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Expression of p53, ¢-myc, Transforming Growth Factor-a and -8
in Human Epithelial Ovarian Tumors

Jae Hwa Lee, M.D., Young Ok Kim, M.D. and Man-Ha Huh, M.D.

Department of Pathology, Kosin University Medical College, Korea

The author examined expression of tumor-related antigens, such as p33 tumor supressor prolein,
c-myc, TGF-q, and TGF-§ proteins in 75 cases of surgically resected epithelial ovarian tumors.
Peroxidase immunohistochemistry was used to determine the frequency of expression, the
relationship among expression of these antigens and histopathological spectrums, and clinical
stage, and their potenrial prognostic significance. The results are summarized as follows.

A positive correlation was found between expression of p53(P=0.02), c-myc(P=0.03), and TGF-
a(P=0.001) and histological degrees of malignancy(benign, borderline, or malignant) in epithelial
ovarian tumors. A significant correlation was found between expression of p33 and histological
degrees of malignancy in serous ovarian tumors(P=0.003) and mucinous tumors (P=0.049). A
significant correlation was also found between expression of c-myc and the histological grade
of serous carcinomas(P=0.02). A correlation between expression of these antigenic proteins and
clinical stage of epithelial ovarian tumors was not demonstrated, Expression of p53 and c-myc
was closely cormrelated with expression of TGF-2 irrespective of the histological degrees of
malignancy and type of epithelial ovanan tumors(0.4 <K <0.7).

The results of this study support the ideas that expression of c-myc and TGF-a might be a
useful prognosiic indicator in human ovarian carcinomas, and expression of p53 could be another
indicator of prognosis, as the expression of p53 is characteristic in that the expression is mostly
seen in invasive ovarian carcinomas. (Korean J Pathol 1996; 30: 23-~31)
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o) gxold HE A7 F xyleneo]d] wopobml 33
& AA gg, YRLA DAHoE Y & 7
el it g FE #A[ pSiclone DOT, Novo-
castra, MNewcastle, UK), c-myc(Ab-1, clone 9E10, On-
cogene Sciences, Manhasset, NY), TGF-a(Ab-2, clone
213-4.4, Oncogene Sciences, Manhassct, NY), TGF-8
(anti-TGF-# 1,2,3, Genzyme)]5 o|-&%}a] avidin-biotin
peroxidase complex(ABC) ‘] e 2 wiodzz 488 o
AE Albelcl 2 SEE de] Gl
Agad fabelld HEy d4Y 3 2H5HE ol
stEed, S4H2TE ani-mouse IgG(Bector) & 4}
g5t -

2) B EXESE 4ol JMEHE: Fg=e
A8zt drglell o kAubEY §5F= d=id
Bl 2ste] HMspan 3 Alepe] HH W4
swolule] FAHY W 4 WEelol4 As)s
ek psid Tkl Es] el FEddt zhe] g
4 whE& EYviFig. 1), 223 c-myc(Fig. 2),
TGF-a(Fig. 3), W TGF-i3 F-oFH|E£9] 4| E 3 )4
olgkd el gagg]s 1Y oiE ez fEeq
}.

4. A& 24

2 el 4 SAS progamo @ 17 test§ A4l
of ghe] 005 o]alel HSE FAH #24e] sle=
Hezg gk 7 449 YA = kappaK)Ehe
2 AAsid e, K079 Hf= 4o w2 A
o2, 04=K=079 H§ 4fd4de] gle Ao K
<049 7§ dPHe| glve Aoz FHegel

1. p532| Rl

$5ell2] Al i Fokelld ps3E o4 Fokol
Me dEEA gkstew, A4 F<F 14)(33.3%),
o FF 8odl(3B0% )4 o Wi S Helw oy
Eoll whg A4 b4 Foks) ps3 wdHe EAE
Hog fogt ae|7h 9lgichP=0.003). 3002 N
Bk FhellH A o AHA Fekolye wd
B & gkske <A Fok 27.2%(H11ed)ell A0 ps3
o] WH=e] A4 i Fokolagl o] HolA
o] Q1P HcHP=0.049)(Table 2). <4 7)ol whi
ps3e] b 17 18.1%(211el]), 27] 20.0% (15,
37] 5B.3%(7/12¢0), 47] 25.0%(1jdcl)ell4] aE]q]
2, FAEH Fede gldchP=0.628)(Table 3).

