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p53 @WAe 179 HAx 9] d(band 13))
X ps3 FAA e &AM HAUYE 53 A=
2E9 EAFE 2 Yo Aoy Aot (McBride
et al, 1986). £ oAl <] p53 YW AL I A E
F7) & 7129 APL WAooz AXFYE
gAY B oig FF A KA g& &
TS JA e 75 tAe Aoz ¢EA A
Sy (Levine et al, 1991), wlol& 2, 3EH, A
A T oRdaelxte] o8] Aol € p53 f
AR o3l AAFE p5b3 Bl AL FxAF] W3t
AA nFe AXE F4 dA 71%E 4 Hol
A Ee F4o dojutA ErH(Lane and Benchi-
mol, 1990). o] & & p53 KA} EFHelE AA
A ste o G 2F FAAN M £33 BEHE
FAA ol z delA Urh(Harris, 1990).

AT p53 AR Wl HEG B F
Wele) a7 T2 ps3 Ay EgddEelrt &
X7 dfse] HFGTNEY F d79
(Brash et al., 1991) 7] A A £l 4 9] p53 R-H 22
Eddeld] dialA dF7t o] Fox 1 Jh(Mer-
tens et al., 1991).

o] AT Hy-o LA £F 9 FF 3 ANA
PCR-SSCP(polymerase chain reaction-single-strand
conformation polymorphisms) @3} AE 22318 ¢
Aygo g p53 FAze] Ed WIS} o] TEE

45 B 4 ¥ A7 712 (8=
2&3taA ok
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A $aa B3HE Wasd 9
2 WezAtHos AvE Pro Y AT
8% 29, 7IAAEY 3¢, BHAHMEZY 39,
Aoy HPRAMNTY 169 Tty EojzHe
ddez drdged 34 IY =3 298 o
2702 AT 42 A 1199 AFEXE
21-8942 HTFAFL 55APT FulE 2711
o|glth. 29 WARYE 94F 6N YRk
o 2ASHEL 1 F 590N FAF EA
39 tH(Table 1). & HYARE A8t GEEL
g ¥ 23& BEen, yrAs 435 2
2o B@std YF 2Fo2 AL

Table 1. Clinical features of patients with skin tumors

Case No Age/sex Dx Site
N 1 23/F Normal control Axilla
2 21/F Normal control Axilla
SK 1 70/M Seborrheic keratosis Face
2 51/M Seborrheic keratosis ~ Forearm
BCC1 57/M BCC Nose
2 78/F BCC Face
3 56/M BCC Nose
SCC1 57M SCC Lower lip
2 89/M SCC Scrotum
3 56/M SCC Sole
4 69/M Metastatic SCC Neck

BCC: basal cell carcinoma, SCC: squamous cell carcinoma
2. DNA £2|

A3} Aro) BHAF P¥F =3 HHU(6 m)E lysis
buffer 100 Wl 5 F, 60T F=ZoNA 1842k Hl
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¥ o& 97Co 1583 71438t DNAS &3
Kk

3. Primer &t

F] 5ol A p53 -2} EAW ol exon 5, 7oA
F2 Ydoj}= 2 (McBride et al, 1991) DNA &4
718 A28t 2709] primers AR T 1 Gl
Ee g 2

Exon 5(26mer)

P1 5 GGATC CATCT GTTCA CTTGT GCCCT G ¥

P2 5 GAATT CAACC AGCCC TGTCG TCICT C 3

Exon 7(26mer)

