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B AR N FYF 2 =Tk A
won fEUgdAaE Ha F7tdle FAE B
A e GAY $AE 298 ARsa (A
AREL, 1987). #Hiotel €10 R MR # 4R de
FAL HYe 2AEFE Uy Ey o )‘*ﬂ
¢ 53 ‘"’c}"dﬂ Hog HEA Ydew &
guteto A= ol 3 My Aducte] Yty HYF vt
ZEH YR %}EM AR AR 9, 1994).

%o&g‘ WMATVHE BaAMESA o ® rasit myc
3 7 RS Y HEE FTHAAAN & &
Sate A9 A X (dominant oncogene)2t Rb
L p53 FRIAe o] AFH R A FHEG
AA st GtME 9= o F 4 A} (suppressor
oncogene) 7t Bi¥ A B slo] H o] RoZ
A gl 9rH(Viallet and Minna, 1930; Perkins
and Woude, 1993).

FA A 17p13. 10 HAiste ps3 # A=t A4
T FIAR YE 4 ded A2 DNAY o
7§5’—°°“ At cmycE NMERAQ &5
€3 AAE Aoz A EE Gl 2
78*]74*1 AA oz 7F FH HEFIIHAE 2
© 71 Z(Driller et al, 1990: 1991:
Martinez et al, 1991; Kern et al, 1992), EX 2 =
o} F EA 2:(apoptosis) B Y2 AM MEAIY S Ao
7= v7bd MRl 71 W g Fate] JEFAS AN
224 A A 715 € 7HH(Yonish-
Rouach et al, 1991 Shaw, 1992: Lowe and Ruley,
1993: Clarke et al, 1993). 281} EA ol 93]
A pb3 FARe AR g dAEA HA A2 E
27150l A dM Tl FAL S Bt
(Yokoda et al, 1987: Takahashi et al, 1989:
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Levine et al, 1991). p53 §3=}¢] Wols hH 2
missense mutation(60%)o] 9&lA ¥Yoj 3™ non-
sense?} splicing & Q.o el A7t 2pzt 20% A
A StcH(Minna et al, 1992). z2{u} ¢tol LAl E]
= Eﬂ"ﬂ" olg] @Ale] Az Bt ol
ras §A79 Wale 270, p53 SHAS] HEE
Fo HAse ez e Urh(Baker et al,
1990; Prives, 1993).

po3 FHze= HY, e, &G, 9 oA
FHA sgwiolst #FHT 9= (Levine et al,
1991) %o & HEE vAHNEHG 2F9 45
—75%°0 A pb3 A& Bl YEhd Y B
351 9t (Chiba et al, 1990; Minna et al, 1992;
Mitsudomi et al, 1992). p53 |- Hzle] EHHolg}
o ghate] o foto) FAA A =do] Ban
H LA A= Mitsudomi et al(1992)7 Me-
Laren et al(1992)—°~ FHx Eddo] 39}
g9 4EHAE F9% FRRAC fY B
8tg 21t Quinlan et al(1992)»} Carbone et al
(1993)-2 pb3 #FdAY Edde|7t slod #xle
AEZ| Vo] Bt BAE 3o ofF =go] Bo

o] TNM ¥ 719}o] AadAd ot 43¢ =E9.
T Hol= erb But ras S 2 W A gL

o &7t Ucles 835 9loh(Gazdar, 1992: Kern
et al, 1990: Rodenhuis et al, 1987).
ofo] HAFEL fElyetolr] vAMEALSE 7}

24 Be 2389 APAEAGPR X8
BN 899 2RERH A9FA UFA)H 10
o o] gaoll A ZIAARAA AP o2 2L BYA

29 2ALAL ez YN pb3 BUZ
EFAE ol gotel p53 ule] WS W =5
gayon BaAsed TNM H7istel JaaAg
ARG
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B0k A e el oA AR ARy =

