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EMEHLAH MCM4.CDC6 HIFRIERES HPV,, o BEBIHEKHE
HmFEXNELEREE(RKARYE EFR H2BEME, Lb® KF 037008 )

[ ZE] H - WFE NG AR 4E 43585 1 4( minichromosome maintenance proteins 4, MCM4 )V R A cell divi-
sion cycle 6,CDC6 MEE Fis 2P ) 2k M5 AFLL IR % 5 16/18 #Y( human papilloma virus 16/18 type, HPV ¢ )Y
AR S B LI R o 7925 2 Wi 4 20062007 45 1] 1L 75 R [ 7 475 T N R4 % I R 428 9 BRIE 52 9 50 491 2 25008 .20 191§ 350
B2 P9 7%( cervical intraepithelial neoplasia, CIN ) I .20 i CIN IT - TIT .20 {51 1F % &y S 410 BEARAS , LS ie 40 410 Al 3
B BURRACT MCM4 .CDC6 93555, [l R i PCR 5 ARAS I HPV AR B I, 45 L (1) e B 4141 b MCM4 .CDC6
FIRMY PR B T CIN FIEHR & H44 3 P <0.05), H MCM4 ,CDC6 PR 235 2R 55y 35 9 s BR 20 2R ik EL G S A G
(¥ P<0.05), M- 54EHRH IRDHTE(H P>0.05). (2)HPV, . BRYHEIE R B HiHL . CIN s Fig 214U g B R
R TR P <0.05 ), H5E 39 F B ARSI R R EE A3 % R LA B T oe( 1 P >0.05 ). (3 )'F S Z1H MCM4 Al
CDC6 FRIBZTFEM I r= 0.390;P <0.05 );MCM4 Il CDC6 FKik¥ 5 HPV , JBHAHI( r=0.634, P<0.05; r=0.386, P<
0.05). Z518: B8 & CIN 1411 MCM4 .CDC6 FikMBE 5 HPV, RS 85 I AH 36, 2L IR B0 CIN 14 % i Je 2 B0 1
hHERE.
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Expression of MCM4 and CDC6 in uterine cervical carcinoma and its relation
with HPV , ., infection

CHEN Li-ping,LIU Run-hua, ZHAO Fu-xi " ( Department of Infectious Diseases, College of Medicine, Datong University,
Datong 037008, Shanxi Province, China )

[ Abstract] Objective: To investigate the expression of minichromosome maintenance proteins 4( MCM4 ) and cell divi-
sion cycle 6 ( CDC6 ) in uterine cervical carcinomas and its relationship with human papilloma virus ( HPV ), infection.
Methods : The expression of MCM4 and CDC6 was examined in 50 squamous cell carcinoma specimens, 20 cervical intra-
epithelial neoplasia ( CIN ) II -1l specimens, 20 CIN [ specimens, and 20 normal cervical tissues by immunohistochemi-
cal method. The infections of HPV type 16, 18 DNA were determined by PCR. Results:( 1 ) The expression of MCM4
and CDC6 in uterine cervical carcinoma tissues was significantly higher than that in the CIN specimens and normal cervical
tissues ( Both P <0.05 ). Expression of MCM4 and CDC6 was correlated with tumor grades and lymph node metastasis
(all P<0.05), but not with age and clinical stages ( all P >0.05 ). (2 ) The positive rates of ( HPV ), , were signifi-
cant different between cervical carcinomas, CIN and normal tissues ( P <0.05 ), and was not associated with age, tumor
grades, clinical stages or lymphnode metastasis ( all P >0.05 ). (3 ) MCM4 expression were positively correlated with the
expression of CDC6 in uterine cervical carcimonas( r =0.390, P <0.05 ). The positive rate of HPV ,,, was positively cor-
related with the expression of MCM4 and CDC6 ( r= 0.634, P <0.05; r=0.386 P <0.05 ). Conclusion: The results
suggest that changes in MCM4 and CDC6 expression in CIN and cervical carcinoma specimens are associated with HPV ¢
infection, which is related to the progression of CIN and carcinogenesis of cervical carcinomas.
[ Key words ] uterine cervical carcinomas; minichromosome maintenance proteins 4( MCM4 ); cell division cycle 6
( CDC6 ); human papillomavirus ( HPV)
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HPV ) JEGLAE S0 10 ks I e e v JE AR
TEWFFE HAZ AN DNA Sl s Rt vp, © 48—
ANXE DNA Bl i 4 A (i 4 B 22 NG ik
4t 3 % 1 ( minichromosome maintenance proteins,
MCMs )Z %, MCMs 45 F AT A1 D 8 1 i g e A it 51
WA EEAEY R R, M R BER 6
( cell division cycle 6,CDC6 )J& DNA & il A% 1E 14 1
PR, AR IR VP AR s 3k, fEbg AR A
R AL S P e ek, e R Th s ek T
KT MCM4 FI CDC6 57 Bt K 22 A5 [ P 1 T
il AT R S22 2H 24 % F1 PCR J7 ¥ 4
TEH S B B SR NI cervical intraepithe-
lial neoplasia, CIN )ZHZH ‘& %% 41 21 th MCM4 .
CDC6 # H i) F ik & HPV,,,, B 16 O, LU
MCM4 .CDC6 #4355 5 8 09 kK 4B & e L H 5
HPV o YL I 5C 22, S B 20008 19 0 A L B 17 L 5
HPV JEe i W S BB i A= W~ A b