2. c-myc2| W@

e-myeis 754|2] G4 FokF ok ok 39.3%(1Y
33cdl), AL FF 900%(910o), o T 62.5%
(20/32e]]yef] 4] k4 wh5-& Heof(Table 1), ko] <
HArell Mg cmycs] EHE FAEHE Folde] 9l
U cHP=0.03). of4 FA4 FakollHe 23 200%
(1/5<), 33 50.0%(3/64]), 55 80.0%(8/100d])of]
A S B, 23E 23k obE c-myc
E#e] FAYH fe4do] 4= ¢ cHP=0.02)(Table
2). )4 7oll |2 cmycs] WEE 17 B1.8%(911
of), 27] 80.0%(4/5¢l), 37] 66.6%(8/124)), 47] 0%
dofyoll 4 PEE Y, SHAGH Fo2/4H2 gigchp-
0.906)(Table 3).

Table 1. Relationship between histopathologic degree of malignancy and immunohistochemical reactivity of p53, c-myce,

TGF-x, and TGF-3 in epithelial ovarian mmors

Antigen p53 c-myc TGF-a TGF-3

Diagnosis Reactivity Reactivity Reactivity Reactivity
Serous tumor

Benign 021 0 %) 11/21( 52.3%) T21( 33.3%) B21( 2B.5%)

Borderline If 3 33.3%) 3 3100 %) 3 3100 %) I/ 3( 33.3%)

Malignancy B/21( 38.0%) 12/21( 57.1%) 16/21( 76.1%) 5/21( 23.8%)

Mucinous tumor

Benign W21 0 %) 212( 16.6%) 412( 33.3%) 3120 25.0%)
Borderline o7 0 %) &f _?{ B3.T%) 4f 7 57.1%) 1) 70 14.2%)
Malignancy 1 27.2%) BfLI( 72.7%) 9f11{ B1.8%) S 45.4%)
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Table 2. Relationship between histopathologic grade and immunohistochemical reactivity of p53, c-mye, TGF-a, and

TGF-3 in malignant ovarian epithelial twmors

Antigen ps3 c-myc TGF-a TGF-3
Histopathologic grade Reactivity Reactivity Reactivity Reactivity

Serous carcinoma

Grade | 1/ 5( 20,0%) 1/ 5 20.0%) 3 5(60.0%) 1/ 5(20.0%)

Grade 11 2/ 6 33.3%) 3/ 6( 50.0%) 4/ 6{66.6%) 2/ 6(33.3%)

Grade 111 SO 50.0%) B/10{ BO.O%) B/ 1O(B0.0%) 2/10020.0%)
Mucinous carcinoma

Grade 1 I/ 5 20.0%) 4/ 5( BO.O%) 5/ 5(100 %) 2f 3 40.0%)

Grade 11 2 4 50.0%) 2/ 4( 50.0%) 2f 4( 50.0%) 3 40 T5.0%)

Grade 111 o2 0 %) 2/ 2100 ®) 2 (100 %) o2 0 %)

Table 3. Relationship between clinical stage and immunohistochemical reactivity of p53, c-myc, TGF-a, and TGF-3

in malignant epithelial ovarian tumors

Stage
Antigen —
1 11 111 v
Reactivity Reactivity Reactivity Reactivity

p33 2/11{18.1%) 1/5(20.0%) TI2(58.3%) 14 25.0%)
c-mye 91I(81.8%) 4/5(B0.0%) 8/12(66.6%) o4 0 %)
TGF-a 11(81.8%) 2/5(40.0%) 10/12(83.3%) 44100 %)
TGF-8 1B 1%) 2/5(40.0%) 12(25.0%) 2/4( 50.0%)

i TGF-a2| Wa Table 4. Correlaiton between expression of p33, c-mye,

T5ellE okA Fok 333%(11/33), FAA FF 0.
0%(7/10e4]), eb4 Fok T78.0%(25/32:0))e1 4] kA ylS
& Hoj(Table 1), 4354 w4 Foke] et K o}
£ TGFa2] 28 FALHoR ofu|gl:s AelE
HeckP=0.001). A4 =5 FHA4d i HFE]
SlEol] wE TGFa W¥e] 2u]ele Aole glelct
(P=0.97, P=0.588)(Table 2). &l-4¥i7]¢l =F TGF-a
o] whe 17| §1.8%(9/114l]), 27] 40.0%(2/54]), 37]
RIAG(10/12a]), 47] 100%(4/dof))oll 4] DErE|gd, 5
AtH felAd gl elP=0.86T).