AZ 2 i o] 8 4 Yo WS- Ho]i= Novocastrart®] &
L2 p53 whE 23k DO 7% TBS(Tris buffered saline)
& 8] A skod 241 7kg ol 37°¢ ol A WS- A171 &, pH 8
A AA RN e dHqEAe} s 48 2l TBSE FMF 22k A<l \'ectror*}i’l biont -
oo} s AWAI e Ao AP ',‘WH}}«"] invlated anti mouse 1gGZ €l B 37Col A 303
glzf o] W AvE #holyl gt 1005 v e FARUE-SPNE R
skt TBSH thA] -4} 3 streptoavidin-alkaline phos-
2 aiot xR Bhat dAl phatase conjugate(DAKO, US SA)J_, = 2] 3 377 o
X 3047V wrg-sl TBSE 4% new fuchsin
wageon DA werer ¥uy x7 (DAKO, USA) o = i A1 A 137 skohvt.
o Sum FAE zbek fegabel ol S-Ael A 60T 3. Biol R BIEIR OIAN THA
of 4 30EW A 1A 7F Aw I 9, 100% Xyl(zne,,o,j;’:
SR mhebd S Al A shal 100% Aratgol wE volodalyl P 4 40070l
SaM 33 &2k B 0%, T0% I gl 2 SEH ye o a MAsla 400molA @SR
Aala) A e B etk vl A po3 M Ak A s w2 A &b A fiel| mhet
A5t 7] 9eh 30% normal horse serum2 & # ¢l 3l ory mo oxomn FTR&HTHFIg ).

Fig. I. Microphotograph showing diffuse positive(red) nuclear staining in sheet of anaplastic squamous
cells (Immunohistochemisty for p53 DO 7 monoclonal antibody, x400).
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= 2} 530 o] &} 5y
1(42 75) Svt.

=715} International

oo Edhsl cfA
F 589 o g Fqrfel = 59,
WrlAdAdeE TNM &fol
Staging Systemol] whukir # 7)ol wpi 8la} 4=
71 174 27], 6o 3A7], 18al 3B71, 7ol 4] 1()@]93
c}(Table 1). 914 & o]7} o= 47] ghxte] 917 ol
Has 5E, 5, 25, Jﬁ‘ s 2 x| girH(Table 2).
A G Az a9k 58l F 304(60.3% ) ol A wiodod Mt
Aol i}
(Fig 2). TNM ¥-Foff up& ul719 p53 w48 1
717} 94 (52.9% ) ol A oFAd, 271+ 501(83.3%) ofl 4
oA, 3A7| 3= 1'3011(7220/)011 A oFA, 3B7]3= 3¢l
(42.9%) ol Al ¥4, 4717} el (50.0% ) ol A oFAd o8

3 okddoladm AAzA A T

4o} gl cH(P=NS, Fig 3).

T wW7lof up& pb3 wWd g T2 314 F 209
(60.8%), T3 142 3 821(57.1%), T4 13 & 7=
(53.8%) = pb3&-53 T W7 bele FAEA &
o] A& giodch(P=NS)(Fig 4).

N #rlol] o 9382 NO 268 3 133(500
%), N, 108 3 7:(70.0%), N, 218 % 1420(66.7
%)oll A FAdoleln N, lell: S4deoz glzadxo]
7t ogldE BN @lzddelst s +(N, N,
N,) ol k4 && 7}7} 50.0%, 66.0% 2 = =3 o] 7}
gy ol A Jfﬁ;%ﬂ =2 A8e Helor}t Ny
o} wago BAA foie gUcHp=NS)
(Fig. 5, Table 3).

AAHo] FH(M Wr)ol| w2 wad g2 ol
MO 482 & 30801(62.5%) 7} oA e]li M1 102 &5
#(50.0%) tdoz Mg} W g Alelol: &

TNM w7jol bt el dolt mAdA o Asd fel4do] ic(Fig 6, Table 4).
Table 1. Distribution of patients by TNM stage
TNM stage I I Ma mnB I\ Total
Number of patients 17 6 18 7 10 58

Table 2. Characteristics of patients with distant metastasis

Case No. Sex / Age TNM stage Distant metastasis

1 F/69 T2NOM1 Ribs
2 M/49 T2N2M1 L-spine
3 M /50 T3NZM1 T-L spine
4 M /66 T4NZM1 Lspine
5 M /65 T4N2M1 T-spine
6 M /62 T4N3M1 Contralateral lung
7 M /54 T4ANOM1 Contralateral lung
8 M/ 48 T4N2M1 Contralateral lung
9 M /57 T3N3M1 Brain

