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Figure 1. Boxplot graphs demonstrating cyclin Bl and D1 mRNA expression
in ovarian carcinoma tissue and control -roeoreeeeerersereeeeeen 19
Figure 2. Protein analysis of cyclin Bl and D1 in ovarian carcinoma

tissue and control by Western blot analysis «wrewreeerereeeeeees 20
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2% 2o

FAGAA cyclin Bl 2 D1 @83 A oF AAEFH #AHA

WAoo A AAZE A AHA TFEA A ¥ES (quantitative real-
time reverse transcriptase-polymerase chain reaction, quantitative real-
time RT-PCR)E ©]&3+ cyclin Bl ¥ DI ¢ mRNA &3} Western blot

analysis & ©]&3% cyclin Bl # D1 o &9 23S Agstar Egk o] A

ofe] A A% ARSI FHaA

il

oto}r w12} 3T,

AAM T MEAE Y ATl A 2002 W 3 EFEH 2005 W 2 €7HA

AAZE AR A THEA A whgel oF Gt 22 A cyelin

B1¥} D1 mRNA 27247 Zke] w4

rlo
N
N
N
N

Z}7F 5.83 + 12.03% 17.60 + 22.20 912
fzre 22 055 + 0.357 0.50 + 0.262 F £7ro] 2FolE  Holuh

EAR R FostA] EArt. (p=0.67, p=0.07) Western blot analysis®l
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gatitt. E8® 1ug® RNAE oligo dIE primer® A xS

i

XS, G A}

il

28 AW A DNA (complementary DNA, cDNA)S] A2

18

AA} &4 (reverse transcriptase, Fermentas Inc., Hanover, MD, USA)ZE

o] &3t om olwe AElE 70 ° CAlA] 5%, 37 °ColA] 60F-, 70 ° CollA

1092 AFESTh. BaE ARA DNAE -20° Col ARERZA maEsich

AAZE A A TFEah A HFEe ABI 7700 PRISM® Sequence

Detection System (Applied Biosystems, Foster City, CA, USA)S E3

TYHAJT. E=HlE A FEaAs A s ALEE primerZ cyclin Bl,

D1 1¥]3l housekeeping gene?l glyceraldehydes 3 phosphate-dehydrogenase

(GAPDH)E A}g3%tt. o] wl GAPDHE WH-t=x+ (internal control)Co =

ArLE ATt Primer® AF2¥E  cyclin Bl, DI 183 GAPDHE Applied

Biosystemsol| 4] F¢3le] ALEEP o o]59 £A]E Table 1o EA]H 0]



Table 1. The sequence of primer and probe of cyclin Bl, D1

Forvard oo 10 16 TCT GGT GGG AGG A-3'
primer
lin B1

et ﬁffigfe 5" ~CIG ATC CAG AAT AAC ACC TGA-3'
Probe 5 -FAM™-AGA GIG GAG TTG TGC TGG CT-TAMRA™-3’
Forward oo 16 Goc ATG AAC TAC CTG GA-3
primer

cyclin DL Reverse oo _pe pep CTT GAT CAC TCT GG-3'
primer

Probe 5 -FAM™-AGA AGC GTG TGA GGC GGT AGT AGG A-TAMRA™-3’

Forward oo 40 66T GAA GGT CGG AGT C-3'
primer

GAPDH Reverse oo can GAT GGT GAT GGG ATT TC-3'
primer

Probe 5 -VIC®-CAA CGT TCC CGT TCT CAG CC-TAMRA™-3’

