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Detection of the ¢-mye Oncogene Amplification
in Ovarian Carcinomas by Differential
Polymerase Chain Reaction

Geun Shin Lyu, M.D., Chan Kum Park, M.D., Chun Geun Lee, M.D.*
Youl Hee Cho, M.D.*, Youn Yeoung Hwang, M.D**
and Jung Dal Lee, M.D.

Departments of Pathology, Genetics®, and Obsietrics**
College of Medicine, Hanyang University

The amplification of c-mye oncogene was evaluated in 42 cases of ovarian carcmomas to cor-
relate with clinical parameters, Using oligonucleotide primers, sequences from the c-myc exon-3
gene and from a control gene, tissue plasminogen activator (tPA), were amplified simultaneously
by polymerase chain reaction (PCR). After the products of differential PCR (d-PCR) were
electrophoresed, slot blot hybridization was performed, and hybridized with » PUdATP-labeled
mye and tPA oligonucleotide probes and then autoradiographed. The signal intensities of the two
products were quantitated by densitometry and the ratios of two products (c-myc/tPA) were mea-
sured. The ovarian carcinomas showed significantly increased amplification of c-myc oncogene
compared to normal control group (p<0.05). 15 of 42 cases (35.7%) showed various degrees
of the MYC gene amplification up to 27 folds in various histologic types of ovarian carcinomas.
No significant differences of the MYC gene amplification according to histologic subtypes, tumor
grades and clinical stages of ovarian carcinomas were present (p> 0.05). (Korean J Pathol 1997;
31: 644 ~654)
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Table 1. Histologic types of formalin-fixed, paraffin-cm-
bedded ovarian carcinomas

Histologic types Mo, of cases(%)
Papillary serous cystadenocarcinoma 17(40.5)
Mucinous cystadenocarcinoma 14(31.3)
Endometrioid carcinoma B(19.0)
Adenocarcinoma, metastatic 2( 4.8
Unclassified I 2.4)

Total 42(100)
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it odsbE-E Al A S99 H&E
=2-g da] 23 gF o A Ese], v]FLA4 7]
e Fiste 24 g2 AR F 43S
ol ##le] Su TR 10712 =3 FFHE qHEel A,
avlene o & #helglS A7 Aok, DNA $£5F Jackson
Zq99n2] whge walsle] Agstginy. shejuol
MAE 27 Mo 5 mle] F293H(100 mM Nacl,
10 mM Tris, 25 mM EDTA, 0.5% SDS, pH 80, 0.1
mg/ml proteinase K)& Wil AlpellA] 4~5%17 Ae
& & Eeke] chloropan -29H(phenol : chloroform = 4:5)
2 ol M| I 4Hoj4 3500 rpmel]A] 2057 2
W4 Balslo] 4o uhg ol f3le] DNAF
et 435 DNAG oy shdle] F8Ea o
Hut2g FEHoz g 5 ALH GeneClean
I kitBio 101, USA)E o] 83je] A xsle]on, o
#AE Eate] DNASHE 50 nguls UAstA =34
& 4 sleld

7) SHE4 K UEE 2I8t oligonucleotide Al
WA #|H]: comye FARE] d7) wdE FFA|F 7
g#le] 5-CTCGGAAGG ACTATCCTGCTGCCAA-3
gl 5 .GGCGCTCCAAGACGTTGTGTGTTCG-3'2] 4
uh S Aasedd. HAe eemve 97 92 nw-
cleotides 68400l| 4] 6865¢ slixbsli= Aelch Fali=
old o] 4ade] nucleotides 6990]| 4] 696501 &
il A4EA ofrelct T4 FHE AT di=
s alg2s B Aol AHEE tissue plasminogen ac-
tivator (tPA)2] o17] H 92 5 -TCAAAGGAGGGCT-
GTTCGCCGACAT-3'8} §'-TCCT GGAAGCAGTGGG-
CGGCAGAGA-3'o|ch. a1 W=l #1& (PA <17 A<
2] 1017e)4] 10424 sfdsle Aol F e AR
1167014 11420)] Medel= AEA of7]e|ck §e
A ek AubAF2 147 base Zo]2] sequences FH
Al 4 et

