (280bp) Cdc25B 65KD

¢ Cdc25A 272bp Cdc25A 60KD

Cdc25C 55KD

“—— Cdc25C 210bp

o — e i O i s D e <“—  GAPDH 37KD
“—— GAPDH 786bp

Fig. 1. Cdc25A, Cdc25B and Cdc25C mRNA expression in Fig. 2. Cdc25A, Cdc25B and Cdc25C protein expression in
cervical tissues by RT-PCR. cervical tissues by Western blot.

Table 2. mRNA quantification of Cdc25A, Cdc25B and Cdc25C in cervical tissue

Cdc25A Cdc25B Cdc25C
Tissue
Mean+SDx*
Control (n=10) 0.34%0.26 0.10%£0.05 0.43£0.33
Cervical carcinoma (n=39) 0.74%£0.52° 0.5240.27° 1.02+0.55°

*, p=0.02 (cervical carcinoma vs. control)
b p=0.01 (cervical carcinoma vs. control)
“, p=0.002 (cervical carcinoma vs. control)
*SD: standard deviation
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Table 3. Protein quantification of Cdc25A, Cdc25B and Cdc25C in cervical tissue

alrs
= 11

Cdc25A Cdc25B Cdc25C
Tissue
Mean+SD*
Control (n=10) 0.26+0.32 0.22+0.21 0.32+0.26
Cervical carcinoma (n=39) 0.53+0.29" 0.49+0.33° 0.53+0.40°

*, p=0.01 (cervical cacinoma vs. control), > p=0.02 (cervical cacinoma vs. control)
“, p=0.01 (cervical cacinoma vs. control)
*SD: standard deviation

Table 4. Correlation between mRNA expression of Cdc25A, Cdc25B, Cdc25C and various clinicopathological factors

Cdc25A Cdc25B Cdc25C
Mean=SD

Age (years)

<50 0.89+0.58 0.43+0.26 1.1940.61

>50 0.59+0.43 0.62+0.25" 0.86+0.45
Stage

I 0.76+0.65 0.51+0.25 0.94+0.58

I 0.69+0.41 0.54+0.30 1.05+0.57

111 0.92+0.79 0.52+0.15 1.17+£0.29
Cell type

SCC 0.74+0.55 0.53+0.26 1.08+0.54

Adenocarcinoma 0.70+0.28 0.48+0.34 0.50+0.37°
Cell subtype

LCK 0.87+0.61 0.53+0.32 1.10+0.57

LCNK 0.61+0.49 0.56+0.19 1.00+0.41

Other 0.80+0.32 0.39+0.36 0.91+0.97
SCC Ag level (ng/mL)

<1.0 0.85+0.54 0.55+0.24 0.92+0.70

>1.0 0.65+0.50 0.51+0.29 1.10+0.40
DNA flow cytometry

Diploidy 0.65+0.53 0.54+0.28 1.07+0.58

Aneuploidy 0.94+0.47 0.48+0.25 0.91+0.49
LN metastasis

Yes 0.82+0.48 0.48+0.24 0.96+0.44

No 0.68+0.55 0.55+0.29 1.06+0.62
LVSI

Yes 1.02+0.50 0.52+0.29 1.20+0.44

No 0.69+0.52 0.53+0.27 0.99+0.57
HPV positivity

Yes 0.70+0.54 0.53+0.28 1.00+0.54

No 0.93+0.44 0.48+0.17 1.10+0.66

* p=0.03, ™, p=0.04

SD: standard deviation, SCC: squamous cell carcinoma, SCC Ag: squamous cell carcinoma antigen, LCK: large cell
keratinizing type, LCNK: large cell nonkeratinizing type, LN: lymph node, LVSI: lymphovascular space invasion, HPV:

human papilloma virus
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3. A7t Ao A Cde25A, Cde25B % Cde25C
°] mRNA Ed} /4 2 WHeghd o 9R1x=1
o] A

2 AFel M= 39419 a9t kxRl A Cde25A,
Cdc25B 2 Cde25Ce] mRNA WHala} oab# 2 wg)s}
A 743b0] S Bt} (Table 4). Aba7d4-ool

3
A 9 e A (3] A9, W), Al H
Aol ], AU SCC Ag 4], A1 FATHE &
gk DNA flow cytometry 23}, ®13Xd o] Hxdt
P, AF-7E vlele] s e el Al loiA
2kxfe] Yo7} 5041 o]l 7H-9-ol Cde25B mRNA 2F
o] EAAOE frolaAl %o (p=0.03), A=

Table 5. Correlation between protein expression of Cdc25A, Cdc25B, Cdc25C and various clinicopathological factors

Cdc25A Cdc25B Cdc25C
MeantSD

Age (years)

=50 0.57+0.31 0.47+0.37 0.60+0.38

>50 0.50+0.28 0.51+0.28 0.46+0.41
Stage

I 0.54+0.39 0.45+0.31 0.42+0.47

I 0.56+0.23 0.49+0.35 0.58+0.36

111 0.34+0.17 0.71+£0.19 0.67+0.12
Cell type

SCC 0.53+0.30 0.50+0.33 0.50+0.37

Adenocarcinoma 0.60+0.26 0.424+0.30 0.80+0.59
Subtype

LCK 0.57+0.30 0.42+0.32 0.41+0.39

LCNK 0.49+0.30 0.59+0.32 0.55+0.36

Other 0.60+0.22 0.34+0.32 0.79+0.51
SCC Ag level (ng/mL)

=1.0 0.54+0.29 0.41+0.30 0.56+0.46

>1.0 0.53+0.30 0.55+0.34 0.50+0.36
DNA flow cytometry

Diploidy 0.53+0.30 0.48+0.34 0.54+0.38

Aneuploidy 0.53+0.29 0.53+0.29 0.49+0.46
LN metastasis

Yes 0.62+0.31 0.48+0.37 0.58+0.46

No 0.48+0.27 0.50+0.30 0.50+0.36
LVSI

Yes 0.67+0.28 0.59+0.52 0.46+0.26

No 0.51+0.29 0.48+0.30 0.54+0.42
HPV positivity

Yes 0.53+0.31 0.52+0.32 0.554+0.41

No 0.55+0.16 0.31+0.34 0.43+0.35

SD: standard deviation, SCC: squamous cell carcinoma, SCC Ag: squamous cell carcinoma antigen, LCK: large cell
keratinizing type, LCNK: large cell nonkeratinizing type, LN: lymph node, LVSI: lymphovascular space invasion, HPV:

human papilloma virus
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