AN AF A FFEa4L A 52> F 50 pl WelAl 1X TagMan®

Master Mix (Applied Biosystems, Foster City, CA, USA)®} primer 183l

probeS AlojA] WERITE. o] AL 96-well optical reaction plate (Applied

Biosystems, Foster City, CA, USA)e|l ¥ut}. A3+ thermal cycler

parameters= AWHA GAZE 50° ColA 28, 95° ColAd 10%, 18]ar FHA

G A E denaturations 93] 95° CollA 15%, annealing® extensione 3l

60" ColM 1%, o FAL 50 cycles WHaAAT. A4 FRas A2
Wl 208l prinerst Wade], AT Y AW FHEA Al



r]I
olo
=
rir

o] primer Afelol Fo] FZE primer7t st © ZQEkAT).
, o] 8% primerd 5'Zo|= TagMan probe®l FAN™o|Eli= &35 o)

(GAPDH A& VIC®

ot

FEA), 3'F s TARA™ Be E4E THHY. o5

ZW7ke]l QlE W= TAWRA™ZE FAN™O) FF& AHAA BALE 5 giARE

HolXA  FAN™e] FHS ©x]gd 4 du. mEkx, DNA Tga4 (DNA

polymerase)?] AR a4 A9 (nuclease activity)ol <3t Tgash

A Hb-g A F 23 (template) T3H EoJdE F3F primer7} &35 o

FAN™MO] & go] yehbal @39 Fies cycleo]l 7= AMo. webA,

AR HuetH FXHEHE S AgstA AFE vk AR A=
Fotg A~ A wreo] A= ABI PRISM®  Sequence Detection System

(Applied Biosystems, Foster City, CA, USA)S o|-&3f4 comparative Cp
(threshold cycles) Wi o2 th&y Zro] AAbslych.

ACr (sample) = C; (target gene)- C; (GADPH),

ANCr = ACp (tumor sample)- AC; (internal control)

relative expression = 272
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2) Western blot analysis & ©|-&3% cyclin Bl ¥ D1 o] ©jd dtg

—

HAAPES Fol AT FA 2A AESI Hela AlEF0 &3 A

(Cell Signaling Technology, Beverly, MA, USA)S YWar &3l =] ol A

gL 10 B mjge Fo] 4° C YAEF Al 14000rpm o= 7FEFers]
AT NS T3l cell extraction = AUt @9 =S Bio-Rad DC protein

assay (Bio-Rad, Hercules, CA, USA)E o|&3}3tt. olgA I vz

SHAA S EL3H8}= mini-SDS-PAGE gel (8-10%)°l A7|HF TS =8 g A F ).

7195 % gel = PVDF membrane (Amersham Pharmacia Biotech, Piscataway,

NJ, USA)ell =204 blotting 3+ & 5% nonfat dry milk/PBS (TPBS)= 2 A] 7t

A2 A blotting AT, 4° C oA A=} &A| =, cyclin Bl mAb, cyclin

D1 mAb (Cell Signaling Technology, Beverly, MA, USA) —1¥]3Z GADPH mAb

(Novus Biologicals, Littleton, CO, USA)E s}t X &3t ar, TBST Al

A= 10 2 3 H A, Az = oz &A anti-mouse IgG B goat-

polyclonal IgG (horseradish peroxidase conjugated antibody, CHEMICON

bl

Oft

International, Inc., Temecula, CA, USA)E AF2ox 1 AlZF Ay

12



TBST = 20 w4 3 W AAvk. dAk, o2k &A= 5% nonfat dry milk/PBS
(TPBS)ell 1:1000 o2 3|A3le] AF&3}QIth. Enhanced Chemiluminescence
(ECL) reagents (Amersham Life Science, Buckinghamshire, UK) I,0%&
1:1 & 21°] membrane ¥} 1 ¥ A% ¥HA|Z T}, Hyper X-ray film ©] 30 %,

wEAZ e Aueld wul o] A3 s dolA B

—
M
o1
i

UhAl PBS & Y1 GAEIMNAN & AE JAAES thA] PBS & A& 3 3o
774 (hemochytometer) = A|EFE A4S T, Vindelov Al9Fo = A3E
1X10* 70 /mL & G AW&}e] FACScanner (Becton Dickinson, Franklin Lakes, NJ,

