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1987'd 1956 19929 1297b2) ANt o oo
3 Augagdels ¥r) 17178 M717HA 9] vlaA4)
Hgez Y F XA HAEE NPT P
F9o] el AN A Bde FHAET
o BAEL HHor gt AF Fhuez v
g o] #AEY A2 o) &3te] p53 FHAe] A
2 Eddo] HALE AR 2L £HOE K-ras
FAAe Eddo] HALE AlgEtd 58l HtE
4t iy Babe) Hit JdEL 5624010 Al
¥3& #yA o] 3H5o(60.3%), W7IE 2 & MA7|7}
240(41.49) 2 7+ wskeh

2. 4y
1) p53 FHAle] W 2 Fevio] HY

Oh "z H et Aol o p53 v ¥d
a4

siot 229 p53 Gl g g WP zHIGHA LS
gty ¥mjzAeN o Fo 2AHBEL wHEY] o
B hematoxylin-eosin(H-E) 9428 %] #4&
AFAE § Fogo] P HHE dYoE H9=zF
et A AR AT SYNET R FH A ¥
ZAg o] &84t ph3 e ol g W =33ty
248 Vectastatin Elite ABC kit(Vector Laboratories,
Burlingame, CA, USA)E A}838}4  Avidin/Biotin

immunoperoxidase W2 Alddaly o, pald e
g dadazes 44y 2 Edeld pi3 FrAtel
2% ¥h23h= DO7(Novocastra, Newcastle, UK)& A}
£33

WL okgdld $4 4-5 ¢mB AAE FAYAS
58T dry ovendll X 604%-3F AEAIZ ¥, xylene 22 3}
gt AAsEh chEol 1009%, 959, 90%, 70%2]
ethanololl ztz} 1084 eldte] Fug g AlAg ¥
endogenous peroxidase?] #H&-& A5 & 0.3%
HO:7b #4748 &4 methanolo] 1083t Atz
PBS(phosphate buffered saline)(pH 7.4)2 1084 23]
AHsGT) v 5oy dATE AAE ] st A
< 1:200% 34 ¥ blocking serumel 30&7F A3t
. gFdoz M YA (P53 monoclonal
antibody) 2.2 ZAARE 2A7HE<t 37C humidified
chamberol] ®igslgon, SAURTlME ARFA
A PBSE ALg3tgrt. Vectastatin ABC Reagent
(Avidin dehydrogenase biotinylated horseradish pero-
xidase H complex)(Vector Laboratories, Burlingame,
CA, USA)E 30¥-7t Hed ¥, PBSE 10%7F 38 AH
st o0, thA] AAHEE peroxidase substrate solution
oz 2~787} Aal¥ ¥ hematoxyline $9o & W=
4 M8}l 80% glycerol gelatinell mountingdtth W<
zA gstg el FANEE HAYA T "o HA
ZUNEF p53 HAM XY v gl o} FYEE B
ol MESFI A FTEHEY 26% 9Nl HLE
TR, 5% o4 ALE fLEToR A
st At

(\h) 24 dHAA DNAY F&

#za e stebd blockollA H-E 948 A 83}t
FYAE] EAE AT 3, 72k blockN A kel
Z2AANL Meyoz A4 2EstAct Ay FAHE
microtomes AFEE1A 10~20 yme FAE dHE w
o 15 ml A@ @ ¥e g Betug 5007 93
Alg el xylene 1 miE 93 58vich [~20% 242
YA EE5HA 3087 Bae ¥ HoSnZ 587 3H
A)7] il(spin down) xylene$ AAF. THAl xylened
Y Aol 3-8 vk £ 05 mle] 100% ethanol &
Hrbeta 308 AE EEA & MHolA & F 587 H
&5 34 A)7]5 ethanol® #AA §} thA] ethanol
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€ Avtst 4719 AL WEF F vacuum cen
trifuge(Jouan, Rue Bobby Sands, France)2 %3 & d
ZAZIt}, o71ef 0.3 mle] 3R 3 (digestion buffer:
50 mM Tris, 1 mM EDTA, 05% Tween 20)2} 20%
proteinase K (Gibco BRL, Grand Island, NY, USA)&
A71etn EE F A E(pellet)& 55TNA 3A12HE<L
£ A7 BTAAM 1085 71989 proteinase K
E @S F 3027 HUYEEERE FAF T A
ool FEAg Fajstd A AEHE &2 F -2
0T BHEF}

A& 9o chloroform 0.15 mi, phenol 0.15 ml, 3 M
sodiumn acetate(pH 7.0) 0.045 mlE 4olA 2027 £&
o 108 Hdl £52 HAT D A29E A MY
ol &1t} t}A| chloroform 0.15 ml€ #713ta 108
ZF HAAD F F3HE oA A Al el &30t o]
AlE 3ol 99.9% ethanol& 25~3u1e] &Fo Hr}E
F -70ColA 3083 H#stD 4TAM A £330
b #AAzt 4248 AAstn DNA IAES
vacuum centrifuge2 AZAIZI F 002 mie o= F
gl DNAE 43A 710},

h FHALA4NS- A7 T2 Y HAY(PC
R-SSCP)

