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=Abstract=

To elucidate the molecular basis of advanced colorectal cancer in Korean patients, genetic
alterations of K-ras, pb3, and nm23Hl genes in primary colorectal cancer tissues were
studied. Eighty tumors and their adjacent mucosa were examined for mutations on K-ras
codon 12 by the method of RFLP analysis, using specifically designed primers. K-ras codon
12 mutations were observed in 25%(20/80) of tumors examined. We have examined 30 cases
of human colorectal cancers for the presence of p53 gene mutations in exon 5, 7, and 8 of the
p53 gene by single strand conformation polymorphism(SSCP) and restriction fragment length
polymorphism(RFLP) analysis. Surprisingly, mutation rate of p53 gene was low in mutational
hot spots. In addition, there were silent mutations in exon 8(codon 273).

To gain some information on the biclogic progression of metastatic colorectal cancer, we
have investigated nm23H1 gene by slot blot, PCR-SSCP and PCR-RFLP methods. The 15%
(3 of 20) of them exhibited suspicious mutation of nm23H1 gene, whereas in 3 of the 10
colon neoplasms, the nm23 expression was further increased in cancer tissues when compared
with their adjacent mucosa. This study suggests different rate of gene mutation between
Korea and western countries, therefore p53 hot spots(codon 175, 248, 273) may not be useful
for genetic diagnosis and gene therapy purposes. Further studies are needed to obtain
information regarding the relationship between advanced colorectal tumors and their genetic
behavior.
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AA ME FTUGA T A o
FAzLe] ojite] B og THF O Qui=
AlAdol # daEAY HZ FAAE ol&s
o F¢9 gy g, Tgdd £3n
A e A7 ASHL gley 53] wEn
AEEA E QA HE FAYLTA oiF
3 AEE FHRE L= PyEs 97
gt el Fash

RE daHe] olie] Y THo] 9l
£ doey B3 IM4A 5 17, 1899 £
Z} &4 EF protooncogene? A3 o
Astel FAxHole] THe] e Aoez2 A
Z} @9}, Fearon & Vogelstein et al(1988)¢] o}
# ®E(Fig 1)¢ 22 3943 fHdx 29
& AN oY HolnA o AARHAAE ¥
HA A ggkom nm23e-ARe] &% fuEF
ELg7Iol A HoldAgE H e F oS
fE dFE AAe] Aot oL #
HAHFE ofy 43 g

gt SAE HAM e 27D

AARAIAE A Fou HAA B
43 2E5& fdstn FEg vedd 24
w BALAAR WA AR A
T Qe AFEo] A&t} et Jrkh ol E
A A4 BPogE Zhzhe] why
oith EAS yesty georng fgun st
< Ag A¥sE W A
ok olo] AAEL et
o AR e sz o
g Exon AA, A it
x7] ZF7] Aol BHEY K-ras, pd3
nm23H1 3= elel 274 A8 E #HAst:,
FAAE oj&% ALY 7t
ERE g AF {FHAE o)E
o9 XE WYY AEE -3z gl
FAz AAEEA 9% AgwyEe A
el XEE AT FAX MBI AEH
ou nYPFYFoe ol HEEHA gu
AAT AFE DYPFFFAAXNEE JHeEtE
g AlR g AF7tA o]g fAAEely A
He MgATd gEFH glov Ex3HQ
SEuyete] fHxHol g drw vEFS 7t
2o AT E=F o)E FAAWoly UM E
£& z7] @At wetA =3 AP o
Fde FAA Wol&gg Fdm AU
FAANGE PTG FRRAR FEE F
L Reg AgHE K-ras, ps3 | a9

it

ox X
o
Jo %

ML B o off
>

o B i

NR7k g ZRHel 27AeE A% v FFHAIAARAAR IPHAAD Yk
AFAHY Aol dx AF7A dAFge] A nm23H1 fA7e S gz o] A F
AR AR B4A) Bm g FE A% RPN E4E Fa
Z29€e A gAE FANE & e FHL A} Fhet
o1} g WG ucE FaETh

small large

normal — Hyperproliferation — adenoma — adenoma

T
APC

1

K-ras

— cancer — metastasis

1 7
P53 nm23H17?
mult. LOH?

