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p53 Mutation and Expression of Rb Protein in Germ Cell Tumors

Ju Han Lee, Mee Yon Cho', Hae Hyeog Lee’, Bom Woo Yeom,
and Nam Hee Won

Department of Pathology, College of Medicine, Korea University, Seoul 152-025, Korea
'Department of Anatomical Pathology, College of Medicine, Won Ju Yonsei University,

“Department of Obstetrics & Gynecology, College of Medicine, Soonchunhyvang University

We nvestigated the role of the tumor suppressor genes in the germ cell tumor. Immunchistochemistry (THC) and

polymerase chain reaction-single strand conformational polymerphism (PCR-S5CP) for p53 mutation were done in 46
cases of the germ cell tumor with paraffin embedded tissue. The immunochistochemical staining for Rb protein was
also performed in the same specimens. The following results were obtained. The overexpression of the pS3 protein
was detected in 7 of 46 cases (15%). p53 mutation by PCR-SSCP was detected in | of 46 cases (2.2%). Expression
of Rb protein was negative in 19 cases (41%). These results suggest that p53 mutation does not play an important
role i the initiation and progression of germ cell tumors, (Korean J Pathol 1998; 32: 1074 — 1080)
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warsteh el g ebAl Fekf Sl 10thell 4] 300 4
olg] #Z AFEdA =2 vixz g e
=AAEE e wia 2 ghg-AHA Bl FoF oA FHA)
2] el bRAA o AEe] oty 7hE 2l

1O
of| 4] ebAdlel= 71He] U5 g o), A4

19983 14 89, A5 1998y 104 79
HEgA FERF FEE 80, SHME 152.050
e FREY s, o e
(1379-1 149

W
P

[58M :

1074

Fopoll dldt A= Sl Aok Fek oA g4z}
el p53 fFAHzE A9 W Sl Amb £
FoelE Yol FHAR, Ay 17 ol 4
Al whek 130 (17p13.D)el] 3| Z&km, <F 20 kbe] 117
exon2 & FA=E[e] glov] AddAe AT 72
2479 p21, cde S Zheto] vHA ML
Gl/S F7|ollH ME2AMS =zte] E45 DNAE
#5427 AL} M| FEA BEE A E4 (apoptosis, pro-
gramed cell death) 2 Gubatel Y wlala] ps3 9221
Helz} ublabad A4 ps3 fA1212] 7]5e] w44
st ega Fok wbale]] Fofglclz He| uba{#
cb 7 ps3 A Ae] 1) exon £ Sdwe]= 118
codon®}t 309 codonAle], 5 exon 5¢ll4] exon 84}e]el|
A FE Pojup=dl, o] T EA g (poly-
merase chain reaction, PCR)Z} single strand confor-
mational polymorphism (SSCPy®] e 52 g1 4] #2la=% =+



glch ™ Shibatas- "2 sbelsl o) == 5 o] &3
PCRS 7F5# sle] =br7] B 23 {432
ol F AT = g9lA =gdel &5, ofF¥ 2] ps3
chall & wkzk7| 7} oF 208 AEE A Mol of
= 2o ko] EafRleg A zFdll4 HEEA
olor), Zaiwe|®] ps3 ghel2 FA|7ke] w7 E
FpA g =3 o) W =E ey wo g ps3 b
o] 7 o] 7}l =Hglck”

Rb G#&1AH= 13 <34 2h8h 14 (13q14)el §1%|
s, o] $joll Weli} Ao Yojiiw Rb {FHA
o] walagz) deojips] ok o A3 Rb gk
o] HAEZ kol MEF7]elA GOGL ghAl«ll4 S
cha| 2] Zglel] A% 285 FobA 2R AES
Aol o3k =3 FHE A SHol U e T2
gk odehg dch. gk Rb ghuf e o] Wil K2
44lo] #2be] o ¥ e} gigte] gl Bmrl glent,
ﬂ}ﬂ?f‘;xl gt Ak Aol A g A QA
obc}”