53 H A 29 oligonucleotide primer?) 5" @etell end
labelling 22 [r-*P] ATPE % %s}o] PCR-SSCP
Ao o] g3l AH4-E olionucleotide primert ¥t
A e Fa(deDel o5t FAdstdrt. EE
23] 7)&sH genomic DNAO.1 zg)9t 7 labelled
primer& AME#o] Wit Taq polymerase (Perkin-
Elmer Corp., Foster city, CA, USA) &4 Gene
Amp Kit(Perkin-Elmer Corp., Foster city, CA, USA)&
o}&38te 10 plo #EFEHE e TC-1 (Perkin-
Elmer Corp.,, Buckinghamshire, England) 71412 $&&
AAHwE-8 A dtedAE 3gAR stge
w2z} gAlE 94T A9 WA (denaturation), 55°C ol A
9} ZH3Hannealing), 72CA9 % §H(polymerization)
we-o g FASA 4 1 @AlE 94THAA 44, 55Tl
A 28, 72TColA 383 A7 1, A 2 SAE UTA
A 18, 56T A 28, 72TCA 387 1A FHeH A
3 @AlE MTCAA 18, 55Tl 28, 72CollA 1087
S AT A 1 @A Al 3 @AE 72 139 A 3}

A DNA FE& 9 A 2 DA A48 303 ¢
A agstqict

7195 -& 30% acrylamide 20 ml, 5% TBE 20 ml,
FHT BI7 mE HoM syringe filtrationS A9 F
¥ 10% ammonium per sulfate 1 mg¥ TEMED
(N,N',N'-tetramethylethylene diamine) 0.02~0.04 mg
€ A7 F PCR AR 1| p1E 45 w19 formamide
dve EREF GA 0THA 387 7148 & EHE 2
#1& #38td 5% polyacrylamide gelol* 30WE cold
roomol| 4] 3~4A1ZHE<E A7 G FE Al8shd, 1 F gel
& A=A oA AZAR F ATPEAIEE A8
At

(EH DNA 971449 ¥9 (Nucleotide Sequenc-
ing)

pb3 frAxte] H7iNEE #As7] & ps3 FAAk
o 5 g 9@ 3 "ot Eo] primer® ¥4t Taq
DNA polymerase®] E£x)3to] PCRE A18% ¥, PCR
AHE-g pGEM4 plasmid vectorel 4t Witk o
w cloning g 93 primer?] 5 @etell EcoR 1 tail g
3sto] PCRe) ©|83t3 pGEM4 vectorll 49¥ PCR
AL Ecoli HBI01 #5700 ATY( F 7FE ol
%dtd DNAE 3F&3}3 o] dideoxy nucleotide
sequencing §-& ©|-&814 5% sequencing geloix 7]
dEsd MG E #ddth dNMELe Rad
pS3 Az EdWole) S A& 3 Ut exon 5
56 97tRel A &g}

NI EIY Y dup= AgzAsiatg e %
p53 ©erd 9] Az g PCR-SSCP 24 dijsl A+
HAE EAEA 4 dbiel FeAdH Boly, 28 o
AxE HEsdc

2) K-ras 8K EoiHolel #HY

K-ras 322 EdiolE M3 A3t gl
%29 DNAE ol &3M K-ras fxe] 5 ge 2 3
et Bol primerg& AT & p53 fHrAate) Fxol
F5 AAA FUF e g PCR-SSCP ¥ 4714
g4& At

3) EAH 24
A7 FA ¥4E& $8 Chi-square test®&, 281
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Fig. 1. Immunostaining of lung carcinoma with the p53
antibody. The upper figure shows the strongly
positive result as the nucleoli of tumor cells are
stained dark brownish by the chromogen for the
p33 protein. The lower one is stained bluish by
hematoxylin as the negative result.

A &EEA L Kaplan-Meier ¥ log-rank test& ol 8314
gFAate] FEAES BN dAsd Cox
regression test® AM§E St RE @io| #AdA p
006 wed Aeut {2 Aolrt = Ao Yy
a4k

al

| o

1. e xNstord M4 p53 WA ol
o ol Aeky

p63 Wz A3t 4 HFig. 1) pb3 ¥d¥g el 3
YL 58AF 154(26.9%)0 A B At AEHe
et e HY 4 hel A 1440(400%) 2 f-ol8tAl E&
HSE BAR(E=00163) A%l dAZAgAME 1
ol BEAEA gttt 91T 071(385%) 04 7t @
ot Wriztel] Frol Aoli= YATHTable 1). pS3
oryd Gd@TEH S T JA AE7Rbel F
HAYE71e) {ol g Aol flTHTable 3).