10 M/70 T4NZ2M1 Brain

Table 3. Relationship between P53 alteration and clinical parameters in squamous lung cancer

P53 positive P53 negative P value
Nodal involvement
Free from tumor{(No) 13
Metastasis(N,, N,, N,) 21 NS
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Table 4. Relationship between P53 alteration and clinical parameters in squamous cell lung cancer

P53 positive P53 negative P value

TNM stage '

I 9 8

Il 5 1

A 13 5

B 3 4

v 5 5 NS
T

T2 20 11

T3 8

T4 7 NS
N

NO 13 13

N1 7

N2 14

N3 1 NS
M

MO 30 18

M1 5 5 NS

60 — 0/58(0%) 35/58(60.3%)

50 —

No. of P53 positive

10 —

40 —

30 —

20 —

Normal

Tumor

Fig. 2. Number(No.) & precentage of P53 positive in tumor & adjacent normal tissue
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13/18(72.2%)
9/17(52.9%)

5/10(50.0%)

37(42.9%)

5/6(83.3%)

No. of P53 positive
3
I

TNM
stage

| ] A H1]:] v

Fig. 3. Number(No.) & precentage of P53 positive according to TNM stage

40 —

20/31(60.8%)

20 —

814(57.1%)

7113(53.8%)

No. of P53 positive

T-stage

T2 T3 T4

Fig. 4. Number(No.) & percentage of P53 positive according to T-stage
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0/1{0%)
0 — l N-stage
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Fig.5. Number(No.) & precentage of P53 positive according to N-stage
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Fig. 6. Number(No.) & percentage of P53 positive according to M-stage
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p53 A A2k 53kDag] #elvhu g 2 A 1979 of
sl o (Linzer et al, 1979; Lane et al,
1979), Mgl SASFHARE YA ey H2
o8 S A A pd3 7 A =xHwild type) = EA
Ho)d p53 A= (mutant type)o} ras 11—‘47}01]
218 MEWMAL A& dAle gHAS AA3F)
= ¢ A A A (anti-oncogene, tumor suppressor
gene)E i A ¢lcH(Finlay et al, 1989: Hinds et
al, 1989: Chen et al, 1990). p53 f & 2} 2] F 4 A
718 QaatA el A A= kAR # 9 wjol A
FEAEe AE-g FalA WEH o GlyloA
S FAAAA S72 A5 g HAFgeR
N HEZAE QAEE o ?—h’ﬂ/‘% AeH(Dr-
iller et al, 1990; Levine et al, 1991).

o] HA®Moly phle Al Al M ESL AL
A E3A 8t (Jenkins et al, 1984) ras oncogene
# FgsiA AEds e oy (Eliyahu et al,
1984: Parada et al, 1984: Jenkins et al, 1984:
Finlay et al, 1988), Z%M ¥ o] 7158 zA 3o
(Wolf et al., 1984; Eliyahu et al, 1985). &4} p53
FAAVE EdwolP o R By dels kA vy

A3 Aol Hojof shimel 12 dlZ A SV40, obtlx

vho) ) 22, Q4] 9@ Zuhubol ) 2:9} & DNA 5%
Bo] 2] 2o

| YR LA EH] Ao pb3 3}

Nea AAsle AEE "HY AT ALY FYge] A7)
Al & Rer d#HA Ad(Linzer and Levine,
1979 Lane and Crowford, 1979; Sarnow et al,
1982: Werness et al., 1990). 1 99| hsc703} 7+ &
ol A 3 P34 cde? kinase?} casein kinase 113} 7F
2 protein kinase?} pb3 4 zeF AHo| U A
o &  4d A on(Pinhasi-Kimhi et al, 1986:
Hinds et al, 1987: Milner et al, 1990), ol
90kbe] PY0olz}y= Al Evtwlo] A4 i E¢iWel
ph3 ©tM i zho| ¥l ]9t Hinds et al, 1990). o]
71-¢ mdm-2(murine double minute 2) ¢ &%z}
Abgolgty st om, pi3 F A% Vs =HsE
Ho g WA} F mdm-2y= phiol sl A difE
transactivation® A A3ty 712 ol phlol o)
M 2HHE A EEH 0] mdm29] &M AAHE
T ATHE A& grigich % H 2o mdm2 FYF
AR ph3e] AR A 542 Hojk

