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~ﬁ,W%F%@@%LmUﬁyﬁvéaPmF%m%@@%bw%§%f@éKmvw4%
Mmmmmm%ﬁTu&khtﬁ&éh?,Mﬂﬁﬁkﬁwfﬁ& MEEENIz, IS ORI
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Synopsis Angiogenesis is very important not only for embryogenesis and wound healing but also
for tumor growth in vivo because vessels supply oxygen and nutrition to the tumor mass. In this
study, we focused on Vascular Endothelial Growth Factor (VEGF), a newly characterized endothel-
specific growth factor and investigated the expression of VEGF in 13 ovarian tumors and 3 normal
ovaries by using polymerase chain reaction (PCR) analysis and Northern blot analysis. Further, we
examined the expression pattern of 4 alternatively spliced forms of VEGF in these tissues. The level
of VEGF mRNA was higher in 779 of ovarian tumors when compared with that in normal ovaries.
Among subtypes of VEGF, 121-, 165- and 189-amino acid types were detected but 206-amino acid
type was not observed in ovarian tumors. The most abundant form of VEGF was 121-amino acid
type and the relative amounts of the various forms of VEGF were 121-amino acid type>165-amino
acid type>>189-amino acid type. Experession of flt-1, a receptor for VEGF was detectable by PCR
but not by Northern blot analysis. These results suggest that like other epithelial cell-derived
carcinomas, ovarian tumors use the VEGF/flt-1 system for tumor angiogenesis.
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By 72 A OB A BEME, RREECHEROFE
WS MEREOFER Y, FHENEBERIBNLT
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1971421 Folkman 2% “BEEHMBS—E DK & X
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B SR D AR E S EE R R L
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12, 19724FC & b B ERIRE SR O N IR D R
DR ENTHr 51, NEMEOEEE % in vitro
THIZEd 2 & L ASEIRE & 72 0 IMEHT £ w5 25
TR 2 ESE2ZRTCETEBY, HAELZ TR
Bz OEHERTBHONY, LI NTET
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JERF (VEGF) TH 2971, Zhid v ¥ FTEED
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No. Pathological Diagnosis Stage
1 Fibroma
2 Clear cell adenocarcinoma Ic
3 Clear cell adenocarcinoma la
4  Mucinous cystic tumor, LPM Ia
5 Endometrioid adenocarcinoma Ib
6 Malignant mixed epithelial tumor Tlc
7 Serous papillary cystic tumor, LPM la
8 Carcinoid, with cystic teratoma Ia
9 Clear cell adenocarcinoma Ic
10 Endometrial cyst

11 Serous papillary cystic tumour (LPM) Ic

12 Serous cystadenocarcinoma Ib

13 Serous papillary cystadenocarcinoma %
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III. Northern blot f#ff7

Total RNA 3RS L b20ug ZH, 1%7
Ha—R « KVATNTE RV TERKE L
THSEELT-DB, F4aryy—MNZEEL UV
AWE 32 —F— (302nm) TZ R 7 &%/,
NA TV (3XSSC, 0.05M Tris-HCIpH 7.5,
1XDenhardt, 20ug ¥ v+ Y 7 —DNA, 20ug ¥+
) 7 —tRNA, 1mM EDTA, 50%7 # VA7 3
R) TIHRA LV enNAg TYIT A X =Y a T,
FO®TO—TEMATNA TVIRT 2 BERANA
TNFAX—=varliz, NMTVIFA ¥~V =
D, 2XSSC/1XDenhardt/1%SDS #& T37°C
1 BFRE, Kz, 0.1X SSC/1%SDS # T50°C 1 K
s — P 2¥S., X5120.1XSSC TEEL Yo7z
BT AN —REBRIE, ERKELEHIZT 4L
LEXy PLT—70°CT1~7 HERE LW,
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VEGFORY T4 7arrua—nek LU TIEFM
CkBEER, oMBERkTIdE b BIMEHTIE AR
HL-60 COFEBRPHMEINTBY, ZhozHnv
oo AT 4 7ariu—nELTE dEIMFH
Ktk K562 % vz, VEGF @ 7o — 7% VEGF
cDNA @ _L3ifl#70.56kbp Z Hv>7z,

IV. Reverse transcriptase-polymerase chain
reaction (RT-PCR) f&#T

1ug @ Total RNA 2 PCR buffer 10X (100
mM Tris-HCI pH 8.3, 500mM KCl, 15mM
MgCl,), 100ng random hexmer (Boehringer
Mannheim Yamanouchi, Tokyo), 80U RNase
inhibitor (Promega, Medison, WI), 200U
Moloney murine leukemia virus reverse tran-
scriptase (B, R, L), 40ng dNTPs Mixture %*
Mz T42ClIMREEE 5, E51% I~100
ng O 7% 4 <—, Taq polymerase % il 2.30% A
7 v (94°C 90sec, 55°C 90sec, 72°C 90sec) Kt
2R3, KICWEDI/108% 3% 7 e —A7 )V
TERKEKEL, =FYvA7u~vq RIZTHRET
%,

