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o L)
Ak aQboll T3k okt 9 7173 e Ake] 2493
(Mechanism of oncogenesis and activation of
oncogene in human ovarian carcinoma)
M-S, OfEf AL BMol: Zrh 2, ZsEl:
,qluicgzﬂ—m o]y gl Atn ?lﬁl,@'l-’lllxl

Aol skt ojsiclat eyt

22l kA v %"-1’} WA 25 (HTB 161)8 e Ay okg¥AHerh B2, N-ras
cmycie 43 {58 Yviglsl daEZE okl G- band‘m ] 2As9%9 1 DNA in situ
hyhridization®} So uthern blotg Alglat Aake okt ot Case 19 “l{“: L Ay 46 XX, HSR o9
o erb Bl 4] A 174 oy 98 02 3Aso] SE50] qllon] case 2l t(1:7) (pter:g2i! 4
Neras7t 220} 21gion case kA del{1)(pl13,p22) 7} 7 3] o] el erb B29] 53] gloic}, Ziein}
c-mye & 2% caseol M AAboloith, Mol A= vloksh Gaia) o] e vy YA erb B2 9 Neras
o] ZZ Wl cmyc o Ao} el ol4hg S8 Wl Aol M oM A Peony HY Mg G
s olalat st Azt %“éﬁﬂ"r gl A2 5171 sl QA A & oy el vlglAdalet aig
Azke] szt galael il H7e fuka AzE, A3 g ol el 1 ghalebde] vive }

5 chark 42t

B, L.Lm B3

AOI2T] 20 vhaoh, S da A SE, AuE

-

BEAG QAR JAE Fi
y Qb A 2|41
T 3

Mo B A walA A g, e it o4
4ol A9e FAH 143 b1

AAl dstabdel] flold 7HE o AL KR At 22w el A= ber FA AL} § 3k of
274 Z HAA9 #sHBishop, 1985) e AL A2 oA Bulsie 2 obo] Hrl: Ao}
g oAzt givh el dAgE FHA4E 3 (Berger 9 Bermheim, 1985). 8t Burkitt
A, Pdos dgshe dRdHoncogene) 24 lymphomaot M Agdel AxF myc &7 Av)
FEAela ASdZE Az FAAD giquiel U= WoFaul $Hz} ael el
(transformation) A 7] 8 4te] i {Kieinit Kl- o] wghdys Aol EAalu}, o]Be] 790t o 9]
ein, 1985) &, E42® Agshs dFAz  glo] wg Al dAst fglo] Bk A
(antioncogene) 24 of F7d 27} 2HR AL H4 Qo) g 49 GAF AT A ol 3
Atel Wshy)l glof 488 sl4 2atu) okel Gt oke el v (Knudson, 1985)¢] w9¥ % ut
5 Zol™ (Knudson, 1983) A, zdf#2  erelzoHretinoblastoma)o)*) RB 7127}
(modulating gene) 24 T 571342k 7A{Knudson, 1987) Hglew RB fr#izle] zie

"ol TELININE R4 AY TREAFAL 4G 2L (APolT84) ol HHATF 2o o 2he)
AP "
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S0 A4g x| EilW WaelFe g gn o]
SAAE daa 13N Aol §x8) et
opE A o] G el ME o Lo g Aol
exaxRoz Jeldth #4 osteosarcomad] A%
RB&A 48] Ade] EAHolgtls wnuw ot
(Godbout%, 1983). 28 7] ufo) otalupy o} &
woll gleldd G AA A7 HEe] wraa) gt

A Ayl Bass olF F32 A o]

M owteA] Al ESAEE ol Aok gt
shd A 50000007 e tEaRg e
ojlzio] ok AR #astE AAAE e
Aol Brlsly) wiol YaHow gy BA