USAH = FAE 245 Al DNA v 2§47 482 Python-

13



based Hierarchical. Environment for Integrated Xtallography (PHENIX)
flow system < %3] AF=3}H ). DNA histogram AolA A= thE G0/GL
peak 7} 2 7 o] YEIY™ peak & FAS= AlXES HA 10%7F aneuploid

cells ¢ w& vHleAde=z AHosglet.  WHolAl  (coefficient  of

variation)<= 5% ©]W<Ql histogram = A3t Aoz FAG3ATt. DNA index
(DI) k2 7=z DNA shakell sk A ==zo DNA =] H= 0.94-

1.04 4 wE oluj

oX,
o
fr
ol
1o
ol
ba%
H

ol ZlEelM A= A=

AR BRI

Lo
o%
>
(2
12
e
o
2
o
rot
s
ot
=
£
o
(@]

g4 CA-125 e HAMAY =AW (radioimmunoassay)< ©]-83Fe] A&
HAags e A|HA A SAHAT. JAHS = 35 U/ml o]st= SFQIT).
A CA-125 & 35 U/ml & 7|59 = 35 U/ml o<l «+3 o]stel + F

ToR el

14



3. A% &4
A5+ AMeEd FAE ARSI S T3] vl FAe =
Wilcoxon Rank Sum test, Al L& ©o]/dzte]l WA o= Kruskal-Wallis

test9} Pearson FUAGFE ol g8 Askgln, FA AL SPSS version

12.0 (SPSS Inc., Chicago, IL, USA)E& o]&3s}9dt}. p-valueZ} 0.05 o]std
) BAstH o R Fojsitta A G T

15



I11. 2 3

M), 36 o9 ofd dAY FAEY T AW 54.5 Al (18-71 A
RaL, 50 Al o]l FAE 66.7% ATE. F=F W= A7 17] 5 4
(13.9%), I 7] 4 & (11.1%), 7] 24 < (66.7%), IV7] 3 o (8.3%)% 7|7}
7HE @ttt Wy xzA et B3 = grade 1 0] 3 9 (8.3%), grade 2 7} 8 4
(22.2%), grade 3 ©] 25 | (69.5%) Avk. MEFo| we} FFstH A
(serous)o] 22 o (61.1%)= A B, FAA (mucinous) 4 o (11.1%),

FEWAEA (clear cell) 4 o (11.1%), L ¢ 7]e} AlEX&Eo] 6 o (16.7%)

Ak, "HEZAE Mol 14 o (38.9%) oA AJa &[S A= 2em E
ZEo R FEIAE W 2em Bt 2 A97E 11.1%0 sigskdch. FF W

CA-125 #tol 35 U/ml 3= =gd A9+ 29 o (80.6%), FAH™X =AHE

=
S

rot
=]
'z
=
o
ot
Y,
>
>
ox

WA S Bl A7 15 o (41.7%) o}t (Table 2).
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Table 2. Clinico-pathological characteristics

No.of %
patients
Age (years)
median 54.5
range 18-71
Stage
I 5 13.9
il 4 11.1
il 24 66.7
v 3 8.3
Grade
1 3 8.3
2 3 22.2
3 25 69.5
Histopathology
serous 22 61.1
muc inous 4 11.1
clear cell 4 11.1
others 6 16.7
Lymph node metastasis
positive 14 38.9
negative 22 61.1
Residium (cm)
<2 32 88.9
> 2 4 11.1
CA 125 (U/mL)
< 35 7 19.4
> 35 29 80.6
DNA flow cytometry
diploidy 15 41.7
aneuploidy 21 58.3

