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Background : The p53 gene codes for a DNA-binding nuclear phosphoprotein that appears to
inhibit the progression of cells from the G1 to the S phase of the cell cycle. Mutations of the p53
gene are common in a wide variety of human cancers, including lung cancer. In lung cancers,
point mutations of the p53 gene have been found in all histological types including approximately
45% of resected NSCLC and even more frequently in SCLC specimens. Mutant forms of the p53
protein have transforming activity and interfere with the cell-cycle regulatory function of the
wild-type protein. The majority of p53 gene mutations produce proteins with altered conformation
and prolonged half life; these mutant proteins accumulate in the cell nucleus and can be detected
by immunohistochemical staining. But protein overexpression has been reported in the absence of
mutation. p53 protein overexpression or gene mutation is reported poor prognostic factor in breast

cancer, but in lung cancer, its prognostic significance is controversial.
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Method : We investigated the p53 abnormalities by nucleotide sequencing, polymerase chain
reaction-single strand conformation polymorphism(PCR-SSCP), and immunohistochemical staining.
We correlated these results with each other and survival in 75 patients with NSCLC resected with
curative intent. Overexpression of the p53 protein was studied immunohistochemically in archival
paraffin- embedded tumor samples using the DO7(Novocastra, U.K.) antibody. Overexpression of
p53 protein was defined by the nuclear staining of greater than 25% immunopositive cells in
tumors. Detection of p53 gene mutation was done by PCR-SSCP and nucleotide sequencing from
the exon 5-9 of p53 gene.

Result:

1) Of the 75 patients, 36%(27/75) showed p53 overexpression by immunohistochemical stain.
There was no survival difference between positive and negative p53 immunostaining(overall
median survival of 26 months, disease free median survival of 13 months in both groups).

2) By PCR-SSCP, 27.6%(16/58) of the patients showed mobility shift. There was no significant
difference in survival according to mobility shift(overall median survival of 27 in patients without
mobility shift vs 20 months in patients with mobility shift, disease free median survival of 8
months vs 10 months respectively).

3) Nucleotide sequence was analysed from 29 patients, and 34.5%(10/29) had mutant p53
sequence. Patients with the presence of gene mutations showed tendency to shortened survival
compared with the patients with no mutation(overall median survival of 22 vs 27 months, disease
free median survival of 10 vs 20 months), but there was no statistical significance.

4) The sensitivity and specificity of immunostain based on PCR-SSCP was 67.0%, 74.0%, and
that of the PCR-SSCP based on the nucleotide sequencing was 91.8%, 96.2% respectively. The
concordance rate between the immunostain and PCR-SSCP was 62.5%, and the rate between the
PCR-SSCP and nucleotide sequencing was 95.3%.

Conclusion : In terms of detection of p53 gene mutation, PCR-SSCP was superior to immuno-
staining. p53 gene abnormalities either overexpression or mutation were not a significant prognostic
factor in NSCLC patients resected with curative intent. However, patients with the mutated p53

gene showed the trends of early relapse.
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Table 1. Patients’ Characteristics

No. of Cases 75
Sex M:F 59 : 16
Age Median(Range) 58(25-74)
Smoking History No 16
Yes 51
Histology(%)Epidermoid 39 (52.0)
Adeno 27 (36.0)
Large cell 3 (40
Adenosquamous 4(53
Undifferentiated 2(27)
Stage(%) 1 15 (20.0)
11 16 (21.3)
A 40 (53.3)
1B 4 (53

Table 2. p53 Immunohistochemistry According
to Histology

p53 status
No. of Cases Positive(%) Negative(%)

Epidermoid 39 20(51.3)* 19(48.7)
Adeno 27 3(11.1) 24(88.9)
Large cell 3 o 0.0) 3(100.0)
Adenosquamous 4 3(75.0) 1(25.0)
Undifferentiated 2 1(50.0) 1(50.0)

Total 75 27(36.0) 48(64.0)