VEGF 7 5 4 v— . 5-CCTCCGAAACCA-
TGAACTTT-3", 5"-TTCCTGGTGAGA-
GATCTGG-¥

PIGF 7 7 4 =— ! 5-GTGGTACCCTT-
CCAGGAA-3", 5"-CTGCATGGTGACA-
TTGGC-3

flt-17 7 4 =— :5-ACTGGCTTCTACA-
GCTGCAA-3", 5"-AGAGTATGGCCTC-
TAAGTAA-3

KDR 7 7 4 =— . 5-GAAGAGGATTC-
TGGACTCTCTCT-3, 5-AACAGGAGGAGA-
GCTCAGTGTGG-¥

V. ZVIXIVAFENATYVIAL X - 3
b

RT-PCR @i O RIGYVE = BXKE L1274
O—AFX Vb FrA4aryy—1 ZDNA %S D
L, UV A3 x—%— (302nm) iZHE L DNA
BEI7ORAN I ERE NATIVETIB TV -
NATNVFALE—varl, N4 TR
Ta—7%Mi 1nNAg 7V 54 €— arzfT
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5. 70—73F%F 3T VEGF Oy —7x A% b k
L TR 7Y YWTHEENDOA ) T X7 v
F F 2 &K L, % O50ng & polynucleotide
kinase s % BT 2P CYKIFICEZ T 5.
ATVIAE=aryDEDT 4 VY —DEFES
L U7 4 W A DESEE Northern blot f#frd %
WZHRED. -
w R

[. VEGF OF3IRO AT

VEGF @ %33 % 4~ 7z Northern blot f##f @
REP RS, K1IIEFHEMRS F, X2 300EE
BIPIORETHD, £ 54 Ess VEGF &Rl
Twb, Eb60y—rbmbAHIOLV— IR

12345617

VEGF

Actin

M1 IEREMAZCE T3 VEGF @ Northern blot f##
. V—=>1~2 1 MOEHEMK, v—>3~5:
t NOEEII#E, v —26 b bOIEEKRE, v —
¥ 7k EAMBEELE HL-60. BE 5 VEGF
%, BETH B-actin EBRL T3,
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N (1)
OV12 3 4567891011213 yP
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(2)

B4 AVIXIVEF RN TV S ¥ =y 2 VR
. 27V 6~9DEL IV B Tu—7ELT
NATNVFA ¥ -y a v ilTolBRERT.
1D =z27v>y9, @ =z7Vv8, 3) =7V 7,

2 INEIEE A B % VEGF @ Northern 4) T2V 6RRLTVE,
blot 47, L'—> 1~13ixt + OSRER %R §

(FHRRENIZ 1), EEEN VEGF OB E2EDb L,
BEETIZ RNA 27 VI CEBSBELT-18, =5 oo NN .
’ VI 472y ra—) , HL-60%
yLATavA FRTHRELZLDERT. ! b oD, HL-G0MIE b i
tH U7z Total RNA %20ug iV a7z, 2h D

RNA Z1lug AW T1T->7- RT-PCR &t 2 X 3

WZRY., BU—Y EL=D0F D757 20 N

HTEDH, mdbEMOLY—13123bp ® DNA <5

F—TEDYARXED, ZDODT7F AV MN#

NENLE X D #I738, 615, 492bp RO EX D 7
TITAYNTHDBZ DRSNS, Rz, FREHELT

WERYT YA LRSI T BT DTS4 Y
TRXIVAEFRNATVTA X - g VEBFTOWE

BEH 4T, DX VEGFOYy—27 x> 2%
LWLV Y INTEENOLY T X 7L

FREERLZNEZERL Fo—7L LT 7
VA= arE2fTob0, 23y 8

Actin 2, QB2 vr1%, DIz rVvrerzh
. ZPREIREC T o= LzbDTNA, 7Y 54
B3 PREESIIHIC B 35 VEGF ® RT-PCR fi# Y—yarLlizbDThs,
i, L#S VEGF %, T2 g-actin 77, 794 v — NI
i¥, VEGF 055 X U3 Hl% A, v—riil L. VEGI? PIEIE{R T PIGR ?ﬁiﬁ@%ﬁ
DNA ¥ 5 —C% X D SUELIEH O No. 1~110# VEGF BIEOHT L1 ) 77~ F & U TRl
ERT. 37z PIGF i DWW THfr- 7z Northern blot &7
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OVi2 34567 89101 Fv®
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Northern