2. PCR-SSCP &4 9§ p53 #fA#e] 499
o] & QAR

PCR-SSCP #4022 o] 5% ¢(mebility shift)g& 2
e A Fig. 2) 55AF 169(29.1%)04 FHH A
AEe wepa s fAEHgo] 333%2 7MY 22
S BR3 AE267%), BBAATH242%) T £
2 dojzazatg My Ree thE g Biou

Table 1. p53 Protein overexpression by immunohistochemistry according to cell types and stages (n=58)

Total Overexpression(%)*
Cell Type’
Epidermoid carcinoma 35 14 (40.0)
Adenocarcinoma 16 0(0)
Large cell carcinoma 3 0(0)
Others* 4 1 (25.0)
Stage
1 18 4 (22.2)
a 13 5 (385)
mA 24 6 (25.0)
mB 3 0(0)
“ 1 15 cases (25.9%)
* 1 p=0.01634

* . Undifferentiated carcinoma. 3 and adenosquamous cell carcinoma, 1
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Fig. 2. PCR-SSCP analysis in exon 5 of the pb3 gene.
The normal positions of bands are well
demonstrated in SK-Hepl cell line. Arrows
inditate the samples having the mobility shift.
The numbers in lung cancer specimens denote
the arbitrary sample numbers used for distin-
guishing the patients in this study.

g Zole Yt WrlE MAYI7F 89(34.8%
27 gdod 94 FoA¢ Aol it HA
AE7| oV FHAEIE A pb3 FHA EAE
olF 3 EdHo7t gl T FoF o7t YA
tHTable 3).

e

3. W7IMgistelEol offt ps3 RHKe Felw
of W platera

M F LAY (Fig. 3& A HF 29:4F 119(37.9%)
oA Egdelrt FHHMUCE EQWelr) HE A E
exon 57} 59(455%), exon 73} exon 8°] 7 34
273%)801%2™ exon 63 exon 99X Eddolrt
FEEHA Gt FAWole] Y4E G-T € A-Ce
A7 A8 Yol 490(36.3%), C-T, G—=A, A—~GS] ¥g7]°]
ol 6A(546%)°10 3 G H7] B0} exon 894 14
(9.1%) #R1= K Table 2).

Table 2. Mode of pb3 gene mutation by nucleotide
sequencing (n=29)

Mode No. of Patients (%)
Transversion 4 (36.3)
G—-T 2
A-C 2
Transition 6 (54.6)
C—-T 3
G- A 2
A—-G 1
Deletion 198D
G 1

MG AYe 2% EFRolE AEYe wEA
¥ PCR-SSCP #4 #dist ®lstA dalzA¢

Fig. 3. Nucleotide sequencing of genomic DNA of the p53 gene. The left figure shows the
mutation from GTC to TTC in codon 157 of sample 24A. The right figure shows
the mutation from CCG to CTG in codon 152 of sample 38.
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Table 3. Survival analysis according to p53 gene abnormality

Overall survival® Disease-free survival”
Mean Median Mean Median

Immunohistochemistry

Overexpression group 32.8 30.0 30.6 180

Negative expression group 359 24.0 320 125
PCR-SSCP

Mutation group 337 23.0 28.0 17.0

Wild-type group 354 26.0 320 11.0
Nucleotide sequencing

Mutation group 39.6 315 33.3 130

Wild-type group 36.7 27.0 34,7 18.0
“ months

A48 - Gt ’ i A3

Fig. 4. Nucleotide sequencing of the K-ras gene. Wild-type sequence is demonstrated in
H-820 cell line. Analyses in sample A48 and El15 show the mutation from GGT to
GAT. In sample Al3 and E12 the mutation from GGT to TGT is observed. The letter
A and E denote adenocarcinoma and epidermoid carcinoma, respectively

(50.0%), ¢ (44.4%), AUHFF4(333%) 59 WE o1& zol7t YATH Table 3).
=€ BRoy fog el gk Hr)dey =

A% HAN) o Es fele Holr 9w T1 4. &A}b ghdoll aiE pS3 FEX HA ZRje] v
33.3%, T2 36.3%, T3 50.0%2 9% E(T) 47| HNMEEN AAE VFoz & o dYzassty

7t AYLFF F71ste F4E Bdod 94 49 A& RAE 60.0%, 5ol% 61.1%, A= 60.7%2] AT
§ Zole YMTh ps3 FrAA Ed¥elT R AW & Bt PCR-SSCPY A= UHE 909%, So|%
olfliz W 7kel A WEIFol FHYEINE F 771.8%, A% 828%°] A}
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5. K-ras #¥xe] Fowio] ¥ @l ahyst

K-ras fAzte] 47141 H(Fig. 4)-& 5840l A FAF3t
o] 149§(24.1%)0014 EdWolrt #EIHAEH BEF
codon 1204 % #&E At A GGT(glycine)®]
el A GAT(aspartic acid)® G—A g71o18g A5
7} 114(786%) =M, TGT(cysteine)2 G-T |7138
B 799 39(21.4%) 1} Bti(Table 4).

Table 4. Mode of K-ras gene mutation in codon 12

(n=14)

Cell Type (n) GAT TGT
Asp Cys

Epidermoid carcinoma 6 1

Adenocarcinoma 4 1

Large cell carcinoma 1 0

Undifferentiated carcinoma 0 1

Total 11(786%)  3(21.4%)

K-ras #3x §49dol7l 8§98 73 ddolst
= Fbol Aol A e fold ol UL F
A8 oA 9% AolE HolA| Fouth AxXye] oa}
M A EAGel 333%01 3 A H31.3%), HHAFH
oH200%)e] WEwo g pi3 AAA EddolAg vk
F P B HEHZ fed 3ol YU
7lel mEkMis MBrielAl 361(100.0%), MAZ] 69
(25.0%), 28i3 M717F 2001(154%)2%, 1 71& A9

Rate survival
1

0.8

06

04

02

Months
0 ;

0 5 10 15 20 25 30 35 40 45 50

Fig. 5. Overall survival according to K-ras gene muta-
tion. The mean duration of survival is 22.1 mon-
ths and the median, 9.0 months in the patients with
K-ras gene mutation(n=14). In those without K-ras
gene mutationn(n=44), the mean duration of
survival is 404 months and the median, 30.0
months (p=0.0391).

e 717t AWEFE FolstA g2 =
THp=0.0146) (Table 5).