2 o] Baaw ¥s1E Fojopn dlwros
Al o] -z o] el GAEAME S o
sl Ao A MalE AR, BéEe g
219} mA w7k Qa DMs % HSR @data) =
232 02 b 4o E seksla Q) da
otell &k AT FHTE EAL Ao g
[del(6) (pter, ql5—21)]¢} #L EEF A&
(Trent ¢+ Salmon, 1981), 47,XX +3(Yang-

Feng %, 1988) 12l g4iA9) o] 3to Yeht
- [del(3p, 6q, 8p and 109)] o} 7& =531 &
£ (Tanakay, 1989)% 217} 9o} wmxuict
2 Ayl wEoelavh g ojfles 1l el

gt W EH# R A7) wo] Maux]o] 9ot
obe] 5kl o $58 Aualol el @ 2

& Ry Aol gith FHH vhAagtel et ogA
2l odqte AL K-ras faabet #A413
(Fukumecto%, 1989), K -rasf4d2re Z=&(Fil-
mus 9} Buick, 1985) 1812 K—ras 34 =%
DNAY #d(Fukumotos, 1989)olat= H 17}
olu}, o] 5o Bt K—ras $2zlo] l€h7} Ho)
o obgA e thg sk g osn
Az ol Aa} ekfE xRt AFE Falol] Algg o
e oobEghd Koot HAL A Wi
w3k o404 o]fo} AL B &
H, Aelgolalyl ojd ol Al e] o ALeglof ofw
o] o} Aol ¢l=7P A, o R} Y
seokel]l 243 so] lerh? dlA, Game) dbat
obg wxe] @A3sl= wAE AEAT kA, g
) ke Aol opuhy ghxjulel olE2A viEk
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1. ik {culture)
g dzel i feded 7t o
Ag 758 DEA ofg #A) dol 71A1F <
2lvh (mechanical disaggregation) & ¢} &%
o] petridishel £ oh& 15%9 $ejolE A
{fetal bovine serum, GibcoA|) ot &Y A} (strep-
tornycin —penicillin: 1,000meg /ml, 1,000imots
/ml) 7} Eoisle Flow & 37¢ COruler)
ofi A 4—570 L7 Wikt olu) wixE 349
vie} mgs Felen AE7E sosld S HAE

£ 2+ (subculture) st thA] wjekstgict o
Lok o] WYL B33 A (liquid nitrogen)
o By go] e AEZE dry iceE ojgslod £
et 37 FRAA F45 Falsto 15% $elot
B9 FAA 7 Bolls Foajokdo) A 457
Az st ola Al 3-4Uojn) ws]
Foloo HE7 AistA SAHASHE B
(subcultureysbe] THA] i Fala s,

2. Al 4=ZH harvest)

219} zhol wiokEl A Eob kA E e
colcemide! 10mg /ml, Gibco#) & ml'd 8u0 4
H7hsked Qo7 wieksl e W 12 0.5% trypsin
2 5.3mM EDTAZF 50 e #4022 183 A
sl MESE flaske] FHoz 2E Bl

=
H
o

-
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— Abgh uha-otol] chet st el 7|7 a 2R Ate|

1500rpmez 387 4R g Hid
{(supernatant) & A AstaL vlg) 37¢C 30l @3
A FA9 0.075M KCl A#ed (hypotonic sol-
ution) 5mlg A7Fele 37CHZAA 158 A
E& 9AANHL o719 vy #vlsld —20C
Fad 2@slE 8 d(glacial acetic acid;
methanol=1:3) Iml& #*7}slo pipette® 4
Z & 1500rpme 2 387 Qa2 sl g
vl A F e golelrt A WAn nAddAe
3—43 o A ojF A ste] BEoF Ax
Golglo] AN G obzhef Hrlslod Bzl 4o
& F 7zt MEE 4AE B A el
0% Lol TolE R slide® FAZ €433
e oS FAY e ARE @3] Ho g
slide® &8 ¥i A ELEE pasteur pipettei2 2
wg ol

3. Giemsa hand™}

919} 7 Wz B0l glided 3—4Yzt
37C W] 52 A2 wd 1} G-bandE
AN S, 2, slideZ 60T 2XSSCEY4l 504
b ol E v Sorensen#] @Feio g Molf
A oM AzA71% 33ml 2] Sorensen¥| $3
At 17mle] #AslpAgrh Bl gl Sl
5727 & g &4 50ml 9] 5ol 0.03g

ol O
=

Q]

=7

=
trypsin(1:250, GibcoAl)e] o} gly £l
1-3%27F ¥ o8 32§ 2o Moz 4%
Giemsa&9lo]| 887 4418 sl ).