Oligonucleotide §H4 227 c-mye2] 7| 4 6891
oll4 69100 sidelys 5-TCCTGAGACAGATCAG-
CAAC-3'T} tPAS] od7]4]<] 1068cl|4] 10870 afiwd
3= §-ATCTTTGCCAAGCACAGGAG-3'-5 4%}
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(500 mM KCI, 100 mM Tris-HCl pH 9.0 at 25°C,
0.1% gelatin and 1% TritonX 1000 5§ ul, primer mix
(25 pmoljul each) 1 pl, dNTPs(25 mM each) 0.5 ul,
DNA 5 pl, Tag polymerase(Promega, SUjgl) 0.25 ul
=g eAUE Yo 30 w2 FEAH 71EE TR F
Thermal Cycler(Hybaid, UK)S o] 8led $8)s5] o}

ZH AL durge) 2% ul A7 432 3AF
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deon HEHe A5 «dz wbEE §le] 74°Cell A
1083 of yhg-AlH
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] loadingsled 100 Voltoll 4] 4057+ 7] <1FAT4,
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albumin, 2% Ficoll, 2% poly- vinylpyrolidone), 0.5%
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ofl 4] 15387k 28] A)AE § 1x SSPE0.I% SDS £
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Hlar® A BRE A, SAH R fogd &
T8 ohyglckp=0.051). =3 U 233 gy
Hell 4, ==t S5 4 W7l s myqPA u]
&9 2el® ¥ 4 21%1cHP>0.05).

et vlale], 9 of4go] 0% myctPA 1.3
Wl E FIEe® comye FAHA SE gRe Ba)alel
th # adtell M 42¢llF 156035 7% )l chekat
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Table 2. Amplification of c-myc oncogene in ovarian carcinomas

Case no, Histologic type Grade Stage RT Follow-up myc/tPA
| MUCINoUS m la ] alive, 55Mo 1.24
2 MUCINOUS | la ] alive, 57Mo 1.00
3 metastatic 111 - ? ) 1.28
4 metastatic 111 — i 7 1.12

- unclassified 111 ¢ (h] DOD 14Mo 1.54
6 mMuCinous | le 0 alive, 55Mo 27.37
7 MUCTTIOUIS I la 0 alive, 1 18Mo 2.32
8 MLCInouS 11 Ib 2 cm DOD 27Mo 537
9 mucinous | Ic 0 alive, 98Mo 6.38
10 endometrioid 11! 1l ? DOD 24Mo 586
11 Mucinous 11 Ila 0 ? 2.51
12 mucinous 1 la 0 T 2.74
13 SETOHIS 1 le 1] alive, 1Mo 13.58
14 SETOUS 11 Ilc 4 cm DO 96D 046
15 SCTOMIS 1| Ilc 2 cm alive, 15Mao .90
16 SETOUS 11 e 4 cm ? 2.02
17 SCTOUS 11 Tlc 0 DOD 9Mo9 0,92
18 SETOUS | Ic 0 alive, 13Mo 14.39
19 SETOLS 11 IVh 7 ? 0,79
20 SETOLS 11 e 0 alive, 29Mo 0.85
21 SETOWS 11 |11 0% 2 ¢m alive, 63Mo 1.17
22 SETOUS 111 IMc 2 ¢cm DOD 14Mo .94
23 SCTOLS 1 e 2 cm 1 1.01
24 SETOUS 11 Ic 0 alive, 535Mo 1.47
25 SETOUS 11 IMle 0 alive, 72Mo 2.85