Fig. 1. Neoplastic progression in the colon : Adenoma to Carcinoma
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ZFzH4 - DNAS RNA %

1994 495 19963 129712 23 674Y
B¢ Batond gnds 3 FAAFY
g2 goEl A FeAF AGZRAL TEEA
10 cm ©]/de] FHdM Hebg AFHsL T
2L dFHRe Gz FEA AFH
F di e WEzAg JAE AYsa o
Re= daxadisdgsaed DNA, RNASFES 938
o HPded F)

1. DNA $%&

DNA %2 Blin and Stafford(1976)% 3 il
8o dFExHoA FE A
Z 2 100mg3 1ml9) extraction bufferdj-& 3
7}8te  ultraturax homogenizer® ¢ 15,000
mmel A d&e ARA FAA FFHE o
31t RNasest SDS(sodium dodecyl sulfate)&
Y7 g F 37°ColA & 1AHES A8d ¥
proteinase K& 100pg/mt & A H7teln Fo
phenol chloroform isoamyl alcohol® &3
F 189 15-208 I AHAIA 30T MIYF
1000rpmeil A 2083 - F&F 2/10 vol
3M sodium acetate®} Zvol ethanolZ DNAE

Sense primer 1

5" TAAACTTGTGGTAGTTGGAGCC 3’
Antisense primer

5" TCTATTGTTGGATCATATTC 3’

21 GGAGCT codonl2
5 __ _ GGAGC/C codonl?

AAANZ F feldol DNAE F&AA 70%,
95%, 95% ethanolol ztz} 1-283 AHAAZ
% 10mM Tris-lmM EDTA-&o] £3jA]z]
& A& phenol-chloroforme 2 A ghuf A g
g 3T oA Ze W o2 DNAE 3
AANZ F 10mM Tris-HCl, ImM EDTA
pH 80 &9 £alAzl vhg ultraviolet
spectrometerd]l ¥ & €58 ZFAZ F 4°Col
BEs} AL
2. RNA %

RNA% %S Chomczynski & Sacchi(1987)%
Hel &3ty F&3HA

RNAEZE 40mg E%e] Z39] guanidium
thiocyanate buffer& 4mé¢ %3 ultraturax homo-
genizer2 15000 rpmoll A 4 & xA sk
A ZAE& EHAF-AE. Phenol chloroform
isoamylalcohol2 A ElgF F AR 4
24g #5% S22 isopropanold H7}etd
1A ZEEQE ~70°Col 1A% F 4CellA 1583
A E= L 43 Ae vd oS RNAYAE
o] 75% ethanol 1mE #A73l9 A32sxn
AHE2F F ethanole AAsT A2
A% A7 & DEPC(diethylpyrocarbonate)
500ulE Wol -20°Coll A Bt LA

78

T

Fig. 2. DNA sequences of specifically designed oligonucleotide primers for K-ras codon 12

and its location in the K-ras gene.

The nucleotide substitution was made to generate Mspl endonuclease site at the

end of sense primer.

Arrow indicates substituted nucleotide.
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£3A 7 F s=E FHE S dry icedl A
WzZtA 71 vacuum dry AlZ1¥F DEPCwater
o] BaA)7) o -20°Col Boetsict |

K-ras ¥o|3 Y
1. Primer A2 2 AA4H,

K-ras codon 12119 Weol& HM37] $3}h
o] sense primere viA B F & Haliassos
et al(1989)o] wr&EE Mspl AMFAEAo 93
Aol 7455 MY primerd AT FA