B. Southern blotting
1. DNA %% (Modified Blin method, 1989}
Feddd AL dzAs dwg P4 b
¢ F2e —80C deep freezerol K3 F9cC

7t AR ALE ol sl FHEYFANUE rjAhg
I g olgd EA Feohd < 9% (phos-

oo A

phate buffer solution) 22 H¥EL 4
1.5ml Eppendorf tubel] R9tch Aok iz
= flaskoli A Halstal 4] o 4FAg o] &5}
AIEEE FA5 £ 1.5ml Eppendorf tubeol =
Ut DNAE FZ317] $13led M EE2) pellets
Iml SE buffer (sodium—EDTA;:75mM NaCl,

A% %

12!

=3

2dst -

25mM EDTA) 2 gt & ladielste] 459
£ vl i 7)ol thA] 1% SDS{sodium dodecy-
lsulfate) 7} Sl 9+ 1ml SE buffers H74sl9
t}. Pellet —suspension #4424 50ml cen-
trifuge tubes] £71% oA 5ml SE, 1% SDS,
proteinase K(200ug /ml) & H7}s1¢dvt, Sample
o] ¢hds) m&w AR 65T ol WA &
o 7lell 6M NaClg "7iete] 1.5M Nall
st ZAdAHA 12-159 He ECE
000rpmo.g 1587 f4Edsn, 45
ollo] 1 volume] isopropanold d7hsled
2rgkel DNAZE 7heberd 74 R4 439

o] F9td DNAE pasteur pipette® o)y
70% alcholel] 30% E<F =4 A7} 418 DNA
Hohlln 37C wikvlelM $kas] AxATE
5002 ¢l TE buffer {(10mM Tris—HCI, imM
EDTA (pH 80)% #H78d $tds] w%
DNA9) <fv wamg @A ¢lstd pect-
rophotometerl A OD(optial density}#t& &
Astoict.

L
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2. A 7)od Z{electrophoresis)

el Z ol A Yoldl DNAZ BamBl Algids
9} EcoRI, Hind 11l # &AL o] &3] diges-
tion Al71% (0.8% agarose(No. A--6013agarose,
SIGMA)gel & o434 @Al gt ol
buffere TAE(Tris—acetate EDTA)E ©]-83]
don HPS 1V /cm= oF 2047 AA sk h
H7ldF ol 5 DNAS] Fel& &<lsh7] 913t
of mle 0, 5ug2) etidium bromide£2lolf o Al
&hed transilluminator ?lel| A &elsigdc}, &<le]
B gelg 63 FHTelA v g Mo
Southern transferZ $13 gel 2] Ax2) 94 &
il ko=

3. DNA®] mtrocellulose membrane .32 8] o]
5

Gelg depurinationadh”l 13} 0.25N HCl §-4
of 158 AA G F 63 THAF 29 A3
o2 gelS deraturerl#] 7] Héte] 5N NaOH,
1.5M NaClo} &¢] Sl 8ol A 127 M2 &
oA 3 A17]7) $8 IM Tris HCl (pHB.0),