RT-PCR

M5 SUEEEEZICBT S PIGF OF3HE, EELER
Northern blot f8#7 ¢, EE T2 RT-PCR ##H D%
BeRd, V—y 1 ~11008EEE T (ESEIER
1),avro—nreLTK562, HL-60Z LTkt b D
s & R e,

DIERZX S5 0 FEwRd, 7u—71 PIGF O
£EH0.6kb 2 VRO AEANCERY T 4 7 a >
fo—n kLTt bDOEED Total RNA %20
ug WL TH %, Northern blot fi## & [k D
RNA %1ug i \» T 4T 7 RT-PCR f##7 O i &
2 TFERCRT. #0.2kb @ PIGF @ N> R % 24
WBWTHEOLBLIEWTE S,

M, VEGF Z & & flt-18 X O KDR O FIH D
B

Kz VEGF O2ABHETH % flt-18 & U f1t-1B8
EHOHF L WZERE L U TRAHRE S 17z KDR/
flk-11Z DWW TFRz, B L 7z Northern blot
fEtr D > — b 245 flt-13 X U KDR Ofifast
P 7O —T L LT/ =N, TV ¥~
vavRFoleh, Ny PFELAYRTbBRE
Enhhrol, ZZTIZIDRNAZIug HWT
RT-PCR ¥t 2T o 1R 2B 6 1R 7, LD
flt-1ic DWW TfTo 72 b DT, TEMWKDRIZDW
T{To7bDTHS, £EH61IFIF2HIcBHLT

137

fit-1

Actin

KDR

X6 SREERL > CICHEERRELGIC BT 3 It
18 X ' KDR @ RT-PCR ##7, EE L4 flt-1%, &5
HTHWKDR 2R3, BEEHIL, B-actin /R L T\
%3, V—>7i3123bp O DNA 5 % —TE X b Ji#
BB O No. I~11OBEREZRT, ddkki/F2Vv—V
1% clear cell adenocarcinoma 2 Hl% iz TR L
7z,

Z DR MR I NIz,
x =

Northern blot fEfFDFER L D, EFEIIES X
UURHEIER & 1 VEGF 8L Twab 2 e
B, arirua—ELTBWEZ HL-60 & I
M5 ERXEoTHS D ICEEMEMBRTO
VEGF ORBEBEFEINE LD b FW I &89 0
%, ZHEEEFCH L TTR R o 7205, 13641
1061 (#I77%) L mWEIS THRIAEVSEE L 2o
TwbZk, ¥/, 2O THHEEERETDH
% endometrial cyst (Case No. 10) ®°BMHEE
T» % Fibroma (Case No. 1) TOFHEIEW I
&5 in vivo BT BIFR O EEAL, i B
{ftic VEGF 3EHE L TWw 3 Z LR & h
3, LaL, MBI RREORFRIZH> LD
DIFFEH ST, BEHEME 3 HiIF 341 (Case No.
4, T, 1D TEHEF LD DD LE2EWRIELZFED S
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#2 VEGFOWMODY 754 7R nLz, EBED, 12173 /BY A7,
1657 S /&I AT, 1897 S /BRI A7, 2067 S VEZ A T 2EKDLLTWS,

VEGF Subtype

121
tyPeI

B, 1 [ Ex,2 Ex,3 | Ex,4 [Ex 5fExg|

165 I

Ex,1 | Ex2 | Ex,3
type

| Ex,4 [Exg] Ex,8  [ExJ|

189
type

|

206 I
type

1 | Ex,2 | Ex,3 [ Ex,4 [Ex5 Ex,6 | Ex, B x|

[52]

[52]

x,1 | Ex,2 | Ex, 3 | Ex.4 [Ex3 E6 [ Ex,T|  Ex.B  [Ex)

Probe —_—3 —_> —> —_—

Zem»s, VEGF ORI —RcELE DS
BzikozwbotEBbhs,

VEGF i alternative splicing 2 & D %7 % A
TEFoOTWwWALLDLNTED, HEE K™D
DA THRESNT WY, FIEEE O RNA
%7z RT-PCR A7 Tl EDERFIH /N> N i
3ARBLE S NG, ZZTHWRYHEB X U E7
74— VEGF 0% 7% 4 2 ZhZh, 206
78S A 7ix768bp, 1897 X VY 4 ik
717bp, 1657 3 /FEHY 4 713645bp, 1217 2 /&
& A4 FE513bp DY A XD 7 Z 7 A LT
HITBIENTESL, ZOZELVBELIHET
BREXV1217 S /By A7, 1657 2 /BS54 7,
1897 S VBRI A 7 EFHEZ6NBD, TNIZTTIX
WiETcEiwn, 203X VEGEF O¥ 7% 4 7T
HDHIERTERTDDTo0BF Y TXY
VAFRNATVIA X —varThb, 21
VEGF o> D4 7% 4 FxEXicERb Lz,
INnNBEATH?»E L5, VEGFOxz 7YV 9k
WODY 7 ¥4 FERCCHBLTEY, ZOT
IV YINTER L0 —7 L =20 R
RTEONA TV AL X —varyLTnwbdI iy
5, INS5=ZD20D/N P VEGF icfEli#E 0w
L5y 5, @RI VEGF o7y > 81, IO
DHTIALTDDBIANT I BY A 71T
FoTBo6d, 207V Y 8HTIERLES
O—7E DO ODNY RIZFHNA T ¥4
X—yaryL TwadIELVRTFED/ NV R