Exon 5 (codon 175)

of FEato A& HFig. 2). 9B°C 1# 1
cycle, 95°C 90%, 56°C 90z, 74°C 90%, 74°C
5%, 40 cycles WY OoE exon 1H HYE
PCRE ZFE& t}hg Mspl ATFELE 37°C)
A 3A17Y, 2417 S "AwElsl 49 meta-phor
gelol 719 E3}3 restriction fragment length
polymorphism(RFLP)S #3389t}
2. dldelA DNA HE
Ratto et al(1996)2] ¥H& &880}
WA GR o AdE FAoA S s

5" GGATCCATCTGTTCACTTGTGCCCTG 3%
5 GAATTCAACCAGCCCTGTCGTCTCTC &

Exon 7 (codon 248)

5 GAATTCAGGGGTCAGCGGCAAGCAGA 3’
5" GGATCCAGGCGCACTGGCCTCATCTT 3

Exon 8 (codon 273)

5" GGACCTGATTTCCTTACTGC 3’
5" TTTGGCTGGGGAGAGGAGCT 3’

Exon 5 285bp (Hhal restriction enzyme site 13155, 13204, 13222)

12996 13204 13281
5’ GTGAGGLG/CTGCCCC 3’
codon 175
Exon 7 218bp (Hpall restrcition enzyme site 14069)
13960 14069 14178
5' GCATGAAC/CGGAGG 3’
codon 248
Exon 8 315bp (Maell restriction enzyme site 14485)
14402 14485 14717
5 TTTGAGGTA/CGTGT 3’
codon 273

Fig. 3. Oligonucleotide primer pairs to amplify each exon in the p53 gene and its recognition

sequences of restriction endonuclease.
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FHste -20°Cell Al 2@slgchzl ¥ 100me
F lysis buffer 30048 E7}FE 7Hul ) of3ha
A o+ 12000rpmol A 283 A4 s
Proteinase K& 45°CelA 241zt A2l
phenol chloroform isoamylalcoholg A &
Bt AEdg FEHIF A AdFHsn
proteinase K& @3¢t} Ethanol® DNA
E AR F dAEeisied d42de vgdan
Tris-EDTA& 922 %9 & 4°Col B #Hsl
At

pS3wiojz) A
1. Polymerase Chain Reaction

Codon 175, 248 2738 *#3l= Z42zke] primer
& A F reaction mixtureZ FFHS 675
w8, 10X reaction buffer 104, ANTP(dATP,
dCTP, dGTP, dTTP) 8uf, Amplitag 0.544,
upstream primer 2u¢, downstream primer 240
2 100E E¥F F A% mineral oilg
9L ¥ DNA thermal cycler(Perkin Elmer
Cetus)g& AL&319 DNAE FEA| T
2. PCR—RFLP
p53 Wol7} FualE codon 175, 248, 2739 9
Hol& Al 8l 2 codon ¥ 9#le) ¥
B ATELE YAt Exon SHEHE
95°C 3% 1 cycle, 94°C 1¥#, 60°C 1%, 72°C 2
2 30 cycles, 72°C 5% 1 cycle® ZZ3t1
codon 175¥W< Hhal AFELE2 HIstH),
Exon 7TH& 94°C 18, 60°C 18, 72°C 1¥ 30
cycles2 FE ¥ codon 248 < Hhall A%
42 HEs9Y. Exon 81& 94°C 18
60°C 18 72°C 18 30 cycles®2 FZ %
codon 273H& Maell APAELE AMg3td]
PCR-RFLPZ 7 439 HFig 4).
3. PCR-SSCP

PCR-SSCP+&= Orita et al{1989)¢]
AM-8-8H 3 ok

Exon 5¥1%9]+= PCR-RFLPS} < whye
2 AAMdE PCR 4HE 2uel  9B% formamide,
10mM EDTA, 0.05% bromophenol blue, 0.5%
xylene cyanol84-& 10u) EE3 ¥ &3 3
wE 8 ColA 281 7HdF ulz A&