1 R

1.1 Ak

50 1) ‘B #09 20 21k K R A AL B BE 2006 -
2007 FATEK BT AR VIR A, B HAER 27 ~ 62
2 HAIAERY 42.5 2 AR IR /NT 35 & 18 I, K T35
% 32 B, 4% WHO B gl - oAb RRE T (1 Mk
3R 22 20 8 Bl s ATk EL s RS 3 28 ), eItk
SR 22 5 e PR 0300 1 - 1038 L I0-V 399 4301 R
41 F9 5 BT A B E 78 UM A 3 AR 42 32 AR AR YT .
XTHAZH CIN T 39 20 41, CIN 11 - T 39 20 {91 K 1E % Br
L 20 ¥k A KR T4 B B B
1.2 =&Z&A

MCM4 .CDC6 FRPT A BR 5 B oA vl 4 784 ) | 5%
[¥] SANTA CRUZ A+, %4 1650 & PV-9000
J DAB 850 [ At st A2 AR ARG FRA A
PCR #3417 & M Taq DNA filly 5 B9 72
NF) . 100 bp-ladder 4 B 32 [E Pharmacia Bioteche
o], 1Y EEAEY) TR R
1.3 SJRfAtiEiem e &4 (CIN LR R EF
T AL MCM4 . CDC6 ) & ik

K H PV-9000 i A0 B KA S, Fisk
1% 2z vPIR e i = TR U IR AE 2, 3% H,0, 817K BH
VBT DA R 2 AR A 0 Tl O 2, B SR D RO 500wl Y —
Pr( MCM4 i BEFE Hy 1: 80, CDC6 i BEFEE 1 1:70 )
4 CARBE, Bk Y) 585 20 5m 50wl il 1
A 2, IR, PBS #hk, DAB {0, AR &
e I PBS AU —HifE N BT B, LA ffg A% A

(50T AR B A MCM4 . CDC6 FHPE 41 il
P R B S PR PR A R i A T 0 . HR A R
SR PSR ARRIE R 0 43 B AR RS T
SENLHPEES HEETERERN2 ;R
P BIREREOE R 3 57 FHIELIMEL <10% R 0 47,
10% ~ 50% K 143,51% ~75% K2 4%, >75% H 3
I%e PHBARING 43 4 9:( - ) HO~ 145, ( + )
K243 (H) K3~ 455, (H ) =55,
1.4 PCR /40 gHJEML CIN AL A EF S
ZHLR HPV,, 09 B S