* p<0.01 vs adenocarcinoma

(75%), vlE2ls|ek 2915 14)(50%) ol 4] p53 Sighalz
o] zpiae Jehugich #yE2s 17] 1549 44
(26.7%), 117] 1615 8<(50.0%), 1IA7] 403 154
(37.5%), B 44]F 0cf|o|A] p53 #ghulzle] zpulty]

Table 3. p53 Immunohistochemistry According
to Stage

p53 status
Stage No. of Cases Positive(%) Negative(%)

I 15 426.7) 11 (73.3)
| 16 8(50.0) 8 (50.0)
A 40 15(37.5) 25 (62.5)
B 4 0( 0.0) 4(100.0)
Total 75 27(36.0) 48 (64.0)

Fig. 1. Immunostaining of lung carcinoma with an-
tibody to p353 protein. Nuclear Immunoreacti-
vity is noted on the upper but not on the lower
one.
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Fig. 2. Overall survival of stage IIIA patients according to the p53 immunohistochemistry.
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Fig. 3. PCR-SSCP analysis of exon 5 of the p53 gene.
Arrows indicate samples having the mobility
shift.
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Fig. 4. Analysis of genomic DNA for the p53 gene shows mutation from GTC to TTC at codon
157 in sample 24A and from CCG to CTG at codon 152 in sample 38. Note that sample
24 has a mutant allele as well as a wild type.
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Fig. 5. Overall survival by the p53 nucleotide sequencing.
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Fig. 6. Disease free survival by the p53 nucleotide sequencing.
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25 AgslA] Adste] DNAE 333l Eode] o
BE sk Ao Wasitis Aztglct

E4, p53--4xte] Edo]7} exon 5~9 o]2le] §
HolA dojure A} = A kAl 9714
g goupfogE g & gl intron FH AN E

o oM
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Hol7} Q& ASol= doz2]3etd Y3} g7 £
Ao EYAE dehd 5 gick AAZ sidelde
evolutionary conserved region(ECR) ©]2]2] 3-9]ojA
Ediielr} vlad Espl =z, v aAEs|ge)
75 2ddel) F907t b Fokrcl Ul B
25 e, Mitsudomi 5"} 2Ja}d NSCLC A2F
9] 73 codon 35~298°4 FdHel7} YalE G
olE F ubk o]2H31/52)9] Ed¥e]7} ECRE Wold
F-31o4 AL o]F 7l exon 4¢lA] FdHo] 7} )
Aot shdel, & AFelME pS3-dxle] exon 5~
9uke ez Edie] 58 A5 A 1 o
o] & 4 glo} ojgh WA oz dAgdeld:
p53fr-Aze] EdHols} Halgl 3245 5ejule] ECR
o]9]e] R9jo) giicky B = o sl
L 2E pS3fAAtd Eddol7} slolx p53dz}
ZAgste] ps3ghAe] Q=L FolFAjuk p53eal
AAE v BAABA7|= MDM2A-AALY] FF == 3}
Edo 9Jstolx p53ciude] spbde] vepd - 3l
o0, p53H-A121e] sl¥{(downstream)7Z Foll A B
Hel7l Qi Afelx p53fate Eddelst = A
$-9} 2L A3 2YsglSol EED|x #giclh
A, Eddole] Ffol wet Hozz|zl3t¢dAle]
Py} debd % glek Bordner V& ps3faatel
Edio]r} <zl 334¢] SgAEFA p53 W=z
Az A Az JPPT 1699(48%), ALHE 174
(52%)7} g, AT 7 EdHole] FHv
B.E exon 5-8A}o])2] missense mutationo] gl.ov}, A
#He] 739+ deletions, splicing mutants, nonsense
mutants, L&]3! exon 5~80}2] H-E2] missense mu-
tants 1.2, exon 5~8¢] missense mutation HYZ
Zsletd o2 94%(16/17)7} AA7Fsslgici By
stgdcl. Mitsudomi 502 w2 ESelA ps3-A-A
Ze} Eddole] £ o8 Fxixte] nj@As)e] 7))
thekghs i, @riMdEd ez EdHe)r) el
%] 524]% missense mutation 349, insertion or del-
etion 6], splice mutation 4|, nonsense mutation 7|
2, Eduo]e] tﬂ—'?—ﬁ'_—(é7%)°] missense mutation®]$)
d o2 FoFe] 59} xpo)7} itz Byslgict $