5
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1.5M NaClellAd 3083 2¥ Hag oy gel&
20XSSCell 3087 Helstd}. ol nitrocellu-
lose membrane$ geldll whiso] A3 z1& i
62} ZH 0l H-A)17) T hA) 20XSSC o FHA
#1th. Southern transfer{=capillary transfer) &
sl 20XSSCH transfer bufferE <F 40A17F
Ee} transfer& 4 ASHCh transfer7t €3] &
W o2 nitrocellulose membraneg 6XSSCE 4
o] F31, 3087k 2750 AFA 71 % Whatman
3MM paperAteld] 7191 80colA 24)¢F 7k
haking A Zt}. o4 geld etidium bromide £
o 93sle] DNAQ] transfers &elslgich

4. Hybridization# probe®) 2}

1) Gene clean methed

Supercoiled® plasmidArey o] o+FH = (K-
ras, H—ras)& PST I, BamHI #jgtE 43 di-
gestion AlZ)E 0.8% agarose mini gel® 7Y
T2 ik AvdEe] BdF dshs sized
band7} VeI SlE agarose gelS M ehéted Nal
stock&H-& 25-3 volume Hr}abdc) 45¢C
—55% ol A 53 W] Shed agarose geld 9
A8l %A% o7)9) Glassmilk 5408 % 7habe
icedll A 533 B ek, 10,000rpmel 4] 4 #-5)
Al 527F g4l el s Glassmilk /DNA pellet&
HHAAZ| L FEAe A AR £ New wash £
(New wash conciwater;100% ethanol =7;
140:155) & o] &3t 33 M3 ¥ 62 FHFE
DNAZ elutiond}s v}

2} Nick trnasiation

Gene clear: method& H3f Held &4 4
H{K —ras, H—ras) 108 (1x4g)e] 10% nick
translation buffer 5.8, 0.1mM dNTP (—dC
TP) 5.2, 3% p—mercaptoethanol 1ml, DNase
I 1,6, DNA polymerase | 1.8, «**P—dCTP
50 (S0uci) ¥ 92 o 63542 50p0 FA
shedvt, 16T FRolA 2471 4 #A g Fonick
translation stop buffer (25mM EDTA, 10mM
Tris, HCl {pH 7.5) 0.5% SDS) 10« & @7}t
of Bhg-& FA A TH

3} Spum column chromatography

ol - ZILH

B =1

=

U

Incorporated dNTP 2} oligomerE A 7| &+7] ¢
gla] 3XSSCZ ¥ 3 sephadexG—50 columng
o] &3t Imt =47l glass woolS 1mm A
AR % & o} sephadexG—50S H=E vol-
ume©] 0.9mi %A 1,600g2 3—427 A&t
o t}A} 3XSSCE 1600go A 387 Y4 &al sk

colurm®& FY3 AFlE FH"E columnel
sample-g 100ulg o] 1600gol M 3% 94 de g

% H2e]¥ sample (probe)S MZE eppendorf
tubeel] &7ch

5. Prehybridization® hybridization

50% formanide, 5XSSC, 50mM sodium phos-
phate(pH6.8), 0.1% SDS 0.1mg /ml sonicated
sperm DNA, 5XDenhardt's reagent(1% BSA.
1% Ficoll:type 400, 1% polyvinylpyrrolidone)
7 o] e 298 filter cm?Y 0.08mi 4
nitrocellulose membranee] o] ¢l& vinyl bag
o H7lsled 42T FZelM 1643k 7+ prehy-
bridization-2 QA3 20 prehybridization -9
£ vinyl bagez HE AAY F oA 50%
formarnide, 5XSSC, 20mM sodium phosphate
(pHE.8). 0.2% SDS, 0.lmg/ml scnicated
spermt DNA, 1% Denhardi’s reagent, 10%
Dextran sulfate?} So]%l& hybridization &% ¢
Z filter cm?@ 0.05ml ¥ = A vinyl bagell H7}
sle] 427 ¢4 24417t hybridizationg A
519t} hybridizationgl-& FAA8A AAF
F fiiter® vinyl bage 2 HE Ao U9
3XSSC &dol &7 10814 23] FA|shL thA
1XSSC £odell &4 1087 18] oA F 42¢0
Al 1X8SC gdoz oA 1087 FAsHE
hand held mininonitor (Geiger connter } & mem-
brane®] signais #<¢lg § Whatman 3MM
paper $Jofl A 108 %t air dry A ZIth