K-ras §37 ddol7t &g T4 A€ 7132
W 21708, FEYE7NT 907ide 49l e
o 747 40409, 30008} FolstAl BUT
(p=0.0391)(Fig. 5). FRAE7L HA] EAMolLL 4
T 185704, $4712 507048 Ed¥e] gle o9 &
ZF 36704, 24042t FA8A Fel K-ras FAA}
Eddo|rt FWEE 27l ALEHE ¢ AR
(p=0.0318) (Fig. 6).

il

24

Table 5. K-ras gene mutation according to cell types and stages (n=58)

Total Mutant (%)®
Cell Type
Epidermoid carcinoma 35 7 (20.0)
Adenocarcinoma 16 5 (31.3)
Large cell carcinoma 3 1 (33.3)
Others’ 4 1 (25.0)
Stage’
I 18 3 (16.7)
il 13 2 (154)
mA 24 6 (25.0)
mB 3 3 (100.0)

©: 14 cases (24.1%)

: Undifferentiated carcinoma, 3 and adenosquamous cell carcinoma, 1

" p=0.01455

-860._



—ol&d 9 591

Rate survival
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Fig. 6. Disease-free survival according to K-ras gene
mutation. The mean duration of survival is 185
months and the median, 5.0 months in the patients
with K-ras gene mutation(n=14). In those without
K-ras gene mutationn(n=44), the mean duration of
survival is 367 months and the median, 24.0
months (p~0.0318).

6. p53 HTX olit3 Kras FHX E¢ivolgf
Sl oj ol mE arekat

W2 Bt A4 63 FAA HLE 2 Koras #
AR gAe] AR Wt 4702 BEW A4S 4
ol A, 4% 2 FAYeNA HIF Hole YU
AEYT 7)ol metE 2 F3ko] G4 el 3ol
+ ginh

AN SRR p53 FAA EDWo) % K-ras
#07 Beel oigel met 4202 ¥RE AT
7k 2ol AEGoIU Bole) meb fele Abol7h 9

A EA g M pa3 TdAA KAAY K-ras Haatel EQ¥elrt el viXE 9% -

Rate survival

Months

¢ 5 10 15 20 25 30 35 40 45 A0

Fig. 7. Overall survival according to p53 gene and K-ras
gene mutation by nucleotide sequencing. In the
patients with only K-ras gene mutation(n=2), the
mean duration of survival is 35 months and the
median, 3.0 months. In those with both gene
mutation (n=2), 11.0 and 9.0 months, respectively.
In those with only pB3 gene mutation(n=9), 35.3
and 31.5 months, respectively, In those with no
mutation(n=16), 41.1 and 280 months, respec-
tively, The patients with K-ras gene mutation
alone show the significantly shorter survival
period (p=0.0021)

A tH(Table 6). HAPE7]17H2, pb3 F12 EA o] 8l
ol K-ras #37 Eddolat St 3971 W 3570
4, FYAEVIT 307092 FosA PE Ak ps3
AR BAd¥ol} K-ras 34 Ed¥0] 258 9
3 ol FHARE FUcHp=0.0021)(Fig. 7). FHEAE7]
b A Y e, ps3 KA EARl glo]
K-ras 32 gddelwr Fitgk To] BF 25704,

Table 6. p53 gene and K-ras gene mutation by nucleotide sequencing according to cell types and stages (n=29)

No. of Patients (%)

p53 Mutation p53 Mutation K-ras Mutation No Mutatio
with i without (n=16)
K-ras Mutation K-ras Mutation p53 Mutation
(n=2) (n=9) (n=2)
Cell type
Epidermoid carcinoma 1 (50.0) 4 (44.5) 1 (50.00 9 (56.3)
Adenocarcinoma 1 (50.0) 3 (33.3) 0 5 (31.2)
Large cell carcinoma 0 1 (11D 1 (50.0) 0
Others’ 0 1 (11D 0 2 (12.5)
Stage
1 1 (50.0) 2 (22.2) 0 7 (43.8)
o 0 1 (1L 1 (50.0) 5 (31.2)
mMA 1 (50.0) 6 (66 7) 1 (50.0) 4 (25.0)

*. Undifferentiated carcinoma, 2 and adenosquamous cell carcinoma, 1
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Manths

pis

Fig. 8. DlseasefreesumvalacoordmgmpEBgmeand
K-ras gene mutation by nucleotide sequencing. In
the patients with only K-ras gene mutation(n=2),
the mean duration of survival is 25 months and
the median, 2.0 months. In those with both gene
mutation (n=2), 9.0 and 50 months, respectively.
In those with only pS3 gene nmtation(n=9), 27.7
and 130 months, respectively, In those with no
mutation(n=16), 380 and 240 months, respec-
tively, The patients with K-ras gene mutation
alone show the significantly earlier recurrence of
malignancy {(p= 0.0166)

FAAEND 20082 FAsHA 713 B3 ps3 w4
A gddo]l W K-ras #3344 E90|8 25 Fukg
o] FHA R #&Hp=0.0166) (Fig. 8).