HPV16 BI5 [ ¥ik B E6 K7 FEH X, F3]Hh 5'-
GTGTGTACTGCAAGCAACAG-3", 5'-GCAATGTAG-
GTGTATCTCCA-3', 44 Bl 396 bp; HPV18 #l5|
Wik B L1 %KX, J¥ 5]k 5'-CCTTGGACGTA-
AATTTTTGG-3', 5'-CACGCACACGC TTGGCAGGT-
3, PR BN 116 bp, HPV,,  BHERR A Hi KR K
AR YA E AL AL A S ZIPRIR
AL B L FE LW, ST 30 min 4 SR
BN 150 wl AL 55 COKIE 3 h, LS pl 45
AJNA 50 wl PCR #3444 2 (B Taq BFSh ), (R
B0 20 s J5,95 C AR 8 min, AN 0.3 pl Taq
il , AR B30 20 5,10 Wl WA A W B A, 2547 94 C
A5 30 5,50 CR 2k 30 5,72 CIEFH 60 s.40 MG
4 G RE PP 28 2% BB IS P k(& EB )4
Mr, 75 396 bp 116 bp 4bH BLEAH & R FH:
1.5 %itsam

NG SPSS15. 0, THEC BLIEAT ) K 56
Al Fisher, s #fi UJ LR 1, 45 9 58 B R FH AE S 50B: Ail
K86, AHSEPE RS 36 R - Spearman % 4H 56 23 BT £ 48
PL P <0.05 i E 25 48R

2 # R

2.1 MCM4 £ CIN.EHBEAL T ek ik

f LT ] 0L, MCM4 BHAM: 2 3 %2 v T 41 i
¥, BIR B OB AR . 1m0, MCM4 BEPE
PLrp BEBHPEC H ) Z SR BHEC )£ WL, MCM4 755 3
FEZE I BHPE 2238 WA e = T CIN 2RI IE 5 B Sl 41
(x* =45.588, P =0.000 ).
2.2 CDC6 £ CIN.E #H L L b oy R ik

FHE 1 ] UL, CDC6 2K [ 75 B 20 % 240 Ml vh 2 for
T UM% ML, BN AR B (S A VEAI . ik
1 Al , CDC6 PH 23k DA BE BHAEC +4 ) 2 58 BH
PECHE )Z WL, CDCO 7 B 2598 21 Y FEE 26 38 R 1
= TIER E S CIN H181, 2R A FE XY
=31.749, P=0.000 ).
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E1 fREANERN MCM4.CDC6 7 CIN, EHEHA P RIA( DAB, x200 )
Fig.1 Expression of MCM4 and CDC6 in CIN and cervical carcinoma by immunohistochemical technique
A': Positive expression of MCM4 protein in CIN1; B: Positive expression of MCM4 protein in CIN I ; C: Positive expression
of MCM4 protein in [ grade cervical carcionoma; D: Positive expression of MCM4 protein in [ll grade cervical carcinoma;

E: Positive expression of CDC6 protein in CINII[ ; F: Positive expression of CDC6 protein in [ grade cervical carcinoma

F1 MCM4.CDC6 EEHEH.CIN REFRARKNKIL SR IS Y, 7R BUE 2L, MCM4 5 CDC6
Tab. 1 Expression of MCM4, CDC6 in normal cervical Hpvlﬁ/mgﬁ.&y‘% BEIEMF(r=0.39,P <0.01;r =
epithelium, cervical intraepithelial neoplasia and cervical 0.634, P <0.01 ),CDC6 5 HPV, JR L 5L E A O

carcinoma tissues (r=0.386, P<0.01),

Expression level Positive rate

Grou;
' R

MCM4

Normal control 18 0 2 0 10(2/20)

CIN T 6 1 1 2 20(4/20)

CINII-TI 9 1 8 2 55(11/20)%%44

Cervical carcinoma 7 12 21 10 86(43/50)**
CDC6

Normal control 19 1 0 5(1/20)