6. Autoradiography

Membrane-& Whatman 3MM paper$le] =
2 polyethylene wrapo.z #od & X-ray
film& ¢hio M Yshe A7 Bddt) Mem-
brane- double intensifying screene] So1g]&
Cassette holder®l) F3L 71 9o X —ray film <
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— At ctetof Tl ettt

1 cassette holder 2| 78 28 12 —80¢
deep freezerel] ¥ 2 autoradiography-& A5

o,

C. DNA in sity hybridization

1. Digoxigenin—11—dUTPZ o] &% S
2}2] labelling

leg®) H-ras, K—ras 453 A& BamHI,
Pst 1 A|$td542 digestion A171% 3M sodium
acetate{pH5.2) & 1/10 volumeH 715t ofA|
100% alchol 2.5 volume$ H7lsled DNAZ 3
A A 71E -0 WEA A overnightd) i 10,
000rpmel] 1587 f -2 st A A 3
& 70% alchotol A A5G} A 99 7o)
Al B

Fe)ste] 37°C g7IelA Sds] AEAD

™

AlZz ol &
d°6 =

i
% TE buffer 10,2 & #Hrheted 37¢ w7l
A AE gL olgAlsle] linearized
purified® DNAE dofyk $ 95¢C boiling water
ol 4 1087t denature A1 iceol B}
o 7]} Baelinger Mannheimo)A w53 kit
of ZEu|% 2,0 hexancleotide mixture, 2u%
dNTP labelling mixtureE 37}8+% 6457/
g Hrleld 19.03% 2Fsa oj7le] DNA
polymeraseql klenow enzyme 1.8 & 3718k
v}, why] fdalya)sle] 37 oA oF 2417
7V EFRSA N w22 2 A7) 8 0.
oM EDTA 2,02 H715 DNAE A A7)
7] 93] 4M Licl 2,52, prechilled 100% etha-
nol 75,2 % #H7bslsrh & ol F tubeE
—20Co A overnight 4713 10,000rpmel] A 15
B2 gABa st pellet® €28 70% cold
ethanol 40u0-& AT & ThA] $l9h o] 24
Balstel g7 ¢ sjeleld @AE Az AT
50 @ TE bufferol =)

2. Hybridization
Yol 714 wel ofd BEolF A
slideo] hybridization 4 A&ttt prehy-
bridization 4 A]8k2] ¢Feren] probed] ¥ Eof
2l Age w517 918 slideo] DNase ~ free
RNase{100g /ml} 100mlE Sle-%

slex coverslipg

o 1M AREX O S -
Wol 1M7F Zb 37T wlelA W%
coverslipE A|78 £ slideg Adste 284

2 A8 dlchol & o] &3t d% o 37¢C
w7l A A3l AZAIZIC 50% formani-
dee, 10% Dextran sulfate, 2XS5C, (.5mg /ml
sonicated herring sperm DNA® 1mg /mie)
digoxigenin labeled probe¢] hybridization
mixtureE stide?lol 50p€ % F&E 37 9@
7ol M 1441 T 7hek v sl dnt. o) probest @
A= 72°¢ dry ovenellA 1087t denature A
A}, coverslipE A A E slided A4 5
B71 38 2XSSC gdog ¥ F4§ F 9l
g3t 0.1% Triton X— 100848 o] &-5}o}
A eofa oA 3R FAF 9 fEelog 3
3 A sk