7. A R2AXRIL FojM B4

o Fo & vl 5 e AE, A, AXY, ¥7),
44, AFPL 5 oF, pi3 @ud Hdy,
PCR-SSCP¢ d71M g el ol pb3 44 £

l ArIAG BN EA ¥ K-ras FA2 BdWol,

= ¥ oA WA E e A5 & HH
*g%ﬂﬂoﬂ diste] ody BME dar AEyo] pt
0.03%, ¥7] 00218 F71MdEAYe 2% Kras F94}
E9viol 00282 o #ol% AE AT Urx| a4E
& 2% p>005 o449} gt Byuh weld o] 37kA] a4
The XA A A £42 A8 A3 97)(p=0.0313)
9} K-ras #3253 ¥el(p=0.0457)7to] F23t % <
A2 gelHAdel. Wrida, #xpvt wind AJY 17]
(n=18)¢ I7}(n=13)& A28t 1 MA7|¢ NIB71E E§5
M7(n=27)¢] #AES didor EMF HedAx
K-ras 382 gddolZox HE7|7e] FolatA &
€ 34 Hoj(p=0.0085) K-ras f3% 9ol o
719t EPHeE o Fedde] AUk

3 ot
p53 @ Ed e wyr|zl BAE L 6308 A
EdWolg e FAoR oAyl wid I Well

po3 A Ed¥o|7t 9low pa3 W] HA4E &
whatel "oz HagqolA e ARE BolA
th pB3 glol] et WP A srg N e 47
Adgdyel At vjudM 60~70% ol FH
4] Aot Eoly Bl A&7 ojga ¥
4 hot spotd] HHE SHAW WE A7l B
7&*11% FA AET F A& Bl At ps3 v
& 5 dojMut B HEEL 0% V5 71%7
72 CpeFstAl HarsE ot B Ao A 259% A
FAF ) ol F W1x e Aol Ao ALEE A
o] FHu AR, Hd oo Apo], el
waloht &9 o] Fof v|lEE Aoz Azd
‘:} AT e ph3el e dAFAR ALY R &
Heol¥ ph3 + Zdzh’ﬂ B dbgEkE DOTE AFEE
7] WiEo] w3HE po3 dulo] B Fdwioly& ofd
Ao R MU dristd FAH ph3 vl d¥ =
virus T ARESE HEE AU DNA &4 FEQiatel =
Z 5ol siA % p53 vilo] AABHAY SHE 5 9]
7] WEol? M EGol webr s HPAT el H o)
Al 7 Bolp= 001634) Iggo%-o] Bu'Ps} w&g
G4g BAth WUl E ol AAWY A Wa
7b S4oletE Mol dmbel A pa3 de] FAdgo
Forng Wizl d@yel YA E FPAW B
AT M Bzl fog A7t §ljlth
PCR-SSCP #41& ©ajzle] 54 §H28 493
o2 U FE& s PCR 400 bp7hx el DNASIA
FEAGo|Z & vAg 1A HolE g HEaY
g Sl¥E SSCPE AfRF wielth ol ddridez
TAE e A 97] 2019 Aot opa} ¢
Mde xpolo] wetAx ikl wgly} futgol we
719 EA B o)l ko] ez} EA s A
ZHE F1 Jdovy ArIAFdEIY vlE vy 7t
@3h7] wiol ®HA; o)) AR gy ez @ol o
S8, PCR-SSCP #4014 p53 f-32te} o] 4
= 49~52%744 RuERoeu®? B dpd A H@
A e 291%00A BAHAR Axg yr)e] ot
frel g Apoj7t §lo} po3 R At Bl g &
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AT = AU FriAGHAHL BN At =Y
o] o] =& Wy A a YA e Fx o]
& AAste gddely] £5 ¢ G4 AR A
27 QB AA7A 7 Y HF PP gt
2. g e nag pal AR Edole) 95%
7AA A28 YE exon SRE 87z A ke A
o] Yutx el W]t} ¥ B T & exon 5~92 ¥
A HAFE AgsIa 2960 111(37.9%)14 £
Wolg gelste] HriMdEeIHos HaE HA AY
o] 509%™, = ul LM EALF 47~65%" PRt G e
HIEE Bch