Ry

ZHA &2 10% glycerin® 5% 6% polya-
crylamide gelol A A 30W, 6A]HE <t
H719889 2 exon 8 98 AFELE AL
2 @3 #e WwHez HVFEIHL geld
AzA1Zl F autoradiography® A} 83t}

nm23H1 fAAwe] 4
1. nm23H1 §x2} Az

A& UFtA g gl A AF e nm23H1
¢-DNA”}  cloning¥® recombinant DNAE
EcoR1¥ BamHlo=Z RuEstz #H7|G 58
nm23H1 band®HE ZA £z F gelol A
¢c-DNAE %31 nick-trnaslation W oz
a”PE nm23HIFARA BAAA @AAE
A 28} A o}
2. nm23H1 RNA Slot blotting

Minifold I slot blot FA(S & S, Germany)
o] denaturation® tHA A A FHLz3
2] RNAE formamide® denaturation AJZ1% 4
ug, 2u8, lugg 27 F9 ¥ nitroce- llulose
filterell blotting A2l 3 dlAlAlo]Ed] B #3}
o F] 7t hybridization €948 Y3 42°Ce]
A 18A17F prehybridization& A A8 F o ¥p
€ nm23H] BARE EF3TS 42°Coll A 244
2} hybridization& 4 A8 o}, Nitrocellulose
filter& 0.1X SSC, 01% SDS #9022 43
& 9 24A17+E< autoradiography & A A] 8}
Ak
3, nm23H1 PCR-RFLP ¥ PCR-SSCP
Hojhajo] o dE= 59 #AXS primer ¥
AE N9 F FFAFT YA & primer
€ A3ty 95°C 18, 42°C 18, 72°C 28,
35 cycles ¥ o2 nm23H1l FAx E4QF
€ PCRE F&Aj7l & PCR-SSCP #w#
Pstl& ©]§3%< PCR-RFLP Wy o2 #ol&
AN A I (Fig 4).

EAYH
K-ras ¥ol9l BA&HA HFE 93d
SAS system®& ©]€3% Chi-Square WHog
95%9 FAFEAAN BAGH F94 HE:E
st
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from 277 to 474 bp(198bp)

(A} 5" GTGAAATACATGCACTCA 3’
(B) 5 GATCTCCTTCTCTGCACT 3

98bp 100bp
(A) ____ _AACCCTGCA/GACTCC

T

Pstl recognition site
from 457 to 726 bp(270bp)

B)

R

(C) 5 AGTGCAGAGAAGGAGATC 3’
(D) 5 AGGAAGCATTTTAATCAGATGGT 3

(1) 198bp
5’ (A)

BXC)

(2) 270bp
D) ¥

Fig. 4. DNA sequences of oligonucleotide for the nm23H! gene.
DNA fragment corresponding to (1) 198bp was cut with Pstl for RFLP analysis

of the nm23H1 mutation.

DNA fragment corresponding to (2) 270bp was subjected to the SSCP analysis

for the nm23H1 gene.
2 3

NFFB/Z 2AAXN 9 K-rasfFAA WMol

0 o AL FAI A genomic DNAE F
%3 ¥ modified primerg ¢| 439 codon 12
Hol glolg {aAdtH PY=H L 21bp, 78bpE
2719 w(band)E& AR o]z 9PObp
2 e M2 FJAHAY. 4dFdHE 0
7} zbr}

% 2 AL 20/80(25%), FAhH=
2L 2/31(6%)0l e #HIy|HE2+E Duke B
4/18(22%), Duke C 13/46(28%), Duke D
3/16(19%), ¥dz+= A 14/59(24%) Y
6/21(29%) <] A tHFig. 5).