4. TGF-62 WH

750l F okl Fak 27.3%(9/33<d), AAY F<F 20,
0%(2/10ed]), ohd Fok 313%(10/32el)e] 4] oFA] b
2.2 W93 (Table 1), TGF-32] wrsls} Suj4d o+
Fodo| o Ee EANHoE fo4el glald

TGF-a, and TGF-3 (kappa value™)

p53 c-myc TGF-a
ComycC 0.14
TGF-a 0.42 0.43
TGF-# 0.33 0.38 0.05

¥ kappa value(K), K>0.7: excellent correlation
04=K=0.7: good correlation, K<0.4: poor correlation

(P=0.725). o}-&&] Aol wl Heja obrdFckol| ¢l
ol4] E#xe wE gojgle aels glgichp-
0,907, P=0.624)(Table 2). 24 7|ol] =& TGF-52]
dbE 2 17 272%(3/11a)), 27]) 40.0%(2/54)), 37] 28,
0%(3/12ed]), 47) 500%(2/4cd])ell 4] =gl on, 24
&8 {42 gigdcHP=0.733),
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254 i Forelld 2 4R 9 3
Lo gatgle] 7} &4 7o) K Y e-mye®} TGF-a
= 043, p538t TGFa 04254 2ulgls Axes
Hoo}

I &

v Aa] A Feokg] olFelle WelzFHdy 3,
eHdE g9 1@ rEe] Fad a4R4 QlAEHR
o’ dagh fuehES ulEd Qlae] o2
Wy okAl Fokoll4j2l o] comycFe] fIghFA A
e ps3 Fokojd] §HAL, a2z of@ri)e] Azl
AapFo| dlFFHe] Hax folog Adzlaes A
Z7b e awy s gud Fokelld o]
AL A w Aaelale] FE¥e 3 Tl
= a7l o g

P53 FrA Ab= 17T o)) chebel] ) x|wl= 53-
kd nuclear phosphoprotein® 2 H|EF7]2] S-phase &
ghel] #uljel] EHE ], DNA 4o 918 He HE
4L HAANA T FHAL] £4e] 9= FHA
HAE A vk delA 9o’ s ghEel 4
o W =ZA8H o4 2F ps3 L vl
et A A Toll Fe| Aeix]w glon, W mal
off whgl 36~92%7}4] chelsbAl 7lEEzm b
B e 34.2%(11e)/32e) 24 PorterS"E ]
2ot we dFaAETe) W T1%, 80%)ol wla
dlHoz 42 WS g o), MazasS(36%)
8] Eagh fAssc ol Ade == 1y
W, BEGE, ¥4 H45E 9 97329 35
7l whE Aleld Aoz Azl

ZANY f3el o i psis] ubH 2 Held Fe
R} Aol Fokoll4 B}l Ea w¥sds s,
ol olulE A4 Foko| bl otAlwr} &
Al 719l Aeg FAHG B JAdHs E
Aol SeAde glglod) M i ghEef|4
27.2%(311a), el b obF ol 3IB0%(8216])
24 ZRA fFelH ohik FA4 vebgel

whd hFell U4 8] ps3 fFHAle Edddel=
d-g Flel FdAlglel TEEF] o Fell Fobul g
7| dAle] FHA wWile] FHo A Fa4e] F
2519l em™ olgd HE MarksE ol 2]lA] A
Hel®l wl gle) B¢ MarksSU& == 83 Hilw
. e glom cha] 9h7] ww FokaEe] v
<3| (aneuploidy)®} f&e] gles FAeg Fakulg

th el Tenerellosoff =labml psig) whe e at
712 whishEel F@eo] 9l Wt opve}l Ajeb4
Eo kgl g4 ok GEYdFI FuE
T e EAIEAMY psie] ofs AlAg up gl
ol B ey e Aol wlat psig] el 9l
o] 9njgle F717) v H2 Teneriell5™ 2] K
Sk AbE FAdbo] x|t kAd} A FokellH =
pide] 7o) ¥ gkn eba Foka| Eell4] utH
e dE dAseld shAgy whagke] opAFok
H| ol 4 ut psio] wlEFEch= Flo] i3k Hayl &
He| =&xa gdF2lSed| alaf ksl Hsjel 9l7
ol obE#A| = pSde] FepdI HGA oHHE
U HY 7 e EY ZA A by 5
+ flan, old] il Frlael dFel Fe] glef
of ¥ Aoz 7tgich g Porer5VE 3 Yy
o7l sl whaz2] ok Fokoll M= ps3s] b E
srasta, o] & okdwiv el ZaAlsl obd Al E ol
the 48 FAE vl gk B FAd A 3309
G4 FYollA e pSlo] HHEEZ] gislbA|Th, 100 2]
AAd Fok F 1d(10%)ell 4 kA HFEE Hof
Porter 2] Hile} =]y 2248 Hgleh ®i
gy gl =2 Hueele A4nAde LAY
Ho g Fol4e| glzlchTable 1).