3. Detection

ShdeE 100mM Tris—HCI{pH 7.5), 150mM
NaClg e 2 #43 & 100mM Tris —~HCl(pH
7.5), 150mM NaCl&<lo] antibody coniugate
Z 1:5,000(150mu /ml) &2 3]sl &9 100
0 E slide 9] Q&% coverslipS B 48 4
2ol A 1413 71 W A 71 ek Coverslipg A1 A
ahit 100mM Tris—HCHpHY.5) 100mM NaCt,
50mM MgClz &9 ¢ & equilibrationAlZict, v}
Al 214] Baol] 10miol| 454 € 2] NBT2} 3540 2]
X —phosphateS #rlste] A48 color£9L
VIER 300xL -2 ZH7He] slideflol 1 cover-
slipg V&5 AedM 1A3F 7HE WA H o
CoverslipZ A A & slideg 10mM Tris
—HCI(pH 8.0), imM EDTA &dloz =3
FAg F AN dRAY g 4%
Giemsa-294 2.2 257} counterstaing 2 Al a5

A o}
=M
A e
%(serous cystadenoma) ©.2 A}
islen oBXgg He A o

=

2 ol ox

P

Q]
&<

EAgHoR nF A
% 3
3 A o
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~ M - olehs
AcH(Table 1). a0 4e] EAL& 233 Ul
¥ ¢ dolx B38}3 double minutes(DMs)
A 7h AE el gke case 104 & 4
g nE Ay 46,XX9 diploidy24 @A
9g+ o 27 o] el AtH(Fig 1) (Table
3). Case 204 ¢] 542 aneuploidyZ A £ o]

ErA{ol . 21

o t:lH

- 2

a1
el

Ef -

A& A2, 142170 GAA 9] 24z A3 oA
A o] 34 (trisomy) 7} AP FERHo|Fo g
e Al 7 38 G e dest AR i
(Fig 2). Case 394 2] E34& 94| aneuploidy =
A @A olde A4 FAaAe] g A, 8, 13,

17 % 200 FAR) o} 3uf 7} gddem FEFely

Table 1. Clinical Assessment of Three Patients and A cell line in Qvarian carcinoma

Case Tissue sourse Histology Stage Prior treatment
I solid serous I Aone
(0619) cystadenocarcinoma
1 solid Serous IV none
(0508) cystadenocarcinoma
[t solid SETOUS m-3 none
{0920} cystadenocarcinoma
I\ ATCC adenocarcinoma
) (HT_B_lSl__)
r " - .
: X !5 f ¢
L] - “
1 2 3 S
i 4 : Qs < & s 2
b g P £l 2" z - & -
’ 5 ; 8 9 10 11 12
i & 4 - 4 e Ao 2é st
13 14 15 16 17 18
B
- . -:. “ - - * Qf Iy
19 20 21 22 X v

Fig. 1. G —banded karyotyped of ovarian cancer cell{Case 1), All karvotypes show the same

results, One of chromosome 9, as indicated by the arrow, looks like HSR without any

abnormzlity
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— AMEF gkl CHEE SrEl R el 2 | AFE R BHAIS) -
? U 5 rfi T ('
é N L T
- 8 B 3 -0 @ ) ' i &
y <« - Y. N
» - i ﬂ > v~
6 7 8 9 10 i 2
a x ro- 8 °* an
13 14 15 16 17 18
hi . . r ¢ "3 " = . '* !
19 20 21 22 X Y

Fig. 2. G—banded metaphase from Case [I. The abnormal chromosomes are indicated by
arrows and listed like below : deb{1){q22), t{3:7)(q21:?), t(1:7){pter:q21), t{14:9)

(pl1:7)

oz Al 2 3 Gade] AEo] diREol
o3 A 11 @At o] He) 208 o] Fst F |
7} 2FME)A BEsEAHFig 3) (Table 2),
a9 MEF(HTB 16D)elAE g2 4ol4dol
qrglom A ol Al 1, 3, 64 A 4
£ A0, 119 2 140 FAA A&, 139 3
14M 9] Zehdalay el 199 gaA2 HAG
tpokalAl vebdth BFAeR FEH &AWL E
297 7} caserttd A 7Hy] ohE o] A4S LhEL
o] &4ol%irHFig 4).