B 152 371859 exon 5~82] missense mutation ©]

9je] Edio|7} AG5E Az sge] A$ ps3
Reizasietgie) A7kes) B S g Aol =
@ Thor §°02 HUUVAE Y22 1592 snap-
frozen© 2 AP AXZE FFz2) 7} 249 FuehA|
EFoA HezA g3} sequencing?] Y| E7}
100% vt Baigiz|qt £ 4= ¥=2dgdos 3
AE s 2ol FFzAE AMgslgleng 14 gl
HEe] oz qlsle AEe dgubgo] UAsIx|
A& PSS A S ok

2} Fo] 7GRN oA I3k Ediole] B
+ codon 152, 157, 2497} 7} 2¢ll¢l5, Sqddo]e] o}
A2 GIT ¢37]" 3K transversion) 3|, A/C F7]A% 2
o], C/T <g7)o)A(transition) 1|8 G/T ¥7)33to]
30%€ 2HA1sldck o] Az wgtelA ps3fAAke
FdHe)d] P2z GIT G7|Ao] 7h3 Eslsiche
Bt Na) galslelony, 38917} codon
175, 248, 2730)2= AL Alol7} Yick Suzuki §'¢
< HaAEsg 9, F dAELY Fdsko)
pS3frAdzte] Eddols} AzyAz} glon, ps3HA
#pe] EdolF 50% 71 GIT 9713%e]gl o o2t
Edo]7} shufel] 3= o} li= benzo[dlpyrene | 2
A R Zoleka Busigct ol g $ig 3
AN pS3HAzle] o)) JelFE G/A 4
7)olAlo] 71 ey k2 Aube] 7hetgiatollA
+ A=A 9= codon 2492 EdWolr} F2e)
Quidong z]& 9 Jo}= g)7}x]ute] aflatoxin Bl ¢l &)
A 3 2heke] ubkgro)atelA A= 0= codon 249
o] o7} Qlgo) R, o] AL o
o) F5 9 AP s, Tz oo HYA3 el we) ps3
FrAte] Sdole] vl P o), H9 o) xjo]s} Fk
H 5 93E AL

p53 A2 Eddo)7} Rl o 3o vixlE Q%
ol HHate] FrubetellAds p53 fdzle] Eddo)s vt
dFdrz 2k Bart bl sola Ve
Fridetell A ps3 whale] zhdo] gl 7$- S-phase
fraction(SPF)o] gt o)72 e ps53 chilja
o] Al MEF7)2] A& whalsiar GAHE | o
s Z2e] o}H(proliferative advantage) S & oz
F533ct olE2 p53ciie] 2pdde] zAor
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H