TGz AA4UAHGxARGR A
Mo fFostAd HAvEst & e &
L o (p=0.012) FXEIES F4Y
Duke ¥ 7]o] w}& K-ras A2 ojdl T 9o

0

)

atole BAIGHCE FodtA] #&E s
A H(p>0.05).
Wy FgAe] o)A FAAA|

A 5 S5 3= DNAE ey
38 EFoA Wol= HAHA i
p53 FAA Wo]

Codon 175¥< Hhal AFALEZ AhAld)
394 o) dojuinZ HYZ AL 479
w7} el codon 2482 Hpall®, 2739
2 Maell2 "AwAlol ztzp gdd dAd 5=
2 Az 249 wE FAdEA Ad.
Exon 5¥15-$1& UdtAQl gelolA 7| F 3
Aot He Arje o g #FAdrrr dEE
o] 6% acrylamide gelolA HA71FEIFH L
exon 7, 84& PCR-SSCP W& 233 A
H Hol&L exon 5HL 3/15(20%), codon
175% 0/15(0%), exon 7¥ 2 5/15(33%),
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codon 2482 5/30(17%), exon 8¥-& SSCPZ # st Zol AE 43 B 1/10010%)°] Welst
°l8 #AY 4 A2, codon 273 SSCPAET} HE Rez FAHAKFIg. 6, 7, 8, 9, 2 10).

Fig. 5. Screening of colorectal cancer tissue for the mutation at K-ras codon 12.
One ug of genomic DNA prepared from normal mucosa tissues(N) and colorectal
cancer tissues(T) was amplified using specifically designed primers.
The amplifed product(10#4) was digested with Mspl restriction endonuclease and
electrophoresed on a 4% meta-phor gel.
Arrows indicate the observed mutations in tumor samples which was not affected
by the Mspl restriction endonuclease.
A, B, C are independent experiments.

Fig. 6(A). Screening of colon cancers for mutant codon 175 of pS53.
One pg of genomic DNA from colon cancer tissues and their colonic mucosa
was amplified.
PCR  product was digested with Hhal restreition endonuclease and
electrophoresed on a agarose gel.
T, colon cancer R, digested PCR product of colon cancer.
M, 100base DNA ladder size marker.
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Fig. 6(B). Screening of colon cancers for mutant codon 175 of the pb3.
One ug of genomic DNA from colon cancer tissues and their colonic mucosa was
amplified.
PCR product was digested with Hhal restrcition endonuclease and electrophoresed
on a 6% acrylamide gel.
N, normal colonic mucosa : T, colon cancer.

Arrow, mutation.
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Fig. 7.

Fig. 8.

4T T T T 7T

Representative results of PCR-SSCP analysis of exon 7 of p53 gene in a patient

with colorectal carcinoma.
PCR product was denatured and electrophoresed on a 6% polyacrylamide gel at 4°C.

N, colonic mucosa :@ T, cancer.
Arrow, mutation.

TN NN MMM MO

Screening of colon cancers for the mutant codon 248 in the p53 gene.

One pg of genomic DNA from colon cancer tissues and their adjacent mucosa was
amplified.

PCR product was digested with Hpall restrcition endonuciease and electrophoresed
on an agarose gel.

A, B, C are independent experiments.

C, undigested PCR product of colon cancer.

N, colanic mucosa : M, metastatic lymph node : T, colon cancer.

S, 100bp DNA ladder size marker : Arrow, mutation.
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Fig. 9. Representative results of PCR-SSCP analysis of the exon 8 of the p53 gene in
patients with colorectal carcinoma.
PCR product was denatured and electrophoresed on a 6% polyacrylamide gel at 4°C.

N, colonic mucosa : T, cancer.

Fig. 10. Screening of colon cancer for the mutation at the codon 273 of the p53.
One pg of genomic DNA from colon cancer tissues and their adjacent mucosa was
amplified.
PCR product was digested with Maell restrcition endonuclease and electrophoresed
on an agarose gel.
T, digested PCR product of colon cancer.
M. 100bp DNA ladder size marker : Arrow , mutation.
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nm23H1% o]

PCR-SSCP e ®ads 2|7 29 @
o] Aol orE ®ol7t qFHE F4
£ 284 198bp, 270bpE o] HWrE base
27Tl A 474bp7tA] 198based Pstle® 4
98 A & FRAMT AGE R 100bp
o} 98bpE 2¥Ho] dAEHI FHEE SSCP
Wl o 2 457bpd) A 726bp7t A = PCR-SSCP

