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2t A2 Ang-1, Ang-2, Tie-22t VEGF mRNA &l

Table 1. Patient’s characteristics

Disease Number
Normal ovary 18
Benign ovarian cyst 16

Pathology Serous cystadenoma 8

Mucinous cystadenoma 3
Benign cystic teratoma 3
Hermorrhagic corpus luteal cyst 2
Ovarian cancer 29
Stage | 6
Il 4
1l 10
v 9
Pathology Serous cystadenocarcinoma 21
Mucinous cystadenocarcinoma 1
Endometricid adenocarcinoma 1
Clear cell carcinoma 2
Undifferentiated 4
Differentiation Well differentiated 5
Moderate differentiated 2
Poorly differentiated 22

o] phosphate buffered saline (PBS)S.Z A| &3t & %3]
100 mg'd 1 ml RNA-STAT-60 (Tel-Test “B” Inc., Frends-
wood, TX, USA)E Y& & #2335}tk RNA-STAT-

600 ml% 5002 chloroform— Hi dAEY & A4S
-8 isopropanol 500plc] ¥ol HHAZl & HAES
75% ethanol 2 3H A& & F7] FoA 2 die-

thylpycocarbonate (DEPC)Z A2|gt &2 =t} Total
RNAS &= B ke B335 24 7]4(Beckman coul-
ter Inc., Fullerton, CA, USA)Z 33 260 nmol|A] =738}
Ak

(2) GAAL TFEA A2 vhS(reverse transcription-
PCR)S 913t &2|1 FrEe SEfo]= Al (oligo-
nucleotide primer)] A7

Ang-13}:-2, Tie-23} VEGF-19] 97144%

Institute of Health 4+3}9] National Cancer for Bio-
technology Information®] Gene Bank Databaseo| A H-2

National

% QLIGO 5.0 primer analysis software (National Bio-
science, Plymouth, MN, USA)< ©]-&-3te] &1l 7w
QElolE AAIE qgkste] FE A2 5% THAtman
Bioscience, Korea). 2|3 72 LElo|= Al o] ¢
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Table 2. The sequences of Ang-1, Ang-2, Tie-2, and VEGF oligonucleotide primer

mRNA Primer 5-3' Size (bp) Position

Ang-1 Upstream 5'-GCT-TAC-CAG-ATT-CAC-ACT-GTT-CC-3 612 1771-1793
Downstream 5'-TTG-CTA-CCT-TGC-CAA-CAA-CAA-CTG-3 2382-2362

Competitor 5'-TTG-CTA-CCT-TGC-CAA-CAA-CAA-CTG- 276 2025-2005
ATT-GCC-TAA-GGG-AAT-GGA-CTG-3' 2382-2362

Ang-2 Upstream 5-TGG-ACA-ATT-ATT-CAG-CGA-CGT-G-3 518 1313-1334
Downstream 5'-GCT-GGT-CGG-ATC-ATC-ATG-GTT-G-3 1830-1809

Competitor 5'-GCT-GGT-CGG-ATC-ATC-ATG-GTT- 284 1575-1553
GGT-CCC-TGT-AAG-TCC-TTT-AAG-GTG-3 1830-1809

Tie2 Upstream 5-TGG-AAT-GAC-CTG-CCT-GAC-TG-3 395 2413-2432
Downstream 5-GAT-GAT-GTT-TGG-ATG-GTG-TCC-3' 2786-2806

Competitor 5-TGG-AAT-GAC-CTG-CCT-GAC-TGA- 320 2413-2432
ACG-TGA-GGG-AAG-AAC-CAG-C-3 2507-2526
VEGF Upstream 5'-CCG-AAA-CCA-TGA-ACT-TTC-TGC-3 350 149-169
Downstream 5-GCC-TTG-GTG-AGG-TTT-GAT-CC-3' 498-517
Competitor 5-GCC-TTG-GTG-AGG-TTT-GAT-CCA-CCA 204 498-517
GGG-TCT-CGA-TTG-GAT-G- 3 332-348

719 2 mRNASIAS] 92 Table 29} 2tk 9] Aol @7] ME Foll A 3°-floating primerS 11QHEH

(3) 9AA}

A TF8 A AsHEol= Gen Amp RNA PCR
kitS ©]-&3t91.2™ 5 mmol/L MgCI2, 1XPCR buffer II,
1 mmol/L deoxy-NTP, 2.5 ml/L oligodeoxy-thimidine, 20
IU ribonuclease inhibitor, 100 [U Moloney murine leukemia
virus reverse transcriptase (Perkin-Elmer, Foster City, CA,
USA)E Eo AR &gt 19uell 1S Tpge]
=7 3A% RNA 1S ¥ § JAletAnh GAAL
+ DNA thermal cycler 9,600 (Perkin-Elmer Foster City,
CA, USA)S o]-8-3}o 42°CollA] 154, 99°CollA] 58 wF
SAAN 4CE BTN F AR A7HA] -20°Cell B
399t} 24 2= RNA 1il ti4l DEPCE A3 &
WE W3 GHASE,

[

(4) CompetitiveS} Target cDNAS] A
B dAE EFsl dA T dAY A F
S RNAZFH FZAF $ 89| 30, 57-APEHA
FaiAdurs-S 53 612 bp<] Ang-1, 518 bp
ng-2, 395 bp<] Tie-2, 350 bp&] VEGFY] target DNA
AL % agarose geloll A7]95 41713l Promegarte]
DNA purification kit Z ¢cDNAE FZ=3} T} Competi-
tive DNAE THE7] fsto] A4 3%, 5-APEA| A3