A

2 M E, estrogen 8] 24, ¥-& DNA index %
Stz o] EAAEH JYBATE 903, cerbB-2 o
o) Fgezts At Adckn Bwshedch ps3
FraAle] Edole} sigkaiabe) oo} Ao thst
¥ o}A% E3e] x]7} gir}. Mitsudomi $7& w)
ZAZAG Aol ps3fAAt] Feddlols}t Balel
AE7RI} frol@ ABRAP} Sk mastgion),
dazsistd i ps3nae] shide] setel
2 dFelatehe Hush g0 Hiyoshi 572
"y ool s ps3dde] spido] Faje] o
35 Aol glslx|gt Mtellde FP=A Holr}
AAY 4ZAol7} Q1& wl, 2e]x et}
FELrE psichizle] by wis) wgkem g ps3
Aol spied 2 wjo] MgtelA B3 dlFalen
3lgck Quinlan 57 Wr) L 11 At 2 Hnjabals)
o EApellA ps3AzAslated A ool FAT
B)3le] AYE7)7be] ZAIU16714 vs 38784), A 1T
718215 AdgoR s M e p53g o] S4o)gl e}
Aolgl FxA A p53g o] Fog vehd 3hate]
AEZ) o] S A Pz AN BF p5334eldd
< 3A}e] wizle] ghgkomR(117049 vs 34704), ps3
zle] spikdo) B dlFE vehis #3218 v
2 AEE ¢ oz Basigch FUeAE 7 $9]
NS R} 3818 o2 psIkale) Wl
zA sl 23} FYZo] SHT vlsted 2dHE
&o] FoahA ZALS@1% vs 66%)S Baslgc) @
# Carbone 57-& ps53 ghulale] oz =)35)3tqd ) o}
AFe] AEN7De] ST niste] FolaA ggtov
PCR-SSCP 3l 7| &84 E¢o] f-5E 39}
RAA7} dglet Mwsted, ps3 FAAPE 94 o
FAHALZ 2H43517] wl o)A £ p53 hwiRle] st
o] FoFoll A DNA &AHE whadsleg ofdxe] ¥4
b 9L ¥ 7S AN

p33FAiAte] Ediolr} ¢he] A = 28] o
DAl Fedsh=x] o dsteie o] FF-el we o=
A BuEls glvk £ Q7 A} A 1487 Hg@ate]
26.7%(4/15) 9|4 p53ckuide] wpitde] eyt o]
AL 2 njRo] sighe] whalR, = A 27)ghA] o)
p33Azte] SdHolr} R Flo HHY 5 )

£ o

t} Ruletoll M E in situ carcinoma®] 16~22% o)A
p53shale] zpibdo] glglovt Foppeiel A7 H]
A A4 M) E(hypertrophic ductal epithelium) ol
A& ps3chule] o] glglgo) BuE et
o] A= frubet 1A 27|DA|, F ARt FH=
o2 AMFYS Y53P] oA ps3 FHake} =4
Rol7} olidg At ek Al Kim 5
< A 1gkEA(Y5) Rl Aol $]gz=(5/5) <A
Frefgl MEFNA p53FAAte] FQHele] ulET} F
%2 BustdA ps3fadzte] EdHolr} $gke] i
AR AP A Rz FE3gc) =3 HF
ool A+ ps3Adate] E4wo|r} low-grade?] astro-
cytoma )| 4| invasive high grade tumorg %] $#3}=1 o]
FAG Folgtm BuEw . AL p53-AA
o] ote] TRl ule} ¢+e] APiKinitiation) E= 3
o] Pofsh= Hel| zfolzl 9o, p53fiaiate] g4
Hol2] ool ule} 1E2] AlEH A5 (transforming
activity)®] ¥} tfan, 7} FolellA 549 £
WHole] o) wje} Foke] Ao 7|3 Axrt o
£ ol F5€ct o] 712 el & Falat
2] p53FAAte] Efo] -2k Fokol WS, Al
o] AEANZM ADBAL gl Aol A} A
Q Aol & £ gl& FHelth