P1 5 GAATT GAGGG GTCAG CGGCA AGCAG A 3

P2 5" GGATC CAGGC GCACT GGCCT CATCT T 3

4. PCR-SSCPH{

PCR-SSCPE $13F PCR(polymerase chain reac-
tion)-& 10X reaction buffer(15mM Mgclz, 100mM
Tris-HCL pH 8.3, 500 mM KCL) 10 ¢} 10mM
dATP, dTTP, dGTP Z+ 2 W%, 10mM dCTP 1 M,
alpha 32P-dCTP(3,000Ci/mM, 10 mCi/ml) 1 M, 20
UM sense ¥ antisense primer S 22t 10 W 18] 1
5 unit ¢] Taq polymerase(Perkin Elmer co., USA) &
¥e ¥ FFFE 95 u2 £FL RFI 05ml
tubedl] 9.5 W¥ £ F of 7)o} 0.5 K2} DNA(200
ng/ DS ¥ & TS F 20 W mineral ol
%%3}3 DNA thermal cycler(Perkin Elmer Co.,
USA)E AH&-3lo] A]383}ith DNA denaturation&
95% 1%, annealing 5514 1¥, extension 72%
oA 18% 40 cycle® Ald3gth $A4 € DNA
product 1 MIE 9 Mle] 98% formamide, 20mM
EDTA, 0.05% bromphenol blue, 0.05% xylene cya-
nol €47 2 A3 90=o)A 28 ¥ F 8% non
denaturing polyacrylamide gel®)) A cooling system£-
Abg-3te] 4028 FA5HHA] TBE buffer2 10 W2
10A17t 719 F3t9th 271958 gel> Whatman
filter paper’dollA gel dryerS Ab&3le A=ZAZ
& autoradiography g A} 33l ch

5. DIo{mA|B1e of Aty
ps3 S Ao g WAEF3S G4 Immu-
nopure ABC peroxidase rabbit Ig G staining kit

(Pierce Co., USA)-& A}£3}a] avidin biotin pero-
xidase complex¥-& ©]&3tHth #&d EEL AL

43t 5 um F71¢] AHE TES] poly-L-lysine
o2 QAF &Efol=d ol HRAIZ F B
2t B4 ARG WdAdTds g4 A4S
dA)8t7] 938t 0.3% H0: in methanol2 3087
AYstL 5% AR goat B3} 2087 ¥HAR
& 4 AE 1: 1002 F phosphate buffered sa-
line(pH 7.4) ¢ 8] s}e] 3083 ¥FS-A171 2 11 200
o2 3438 o]x}3+A (bionylated affinity purified
goat anti-rabbit IgG) ¢} 30&3t ¥H-3-A17l o+ ABC
EFAE 3087 ¥3AZd. 3-3/-diaminobenzi-
dine. 2 HAAIZF A WHkZ-L A]F]31 Mayer’s he-
matoxyline®. 2 hE A3 3 S+AFE AH
permount® B3t B8 HujF oz HANHACH

4 1

1. PCR-SSCPg{0f 2[5t Soitio| Z{AY

PCR-SSCPH & ©] &3l A7A 11414 p5
3H3A Eddo]l B3 Ao A 23 29,
2243 F 24, 7AMNES 38, BHFAAEL
33, Mol AHAIAEL 18 ZF A exon 57
exon 79 thdte] p53 F-HA Eddols #AHX
& xcH(Fig 1, 2).

2. YAZE B8 G4y

avidin biotin peroxidase complex®#o] 213 p53
FAA gl 2HEzqME A4 23 28, A
22435 24, 7IAAES 3NN BF S48E& B
AH(Fig 3). AFAAHA XY 29} Mol HPAF
JAXY 1M S48 BYon(Fig 4, 4%

Fig 1. PCR-SSCP analysis of the skin tumors for exon
5 of the pb3 gene.
Lane 1: Normal(N 1)
Lane 2-3: Seborrheic keratosis(SK 1,2)
Lane 4-5: Basal cell carcinoma(BCC 1,2,3)
Lane 6-8: Squamous cell carcinoma(SCC 1,2,3)
Lane 9: Metastaticsquamous cell carcinoma(SCC
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Fig 2. PCR-SSCP analysis of the skin tumors for exon
7 of the p53 gene.
Lane 1: Normal(N 1)
‘Lane 2: Seborrheic keratosis(SK 1)
Lane 3: Basal cell carcinoma(BCC 1)
Lane 4-6: Squamous cell carcinoma(SCC 1,2,3)
Lane 7: Metastatic squamous cell carcinoma
(scce)

& B9 DA 1N I Lde BF
31 cH(Fig. 5).