HRHO T
b

= A8 4 dvhe 13 E 9 H(Finlay, 1993).

po3 FrA A A A8 AE B A2 e
v oph3 fd ’\Har f13 FHAZ A FAHLe
Z HoyAu Al A go] F Are Ao
Hopal AAgAed 4R AL ofyil(Done-
hower et al, 1992) A4 p53v DNA2 Z§slo
cmycs MY EH Hodle EAESY HALE o
Al G171 TAAAAM 8712 dolrzbe e W
A &F31(Kern et al, 1992; Kern et al, 1992) o} E
Al 2ol o 3} ( Yonish-Rouach et al, 1991;
Shaw et al, 1992) A ¥A +#4%<! mdm-2 fA2F
= ph3e} A ¥she] p539] tranactivation gene2] 7]
& W) ale ph3e) M Z25 4 A TS AASE
o ogiytH{Momand et al., 1992). = AA &
Arge] oA et 9 mdm-2 AR FHo)
ZHE AL mdm2 {2zt A Ho| pb3 {4
2] 71%& AP £ Jvz FZEH(Oliner
et al.,, 1992).

ph3 FARY Eddole o] exon 5-84}0]
A dojtm (Nigro et al, 1989; Takahashi et al,
1989), pd3 FHA ol & HAde WHoZs

PCR-SSCP(polymerase chain reactionsingle str-

WY, Olr nn

and conformational polymorphism)(Orita et al,
1989: Spinardi et al, 1991; Mazars et al, 1992;
Mitsudomi et al, 1992) 9} p53 el ohst g
HNE o] &g HAZ s G MYo] Bo| oj&HT
91 S 2 (Gannon et al, 1990: Cook & Milner 1990).
2 F7IM Gy o] Ak Miller et al, 1990:
Martin et al, 1992). PCRSSCP¥Y & §xzte]
23 Y {55 AYsede e 83 wiyol
A% p53 ALl EAMels @ ¥elolY Feh
of AAE @orng IriMERNETs WYz
ﬂﬂ?ﬂ‘lﬁ’”‘u"] p53 frAAte] EdWelE HMsidl
] oy R(Iggo et al, 1990)% Utk PCR-
SSCPeol W z=Aastd M-S o] &3 pd3 AR
olAte] UAx§-e AHAE Carbone et al(1993)&
65%¢eh 3. ¥ 3139 o
EoHold p53 we M pS3 wrulo} u) ) Al
W7 o -3 71 7) wj Bofl (Hinds et al, 1990) # &
H ARG TSz G ol BhHY 2}
92 Ga pb3at EdWeld pbly FRI gE)
ol GUFAE B EHA ZF A pS3
glo} HHe AFE 5 UA =HAHGannon et
al, 1990: Cook & Miller, 1990).
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A3 7ol o3 g4
o] p53 ©dle} P Aol o7t UL F A
49 9o gy AL IRFTG Qe

%2 ZA%e| o % missense point mutatione] ofy
gross deletionQ] 73-3- p53 ¥l A Lbo] A& 5 A
olM e oew & 4 914l point mutation$!
o2zt o7 Hazd Ax g \:,_}-u_}i
stAl71 Al ¥ty g or Wi At 9%
o Z & clonal cell line(A549, A427 %2 #H oAl
EFet JW 228 hAGAHEF)NA BAR T ot
(Wynford-Thomas, 1992).

oA oM AHA XS 60.3%NA Hdx
Azt Mg po3 whelo] W e HYed oe
Mitsudomi et al(1992)¢] 75%, Iggo et al(1990) 9]
70%X% = 24T Quinlan et al(1992)¢) 55%,
Hiyoshi et al(1992)¢] 49% x5 vle =gon, =
Slell A= 51%(olo)d 9], 1994) W= 56% (A F &
9], 1993) 2 ¥ AoA FA&o] %7 EUdt. of
He ztoje AMEE A RINE, T uE A
of, A ¥ zZA o nade) ol met zo|st g
F Ao, 2FH wE EdEoly Hlxs H
Bgugrol Mol HalA 2y BHIHY=d(Z
Mg 2] 1993, HEE 9 1993) e HIUGME
-8 AEY v £ HoFE 3 Qi (Chiha et al, 1990;
Suzuki et al, 1992). &£ Mitsudomi et al(1992)3}
Hiyoshi et al(1992) & &<dwole} Fxrje] AW, &
AL, THGH EFdes JDaA ) gloy g
8 #FF, Sz A&y TSI B,
McLaren 5(1992)% pS3& 9t E Yo Sd e
AR SA Us ATE A Fdo BAAE F
AE AEZ A FaAsicz dastgch 2y
Quinlan et al(1992) 3} 7 %< 21(1993)+= pb3 ¢y
Hol o] Fajeo] of Fof ¥ dxlgte A
Rty Bk