A Q| Fckel| 4 p53, Rb f-4#ke] weolul ps3,
Rb chuflel oj@h edqtis o =5, 1 Axnr) oS
Arolwl}! ! Boedqtel A= ps3 shuell ot wHE
2 oala2 o) 83 mozz e dial PCR-SSCP
Bzp A2k ab S o] B3 p53 AR Wel A=,
18] 5 Rb ghulel] oigh wed == shA wh & ol s}
o] p53 A}, Rb §H A} So] AAAE Fokel of
W gl edigks wlX =2 E whe]aa) shelch

gdymz ¥ 2
1. 915 CHat

0872 e] 1997 el o] obofit obeh
el Y daosta AEdelA oy A
HAAEFoke Agh P 460l S vz 3l
ol ) EZ 220, wllobA] 9HE 4ell, whEbubEok 20<%1

2. o7 9y

1) gg] ZEsE Y. 2 Hoz AR =4
Fzwlog nsia, F4HY 9 HelHwEH A
A & =AER Az w2, 5l 353
AS 7 zhelglel Eofsla 4-5 pme| FAR
w3 F H-E 42 Agsla Fediv ez 3
7 F Rtk

2) MO XRFIEHE HA: Zok AEE H<lt s)e}
3 Fuf =4 5~6 pm FAL] F e HAE
59°C W7ol 6057F X gl ¥ 100% xyleneo & 5%
7b ealalalslm 100%, 95%, 75% olgh-E 2 =2
o7 7t7b 37 Hel F FHFE dAlm, et
23} 30% AR 158 AEAF F Sac
a2 o] fgle] 3= phosphate buffered saline (PBS)ell

Bl 2)2] 3 4°Ce] PBSel| vkl 557 Aedlch

olapgh 8] 49 1 A M EEcke] p53 wie]s) Rb LH 1075

W14 peroxidase®] #E-S o Alslz] @ 3%2] 3}
Asbpd g Fojdk F, t}A] PBSe| 1087 4] F
45 A4 G4 DA (Zymed, USA)S EEs}|o]
v 5ol A3t ofaflslm zhzh 1: 10022 34
chE A e] ps3 12 g4 (DO-7, Novocastra, UK.)2}
chid = akaf|e] mouse anti-human Rb, PMG 3-245
(PharMingen, San Diego, CA, USA)E A-8sle 4
Lol 2417k Wb2A17] F PBSE Aot 22 3
#le]l biotinylated link antibody (LSAB kit, DAKO,
US.A)Z 2087 whea]gl & PBSE  AE e
streptavidin (Zymed, U.S. A} peroxidaser} ZHghsl &
alle]] 308 7F wk2- A FH e}l o] 3 AEC (3-amino-9-cthyl-
carbazole) 2 Wb g oh-2 Mayer dvpSAglos o
zg F el B AlAsle] Agd A=A
¥ 2olskgdct. Zhzhe] od A A, chE A7]ellA ps3
chala} Rb ghfio] R wivh Sle 23 tiz
o & 3 g4l

3) DNA =& g9l PCR-SSCPHEO| 2|8 exon 5, 6, 7,
S0fl CHEF ps3 FEA Ho|2] HE

() & EEZ0AM DNA F&; dlebdl Eolf =355
10 pm 572 #2515 ml Eppendorf tubeol &<k
o} o] wl A EE7] 4% 2532 Ay flel =
A Aol Afsls e W ARE AL F xylene
o #|3e]| gatew], 7lg} BE A% & AFES
138 £ A5t A&slgc) ol E sulgl =3
& xylenec. 2 2% ehalellals 0.5 ml F- g
2 23 Mgk &£ 2-3kg e ofAlES 7Sk vbE
58°Col| A 1557k whx|stedeh. =5 AJEE 1| mlg
digestion buffer (100 mM NaCl, 25 mM EDTA, 10
mM Tris-HCI, pH 8.0, 0.5% SDS)ol| 4l 5L proteinase K
geell (20 mg/ml) 5 pE Yol 54°Cell4] 4847 gkl
2.2 g7k o] F 500 wE A FHE &V
o] 7o) =9 Hu]e] phenoljchloroform (1 : 1) il
DNAS S&3ch 7138 DNA S5 & wizt=|
o] Zrelg Alg ukEdlch 50 plg] 3.5 M sodium
acetate S} 1 mle] 100% ethanolg %3t —20°Ce]|4] 30
Bl b 3 4°Col|4 14,000 rpm e 2 3077F |4
Halsle] DNAS A A Zld DNAS 1 ml2] T0%
ethanol 2 =A%t 3 Speed-Vac Concentrator@ 724
7ok DNA pelletS 5 200 pl= o5t 4°Cel]
stalelch o] g A peller el glof?l DNAS S
el A ] ol FaES]]E DNAS RS S
A3 g PCR gEgoll A-Bslsich