2 #

Z49] HAVIHE £ HEHH O E rast} myc
& FAAEC] AH AREE FHANAN &
&= 7127 Rbyt p53 F-AzF 2o] AAH
MEe] F4& JAEY dTHL g oA
427} v|&AdstElo] o] FEEE ridez
%31 9l t}(Viallet and Minna, 1990; Perkins and
Woude, 1993). $H X9 Z4 24 58 J4de ¢
FAZ 59 F7h ¢dA AR 549 PBae
o8] veld=d (Novell, 1991), QA <A 29
FAZ o4 F 7 £ o) ps53 #FA EQ
HolZhar 48l A U (Nigro et al, 1989; Bartek et
al. 1990; Iggo et al., 1990; Purdie et al,, 1991; Sasano
et al, 1992).

p53 @A 179 A9 Geh(band 13)°)
A skE p53 A A AAYE 53 L=
2EY EAFE Ze #y A Aot (McBride
et al, 1986). p53 FAA9 AR 7¥& FrA}
et XA Z DNAS AR 0] A3t c-mycs
HME 4ol F&3te EZE9 AAE AN
o248 HEIE Gl7ld ZARAAIL gANFeZ 7}
A H NEF7] AANE Y271 (Diller et al., 1990;
Levine et al, 1991; Martinez et al, 1991; Kerns et
al, 1992; Kerns et al, 1992), E#®| 2 apoptosisE
doA ME AFE ZHses virlgaEed /AL
53 AEFHE AT =N FBAS A se
7162 7} tH(Yonish-Rouach et al., 1991; Shaw et
al, 1992; Lowe and Ruley, 1993; Lowe et al., 1993;

$ iy
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Fig 3. Negative immunohistochemical staining of p53
protein expression(Immunohistochemical stain,
AB X 100, C X 200).
A; normal skin(N 1)
B; seborrheic keratosis(SK 1)
C; basal cell carcinoma(BCC 1)

Clarke et al, 1993). 28]y} Ed¥old] 2]t p53
FAA B 715S AA3A I GAEe F
A& ZP3HA Fh(Yokoda et al, 1987; Takahashi
et al, 1989). o] &% p53 AR WolE YR
missense mutation(60% )l 2|3 ¥UoJ i non-se-
nse, splicing # 2o 937} 247 20% F=dHc}
(Minna et al, 1992). p53 Ed¥olE 23t €
A9 3z A zejHdo] #H et Bowend,
A2 F, AYZAAEL S ddog g AF7)
o] Fo]A g}(Gusterson et al., 1991; Brash et al,
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Fig 4. Negative immunohistochemical staining of p53
protein expression(Immunohistochemical stain,
A X 100, B X 200)
A; squamous cell carcinoma(SCC 2)
B; metastatic squamous cell carcinoma(SCC 4)

1991; McGregor et al, 1992; Ro et al, 1993; Ca-
mpbell et al, 1993). Brash 5 (Brash et al,, 1991) &
24 #o] Uy Ao MELGS A3 g A
QM # AUE EEF FHA Holz &R CC-TT
939l C-T ¥3tE WAt Mcgregor 5(Mc-
Gregor et al, 1992) = Y =SR] TAH HY
AEAES 18F oA AL #AAIYeH
v SR 9], 1994) 9] AFolMe FHR T
g HEGANA & FHEL HHoH Shea §
(Shea et al, 1992) & ¥4F =& F-HAM LA 7
AqEL e dFste] £ FAHSE Eust
dov ZIAMEG g A7l A Rady S (Rady
et al, 1992) 0] A2 o EAHA WstE 50% ol A
#Zatqcth

p53 Az Eddeld] B3 JdFe ¢ 232
2y EddHold p53 FAAY] V1M g9 W3t
A3t £4 AEEF Wz g4ddol
FHAZRE WA ps3 A ol 2d
e WEZATE g4 PHS Aggogs
9] HRAgd] g HIZH FARZ o] &3

12

o S

12 < g N

Fig 5. Positive immunohistochemical staining of p53
protein expression shows in SCC(SCC 1) de-
veloped on lower lip(arrow). (Immunohisto-
chemical stain, A X40, B X400)