c-mycHHARE 20~30% HE2] g F2 vy
5 714 62 kde| #chkelo ] M EFF|e] G phase
Alell Fatt ddg sl oz Leia gt
o] fAzbs 7he] a4 whZo] ek Z 2 Mal of
yek Burkin EF 9l F]bE-E w| B4 @y okl
A FEHRE Aeg FEdo] glen it =4
Park5 "2 immunoblottingsll 2]&l S5 ooz
gty Haog ftEFHo|A c-mycs] WHE F
ko] FHelgt syt #AA, Y4 Wk By
o] glele Few Hudl vl gld 2 «ddax
A4 Gadokel cmycES o4 WrRle
A7b glgdch AEA whAi Feokolly wie] =3 i}
Aol 1% c-myc2] whdHul ol ah 282 Hw
% 5 glglen, gha] PR dir|ye] 2
& comye A SH2 datatbel| alel 25%, 33%,
0% e clekslAd Bamsla el Ba) Sasanos"
+ i Fe] AR 9 ¥ fARGA4E o] §
#HaApe] 248 e fdsy, Wasons"s A
A chFuch A JdigtTey Rl A 2F
gHepn Bk wp glep B2 odael) s ebd wbAsEek
2] cmyc W vlEE 667%E4 GbAEoks] efdd
Eofl v 2EulEs] FAHHU f24de] e
™ (p=0.03), 53] Fd|goje] biFoks TH A
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F oubg WEs) RAstyE WL SasanoE o] Ao}
dxstect 22l Wason5T#) SasanoSVe] B
2t el =HEE fF8d wE e zlole 2
HE R ghokevh, oA AR Fokd|Hi= = H5
Y5 go|gld] A wEEe 42 SR8 &
dek cmycs] E#I )4 wr)Ale|g) BaAE
A% FHE Ao HY 4 gleler) BauknechE
2 ggehd A sFdE A&HEE Gai obEely
EGFR(Epidermal Growth Factor Recepior, -] 4=
Aap sgahe] & EHI 4 comyco] wlol
Frhe el AHgkste] o] FHAe EHe] gf4-FH
ehdzel 3 g4 F sk AAEE Al4E w)
et sz B Haelly wrele] dabdE =4
3 o} fu|gl= Kol glgic

TGF-a= #p7Huls 7]#e] sl 2u)5)3= 500
M| ofuleitog FAY AELY FEARAZAY,
A 238k oflg}l 7HHeE v EG o]} g
Fokd Wl s D= £ Aoz oduix o
o] FHA wiulZ FH HEFS HPE AFHE
#akrh glom™, & EoF A% FAe 49 TGFa
9 g2 Rl wsEA oA gk, wdshaA
2] g3 =g ezl e HEE g
o}, BauknechiS"'e] 2|27 EGF(Epidermal Growth
Factor, -f3]4abglzhs}t G444 E4o] bt b3
7% Hrelld YPHEEE Fez Eag ole, Mor-
shige’s "2 TGF-ayx Z7HEu) & 7|Hel] o]a) yhie
RE ob4 Fokolld] EGFRI} EA)e] wrElmcka 3}
gle}h. Owens™el] 2|3in] v o] L4m|4E g 7+
MEF Ad G4 =2 9 FAAA gde) 4u)iy
Fo%oll4] EGFRe] 2HES 27 845% 4 1%,
o4 ohd Fekellal 88.5%cl 4 wWEschar dhed
P ES] Held wE oulgles el Holx] gl
ook shglck. =8 TGFag whezl Foke] 2}
% 9 TGFc mRNA2] 52} ¢]4b# uiz|do|el|i=
fojgles 434E gida sEd. ad B Hy
oll4]i= etAdEeke 7R1%(25/32a0)0ll 4] cEAulS2
Hod 333%(11/334))2] WSS Wl gk Foks| u]
8 eju|gls AeolE Helow, =3 g3 B
Hglo] i ghE2 Ei-]'ﬁ‘-ﬂl—: st AMe| gl ’1‘3]
2 OwensE"2] Zatel YAsgich KommossE" 2
A4z 42 TGFa mRNAE A9 gAY} 42
diedel] oF 20%2] o4 dAaFUdelld =2 FE I
Hiylcka sielon, ob-ge] ¢l 47deel vlase] g
el T kel gk eollel] HlEA e WEE B
ol «|7} Hrc} 52 mRNA 25 Wolcka 3y
ch. ¥ A<= g4 W2ell wE TGF-a 4]

g wbas Feks] ps3 comye, TGF-0%h TGF-32) w29

2inlgli abel= glgld.