CIN T 15 2 1 25(5/20)

CINI-II 13 2 3 2  3507/20)%%

Cervical carcinoma 14 9 16 11 72(36/50)**

** P <0.01 vs normal control or CIN [ or CINII-1I ;

A5 P <0.01 vs normal control; 4P <0.05 vs CINI
2 PCR#&ill HPV,, 7 CIN. &

EHARRRIE
Fig.2 Expression of HPV, ,, in CIN and
cervix carcinoma as determined by PCR
1:Marker( 100 bp-ladder ); 2:Positive control of HPV ¢
3,4 : Positive samples of HPV 5 5:Negative control of

2.3 HPV,, /& CIN.EHBELALR T 6y R ik

LA PCR A6 2 B0 A1 CIN 2041 rh HPV 1
FIK HPV o, B M LTRSS SR UL 2, Kl 45 5%
7N, IEHE B S CIN T L CIN T - A 29198 21 21

HHPV g, B P 3R 35 2 53 10% . 15% . 65% . HPV,,s ; 6:Positive control of HPV, ;
90% , FHTEFRIRF BB I+, 22 7R A Gt X( X2 7,8 : Positive samples of HPV ¢

=55.241,P =0.000 ).
2.4 MCM4.CDC6 5 HPV,,, A EHmmMmm b kik 2.5 MCM4.CDC6 A HPV,o, 5 16 RARAHE X Z
9 48 X M MR 2 "W, BE & Bb g o 1k 72 B 0 o
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MCM4 .CDC6 5 HPV,,, i BH M 3 18 R % i 7t &
(¥ P<0.05). KELEHERLL MCM4 .CDC6 (B
RO A R BRI BT &, 2R A%
T2rE (¥ P <0.05), MCM4.CDC6 1 BHYER I

KRG s R - R (¥ P >0.05),
HPV o [ BHPE R 5 055 B 43 2% I IR 70 30 48 0% 441
Ak g R TE (¥ P >0.05 ),

x2 EWEAL ST MCM4.CDC6.HPV,, IR ESERFBIBIFENX R

Tab. 2 Correlation between MCM4 .CDC6 and HPV (. expression and clinicopathologic features of cervical carcinoma

MCM4

Clinicopathologic feature o
positive( % )

CDC6
positive( % )

HPV,g
positive( % )

Age
<35 94.4(17/18)
>35 81.3(26/32)

Histopathologic classification

I grade 68.2(15/22)
I grade 100.0( 20,20 )*
Il grade 100.0( 8/8 )"

Lymph node metastasis

Metastasis

Non-metastasis

96.4(27/28 )

72.7(16/22 )%

Clinical stages

[ - 1l stages
II-1V stages

85.4(35/41)
88.9(8/9)

72.2(13/18)
71.9(23/32)

45.5(10/22)
95.0(19/20 )*
87.5(7/8)*

85.7(24/28)

54.5(12/22 )%

70.7(29/41 )
77.8(7/9)

94.4(17/18)
87.5(28/32)

86.4(19/22)
95.0(19/20 )
87.5(7/8)

85.7(24/28)

95.5(21/22)

90.2(37/41)
88.9(8/9)

*P<0.05vs | grade;®P <0.05 vs with lymph node metastasis

3 3t it

B & KRS HPY Ml %, HPV )
Hom I E6 E7 v 5L P53 A A fTH
MU AR S P27 P21 K P15 5 40 i i B 9
SR BOAE FH , DT 2 250 & it A 4 81 1 B9 1 7 o 4%
1173231 A6 240 i TG PR 486 B 9 F 18 R B AR e A
HPV 2S5 CIN 1T . I 20 48 F e 30 1 & A
HF gk b f 40 f i 32225 HPV16 A ¢, Fifi
BRI, FE S HPYV MR T ; T8
T RRE TS . = AER HPV J& ' JUE ) £ %
A HAL HPV BB I AN 2 LSO, i e A H:
BRI R . 124 FE A1 SCHERIRE B AR 52 10 B 20U
BE AR N 15 B,