Stk wA EAAAESH i o g2 PCR-SSCPE
I A3 47 AE £490] 3ok PCR-SSCPY 2
p53 A} Wole FZ exon 5-8A0]o Al Yo}
D2 §HAe F£2F 4 4R E olcsd WS &
E3AT p53 FAA "ot F R ¢
o YA ko= PCR-SSCPEH e JA d7] A
g BEMylo] Tol AHEHT gtk X2 WY Z
7 38 942 SAB(streptavidin-biotin-peroxidase
complex) ¥, ABC(avidin-biotin-peroxidase comp-

&

lex) ¥, PAP(peroxidase-antiperoxidase)® ¥ 73
A Wy ol ded AdE ps3 gy AL v
7b @ot BE =7 % dM4o0z FHHA ¢go
U Hold2 virus, AAFH ps53v¥ A, heat shock
protein 53 A3t A H ¥AII wolvt
o 2(48A3h), HEx2 g s gaos 24 stedt
th o o] e AHL FTYoNA p53 g A H¥
HAE ¢ & Jdon AHNA Hez2HTgH 54
AT A/EE AEE 7 dde Folth. 18
1, p53 FH Aol dF FHe dPfdA BTl
230l e A, p53 ©¥Ho] GAsHAT 1
FE7t e A, Wold ps3 v Ae] V& F



EHA - A3F - FYL - o) FY - £F9 : 9 F-F YA single-strand conformation polymorphisms*j o

o¢ p53 FAA Qe HA

Ao o3 AEHA ge JANNE 2= BS
(Wynford-Thomas, 1992) Sl A+ p53 #ZAte] ¥
°|7} o= WY =3 3lgt gAY &4 270l
verd 4 glth. PCR-SSCPY ¥ HExA35s 4
AAtole] p53 fAAL Wolel Ux&L ulAZ 65
% % = o] tH(Carbone et al, 1993).

£ AFlA PCR-SSCPY-& o] &3l dZ4AA
11efloll A p53f-2 A EdWo] BAG Ao A
A x3F 2¢, NEA8F 28, ZIAMNEY 39, H
BAAAESE 3e), Mol BHFANEY 18] =
T A exon 53} exon 79| W3 p53 FAA B
diole BZHA &stth avidin biotin peroxid-
ase complex®ell g p53 FAAe] @¥d Iy
ZoME B4 =3 28, AF43F 24, 71HA
X 3o B 4L B HFFIAEY
2819} MolA BHAAAEY 1M SAL B
FoH, dF =& ol LA 14T FA
272E BFIAUY. ole p53 FHA Holrt YR
Y F 538 Uy An AEde wAd 3 29
22 Zgateizt A=, 53] ALHo] o] A
7ol Eddolol 2% J€L s AZdd.
E 49F =3 R0 A% HY A9 AEXY
9] 7%, PCR-SSCPH A= p53 FAA Aol
7 #FHA gotoy, Ad z7 33t g4 &
4 27& Btk o3& p53 #dA g4Hels)
2 dFA PCR-SSCPHeozZ ZHME exon 53
exon 7 ©]9]e] ReloA dojty] WEoz Azt
€

e o

g o LAt £E9 T4 ZHdA SSCPY
I HgzA3ss gaAYo 2 p53 fARe] B4y
ojg} o] WHG AT BEAFo] R Fge W
A AT V2 RER 83} 2 AFE A
g3t A7, PCR-SSCPYPL ol&ste] ¢AAA 11
ol A po3f-HA Eddo]l AT Ao A
x4 28, AFZsF 28, 7/IANES 33, By
YHEZEY 34, ol BHYAAEYL 18 2Fd
A] exon 53 exon 79| thaled p53 FHA EHY
ol BFHXA %3t} avidin biotin peroxidase co-
mplex’§oll 28 p53 FAHAte] Tl E W ol A
= A4 24 28, AFREF 24, NAHNEL 3
Aol BT A4S 2Ath AP AXY 229}