gl diolde TNM EFo o3 Wrst
p53 Edwlelo) da Aol = f9 8 FaBA Y ¢
A olE TNM B2 FRalA zhzhe] 47|
W p53 W & o] 2ol & FAMG A FASA Fof
S Uy 2 Holvt gle w R g HA
17F = stoflA] pb3 Ed ol Bd go] & HE
£ Rl Hiyoshi et al(1992)-& 3 Al X ) Qol}
A= pb3 DA e AW o] shxjol of Fol= Y#
of YA RE MAgelM = W7t AP, urHA
Tvb Zutelel Ao B Folxety Risd

do o &2 k!

0

o4

o%‘i )
2

o
lo
}«‘

003'_

3 Quinlan et al(1992)2 f1uhg Aol A= p53 L&
ol HlA ggor} HolPEHAes FHOZ YE
Wil o} ats Holy T HolA 2419 Fxjol v
Al AE7IZvol BAUTtE B st B uale] ula}
Zho] 7t 9loiA pb3 EE s} TNM W7l 2 o $9}9)
HodAlE oy AyYH AA EE Aol
Thor et al(1992)& f¥¢toll A pd3 HH L o F9}
A o BastAch ® HId e HY s
AR S| M p53 o] HH PTG X H o] HY
o] wale o oA o] {7 oldE AA Aol
= AL ANALSHSL t}H(Vahakangas et al, 1992
Klein et al, 1993).

2 At pb3 Faxte) ide Hge Mo

ote Faleh AaTAE 2E 4 e ph3 £
2] bt o] Hieke] WA dis 71 dhy o Fol |
Ay G dajiMe o B Aol Z717F 3
#2e 28 202 AR HY, H2 pd3 KA &Y
Hol7t & pre-B cell line(L.12) (Shaulsky et al,
1991)3 FA4 erythroid CML cell line(K562)
(Feinstein et al, 1992)o A A A pb3 A 2} (wild
type p53)E F¢ & (transfect) A EES Z4L
AN 4 Ak w37t o] A pb3 FA A F
Ue o8 ANgYs 7/1dE  Aden A p5b3
FAA7E Qe dHNEE WAMA S, fluorouracil,
etoposide ¢} doxorubicin} %2 g4 Fof uk-g-3t
A gom B ps3 AR de AEE o)E ¥
SAFoll gl o} FEAIZ oA HE A
of o2 A ¥ttty 3+ (Lowe et al, 1993) 39§
e §84° b S AARE 33 R, pb3 A4 A}
JEG BEAL 4 Q= o g BT 24
& A &3] AMEEHT e FEA A WSo] F
L& 3le ARYE 7|E 2 ok

e o

Al o) FAikel 8 Yol A] 19891 19 KB 1993 6
A7A S BT 4849 AP THS 22X E
E3 A dF " F 1000 7 BANAF 4
Aoz Ao UHAEAY 2GS e 23
el A p53 DA FEAE ol &3t p53 B9 W
Hg HAdzAsstAM g o2 Fasled TNM 87
oto] AuaAE zAEAC ZAARGEL At
534] oAbzt 5ol g, AHFA HFvols 5944
(42—75A1 )y H Tt
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1) TNM ¥/ w2 Wrle 17]17F 174, 27171
68, 3A717} 18ql, 3B717} 7dl e 47)7]7}F 104
[t

2) AdzAHAME BF 40| HYHAEH
ot 589 F 3594(60.3%) A p53 S| W@
S o)A}

3) TNM ¥ 7o oh& B p53 Hd&2 17]7}
99§ (52.9% )0l Al ¥4, 271 590(83.3%) A 44,
3A7) & 134(72.2%) o) A %4, 3B7]+= 3801(42.9%)
oA %A, 471 SollellA A (50%)L 2 TNM H
7o) w& p53 BH 9 Aole FAFHOR {9
Aol AJTHP > 0.1).