/NG o AR 2 5 3 1 R = — 45 DNA & 1l
HEYILRME A, 75 DNA & HR 06 2 i fE v &
FEREBLVER , HL5 40 B R A D A B A BAE A
Xt TR S W40 A R e A B EAE ), e bn Ak e
HELH8 B 15 P B B b, Yo T I RE A4 32 W R IS )

HEZE L., MCM4 2118 §il & A R0 s 4l 55 .
Ishimi 257 (T 2T W1, MCM4 & DNA 52 6146 5 3
SRR B AR, 2880 A 5B T ATR AT CDK2 R
AT/ MCM4 o] 1] MCM4/ 6/ 7 fifk W2 e it o 1
PR & . MCM4 76§ - 30 09 4l i AR 2> 3k,
JE— P B B YA S R T, AT AR Ay S e 44 fifg
HATE A — T A WA ARiC S . CDC6 S 20 i JE 191
BEHRTFZ—, NG, W EAf 2253 W& R EAE
R0 DNA 5 11240 i 344 5 T 6 2 1A 2K 1 AE
2 IR A v R R

ARSLEGEE R R B HUE H B L CIN Fiz
T MCM4 ,CDC6 ik 2B Wi i a3, IE4r 5
X 4 L AR AR By B U U MR R B AR A — R, 4
SR B B 300 K I R G2 ) AR SR B A
R R 7 aoh A v A K B R AT ) A R T £
EATAYFIR R W T B 301 B AN ) 14 A o B3 A4 i 3 .
TEPER S Ak, X B 7R MCM4 . CDC6 R h 85 - 14 240
HEFERRICH) , XX 43 B $00E F B 5 45 9% CIN Ji 748
BRI — B S H M. AR Tshimi 451
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A& MCM4 768 50 H A — 8 IE4AEk,
N RS P SR AR A 5 CDC6 R
PEA AL EAHRIE 2. MCM4 .CDC6 HYFIBTEE
FE T S R A 5 ¥ P <0.05),
ULH MCM4 .CDC6 HY#ik 5 5 Sifia i A 2247 Je
AGPERR A OC , BV 25 0 1 R ) 4 8 35 158 T 4
151, MCM4 .CDC6 FY A6 0 45 A Bl T+ ik PR PF Ak 2 509
HIZ WA iU
S S B W RR AR PRPE s M —
ML g 4. FR1F MCMs #1 CDC6 £ H i 45 AL Al
HILAE G, 1, MCMs Fil CDC6 07 T Mok 5 #EA S
1, MCMs 3Z Clb/cdc28 B 1R 2% 1 , 25 I & il i
GRBIE A Y, Wi £ M CDC6 K I MIFE Cycli-
nA/CDKZ SR ACAVE T B IR 4 0 5, & A 4 A% 3]
WF 56 RS, i —3 2> CDC6 557 MR, 1
5 Murphy % "G BFSEAA L. MCM4 ,CDC6 £k 5
HPV o B JL 5 0F 4 OC, Jf H Bl % 9% 242 19 if e
MCM4 .CDC6 MFRIAKT-Z W N o T HPV By
E7 A5 Rb RMKRE AL G, i 5 H F E2F )
Rb/E2F & Wil 5 1ok i AU BR T Rb XF 41
FeLSE B A PRI T LY S 1Y) E2F 454 i 3+
(224~ E2F 437 55, X 0] [ MCM4 .CDC6 ik, %
MU SZ 47 HPV 5 MCM4 . CDC6 7 & 551 8 9 & 1,
rh R R AR S A0 M A UL . {2 CDC6 78 F 3
JeE RV, S50 O 28 TP 1 PR SRR R S B ik R
& F MCM4, 7] fiE 5 CDC6 Ay & B B DA K.
MCM4 % CDC6 g B 41 Hh Sz e 240 it i 38 2R A, 2
— A R A E A2 Wibr 59