17 VBIA T THLI DI hE, 7Y
TRMNDDY 754 7D bRED67 2 /B
A TRTIBRINERF>TBYZDOZ Y TH
TER LI Ta—T N TV 54 ¥ —varl
TWB NN FEFEEINRWZ ED, ZD0DN
Y NWIR2067 2 VY A TRELEL TRV T
EWDIB, L7V V6RO Y T AT,
DED267 I YA T L1897 S VEEY A N
FoTBh, ZOTI7YY6NTHER Lo —
TENATVIA XL -3 a3 L T0EDIE=EDD
NWNYRDSI bR EBRONCFOATHS, UL,
AR & D =200 Ny FOHIZIZ2067 S /BB A
TR EEL TR W I ENGL-TED, b
DZEIVBEEDONNYNIZIT I BIY AT
THHZENHNE, DEORKR LD IISREE
132067 S By A TERERLS,1897 2 VS 4 7,
1657 2 JB5 A7, 1217 X JBYA4 7D=Z2D
BT TR CHB I I, X5
WINSZD2DNY NI TEOPERONA TV S
4 ¥ —¥ a V5L RICHERD, 7L CH BN
ROFL BTV AEAIEH S Z L3505, /N
A7TVFAL L=y ail&kB/Ny ROBENY T
A THEOHKBERDOHERbLT EEZ 65N, 0D
ZEXVINBEEE TDO VEGF O 7% 4 7D ¥
HEDHIZ1217 S By A 7/ >1667 2 /B A
I8 F I VI A T THB T EHHERL 72,
LA, IOV T YA THETORREDLE
i, bivb L SIE I T -5 7 IIERE L BRI EE
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TOEBRERLDTOLRBLEVREDONS,
CDEIREERDENC LB 75 4 THEOFHK
HEOHLOEVIXAE2EKRT 20, $/Iihbd
oM VEGF %748 4 7RI DEVIC LS
THEYEREIGECB D2 D0 EFLLI LT E
PRHEsNTE ST, s RSBROMIHET
»H5,

— %, VEGFE#HEDH LW I A NEL T
PIGF 3™, fIt-1IB8EOH L W EK E L T
KDR/flk-18k 5 SN T 31918 2 & DA
BRICOWT IS N TE S TFS5EROMEHRE
ThHDD, o OINFEEE BT 5 HEE 2
REBEDHETHANTCHD, Ve TI—ThH
% flt-1, KDR % Northern blot fEffr Tt & A
Y FERHNTD 53, RT-PCR @ TO AFEIRH
Fb oz, fit-1290 & § 5 VEGF SFEDF
FIERNEHBCRE L TWwS 2L 2H 2 5 L flt-
1% KDR % EOZEFEEROFBEEME O IT T
ENHEREVWZ S, %7z, PIGF i3 VEGF ti&
mﬁ%aﬁwf%%ﬁiu%ﬁmﬁm%@fﬁo

. UREEEIIE 2 F (18%) T u—T&
@/\47‘)574’%2 varvEREOBLIENTES
%MNLlWi%%L%m%@T%%@KﬁLT,

Yra—nrot b OB TIEIEE CE VRN
m®6ﬁ6 Z D Z kX, PIGF HSUNBEE O M
FECEES L TuRWI E 2R T 250
ThH5.

BAE £ Tz VEGF i3, Z B3O iEE 2 &
JEEIME DEELEEYID & LT, %< OREME
POEENRDSNT WS, Fi, BEEOEET
% VEGF Z#ifk7 ¥ CRELEL, 2 k- THE
KV ~OVDEEOEFEEZ N Z & 5 v I AT
TRHBE->TBD, —EDFROH 5 2 L1EHE
EN T 5920 bbb OEERRERIL, JIREE
OIEF 4w VEGF/flt-135 7 5 4 v R M5
LTWwWaZERRIBLTEY, 20OZ &k VEGF
DR &% 5 7 JIEIES O L Wi ik &
LTCDHREEEZEKRT 2D EBbh 5,
Brgbehiz0, Y, WKHEZE- M ®X
BB L £ T L L b, AFERERITT 25 2 TH
7% TH 7 R R R ST RS G2 S O K

#H
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