Hl A EH el A o) p53 KAt Ed¥elE HE FFH
o qtol wla) Sdel) fixjet £Ao| BB gt
th. 224 codon 117~142, 171~181, 234~258, 270~
286 Z& AESH 247 dcodon 175, 248, 273 5 &
4% 38 2] hot spots ol & AaFd & vz e
codon 144~166 Alelei ] E o7l LA = 3
0¥ 2 Ao Eddel 7t 88 $A+ exon 57
54 (45.5%), exon 77 exon 8¢] ZHz} 30il(27.3%)4 °1 A
t}. Codond 2% 1529} 15749 2tz 204 o] 1= A
=143, 245, 249, 250, 266, 280, 2040l 2+zh 1o¥ &0
A vhekstA BE AL pb3 FARe Eidoel B
% ool EHe wet fglol whel ohekdhd) oY o
7ielg¥g ol Bdelr} 2 vy HeME F7)
M8 grlolge] BE #EE) AYF Fdol o
uHA3HE 790l = guanine©] thymine©. 2 Bi¥ & 97
A o), v EFA=}ol A= guanine®] adeninel ® A
e griolgde] gawelrt o G-Te ¥71A
By o] 42%~522%2) WMzz Bt P 2 a7
AN FHRFe Sddo]l Gl ddE ade
w2 5 AUE G-T 2 A—~Co f7]H#H | 44
(363 %), C—T, G—A, A—G2 g7ol33e] 69
(546%)°191 G B71dE0] 14(91%) A=Y oH
G—To Edyely Ax EdWolof 188%% WA #
ZH Ak ol A Ay AR oA, A e s &
Aol 7} el Ae] @<l dlaAFEuedel FHH
ol 2R FlEh] A E % o B #AEE A
4oz & A7k dastAct

P53 FrAA EAMolg EE AYe AMxy e wat
thakatAl mag % yrle) Mg wx A oo
QAT B Ao AEFo} Wrlo] uteh Fof

& abol 7t gl Fet, WEHS, gl pb3 #
Axtel Edol: B IR HUH v 9
Stol M= oA el ox|7F ®Wol ot HdAE %
Az Me FEAA hal) FFHA A7t dF&ol
P BER o) rgs HHRe] EQWolo] Hlst] p53
FARAA BB 715 BAEE codon® WY
H7) A &S Fddles EQWOlY H40] YR sl
P53 Az Bdvole 4o wet B4 £ g0
st A 4gg w) gz A9y B AFeA
= Bz gt Ao} PCR-SSCP #4, 97144
gAYy TEA AR YE7| 7t B AETTEo
Frd s FAEN, B EAWe|2 EJdWolv}
= T FF Zolzt gl o] AH FA =F
wolgl Mzl BAE O gla A SN E trEdd o
Fog Arparct

B Ao A ph3 FAAel tiE w4 sEg Ay,
PCR-SSCPH, 971M9#4H 59 A7EA AAEE
A v B 49 9gzsigday s R
2AHe glxwl, $R4&7E g8 F 9 PCR-SSCPE
Ax NS 3 5 o) Addo] AAFHY FUIMERA
How Eddole §F 9 A& gl Aof uig
e whgea Mz

K-ras §#2h= #9te] 30% Y04, £ 8|44 2
o3 5% Y FroA FAWol7 Busn ded B
AP A 24.1%00A, 283 25 codon 120142 &
#FE vt HAYE HEAH] FHYEFFS FARNA
ot FEEYDT YEEo] G-T g7 48%0)7] whio
ol o) webg-do) sfAete] WD AH A4

A% Qo ® sdde] f7 mE #a9
FAgzto] FAg 2oyt glar A FAA el 50% v
gt ATk K-ras #-32k9) Eddolrt a7 w &
Fdo|l &x] Mg FUAFIEH B, oA e §
QIE|z] e FAHA WolE FAAF =H AYA F&
Aoz AZAHY, K-ras 317 EdWol7} Bute 7
Mebe vy za E GA Yok Helvh m§ B
2 HYR R uH7 % dRet” K-ras 384 A
gol Sl o Ro] & oy G d4H 2 ey
Aol §1om1430) ¥ AFME B£E AYE Bt

K-ras fA2ke] 1284 X0 &A= glycined
ras ©¥zo) AN o7 rFEr] fd WA
prolined A|$j§ & ojpjxite R WX FHY o ol
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Fo] ¥AEEY glycineol A&HAY 1A alanine
7} 1295 glycines] Alolel thE olujixite] 41|
T g& a#HE A AYE GoA @710lde
g Hol v HAYY K-ras §82 ol
HEE G-T 713804 £ A7dMe G—AR 4
7le|gE A$7t 7186%E, G-T 97148 498t
Btk o] gAl §=Q v]LAMXH U BEAHY
A7ANA QR qaMe & o B #AES WL
2 3 A7 9 Ar)

Rodenhuis$'"'¢ K-ras f4A Eddo] S of ¥
o wat AMAYE7IL, AEA7) FAA Zelrt itk
Bag o HgolA K-ras 4% A8l F
s s e gAx AZgn AP
Rosell32¢& 667 9] Hl2M A $te] HA| Ho
A dot blot hybridization analysis® #2% #3} 139
o] Edyiol §AF 970l FHAAF AT €A
#Wo|7l gl 53WF 229o] Aldste K-ras RrAA &
dwiolrl FHtEA Fo8tA o F7t BFEAGT B
st £ dFME K-ras 34 AWl A
& 7|7he E9Wol gl THY {9 #UL
(p=0.0391) FHAE7IF YA FLF¥ ZAA}E HA
(p=0.0318) K-ras #@4 Eaol7} FN=HE «F7}
B3 de #98 &+ U}t