17



2. dag A% RPN A 3F QA FFEL A Wgol g

cyclin Bl 3} D1 ¢] mRNA 2@ &4

AAXE 27y dAaer ZZ A cyclin B1¥ D19] mRNA 2HE S SA 3]
84 TagMan® R Eoll AT AAY AF JAA FFasL A S
ol gttt AAZF A IHAL TEEA A wESo 93k cyclin Bl13}

iy

o]

rt
b
w2

D12 mRNA A& GAPDHSFSl Aoz 27229 o] Ar=z 3819

M
rlo

AN Ht2 Z+7F 5.83 £ 12.03¥ 17.60 + 22.20 a1, "lx

Zb7k 0.55 + 0.35% 0.50 + 0.262 F gkl zpolg RHoly FAH o=

F2]5FA] ¢kttt (Table 3) (Fig.1). (p=0.67, p=0.07)

Table 3. mRNA expression of cyclin Bl and D1 in ovarian tissue

by quantitative real-time RT-PCR

n cyclin Bl ° cyclin D1 °
control 5 0.55 + 0.35 0.50 = 0.26
ovarian carcinoma 36 5.83 = 12.03 17.60 + 22.20

. 2—A ACT

’

* value (mean * SD)

18



cyclin Bl

2-AAC1‘

value
".I
p—
d
.
.
o= n
o
-
T T
wrcat -
group
epe
cyclin D1
27227 value b
- ML
T ouD

Fig. 1 Boxplot graphs demonstrating cyclin Bl and D1 mRNA expression

in ovarian carcinoma tissue and control

The lines across the boxes represent the medians and the whiskers extend to the
highest and lowest values, excluding outliers. The small circles and asterisks
identify outliers and extreme values.

a) mRNA expression of cyclin Bl in ovarian carcinoma tissue and control

b) mRNA expression of cyclin D1 in ovarian carcinoma tissue and control

19



3. ¥A& &7 g ZT A Western blot analysisoll €3 cyclin B13}

D1¢] @A TH £

G densitometer S 1 = B W, WAt EHAM H2> 47

1.30 £ 0.73 ¥ 1.81 + 1.28 & HxaHT} o1} EAFHoE F9351%

okt (p=0.76, p=0.06)

N O 02 03 Or O3 O Oss O17 O1g O19 Oz Ooy
GAPDH 140 KD

il ST S ——

cyclin Bl 60 KD

i — — D IR W — - —

cyclin D1 T ——— - -———— 36 KD

Fig. 2 Protein analysis of cyclin Bl and D1 in ovarian carcinoma

tissue and normal by Western blot analysis

N ; control/ O ; ovarian carcinoma tissue

20



4. FAag ZHNA cyclin Bl € D1 & g4 H 3 oF AxEH9)

!
= AR 3649 Hask Akl A cyelin Bl¥} D19] mRNA B e
I o HETH dF AxEHY] AHdAE Bt dAad 24
tol] 504 mRky o)Al T owro® UFSle ul AAZF A gHA}
a4 A4 kgl 93 cyclin B19 mRNA 2797 gk HES 747 6.02 +
0.163% 5.73 + 0.45 9911, Western blot analysis©l] densitometer #t <
27y 1.46 £ 1.239 1.23 £ 1.108 F 3ol SAHCRE F23 Hol=

E—O]X] %’9}]\']‘4’ (Table 4). (p=0‘71’ D=l.00) Cyclin Dlg] mRNA Z—AACT %)\_
P& Zhzb 22.67 + 18.38% 14.99 + 5.28 9L, Western blot analysis©ll

densitometer 3 HHS zZHzF 1.76 £ 1.79% 1.84 + 1.672 YEh} F

okokt} (Table 4,5).
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Table 4. Correlation between expression of cyclin Bl and clinico-