(2) ZEE A MMBFE (polymerase chain reaction,
PCR);

(D) Primer: PCRS g2 o 7 HE] 515k Pre-
mixtopS o] L5l F2e}el L, DNA integrity 53 -&
(internal amplification control) 2. 2.4 human f-globin
specific primer (3h= A-5)& A-88l3laL, PCRel| o]
25 primers ¥ Algel 2l 2]sle] el
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@ PCR gl b5 Fek2 Al8q 25 uw 8w,
reaction buffer (10 mM Tris-HCI, pH 8.3, 50 mM KCl,
1.5 mM MgCl2, 0.001% gelatin), 22} 20 pM#] 2]
dATP, dCTP, dGTP, dTTP (Boehringer Mannheim, Ger-
many), primer, template DNA %! Taqg DNA polymerase
(Promega, U.S.A)9} Z548 2ellz sl PCR
& premixed 8-9fof] == ell4 Ea|2t DNA 200 ngit}
forward 2! reverse primer 2} 50 pmoleS Y51, mi-
neral oil & Hbg-ol§ ol2 & depaturation, annealing,
extension&  F| ¥ &} 1l automatic thermal cycler (Ta-
kara)oll 4| PCRZ “=2lslqlc}. PCR 4HE9] YRS 2
she] 1.2% agarose geloll4] 3057F #7)ed 3l 05
vg/ml ethidium bromide £<e] o Halo] z}2| 4] of]4]
DNAZ¥ of 315 2<%t o}2 Polaroid2 2eds}o]
A5 w7)ar SSCPE allel A k) —20°Ce) Bt
s el )

(@) Single strand conformation polymorphism (SSCP)
Bi: 15 ple] PCR A4bEol] denaturing solution (95%
formamide, 0.05% bromophenol blue) 15 pl& Y 2
= wellA 3Rt F & Fel dgel W
12.5% polyacrylamide gel (15 cm =15 em > 0.75 mm)
ofl4 200 VE 164744 = A7) od 53t M7l Kol
Bk bl 22 o oAl gl 10%
cthanolel] 53274 ©7hE 3 1% Z4bel] 387 whoe
2k 0012 M A4 ool 204870 hm S
2 Ho]d 3 028 M sodium carbonate, 0.019% for-
maldehyde H-efe & w2 #ict DNA band #} 24
g Fskr1E s 10% Ao 1057 5144
7|3l TR M2 ¥ cellophance 2 gelg 7hed 4]
B sl o}

4) Zp2 B ps3 gk} Rb ghulel] oj#l e
=HE A dhee] B 22 RS Pty
nld e m fete] =22 FAKoel|A Feko] o]

Table 1. Age and sex distribution in the germ cell tumors

Germinoma YST Embryonal
Age (years)
0= 10 1 3 D
1120 4 3 l
2130 10 7 3
31 —40 3 1 0
41 - 50 1 0
Sex
Male 15 11
Female 7 9 0
Total 22 20 4

YST: Yolk sac tumor, Embrycnal: Embryonal carcinoma

A HgNe g A= A F A Fo4 A=
J&l 0%el A8 24, 1-4%E trace, 5~24%F |
b, 25~50%5 2+, 51% o|ArE 3+o® sl¢dch
PCR-SSCP ®]ol| 2]} p53 §-#4 2} Solvje]e] o]
Al A Eeldk DNAZRE o2 PCR A4 ES
2o] A7ldEsln b ARE 1 Aake) v astel
p33 31 7ke] Feqiwle] o L5 elsjgic)