*26 SETONS 1 Ia ] alive, 64Mo 1.0
27 mucinous 1 la T 7 1.24
28 mucinous 1 Il1a 1] alive, 52Mo 1.12
29 MUCinous 1] le ] ? 1.09
) Mucinous 1 le 1] alive, 44Mo 1.09
3l endometriond 1 1Th (1] T 1.07
32 endometrioid 11 v 1] T 1.26
i3 endomerrioid 11 Ic 0 alive, 44Mo .16
34 endometrioid 111 Hlc 2 cm " 1.27
i5 SETOLS 1 Hlc 1] alive, T2Mo 1.46
36 SETOLS 11 Hlc 2 cm DOD 23iMo 2.02
37 MUCINOUS 111 la B ? 1.29
38 SETOUS 11 la 0 alive, 48Mo 1.12
19 endometrioid I1 I ? 7 1.07
40 mucinous 1 Ic 0 alive, 43Mo 1.09
41 endometrioid 111 Mle 2 cm alive, 14Mo (.99
42 endometrioid I Mle >4 cm ? 1.22

mucinous: mucinous cystadenocarcinoma
serous: papillary serous cysiadenocarcinoma

endometrioid: endometrioid carcinoma

“borderline malignancy
RT: Residual tumor volume
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Fig. 1. DNAs were amplified using c-mycilane 1 & 2) and
tPA primers(lanc 3 & 4). Lane 1 & 3: Ovarian Carcinoma
sample 9 Lane 2 & 4; Ovarian Carcinoma Sample 10

Fig. 2. DNAs were coamplified by PCR using c-myc and
tPA primers, Lane 1
9 - No. 14

6, Ovaran Carcinoma Sample No.

myvc/iPA H]H-2 4% vlz] W4 25709 o)A
T3 Sollol] vleled vl HEks Holon) Eae
o2 fol3t Aol= e = giglchP-0053).
Thod F3] B (residual tumor volume) §53 =
g Ha 240 slsded dedlE lidelld =l
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Fig. 3. Slot blot analysis of co-amplified PCR products
probed with P -dATP-labelled c-myc and (PA oligo-
nucleotide probes,

% ZEhe
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fra A= retrovirus2] QFe)n], ghof]a] aj
HdE "1:'1'"-1!'5'.1-4'. avian myclocytomatosis virns MC 29
2] 3 53 2Htransforming  gene)2l v myeil M) A
4E FHAR HE essa, v-myel B8 o,

FH AEE 7IAA] 9= 5g)ol exon lo] ©] X7}
o Edd= Aoz 4HHel™, 2% chronic trans-

forming avian leukosis virus 2] provirus7} 4}3]%]e],
cmye AL Fhddo] HEAE T, o] R elaje] 4E

Hle] whalx|s, 4Rl wle] F‘rh!‘-‘.{mm:rtiunal muta-
genesis) HE-E Faled, HE HAY mye 5§27}
bl Bgell nEE odukE MSon Fuyy
Heleh, & A g JE TRl Eat ofy

)} ciekdt QFECME c-mye S AR AL
Y s oatel BaElel o #UAS 23 o
Jab oby Fokel WGl A dBael US
& YFotA 5]311-}”’ T

c-mye FrH 2= "’“ig] TN WA dpyel
Y e Fesed, olF 59 F49 Go 4
o] MEF} foHEd B2 odgkdl 28] me mRNA
do F7He A HAFR E gk ol 44=
mRNAZ] #HEE2 drals= anti-sense oligonucleotide
off sla] AE F4e] <shslel= A, == ujgk HE
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o] myc chele ula] FAstA =™ DNAYHHe] A
gghl M a|a 4 Esp BEE A A o
A2 EdZ Godel2 Sol7h# =w, mye F3H
Ae] uie] AAEHs HEe|* . F A%HY
c-myc AAbe] sk g, M Er Rl God
Ha Sol7la EaA i, AL HE FHE
HE =4 s =5l olEd HA4L c-mye
Az} AFal myeshdpeTEt ped)e] F2H 5
Aelst Aoz i gk myeghdE W77 ®@
el 308, o Welldur fEate gk gldbei
egd, o7l 53 HY leucin zipper domain®}
helix-loop-helix domaine] E2}e], o]§a|(dimer) &
2 o|Ao| gt 52 kA A FAE FEwt
\}, DNA2] So|gt «i7]Adel] A3 Fozd 4
Fo] =4 g DNAYE =3¢ B4 ohe} 53
gMApe] AAE zdschs g