M Ao k1 e
2 = ofN
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24 57-AlabA| o $HA) WES-A| A A target cDNAS A
WP} ke Wb o 2 (DNAS FE315ith o2
E0]7 competitive cDNATE Ang-1 276 bp, Ang-2 284
bp, Tie-2 320 bp, VEGF 204 bp¢] =717} HUch

rLrr ol

(5) Standard curve 23} competitive PCR

Ang-1, Ang-2, Tie-2, VEGF 2] 35=4(standard curve)
2 AA3E k9 competitive cDNASF AR} ZAA17] G2l
target cONAS FAlo SZ35l] vhet) TF4L 19
mmol/L MgCI2, 10x PCR buffer II, 0.2 mmol/L deo-
xy-NT, 2.5 Utag-polymerase-s E3+sH 1000l PCR &%+
EHof 0.2 umol/L9] AEAE P31 WHAIA Perkin
elmerA}2] DNA thermal cycler 9,600 -2 95°C 5%7F &
£ @S WA (denaturation) A AA VEGFS}F Ang-12]
Al 94°C 138, 62°C 45%, 72°C 18, Ang-29] 3¢
94°C 13, 58°C 45%, 72°C 142, Tie-29] 75 94°C 45%,
64°C 45%, 72°C 1827 3557 WFg-A|7]1aL 72°C 7%
A% (elongation) X171 F- 4°CE B2t AT}, Ethidium Bro-
mide (ETB)Z G438k 1%

PCR AHE 25048 1,000 system®] #}2]A(UV) F=A
2 gel blots B4 TEF AMES 242
target cDNAS] &7} target cDNA/competitive cDNA ] gel
blot FE°] HIE logZ H3kste] FFF4S AU o

agarose gelol] TFA 2 B
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Fig. 1. QC PCR of Ang-1
in normal ovary, ovarian
cyst and ovarian cancer.
It shows agarose gel
stained with ethidium
bromide. Declining amo-
unts of target cDNA in
standard curve were co-
amplified with 100 fmol
of competitive cDNA.

[J Normal ovary
3 Ovarian cyst
Il Ovarian cancer

0 = I

Ang—1/Tie—2 Ang—2/Tie—2

Fig. 2. (A) The expression of Ang-1 mRNA, Ang-2 mRNA, Tie-2 mRNA, and VEGF mRNA in normal ovary, ovarian
cyst and ovarian cancer. (B) The expression of Ang-1 mRNA/Tie-2, and Ang-2 mRNAlTle 2 mRNA in normal ovary,

ovarian cyst and ovarian cancer. *p <0.05 between normal ovary and ovarian cyst,
p<0.05 between normal ovary and ovarian cancer.

and ovarian cancer,

p<0 05 between ovarian cyst
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The expression of angiopoietin-1, angiopoietin-2, Tie-2 and vascular
endothelial growth factor mRNA in normal ovary, benign
ovarian cyst, and epithelial ovarian cancer

Yoon Sook Jo, Hye-Sung Moon, Hye Won Chung, Seoung Cheol Kim, Sun Hee Chun
Department of Obstetrics and Gynecology, College of Medicine, Ewha Womans University, Seoul, Korea

Objective : Vascular endothelial growth factor (VEGF) increases angiogenesis. It is known that one of angiogenetic factors,
angiopoietin—1 (Ang-1) stabilizes maturity of normal vessels and angiopoietin—2 (Ang—-2) antagonizes the action of angiopoietin-1
by binding Tie-2 that is their receptor. Recently those factors are known to be involved in carcinogenesis. The aim was to investigate
the mRNA expression of those factors in epithelial ovarian cancer including normal ovary and ovarian cyst and to evaluate their
role in ovarian carcinogenesis.

Methods : The tissue samples of 16 ovarian cyst, and 29 epithelial ovarian cancer patients who were diagnosed at Ewha
Woman's University MokDong Hospital from 1997 to 2003, and 18 normal ovary subjects who had hysterectomy and
salpingoophorectomy due to uterine myoma and confirmed as normal controls, were obtained. The mRNA expressions of
Angiopoietin—1, Angiopoietin—2, Tie—2 and Vascular endothelial growth factor were measured by Quantitative Competitive polymerase
chain reaction (PCR). Their expressions were analyzed with ANOVA test and Spearman correlation test.

Results : The expressions of Ang—-1 mRNA were higher in normal ovary than those of ovarian cyst and ovarian cancer (p<0.05).
The expressions of Tie-2 mRNA were higher in ovarian cyst than those of normal ovary and ovarian cancer (p<0.05). The
expressions of VEGF mRNA were higher in ovarian cancer than those of normal ovary and ovarian cyst (p<<0.05). The expression
of Ang—2 mRNA in ovarian cancer was related with the expression of VEGF and Tie-2 mRNA.

Conclusion : The lower expression of Ang-1 mRNA and higher expression of VEGF mRNA might be a role in ovarian
carcinogenesis. The expression of Ang-1, Tie-2 and VEGF might be related to ovarian carcinogenesis, together. However, this
study is based on limited number of cases and short-term period of follow up, further prospective studies on a larger population
should be done.
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141