5) EHA2: p53 whw) wbe p53 G A o] ul
Rb gk wr#le] 43 tad4a) Faok F54 dady
& SSCPPC+ Z= 1S o] fa)o] chi-square tests
HAsdor] F2=F2 pvalue 0.05 o|slz wbelc)

& 2
1. 4 K22 24 (Table 1)

4 $habe] oled BLEi= (a5e] 484)9 o, 20
b 7hah gl (43%). A2 dala) 304 (65%),
o Z2k7b 16+ (35%)gich. A7H 2= gk (25q), o
A (156, FHE @), &S5 (1e), HF (1)) S
9] EEE ¥

2. p53 CHMEDY CHEH P19 EX|848t P4 (Table 2)

p53 whef o] WAL F 460l T Tl (15%)ol A
Fol et wlAlEFe] 220 F 4ol (18%)oll 4] 4]
ol wlobd FF el F 1ol (25%), b
L 20e] F 20| (10%)0ll4] A& BT} (Fig. 1).
bl ShHE, wiAlEE, dalebzoke] A oAl E
& Belovt FARE 2= gl (p>0.05).

3. PCR-SSCPHO| o[ ps3 |HEX H0| Z&
(Fig. 3)

p53 ghulAel] <kAUE HAT wHEZ 19ellH
cxon 7ell4 A2 we]z} x|l (2.2%).

Table 2. p53 protein expression in germ cell tumors

Germinoma YST Embryonal
Megative 15 11 2
Trace 3 7 1
+ 4 2 1
+ + 1] 0 0
+ 4+ + 0 0 0
Total 22 20 4

YS8T: Yolk sac tumor, Embryonal: Embryonal carcinoma
(=) 0%, trace: 1—4%, (+) 5-24%, (+ +): 25—350%,
(++ +) >50%
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Fig. 1. The volk sac mmar displays a focal reactivity for p33
inmumostaining.
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Fig, 2. The yolk sac tumor displays 4 strong reactivity [ur
Eb imumunostaining.

4. Rb Chef Ao CHE B9 ZXgt= HA (Table 3)

Rb chuda] uba] o 4hod] Soofld 190 (41%)ell4]
Aaolelck mjaEEel A 22<d] T 104 (45%)A] &
A2 ol g vhglubEell 200 F 5o (25%), Wiet
A e}E2 4o B S48 Wald) (g 2). wield
gk A EE, wElubiek il FAE S Ble
v AR 28] el (p009),

Fig. 3. The SSCP el electrophonesis shows mutation in exon
7 farmow) of p33 zene in one perminomna. (¢ control, 1-60
germinoma, 7 and B yolk sac tumor)

Table 3. Rb proteiu expression in genn cell mmors

Germiooima - Y 3T Embryonal
Mepgative 10 3 4
Trace 1 3 i
+ 9 & 0
P+ 1 4 0
+ + - 1 2 0
T'otal 22 0 4

YST: Yolk sae tumor, Embryonal: Embryonal carcinoma
(9 0%, tace: 1—4%, (+% 5--24%. (+ =) 25506,
(++ -+ =»350%
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o AANEFYL FE @& helel uduhi
QA T} He Zokon ulal v e el A uh
A7 ghgkont, A4 FL SAAANE e H R
HEZ RE] ghfa) = Redely] Hell gbalals Fol
olm, A4 ES AR WNNZ ¢-F F 7h L
St ok 5] g wela) 4FE ALY ESe] o E
g9 pl7) ek AEE wiEt gl og Avkahc gl
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Hell sl s Fobo ujeldd ol o] v HES
o] vlole] =2 o g R34 Ao oslm glor},
A grtaA] A Eeke| et ula floln) 7)A
off Tall A= whslAlA] ekm ol AA el 2T
i TAHEEe] W o R A EZoke|s] ek
Al FoF HaA F4A e ) AR 65 =
2] whalel Zhejsle FAHAE FH A B =
Ho| glo] gheb’ ! B A HagwtA] she =
ool A oftsiar, Bk 1 753 delEide] thel
2hoi7l ps3 Aol Eelulolol Rb §A7] chuy
98 7 Fete] o] Go| AAAE F<k uklo] o]
SHEAE whelmat sheint.