AEH o2 p53{H-Az}e] o)A} s kR ik
< 71&9] s elFlAtd vzt on|glE S
u|x|A]= £tk 53] A A §7] A0 e
2 ps3friate] o] d wulAe] b -5
ule} B-53 F2o] AAPLTze] K27 2elr) o
9le 22 p53 fAizle] Eddo] 9 ps3 whfzle] vt
d 75 @A ol 8-E: W, 238, #3dH Fo
o FezlE ) f-83 x|EE S PE ez
Az} 2y BAlEREel 202 gigixet Al
A ®7|3A}el A p53-FAxle] Eddol7} Qe 2
SdHol7t gl ol vl B3] &% 2 o]l
FHAE7|ZNe] gL A Jehgleng ps3gA
2pe] Ede] 571 sigdile] 2 qdAE F =
71ALE eiEss REXEE o4 5 gl& A
o] glew 7 o& A3 APy 3l o)
FAE ez 3 wwdyr) s
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HITHA : p53 AR GAH] 17pll EAdE F
oFdAFAAY, EdHel7l 3= 792l mutant
protein& L uk7}7]7} 4 ~8A]212 & wild type protein
o] wizk7) 6208 wlsldd FAF F7HE HelAl &
o} Ao gdiolr} g S ps3 Dol 3}
ZA 50| Fhtdo] futEl=d], o)’ 71HE ol83l
o p53 Wz M ps3FARe] FdHeld
734 v e g o) o] 4E gk gl ps3
chizale] syo] gl 7ol IS wirch T
E717} 9 AA AE7ZE ZRA frelehA e 4
AHE o) Rusz Qe sigtell M p53 FAzt
o] Eddo] f-F, =& pS3he] P {77} oI
of mlxjE gL obFrix] AR gtk Az T2
gele] #|gtollAl p53 FFd Al faiake] Sl Wl
EE Halshw, o]Fo] g Fxke A Azl nlAE
Qg 243w, Wgz2]3}stgdX g PCR-SSCP
Ae] ATt Bold-E g7 et viaste &
slzal £ Q75 A)Pstgch

g 234 AR F JAEFHE FHFA AL
Ak} 75418 dAoR shgl e, Hex s
A g BAREY QT SlstdE olEe] FURF
(paraffin block)2 o]-&-3lgic} p53 hde] Hezz]
3 AE 917 YxHeHA R DOT(Novocastra, UK.)
& AH4-3}915L, PCR-SSCP ¥ d7|MdE4 & $13t
ot by Eojzz) oA ¢2aE Aoz s}
o] DNAE F&3}o] o435}t

ok

1) AA 759 s} AgzAsetd A A3 27
<(36%) A ps3tuEe] wpiad B ckTable 2.3,
Fig 1).

2) AA A1) ps3 Ak Py oJF-o) w2 F
FAAMYEZ1L p53 AT T BF 2570, 7
HAPEr|7ke 27 25 137092 £93gdckFig. 2).

3) PCR-SSCP ¥Aoj 2J3k p53 f-A#}e] mobility
shift= A)@g 5841F 164(27.6%) A =it
(Fig 3). Mobility shift 7ol & FFAAPE77}

o

2 A

2 shift7} Qe 73 gl oA 72 277043 2070
4, FHAEAE 27 804, 107092 o) 2]
7} fsicl.

4) Q7| LEHE B8 ps3 frdate] EdielE A
3 2941F 10(34.5%) A Fl=l AckFig 4). |71
AdE-H Az Bdo] 7ol wkE FrAARE7T
& EdHol7} A 3 i FolA 7z 2770,
2278olQen], FHAETIZRE 77t 207097} 1074
42 f2)3 zlolE gisloy Bwolrt gl A =
71AdE 3= 7 3& BckFig 5, 6).

5) Hdz3]3}8ted ML PCR-SSCP A& 7|F2=
& o] "RE 67.0%, Sol= 74.0%, 1L YAEE
62.5%°]ick. PCR-SSCPe] Awh= d71448Y 2
E 71202 ¥ o 935 91.8%, B0l 96.2%, U=
5+ 953%0]lck

4= : p53 dchwizle] 2Py Ax, PCR-SSCP Y
ANANGEH} FdHo] fFv vl EsgEALe]
ZAAFEE dF9] S| EaMde 1 B4 A
o}, EdHolr} e A ZIAEE ke AL R
Aok =3 pS3RAAY] Eddo] AMess Az
2 3)5}t9] ek PCR-SSCPH°] $-7315ict
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