Bauknecht’S "2 TGF-02] ¥#2 EGFRI}= g
e-myc?] E¥HI o] editelo] glopm slgon) =
Aol glibale g Aol WHolA cmycs] IHE
He| gqlebar gl o)2l= b E KommossS 2
TGF-o/EGFRT} e-mycje-june] H#eli= 4% sy
o glew, sk e A dbSsle dlel4 247
TGF-all c-myc?] £2 EFHES H2lvlx #gich of
£} o] TGF-at c-myco] uhglaolel] 2tz <03
da Held g3 TGF-je-myc A1ZA a4
#12] = o AxHsEAAL] EA7E A A4
53 gk B Hlo 4= TGF-a9) c-myce] 4% 3
WAL kappagh 043084 4F @] Y= A
o H=G.

Fokell QlelHe] TGFfe] 7|52 olfrAx 3
olefi=le] 917 gheh Fokaz=oAe] TGF-52] E#H
= ¥ 71E =39 Sn|g) o]« ulE FakAEs

Folth A4zl AAUNAL Asoldlol wi
A delel Ashsat Hasel glcha gt

Berchuck 5" & 454 b4 Foke] ubalg TOF-fel|
o3t da] Aalelz) ojAr|ser e dojdog
A A L7t Fof sickn Fakeln gk
Boente 52 whAohi|Er} v 7HE =29 4| Es
71422 Hgm F£5 =39 zjz|Fe Foko] F
A A TGF-A9 Y efvgl HERZnew, c-myc
pS3Ee] A AEE 3te] Te] H Aeolvla Fh}
el B Aol d TGFA2 #8888 A Feko
2 4R 9 FHE, g4 e aE 2
e #Holuh, comye W pS3zhe] gL 21y
5|4 gfslet. olElg ML o E A9 Tk Z, 9
A fubekabe el gda Eokells ThEoll4 A
¢ =% % 4 (desmoplasia)el] Hodeli= TGE-2] <%te|
dfE o2 ulefgl Hulz a4z

HAEHe R, FaFFodA ps3, TGFadl c-mycs
2 FU49 G FUMEsS w4 WEEd
o, 53 ps3g] HAE okAdy AHAAHdHe Ao
gEEA] gn oA FokdlAut SlojglA] =M ik
et Aol okl Fokofld At Jilw.|
wel emyc®] WEE 2o]lF Hech ol@g H2
ol F4dtal PYEo] wbE X g TExoy AL
Bhe] whazghe] of| Fof] S v F AdE A
ot ARZMElc)

E =

2 odyes Ay TG4 Fek2 oo ® ps3, e
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myc, TGF-a & TGF-i5 F3 7 shaihge] &4 vl
=g} olA7A] e ol FEQA F, wiw|z== A
w8, 4 E, FHE 9 d4r|ele] 4B4AE
wWaln eIz es e o|F FHA gl rhx|E
AEHt A6 Agke] wWalshy AHAe duiE
o szl arx} A ealch F 75d|9] HEY G4 E
okol| gt wio] == ofyE Hajsle] ofEa
2 4HE ik

1) p53g] w2 ohidEokel|4] Fo} Foke] <b4
o w2 Hojgles Aol s B4l o (P=0.02), &Y
A g Helld Fobdla® ofdwef affE EAEH
So)4do] gledchP=0.003, P=0.049).

2) c-myc F49] ofd el wiel 2 HEwlE
& Hedooi(P=003), ot A Fokelld ==
A Bilxo wal §9% o] E R cHP=0.02).

3) TGFa2] W& Foks] ebd x| vl =lo|s)
= #elEF ElchP=0.001).

4) TGF-58] W& $ Foko] od4ds, BHE, ¢4
W7lel stet 2ejqls Aol E HelA] ghilbet

5) p533} TGF-a, c-myc®} TGF-n2] w2 -4
s geoke] zAE {8 ofd R 9 Pobof
dlgle] EAgHoz fFofdb aabde] glgichK=
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