2. BARHEE B

Case 1o A= DNA in situ hybridization & &
A3} erb B2 FHAA7E AL AR A 29
Az AzEel FEo] dglen (Fig 5) erb
B2ell the Southern blotE A1k 27t 3kb ol A
Paut 2Lo] slo| I ¢+ UAHFig

VY
s |

il

6). Case 2 9 3 -18]al M EFoiME erb B2E
EcoRI2 2 43}A|7] % Southern blot 3 @it
case 33 A xS0l 3.2kboflA] AR} FAz}
7t F&5ol d9den DNAg Aude gligd
(Fig 7). c-myve g5-43E Bam HILZ 434
71 & Southern blot 3 23 case 2 9} case 304}
= Zaoldal AEFel MUt 5 7kb oA DNA A
wj o} ¢igichFig 8). Nras &8 7k= EcoRI
22 2347] & Southern blota+ 21} case 291
A FHo] siclanm AT FoMEe Faxe) T2 3
3. 8kbell 4 DNA auige] ¢lgivhFig 9) (Table
4}.

-

A =

hagtel e MEAAE A7E 80% ol
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Fig, 3. G—banded metaphase from Case . The abnormal chromosomes are indicated by
arrows and listed like below:del(1){pl3). del{6}(q21), del(7)(pld), t(&:7}(p23:7}, t
(16:7){p15:")

Table 2. Cytogenetic Assessment of Three Patients and A cell Line in Ovarian Cancer

" Number Typeof Total banded Most common chromosome changes
case range  banding cell analyzed numerical structural Double
minute
I 46 G 20 9q+ none
il 40—47 G 10 —12,—14, —17,+3 del(1)(q22) none
del{3){qll)
t(1:7) (pter;q21)
t(3: 7 (g2
I 4483 G 15 ~14. +4. +8,+13  del(1){p13) none
+17,+20 del(1) (p22}
del(3}(q21)
t(11:7){pl5: M
1s0(20q)
I\ 47— 86 G 17 —2,-6,—14,—-17 del(1){pt4) none
—22,+5,+10, del(1)(q13}
+11,+12 del(3) (q22)
del{6){ald)

t{10:7) (p15:7)
tH{11: ) (pl5:?)
iso(13q)

iso{14q)

£(14:21) (q11:q11)
dul(19)(q13)
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Fig, 4. G—banded metaphase from Case IV. The abnormal chromosomes are listed like
below:del(1){q22), del(3){p22), del(6)(ql4), t{7:2)(p22:?). t(11:7)(p15:7), t(12:7)

(q23:7), iso(14q), dul{19)(13)

Fig. 5. In situ hybridization from cancer cell chromosome (case T). Arrow indicates

chromosome 9 hybridized by ¢ —erb B2 located near the centromere
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Fig. 6. Southern blot analysis of DNA from can-

: cer tissue(T lane) and peripheral blood of
-~ same patient(N lane} on case I by hy
bridized with c—erb B2 probe digested
with EcoRI. It is evident that the ampl
ification of c-erb B2 in lane T, compared

Jkb to lane N, appeared about 3kb
R

T . placenta

L. 0908
m- 0920
7. empty
Y. HTB 161

N0.3(0920) & NO.5(HTB 161)
Amplification

ECoRI Digestion

e

Fig. 7. Southern blot analysis of DNA from ovarian cancers with erb B2

132

Copyright (C) 2003 NuriMedia Co., Ltd.

AHoHstn [ 1P 114.71.5.%%* | Accessed 2016/09/22 14:54(KST)



. placenta
0619
0908
0920

HTB 161

No.5 (HTB 161)
Rearrangement

Bam HI Digestion

Fig. 8. Southern blot analysis of DNA from ovarian cancers with ¢ —myc

N-ras
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Fig. 9. Southern blot analysis of DNA from ovarian cancers with N—ras
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Table 3. Comparision of erb B2 Oncogene between in Lymphocytes and in Ovarian Cancer Celis from the

the Same patient{Case !)