ps3 fAztel olzle] WASL ps3 AL
53,000 dalton =27]2] Qletulo 2 wiob 2h8o] 4] ps3
o) o3y ol § chakabch BT 2 2R w2l
e e e A O a5 S - . o |
AA, =), elm zgr)HelA 7)Y ot Fob
ol 4] p53 FaAbe] woe|L} Ho] L2 oz ol
Eola, ps3 FH- A we] gl 2EL o] EA ok
A defipe FHeol olyi} glHe] A2 RE ¢4
vehte 7h E3 fH2 Hele] ¥ sz o1A
o ik’ of4dd ps3 clule] Zok 4|F o] Mals
Aalsbs 7112 AEFF]) F Fubr] Gl 7)o A&
wlo] MEe] 2dE oasle] AFEES 32
negative regulators. 283l ek 2 g)c}

A ET kA ps3 FA AL wolo] T ol
Bl of§- How, 53] e =288 A4S o)&
gk p33 chufe] wbde)| Daled ]l 4bHbE]l B T1Se)
ok el e A B3 F Aot 44
A E£Feke] 75, olale] e} F<kx) e ps3 ™A}
Gol Ta% Ad%E obA gecka gk’ Pengs
i 22ed)2] AHA A EFokol| 4] DNA E4E 3 Ha)
p53 §A A} Wol S #x) Egln” Heimal 55 340 2
4o PCR 52 whi-& %l ps3 §44} vlo| &
ksl oAl shel oy, & ool A ® falala) Faled
t}’ SchenkmanS''& 4] 4| EZ kel 4] ulo] =7 8
=t AAE Eoll ps3 ghwlo] mhalw sl 300 2] 4]
FEokoll tfel PCR-SSCP Y 7} sequencing 52 %
Sl ps3 G4 wo| S WAt stgliul, o
oflol| 4 Bk codon 1400 silent mutations] 32Fx]e] ps3
gl ide] ps3 Zedwelgl dUxjslA)s oklcls
F42 #h71% sbgleh ps3 whel ubels} ps3 A
Heole] g x]ell e, Pengs-2 nstoll4] A7) b5
o] p33 chufo] uizkz|7} AojF] 7] wjFe|efa Fal
s3]’ Schenkman-2 ps3 ghule] shEdio] u)A
A 7les drlstE AL ohde, AlE U] ch
A3 ZE F oA sty chala o] wjaha el & glel
A% REchks a8 shgd e, A3y sl of
2] ubs] A 2] gkgkeh, B ool el 4] = d6ed] = To]|ol| 2]
p53 whul wi¥e| A9l n wby A ws) AN ek

AlE2] 5--24% AoollA] k4 ul2 S Helon o
% PCR-SSCP WM & E# p53 G3 = o] 1a]e
ARk ks gich ol2|gk Al AlA), YA EFk
2] p53 A =bel] gk M2l A HIEI} Ed)
pS3 f+AHzL wle] gle] ps3 chule] wilE gl e F%
Ho| w3 M Zx PCR-SSCP uh A2 2]
A wf e & <= 9lrh PCR-SSCP Hbe] ps3 &
Az} wlol S FaEsted] w25 euldk wde) 7]
A" 325 4 E2] DNA 3 wlo]E Lol A
o] FEI} FA HEa® B Age] #Hniaw
e mAshet YAE Bl oA oR Haly Eaka
Ao 7 ZAE Aol dolE #elsr) g5 A
oF Helvh HEH o g ofE ok ] AAME
Tkl A E=]= ps3 ghy EE e e} ps3 &
A2} wole] k4R Hol, pslo| A4 A|EFko] 4
A3t kel fofsla] ke Hew EZo)