4) T W7lel ut& p53 HHF-& T2 3145 200]
(60.8%), T3 140 & 84)(57.1%), T4 131 % 74 (53,
8%)2 pb3 A EH T W7 Aleole] 5AE &9
A& AP > 0.1).

5) N #7]e] & p53 2@ && N, 26015 134
(50%), N, 11913 8¢](72.7%), N, 21l 144} (66.
7%)0 A %Al N, 1ol & Aoz gy A
ol7 gle (N3 g=ddol7t de #(N, N,
N;) Atolel= ¥4 &o] 7Hzh 50%9 67%2 d=X 4
HAol7t v FolA pb3 FHEo] ¥ AYS KA
o1}, ¥7)9} pS3 WH &S] Alolole SAHE #9
A& gATHP>0.1).

6) M W7ol @& p53 HHE9 Aol LH A0
7t fle N, 480 5 3001(625)7F Ydo1dx 94
o7t e M, 104 F 567} F4(50%)0.2 M H
719} p53 W& Alolol= FAGA FAAe] A
(P> 0.1).

oo ARPMEANY 248 Z9A4 TNM 2
Foll 2% ¥719 ps3 B o] wHA ol 9
& A@aA s )3, B8 o8 T, N, M gg&
TEA 4zhe] Wald p53 W g Aolg FA}
3 A7 SAHY FAdL dUer), g2 Ho|
7t Sl iy gEZA dolrt sle FelAM pb3 B
Ao B o] L AYE BYTh
X} o

[=]
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Ho

el s BAALSE: IRl 4FE ZALGE BY
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p53 Gene Mutations in Squamous Cell Carcinoma of the Lung
and Their Correlation with TNM Stages

Young June Jeon, MD; Seung Beom Han, MD; Sang Sook Lee, MD*

Departments of Internal Medicine and Pathol()gv*

Keimyung University School of Medicine, Taegu, Korea

Primary lung cancer is now recognized as a major cause of cancer death in Korea as well as the whole
world. Non-smallcell lung cancers (NSCLC) comprise about 75% of lung cancer and squamous cell carci-
noma is the most common type in Korea. Mutations of p53 gene arc common in variety of human
cancers, including lung cancer.

The p53 gene appears to inhibit the proliferation of cells from the G1 to the S phase of cell cycle and
is able to suppress the transformations of cells by other oncogenes, to inhibit the growth of malignant
cells in vitro and suppress the tumorigenic phenotype of transformed cells.

Alteration or inactivation of p53 by mutation, or by its interactions with oncogene products of DNA
tumor viruses, can lead to cancer. These mutations seems to be the most common genetic changes in
human cancers. pb3 gene mutation is known to be a poor prognostic marker in breast cancer and has
significant association with lymph node involvement. But in human lung cancer the association of p53
mutations and TNM stages are controversial.

Immunohistochemical staining can detect only mutant p53 protein bacause of markedly prolonged half
life of mutant p53 protein.

We performed the immunohistochemical staining on 48 surgically resected and 10 bronchoscopically
biopsized specimens of primary squamous cell carcinoma of the lung with monoclonal antibody(DO 7)
and analyzed the relationship between the expression of pb3 protein and clinical TNM stages.

p53 protein was detected in 60.3% of total 58 cases. p53 protein was positive in 52.9% of stage 1(17
cases), 83.3% of stage [1(6 cases), 72.2% of II1A(18 cases), 42.9% of I1IB(7 cases) and 50% of stage
IV(10 cases) which revealed no significant correlation between p53 protein detection and stages. There
was no significant correlation between pb3 protien detection and N, and N, ., as well as M and M,.

In conclusion, we couldn’t find any significant correlation between pb3 protein detection and TNM
stages which suggests pb3 mutation is frequent in squamous cell carcinoma of the lung but play differ-
ent role in progression of clinical stages.

Key Words: Squamous cell carcinoma of the lung, p53, TNM stages, Immunohistochemistry