pathological factors

No.of pts. (%) - cyclin Bl T
RT-PCR D Western blot D
Age (years)
< 50 12 (33.3) 6.02 £ 0.16 \S 1.46 £ 1.23 \S
> 50 24 (66.7) 5.73 £ 0.45 1.23 £ 1.10
Stage
I 5 (13.9) 7.91 £ 10.81 1.15 £ 0.41
11 4 (11.1) 5.31 £ 6.09 \S 1.21 £ 1.08 NS
I11 24 (66.7) 2.99 £ 9.08 1.17 £ 0.41
IV 3 (8.3) 13.76 £ 21.03 2.94 = 1.72
Grade
1 3 (8.3) 5.82 + 10.02 0.94 + 0.18
2 8 (22.2) 2.44 £ 4.68 NS 1.24 £ 0.75 NS
3 25 (69.5) 6.79 £ 14.61 1.43 £ 0.80
Histopathology
serous 22 (61.1) 4.63 £ 11.51 1.44 £ 0.85
mucinous 4 (11.1) 6.49 + 8.28 \S 0.90 = 0.12 \S
clear cell 4 (11.1) 5.79 £ 10.72 0.85 + 0.41
others 6 (16.7) 0.17 £ 0.09 1.28 £ 0.33
LN metastasis
negative 14 (38.9) 0.55 + 1.02 NS 1.23 + 0.41 NS
positive 22 (61.1) 8.15 + 13.86 1.34 £ 0.85
Residium (cm)
<2 32 (88.9) 4.41 £ 9.71 \S 1.16 £ 0.51 \S
> 2 4 (11.1) 10.79 £ 17.98 1.73 £ 1.12
CA 125 (U/mL)
< 35 7 (19.4) 10.97 £ 16.53 \S 1.26 £ 0.67 \S
> 35 29 (80.6) 4.59 + 10.68 1.31 £ 0.76
DNA flow cytometry
aneuploidy 15 (41.7) 8.35 + 14.26 \S 1.46 £ 0.89 \S
diploidy 21 (58.3) 1.87 £ 5.78 1.09 £ 0.40

x5 27T yalue (mean £ SD)
T DV - densitometer value (mean * SD)

NS ; not-significant

22



Table 5. Correlation between expression of cyclin D1 and clinico-

pathological factors

No.of pts. (%) - cyclin D1 T
RT-PCR D Western blot D
Age (years)
< 50 12 (33.3) 22.67 + 18.38 \S 1.76 £ 1.79 \S
> 50 24 (66.7) 14.99 £ 5.28 1.84 £ 1.67
Stage
I 5 (13.9) 53.10 £ 25.19 1.36 £ 0.99
11 4 (11.1) 11.12 + 13.94 NS 1.26 £ 0.73 \S
I11 24 (66.7) 11.59 £ 16.04 1.92 £ 1.38
IV 3 (8.3) 28.68 + 24.29 3.01 = 1.72
Grade
1 3 (8.3) 17.22 £ 29.17 1.15 £ 0.87
2 8 (22.2) 9.10 £ 13.95 NS 2.18 + 1.87 NS
3 25 (69.5) 18.86 + 24.24 1.74 £ 1.13
Histopathology
serous 22 (61.1) 17.66 £ 21.91 2.23 + 1.45
mucinous 4 (11.1) 23.62 + 26.16 \S 1.01 £ 0.54 \S
clear cell 4 (11.1) 28.76 = 0.41 1.43 £ 0.80
others 6 (16.7) 0.04 £ 0.02 0.49 + 0.07
LN metastasis
negative 14 (38.9) 17.08 + 20.10 NS 2.04 + 1.65 NS
positive 22 (61.1) 17.87 £ 23.56 1.71 £ 1.11
Residium (cm)
<2 32 (88.9) 14.22 £ 22.43 \S 1.73 £ 1.24 \S
> 2 4 (11.1) 29.78 £ 17.76 2.09 + 1.47
CA 125 (U/mL)
< 35 7 (19.4) 10.86 £ 19.21 NS 1.77 £ 0.56 \S
> 35 29 (80.6) 19.52 £ 22.98 1.83 £ 1.43
DNA flow cytometry
aneuploidy 15 (41.7) 17.58 £ 21.83 \S 1.87 £ 1.06 \S
diploidy 21 (58.3) 17.71 £ 24.01 1.74 £ 1.58

x5 27T yalue (mean £ SD)
T DV - densitometer value (mean * SD)

NS ; not-significant

23



0

r

IV.