EMg dton ¢®PE nm23HIF AR %
AAA GAAE AF}3 F RNA slot blotting
o2 G 208 E RFer BFIH.
nm23H1¥o]& SSCPAA 3/20(15%)¢] o]
€2 893 Pstl& AHEE RFLP wWol
M E 2/20010%)9] Hol&& HY 2oy slot blot
dME 1081F 3l 238la FEEANA
nm23H19} H&o] F7hsAkFig. 11, 12, % 13).

Fig. 11. Screening of colon cancers for the mutant nm23H1 gene.
One ug of ¢c-DNA from colon cancer tissues and their adjacent mucosa was

amplified.

PCR product was digested with Pstl restrcition endonuclease and electrophoresed

on a 2% agarose gel.

N, colonic mucosa : T, colon cancer

S, 100bp DNA ladder <i7e marker : Arrow, mutation.

Fig. 12. Representative results of PCR-SSCP analysis of the nm23H] gene in patients

with colorectal carcinoma.

PCR product was denatured and electrophoresed on a 6% polyacrylamide gel at 4°C.

N, colonic mucosa : T, cancer

Arrow, mutation.

: M, metastatic tissue.
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Fig. 13. Slot blot analysis of total RNA
colonic mucosa probed with

from colon cancer tissues and their adjacent
a®P d-CTP labelled nm23H1 gene.

The nm23H1 expression was further increased in cancer tissues when compared

with their adjacent mucosa.

N, colonic mucosa : T, tumor.
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K-ras+v= 12pe] #A3] o™ o] K-ras ¥
ojE FMTAM FPEFLOR o|PH= @
Aol A B Es Vogelstein et al(1983)2 1
em o)4e] MEME 58%, 1 em ©)dte]
T2 9%, 4T 47%°] Hols S Byt
Codon 12, 13, 61¥ H$jof F@apAigt 159
ME 1289 welWEst 7} wWrl Codon 12
ol Holg o] &3t e Fr[XId
$&3luxl ol DNAE A3t K-ras
ol FHAE HEs7] 3 WHoE ¥le
7hsAde]l e RE WE primerd A&
PCR #Hos AabstAy wWAls & AMS3he
3lo] H.2] = & A (hybridization) ¥ 2.2 <}¢]
71ZGg AlEs] ftoh o WHELR A
o] &zt ?J*o“’ﬂ S8l AR
Bonw HAES }“T"“}%Ol g g3}
X ooFar & 1ol WHHEE primer: of £3hol
K-ras ¥ol& < H Wol Mg A watsl

t}h. o] Wyle| ojstd AAdxz S 21bpst 78bp
2 2749 w(band)s B Wolxzz
QObpz & 9] wE A wEs o
Ast hdebA diAdd-s A% F AU
(Fig 5).

HAEL o] wWHoeR FgzZaol 80 F
204 (25%) & Zé’tﬁﬂ"c} Gz RgdE §9
A Wol7t e S FUstAHp=0.012).
Laurent-Puig et al(1991)& AZ2AHEL 7}

DRI A gA A Wo] dYNEr} 7hA
0 Higloy AAEL FAESE, TYF

A, Duke W7ol W& K-ras fFxxztdo

=)

ok

jul

Eete] Aol FAGHoR FoF Ao|rt
5 #AATHP>0.05).