[ % X k)

[1] DiMaio D, Liao JB. Human papilloma viruses and cervical cancer
[ J]. Adv Virus Res,2006,66( 1): 125-159.
[ 2] Karakaidos P, Taraviras S, Vassiliou LV, et al. Overexpression of

the replication licensing regulators hCdtl and hCdc6 characterizes a

0 0 0 0

XRPRITFHF S LB ERER

subset of non-small-cell lung carcinomas: synergistic effect with

mutant p53 on tumor growth and chromosomal instability—evidence

of E2F-1 transcriptional control over hCdtl[ J ]. Am J Pathol,
2004, 165(4 ):1351-1365.

[3] Chang CH,Chen TH,Hsu RC ,et al. The prevalence of HPV-18
and variants of E6 gene isolated from cervical cancer patients in
Taiwan[ J ]. J Clin Virol 2005, 32( 1):33-37.

[4] Drozenova J,Drazd'akova M, Povysil C,et al. Cervical cancer pre-
cursors: cytohistologic correlation with the results of HPV testing
[J]. Cesk Patol, 2006, 42( 1):20-23.

[5] Chan PG,Sung HY,Sawaya GF,et al. Changes in cervical cancer
incidence after three decades of screening US women less than 30
years old[ J ]. Obstet Gynecol ,2003, 102( 4 ):765-773.

[6] Bailis JM, Luche DD, Hunter T, et al. Minichromosome mainte-
nance proteins interact with checkpoint and recombination proteins
to promote S-phase genome stability[ J 1. Mol Cell Biol, 2008, 28
(5):1724-1738.

[7] Ishimi Y, Komamura-Kohno Y, Kwon HJ, et al. Identification of
MCM4 as a target of the DNA replication block checkpoint system
[ J]. J Biol Chem, 2003, 278 (27 ): 24644 - 24650.

[8] Guida T, Salvatore G, Faviana P, et al. Mitogenic effects of the
upregulation of minichromosome maintenance proteins in anaplastic
thyroid carcinoma J ]. J Clin Endocrinol Metab, 2005, 90 ( 8) :
4703-4709.

[9] Boronat S, Campbell JL. Linking mitosis with S-phase: Cdc6 at
play [ T1. Cell Cycle, 2008, 7 ( 5) :597-601.

[ 10 ] Lau E, Zhu C, Abraham RT, et al. The functional role of Cdc6 in
S-G,/M in mammalian cells J 1. EMBO Rep, 2006, 7(4 ). 425-
430.

[ 11 ] Ishimi Y, Okayasu I,Kato C,et al. Enhanced expression of Mcm
proteins in cancer cells derived from uterine cervix[ J ]. Eur J Bio-
chem, 2003, 270( 6 ): 1089-1101.

[ 12 ] Murphy N, Ring M, Heffron CC, et al. pl6INK4A, CDC6, and
MCMS : predictive biomarkers in cervical preinvasive neoplasia and

cervical cancer [ J ]. J Clin Pathol, 2005, 58( 5 ): 525-534.

[ FEEE] 2008 -05 -03
[Ax#HmE] &

[fEEHH# ] 2008 -07 - 10

0 0

- B - AEE - .

AT AR RESY [ AR GB 3358 — 93( GEitA Rl YA KCME . i, EIEE BE G445 5 RER LT 2R 1)k
AR AFEPHISONG o AHRE X WA Mean 50 M5 2 )FRHEZE HFESONG s A SD3(3)BRMEIRIZESUNS 5, A
FISE:(4)e KB IHE SN 6505 )F KBS SCRE F3(6) RIS IA NS ¥ (TR REUTNHRSCONE ri( 8 ) H 1B
5 SO w39 REABBESCUNG 0 (10OBERHIFESCRS PsCIDBLERFS x5, 0 F ) rovn P B RWA . IE1E# TR

HREIAT

(AT G 8 )