A =A o] el 2@ myc FAAS] FHitE o
whalg] = ZlHelle 1) g4 A9 2 FEA S5
3 Bede] Se] glch PG Helh H =4
wo) FHAL F2 YEFoo] Wfo] THis]e]
AstAut, A FE Z|AS WA o PUHAYT F
obsll wWislgl wieka| EFoll4 s, nYH F4
o glold #Hz7 BAHEE £ setez g
# 2 gleper,

cmye SHA2] ZZS human cell line HL-6051 4]
Reog Fabelgn™, $Z &g £rHEHU F
A2} B AR ool AgEe], 542 Giemsa
o del4] FAA 4 F%l(homogencously staining
region})2 WaE A, e 4F H4wle] double
minutes(DM)2] Helg Eafgict o] 71HE #HA
o) ¥H+E ZAAA AAA} 2 FHA AEE
zriAgle g FUEE st ez 44
2 glow, A4 ¢FdH ST ¢RAR F
Fo|] Bmaschs 2L fAx $Fe] F i
ulof] wl@ &t A7l 21L& vehlie Aoz A7
gt

dAagrel dAFedl oatd cmye FHA FHES
gutel, AF7der o dialqr Helld I Ee
ZEo) wps)glen ", Yy Fokdl e FHA
Z=Zo| gl43 Wy g offs} WslA BHA
2 @3 dlE 59 99 AARAESH
Wl m oIV Foke W] 11 Fkell ulabed Nemye
gHAe] =Fe] "W W F7F HUW, AHFHLR
glalsts W7 Vs 29 delld s S5e] flddea
pag wp gleb™ md dAe] LHE GFelH,

c-mye A ZFKo] 20004 0w AEE F7D F
b2 Wl o] vk AnE g Ba sglct”

A A= FagtEdl glelA, cmye FH3} FHel
AerEe] zzEH {3y, 59 W dEFH WA F
# dikade] gliEz] of 85 zpehebed, Zed compe
LAz} =Eo] HAe LAE gFeAg Fe], o
¥ LD ol & 7HEE0HE del2d] #Ee] oo
TR o EA =gk EdE 2 et AMEE A}
gAt=q) by o g Schreibersl Dubeau™7} A]3f
& uhgl Fo] FYPE ZA A c-mye FHA} =
£AHAE o] WhEAlF= T FEEE AL
& ol &=&lzict.

A SHx 2HE FAE ¢ de 2AFEY
Aol wio 2= HE FHA A iy DNARA =}
& Ap8led genomic DNAe| gk Southem blot u}
ol slot blot 24 whie] Ea] 48=eix] ol
e} e|elgh A% vbd-E ohabe] genomic DNAE
Hag sA =5, A48 =ZHute] AR 7h5E7
W Sel], ek =Tyl Erbesbele sHEe] alek
wik £2E 944 do)F =M FE U
o] DNAZ} o] & #pssla] by widol 4
o] ZaldESEe d e HEAINIME B
2 acte] slwdsicl o] Helld FEEL il
e 7y e, FHEH B4 EA7IEEH
ol wk¢g HEA7|&d glold A2 HAE Y
ezl ¥ 4 ¢lctk o] YL ofF A£7F2] DNA
2 "ag #Heat olel LEgdle] nAED I}
al el oy =g o] &% F 917 wifell, o4
Zo} gl gleld oW A hRHzebe]
AL FEHAY, dF 9 25 Hoke] Gy g4
Aol FHkHQ «dFEF ¥ F ks FHel Uk
= 7129 FgEL Ak AHE ol B3,
alflel] Eo®l =Ae| Eafel 1Kbelsle] tiiE
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