ZdWoly p53 FAAZL s FARS W &
BHyoz Hxe HAHEE =387 HHME domi-
nant negative mutation, ¥ loss of function mutation
o] 71He] o), 3L AAE ¢F & FF(high
level) ) SQWo|d ps3 HAA7L BT, we
Edyiolr W p53 AR i@t o2 ras
At dszgas ZErE dgdEd. 4§ 89
codon 175404 arginine®| histidineo 2 FUWH| =Y,
codon 2739)4 arginine©] histidine2®, E£ codon
281 A aspartic acid”} glutamic acid® Ed9olg 3
$-of vlste] 3~10019) EFE BRIt} o] @ Aol
F3Hoz ¥ Holg FUY Aoz AR’
Mitsudomis” & WlAAEs]et A EFHA PCR-SSCP
2 gAEE F grIMEe BA 23 3 FHA
Eadole 9x g S0l ¢ dFEH Bl s 78t
I F A Fddelrt BuEY 4 BF GC—
T:A 9713880 714 BodA po3 FaAe] EdW
o]7} exon 8ol FFH= A¥%E BT HIIh

ol p53 #AAN ras KHA}e] FF AL #E
H 715 79e) w2 EAY H5AE A ey
dAHeR ras HAA EQWOlE FHE A9 p53
A BdWolE as AR BEQWlE TWEA &
& A$9 vy NEE Bygon 2AY AE VL
FAME 2ol 7t P pi3 AAA B ras FHA £
Holg] Bt R o Fo FHsIAL S FAsAT

B dPdMs Adza st 44 pb3 A g
A ¥ K-ras #42 gddole] AR wet 4302
ERE 44, 22ln 919 8Uyde] pi3 F34 &
dAwoel g K-rgs #8x QM09 B9 oo oz}
AT R BFT A9l 7 0 A, 9% 2 &4
oM #9§ Aol glglen AEFoY Byl o
FHE FAF ol AT K-ras F32 EAWo]
& g 499 p53 FrAA EdWelE exon 5(codon
197)¢} G-T 971883 ¢] 19, exon B(codon 294)8] G
dr)deol 1dyen g B 422E By
A sttt pp3 Fr A& Bl K-ras A B
Aole) Fut ool we} MEHo} WA K
2% Aol BAEA FUA K-ras F8A dde]9
ASAME p53 F AR EQWo| B o Fof ahe} A
AEFol} 7oA g Fog Aol BAEA FUT.
K-ras 32 2ol ¥z}t fojatAl E43td
21} p53 e e gdHel7t K-ras &34
A gdyelo] FwtHE o Fe i AAH =
A5AHq 2= g dHgA B dFeME o83 f
A2 B0l s FAz Bl vAAEAY
o] Wel, A8 B oFo] N2 £ FEE 3} A
dg HAY & AUk

Mitsudomi$”9) RaolME N2HH ras KHR &
dAgolg ARE FelF oF AT & E79 3
< 7 (p=00267)% K-ras #3Ax EdWe] A%
(p=0.0493)%ro} FF A% A2 HA=HAE H71E
2 K-ras 32 E9Wolg] oo wrg W& F4%
AR ez £71 HUY 1 71(n=18)8%} T7(n=13)s14
Sl ao)7t gy whdol M7 i(n=27°lM & K-ras
FAA gddole AE 7izte] EAWTL gl ¥
of Hl3te] FAFA B F4E A (p=0.008) K-rus
FAA gl A7t ol FEA dFAAR
AZrE Aot

olate] AaolN p53 HeruwAe] WP HEPALY
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gtell Al froldtAl & WeE BY3 pB3 et Edd
ol d¥ & Bk K-ras FH7 EddolE=
codon 129415 &S o Frlojgo] thfEel
ot p53 FHA EGWe ARE AFs) FHAIUoY
K-ras 82 Ed80)7F B 57 FosiA &
e HE At v ANEH G p53 FHA F
delo| 9} K-ras F32 gddole 433480 944
W Il Mz 5o AEgE & T AU

| =

M OB ol wHsh] gsiE © gle) SR W
32 5= Aol ohia ofe) wAdA §17 WE
o] Furs]olok ako] pB3 U AHS} ras F A 242} ¢
wagel the wAdA Feet BAAN Bad Hla
AL F13 ol 4F 7HE B HEE HolE R
& 53 S aake) Bawololn A 3p Aol ras
$7Re Bado] Fo 1 opge WIEE wd B
AFAHE b E kel A7 Be, p53 D ras
FAe) Ao 7h ul2ME Hetel oAbl vlAE
G F F424 SAdo|e Ao Bhajel A
Fatnat .

g g B AT B7) 17158 MA7AL s
AEALY HAY 98 PARHoE Wz et
A9, FHELAANS-BANFTFRGGEA, G714
Aeld e Asto] 53 HuAte] HaE B BAo],
K-ras #37ke] Sdwolg AAg & ulaxEsete]
YAy P A%, 2T F FAAIY FE @A o)
8 A

# 2 : 53 WAz AN A4 63 e
BHE 259%H BAHYT BHATANA Fl3HA)
2o NES B oHp=001634) H7I%h AEEAY F
9@ o7t YAk PCR-SSCP ¥4 23 p53 47
o) SlEHYE 291%IN AR AXY, H7),
HERNG SO Aot g ARG AYR
053 AR Bdwoli: 379%elA Bl B
¥ole] 91AE @2l codonol E4bEO] AR P71l
FH(546%)°] I ABH(363%)Rct Bsroo ook
g BT A7INAGAYe] e SAwo] A4
AEY, W7, AE 4§ 2ol7F AU K-ras
SA4 BAMolE= 241%01 4 $1E1EE 2F codon
126142 BT GA D710l BHo] T86%Z, G-