Rb -3k 19800 o] Fubel] 217] b2 &) 25
o] edatzell ol FEIE Hxe] Fokolx Al
Zfoleh M Rb §- 4 AHE 4.7 kbe] (DNAR A Z 3}
Far age] AHEe olAksle] Alelol whal 110 To
116 kD2] #9145} chelAo|c) Rb chufa L Go &
i Gl Sl A = #2143 Aefle|m § kAol A g}
Z7] M ghA] Fekel] HAH oz el Ekghe), el
3t @ efollA] Rb ghelA 2 comye 9] Tof §4 2)}0)
ot #HAglzlel E2Fgl Hghwsle] ME =4S
Aaghcl. 2y o]2idt oA 752 molAls} Alg
L} H2 SV 40 virus2] large T, adenovirus2] ElA,
human papilloma virus2] E72 752 wlo]g]s & 4]
ChulE (viral transforming proteinjel] 2]a] 4RA1= o)
Rb 3 7}9] Seiie]i= 429 Rb pockete]2}i Hz)
o A AL A Aoy dojilm o)) B i)
2 Azl B4 27} Zhisl M| Ee] v zAA
F7|7} whgtch s Rb 3 A= ubel 3] o))
TS 5 g3 AE B FaHo} Adle]
ofitol Foko] whAlE = A FA o)) 27] el
T TR E9dwe] L i of 2 a2 ¥ Hy) o]
v 32 wlte) digdE e Baad e w3}
7} deutAl s, Fulale] fAHA W Aol 4
HA fAA2 AE 32 M99} 722 o) 2w}
A FAddAFHA] olF:HYAS AdaA =
th e@] g 7h42 1971 KnudsonS-of] 2]z o]u] )
A1%] two hit theory 24 2|45 (genome)2] DNAS} Rb
AArTollA] Y2slhe o] dF AnSs =ax
o glck ™ Rb §A Ao B8R 212 2o F
% A S doF|y o|FollE ful, g, ubat, 71, A
H4 SollA A7E gEe] glgpP

Reissmanng-= 219¢4]2] w449}l 4] DNA,
mRNA, @] b2l $Feflale] Rb HA A 24
A8hE =43 vl Southern blotel] 4= 261 (0.9%),
northern blotel] 4 3= 22¢]] (10.0%)¢] Rb §-# =} =8
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163¢]] = 53] (32.5%)ellA] 44 2wy Rb El-
Wl ke Bela ™ o]ele = b HatalEe] o
Fell = dxjals HibE Hef ﬂﬂﬂﬂiﬂﬁ!” o]

Rb S#z} wjgA 4AeglE 7Esbed 7hak gladt
A Fe2] sz elAE L gleb T o)) gk A
Rb §AA7) v|23 3n B33 =25 7FA5 9

o™ Southern blote]L} Northern blotef] 4] ghul] ] ub
Hof] o]42 deo = gle A vl|Ad G
e HEsle A Eoleehd Rl vk M3
sl s]o] WA x| FelE bandl} transeriptz}
7:1%%1 & g7 wlEez 4w $ glrk”

WAl oA = A A ETEako] 48¢]] S 19e]|(41%)
nq];.]. L HES Yol Rb SR} QA4 EFoke]
Aa} wbA"e]] hofg-S #Hold 5= glgl o}, ofF
of]l thal ol 7} vl §- BS54 AAHolvg ¢ WS 5
gl S 28 Al5Fel AFv dasielgl Agket

E.n_’.‘-_-

= =

AN EFek 4605 Tl e ps3 ghufe] wo=
z| 318t 74 4kel PCR-SSCPH-S %3F p53 H#44 ¥
o], Rb thul o] wof zzslst HALE HAlsled b
o e HEE g

1) A 46l F p53 ghuie] Wl
Phabe] g o, WA EEe] 224 % (18%), w3t
Foka 20s] F 24 {lﬂE’-a’: g3 wjeld 2 4
o] F 1]l (25%)0l| A kA& RSt

bj PCR-S55CPS u]%—ﬂ p33 A2l we) = w4 E

1o (2.2%)el| 40k THEkE| gl ol

1) #2)) 46e] 5 Rb ghede] uk ﬁ,-lg% 194 (41%)o]]
A sAdelglch wiH|EEA 22«0 T 10a] (45%),
Ll Eeke 206 3 5ol (25%), :wl:ﬂ ujel4 <F
T2 4l BF S4E Kl

o|4h2] *h: p53 FrAzs A A ESSE b o
BodslA] v Fog e Rb -4 271 4544
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i3k # £ el ¢l 57t dastelal Afzhghe
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