K~~ras°ﬂ ofF AAbEH Y FAES ®Hol&

o] dlrct a3l wil tiwielAe DNA 3
o Gl rleAd EA4-A Aok K-ras
o] §-3te] tiwelre] gz Wi
WEsAoln AT E AMEEA denw b

Mt whE Alzhfel Ak & de AHe

i
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Qo JEHe EAAM ofEgel B2 A
o2 HzHEct, Sidranski et al(1992)7 Ratto
et al(1996)< di¥olA el K-ras codon 129
HolE 2521F 1081(4090)8 R13lH 21} codon
1309 "ol 1% ¢g&g Haustgr.
Takeda et al(1993)2 mutant-allele specific
amplification(MASA)H ol o8] weolE HA
o] WojfdMgo] F& AL HIuFR Losi
et al(1992)€ codon 12, 13 el Wol& HAlE
& AMEER] gm PCRE o|83td A37|
£3e] primerE 9FH TEoA HEF A
71%9 T2 Wol&gS WEP:, HIF
(1993)2 paired PCR, double PCR %®lo g
70%9] codon 129 wWol§& FHASIATE 2
L o] WURIEL Ul primers] A zfo] W
St AJke] ol AaEe] P oeR
HA3tete] Ao S&3VIE FAHAHIG
2 AzteEch 2§ oheFst WE primerE
gto] ol M K-ras WolE SojAdn #
S HApgde AR HANEE =
we] A7 dAede] Z2A)AGS =
ek Aradrh

p53 FHAE GAA 17pl YA e F
FAAFHARE oAt A A Fr o
Fgol A okt Arie] FUdstet wds
o] 9 tHTakahashi et al, 1989 Oda et al
1992; Yoshimoto et al, 1992; Campbell et al,
1993). Nigro et al(1989)2 thefd: 7o o]
FAzLe] Holt AL BuFPe W ol ¥
o] &% codon®91E WHIMI Baker et al(1990)
2 p53e] Wolrl FWHE RA2A codon
132-145, codon 171-179, codon 239-248, codon
272-286 HAES B3 goo o Koo
ol7} FFUE Faod J4¥E I A
dEPE gL WMot b Zwdte §
8 codon 175, 248, 273H ¢ A=z 2 Wo)
&8 gqlstan olg wWolzdR e diAge
A N5E Y3 54 299 o4 7tsde
g2ls8t7] A% JH4E AEs et Codon 175
H& Hhal Aasz dibrle 32490 dg
o] dojuB R HJZ AL 4719 wrt vheh
o dukAel AdA Ar|gdEFIAeyt e

2o o

o

|

o

4
o I ox oo |o

¥
E

o

do

it

A718 W& RIS Fafislel 6% acrylamide
geldl A A7)19F3tdch Codon 248, 273W&
god de HEz Fyze 209 9g
HAsAETh Wolzwr RY® ozt 4
exon F91¢ Wol& #elsr] $st SSCP
e A HI vlol &2 exon 5L 3/15
(20%), codon 175%= 0/15(0%), exon 7TH-S
5/15(33%), codon 248 5/30(17%), exon 8#H
< 8d5A @gten codon 273 1/10
(10%) olAth Coles et al(1992)& FHkotol A
o] FHxe Wolrt Thygd oA FAE
I codon 175, 194, 273, 280 HF-9loll A <k 25%
Wol7h wAge AL HudtdAw g4
SEHENAT Gl R Ruddy, o
AAEe] APZARe} o] FAEE o p53
Aol 7} thekek 2919 codonoiA ¢
e Ae2 FAY £ Jdon AFAA B
nEe] 2 wolHt} Furyeel wo]ge]
cng WEY Aot FHAAANREH
22 o] codonF-HEL AIEE7|= A3 A
2.2 Atz gt} Poller et al(1997)& p53ed o]
#ae] AdFEAHNE =L FA EIPxm
B3tg ot p53E o) &3t #;Ae o F F
FALE FAs7] Y3t AT dF7 @
as3glet ALEY wildd ps3E o) &3 %A
Ax g 7teAdE dFEE el wHAT
Ro g ArgdT)

nm23 FHAE AoldAF-HAZ Igawa et
al(1994)2 HPMdgoll Al WA FFoA 2d
&o] ¥l AEZFHI o] fFdate wE e
AAE LEYOY Wang er al(1993)& WA
ol A Wol& H0%E RBuFPAN Haut et
al(191)L o FAA7E A4 d ez &
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