2
IS5

3
hvA
-

%1—

47
==
o

Pa)
Fel Al

T

I<]

=%
°©

U] CA-125 67,

o]

iR

21

3

8

1o

44}
37

wl
7]

kv

=3=, 4
I

9lt}k. Welsh *
Al

1

dE g7l LA, 23

LU7h

©

]

A
AN

=

al
o FAge

Aol glo]
BERE
HE4

1

s

[e)
o
to] oligonucleotide microarray

°©

ste] (D24,

%
2=
9]
<]

|

o
1l

el ol
1—7]
o]-&

£

o] 2 sjo] t}
.

o) = o
STHEAS

2]

F5-742  (oncogene)2} Al

o
[e]

=
o

wehe

24



A= FYIAFHA (tumor suppressor gene) L@]al A E LA}

(apoptosis)E £4dsdh= A o] doltta Brasiv. A2t T4 1

FAE0Ae FAIEEEZA (mitogen)E9Y HE EX £ shv7b cycelin

oty AEF7] FH] o] cyclin @A) Ay} Aol Fa37 JTS
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Abstract

Relationship between the expression of cyclin Bl, D1 and

the various prognostic factors in ovarian carcinoma

Hee Yeon Kim

Department of Medicine

The Graduate School, Yonsei University

( Directed by Professor Jae Wook Kim )

Objective: The objective of this study was to evaluate the relationship

between the expression of cyclin Bl, D1 and the various prognostic

factors in ovarian carcinoma.

Material and Methods: In this study, fresh ovarian tissue samples were

obtained from 41 patients treated surgically at Yonsei University

College of Medicine from May of 2002 to February of 2005. These included
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36 ovarian carcinoma and 5 normal ovarian tissues that served as the

control. Quantitative real-time RT-PCR and Western blot analysis were

used in detecting the expression of mRNA and protein of cyclin B1l, DI,

respectively.

Results: The mean 2°°Y" value of cyclin Bl and DI mRNA in ovarian

carcinoma tissue obtained through quantitative real-time RT-PCR was 5.83

+ 12.03, 17.60 £ 22.20, respectively, and the mean value in the

control was 0.55 * 0.35, 0.50 * 0.26, respectively. The results showed

difference in the expression, but were not statistically significant.

(p=0.67, 0.07) If the mean densitometer value of cyclin Bl and D1

protein in the control obtained by Western blot analysis was 1, the mean

value in ovarian carcinoma tissue was higher (1.30 £ 0.73, 1.81 £ 1.28,

respectively). (p=0.76, 0.06) The expression of cyclin Bl, D1 and

various prognostic factors was not statistically related.

Conclusion: Our results showed that the expression of cyclin Bl and D1 in
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ovarian carcinoma tissue was higher than in the normal control. This

suggested that cyclin Bl, D1 and the tumorigenesis and the degree of

malignancy was closely related. But the expression of cyclin Bl, D1 and

various prognostic factors was not statistically related. Further

studies based on the correlation between cyclin and response to

treatment or survival rate are needed to support cyclin as a prognostic

factor of ovarian carcinoma.

Key words : ovarian carcinoma, cyclin Bl, cyclin D1, prognostic factors

44



	차 례
	국문 요약
	Ⅰ. 서론
	Ⅱ. 연구 방법
	1. 환자군 선정
	2. 실험 방법
	1) 실시간 정량 역전사 중합효소 연쇄 반응을 이용한 cyclin B1과 D1의 mRNA 발현
	2) Western blot analysis를 이용한 cyclin B1과 D1의 단백질 발현
	3) 유세포 분석법을 통한 DNA 정량검사
	4) 방사면역측정법을 통한 혈청 내 CA-125

	3. 자료 분석

	Ⅲ. 결과
	Ⅳ. 고찰
	Ⅴ. 결론
	참고 문헌
	영문 요약