T 71383 214%8 ) Bdth K-ras #3849 &
delol7l HUE T3 gl P FdHo ) MY,
H7le] webrd {od Aoizt flleut K-ras §3HA
EQRTAAN dFESL FolEtA BFAcHAAE7
p=0.0391, FHAE7|7} p=0.0318). p53 FH} o]
% K-ras frAda gdWole] ojRof ule} BHIE 49
7} FZe MEFely Wrld g #9% Aol Y
o} 23y AE7]ME pB3 # AR Fdde] glo) K-ras
FAx Bddoldt Fed A9} RalEA A Bt
I{p=00021), FHAYLII HA] AT F4E B3
(p=00166). &) F&& A + Y YAEE Cox
regression test2 4 A1} 97 (p=0.0313)% K-ras
FAA B9l JR(p=00457)Tt0] dFo Foldt o
F 4AUE At WY EE Kros F32 99
o] o Rof mpE YERA An M7 K-ras 734 &
dA¥olTe] AE )7l HdA S PPE BHY
(p=00085) K-ras 42} o] &7} Hroh= &
HQl Fod o FdAz AREHUk

2 B pB3 A Qe ofF s oFe By
o} K-ras frdat 8gdo)7t Satsld %0 {98
A EFHAE stk vl aAEdelA p53 FHA
Ed¥ol9}t K-rus fraaA Ed%lolE A4Eatgalol 4
G} QFo M2 B¢Hoz LTS ¢ F AU

=Abstract=

Effects of the Mutation of the
p53 Tumor Suppressor Gene and the
K-ras Gene on Clinical Manifestation

in Non-small Cell Lung Cancer

Hong Lyeol Lee, M.D., Jeong Seon Ryu, M.D.
Joo Hang Kim, M.D.", Sung Kyu Kim, M.D."
Won Young Lee, MD." and Yi Hyung Lee, M.D."

Department of Internal Medicine, College of Medicine,
Inha University, Incheon, Yonsei University*,
Seoul and Ajou Universityx*, Suwon, Korea

Objective : A multistep process of gene alterations is
required for tumor formation, pS3 gene mutation is the
most frequent and K-ras gene mutation places second in
the gene abnormalities of non-small cell lung cancer
(NSCLC). The effect by the mutations of the p53 and ras
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genes on clinical manifestation is still highly controver-
sial. Little is known about the interaction between them
in NSCLC. The present study was designed to inve-
stigate the effect by the mutations of the pb3 tumor
suppressor gene and K-ras oncogene on clinical mani~
festation, and the interaction between the mutations of
two genes in the Korean NSCIL.C.

Methods : Fifty-eight patients were enrolled in this
study who had been diagnosed as having NSCLC from
stage | to stage IlI. They all had been alive for more than
one month without any complication after curative
resection. The paraffin-embedded lung tissues after
resection were used to investigate the pb3 expression by
immunohistochemical staining, the mutations of the pb3
and K-ras genes by polymerase chain reactionsingle
strand conformation polymorphism(PCR-SSCP) and
nucleotide sequencing.

Results : pb3 protein was overexpressed in 25.9% by
immunohistochemical staining. Overexpression was signifi-
cantly more frequent in epidermoid carcinoma(p=0.01634).
But there was no significant difference between the
overexpression group and the negative expression group
according to stage and survival. By PCR-SSCP analysis,
the mobility shift of the p53 gene was found in 29.1%.
There was no significant difference between the groups
with and without mobility shift according to cell type,
stage and survival. By nucleotide sequencing, p53 gene
mutation was 37.9%. The locations of mutation were
dispersed among numerous codons and the modes of
mutation were also diverse. There was also no significant
difference between the groups with and without mutation
according to cell type, stage and survival K-ras gene
mutation was 24.1%6 and only in codon 12 by nucleotide
sequencing. Although there was no significant difference
between the groups with and without mutation according
to cell type or stage, K-rus gene mutation carred a
significantly worse prognosis in NSCLC (overall survival
p=0.0391, disease-free survival p=0.0318). When the
patients were divided into 4 groups according to pS3 gene
mutation and K-ras gene mutation, there was also no
significant difference among any group according to cell
type or stage. The prognosis became worse if K-ras gene
mutation accompanied(overall survival p=0.0021, disease-
free survival p=0.0166). Only the stage(p=0.0313) and
K-ras gene mutation(p=0.0457) were significant prognos-
tic factors by Cox regression test. An analysis in stage I
showed the significantly shorter survival period in the
patients with K-ras gene mutation. K-ras gene mutation,
therefore, was confirmed as the independently significant
prognostic factor separately from stage.

Conclusion : p33 gene mutation had no clinical or

prognostic significance because of scattered locations and
diverse modes of mutation in contrast to K-ras gene
mutation, which had a significantly negative effect on the
prognosis of NSCLC. pb3 and K-ras gene mutations were
apparently independent genetic alterations which played
different roles in the clinical manifestation and prognosis
of NSCLC.

Key Words : p3 mutation, K-ras mutation, Non-smalil
cell lung cancer, Prognosis
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