Materials Karyotype Southern blot DNA in situ hybridization
L.ymphocytes 46,XX,9q+ Normal 17q
Ovarian Ca. cell 46, XX, HSR Amplification 9q+
Tahle 4. Oncogene activation from the cells of primary ovarian carcinoma and cell line
Erb B2 B N-—ras c—myce
I translocation normal normal B
amplification

i norral amplification normal

Il amplification normal normal

v amplification amplification rearrangment

{cell line)

Az Al el olige] SISl T2 Fa, AR
A7t RE olen o F8E 12l —
ladd 9t (Whang—Peng', 1984) & mu7t of
Faely Aoy o Al G e A {Trent
9} Salmon, 1981) #l6H L4 Aol A
{(WakeS, 1982)°] Eaoja}y B3 s o] 1o
o1& Zgsl Byl A1 = A6 FAA A ofdt
o] vhebwbrla & ¢ Qlt} il B Aol M
ol59] yatste A UAekA] gar glch Case 1
ol A vk FE o] 100900 A 46, XX e
2 AN FAaef A FF M 5-9] (homogen-
ous staining region;HSR) v]%3 71o] glgloy
of 9]glo] BE JAAA ebdrh A A3 3
o5 oM} wol vehd Auzb oA E
a7 Slske Gxie] dutel wE FHHE
Bag W) C—banddlA 9g+7F Jebdan o]
2 #<1317] 213t DNA in situ hybridization 7]
¢ wlg A3 HSR & erb—B2 453z &
o] Vehdt Aigrd. Erb B2= fd 17
Aol EAdste FAANH el M BF
Aol x)a) glovt Al EA M Agd 4
MY & FA A @ o] dojut S e o

Ao M erb Bzoll sl Southern blot€ Al &fa]

2 A7 3.0kb o4 Fo| AT AT 5 3
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ol BEAle t(]:7)(pter:q2lYe] 70%cA bRt
o, A1 Stk BRBdE N-ras ¢&F

Az} s e Eeln 721 Ngldle o
Aapzh stala A gkoh 1eiM N-rasoll sl
Southern blot& Al&s] ¥ A3} F&o] USirch
% N—ras7t 2438} ¥lo] 9o, 28} erh. B2
= A4 BYslgden c-myc AR FA
ojdth. Case 20|ME 1 9] AEZFHEH|YE
del(1)(q22) 2} del (3} (qll) ol et 2 Wi &= o
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Abstract

Mechanism of oncogenesis and activation
of oncogene in human ovarian carcinoma

Suh Young Wook, Lee Tae Sung, Chang Sung Ik,
Kim Dag Kwang!, Kim Hoeng Tae®

Department of Obstetrics and Gynecology,
School of Medicine Keimyung University
Department of Anatomy, School of Medicine Keimmyung University’

To investigate the specific chromosomal abnormalities and role of oncogene in
human ovarian cancer, three cases of primary ovarian cancer tissues and cells
- line(HTB 161) were cultured and karyotyped after G-banding, DNA in situ
hybridization and southern blot were also performed on the same materials for
erb B2, N-ras and c-myc oncogenes, The case 1, had diploid 46 XX, showing HSR
like regions in almost all cells. These HSR might have appeared due to amplifi-
cation of erb-B2 oncogenes after translocation 17g21 to 9g12. In case 2 specific
translocation t(1;7)(pter:q21) and amplification of N-ras were observed.
Howevers in case 3. the most common abnormality corresponded to del(1){pl3 or
p22) with amplification of erb B2, In none of the cases the activation of c-myc
was revealed in this study, This indicates that different karyotypic abnormalities
may not interfere with activation of erb B2 or N-ras in cell lines. The paper also
suggests that oncogenesis as a phenomenon mught be progressed by the acti-
vation of an oncogene or may be combined with specific chromosomal translo-
cation or even deletion (inactivation of antioncogene). Obvicusly, oncogenesis as
a process may not be understood to adhere to fixed mechanisms but may show

individual differences.
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