&=
M o L

R,

Hold HHAMAEY 1ddME SA4L HYe
o, 4% & F9ol 2T 1AM FA £
< BFIAY. ol p53 FAA WHolrt R FF
F 53 ¥ 49 AXgY 2R & 8oz
zZ-g3tE] e Az, 53] AMo] o] {fHzte
Eddold Fa 4L steizkt A4Ed. =%
UG =& F9o TG 1Y FH HNELY H,
PCR-SSCPH el A= ps3 fA A Edwiol7l &2y
A g, 99 23 3% 4% ¥4 24 ¢
Bk o]AE p53 AR EQRe7 £ AT
] PCR-SSCP o2 ZHME exon 5% exon 7 £
o B9)o]4 Qojtr] Moz AZEch $F u)
H FGolA p53 FAATE EFWHOE o= A
3 GAA Ao B9E ¢V st p53 FAA
Eddolo U B MEFA WYPol F o o
Tsojor & Aoz Azt

% 0 2

ot

Bartek J, Bartkova J, Vojtesek B, et al: Patterns
of expression of the p53 tumor suppresso r in
human breast tissues and tumors in situ and in
vitro. Iny J Cancer 1990; 46: 839-844.

Brash DE, Rudolph JA, Simon JA, et al: A role for
sunlight in skin cancer: UV-induced p53 muta-
tions in squamous cell carcinoma. Proc Natl Acad
Sci USA 1991; 88: 10124-10128.

Campbell C, Quinn AG, Ro YS, et al: p53 mutations
are common and early events that precede tumor
invasion in squamous cell neoplasia of the skin.
J Invest Dermatol 1993; 100: 746-748.

Carbone DP, Mitsudomi T, Rusch V, et al: p53
protein overexpression, butnot gene mutation, is
predictive of significantly shortened survival in
resected non-small cell lung cancer patients. Proc
ASCO 1993; 12: 334-336.

Clarke AR,Purdie CAHarrison DG, et al: Thymo-
cyte apoptosis induced by p53 dependent and
independent pathways. Nature 1993; 362: 849-85.

Diller L, Kassel], Nelson, et al: p53 funcyions as
a cell cycle control protein in osteos arcoma.
Mol Cell Biol 1990; 10: 5772-5781.

Gusterson BA, Anbazhagan R, Warren W, et al:
Expression of p53 in premalignant and maligna
nt squamous epithelium. Oncogene 1991; 6:1785-
1789.

Harris AL: Mutant p53-the commonest genetic ab-



— 354 —

EUIBRERIIE 14 % 543k 1995

normality in human cancer ? J Pathol 1990; 162:
5-6.

Iggo R, Gatter K, Bartek J, et al: Increased exp-
resssion of mutant forms of p53 oncogene in
primary lung cnacer. Lancet 1990; 335: 675-679.

Kerns S, Kinzler KW, Bruskin A, et al: Indenti-
fication of p53 as a sequence specific DNA-bin-
ding protrin. Science 1992; 252: 1708-1711

Kerns S, Pientenpol JA, Thiagalingam S, Seymour
A, Kinzler KW, Vogel stein B: Oncogenic forms
of p53 inhibit p53 regulated gene expression,
Science 1992; 256: 827-830.

Lane DP, Benchimol S: p53: oncogene or antion-
cogene. Genes Dev 1990; 4: 1-8.

Levine AJ, Momand J, Finlay CA: The p53 tumor
suppressor gene. Nature 1991; 351: 453-456.
Lowe SW, Ruley HE: Stabilization of the p53 tumor
suppressor is induced by adenovirus EIA and
accompanies apoptosis. Genes Dev 1993; 7: 535

-545.

Lowe HE, Jacks T, Houseman DE: p53 dependent
apoptosis modulates the cytotoxicity of antic an-
cer agents. Cell 1993; 74: 957-967.

Martinez J, Georgoff I, Martinex J, Levine AJ: Ce-
llular localization and cell cycle regulation by a
temperature-sensitive p53 protein. Genes & Dev
1991; 5: 151-159.

McBride OW, Merry G, Givol D, et al: The gene
for human p53 cellular tumor antigen is loca ted
on chromosome 17 short arm(17p13). Proc Natl
Acad Sci U S A 1986; 83: 130-134.

McGregor JM, Yu CC-W, Dublin EA, et al: Aberrant
expression of p53 tumor suppressor protein in
non-melanoma skin cancer. Br | Dermatol 1992;
127: 643-649.

Mertens F, Heim S, Mandahl N et al. Cytogenetic
analysis of 33 basal cell carcinomas. Cancer Res
1991; 51: 954-957.

Minna JD, D’Amico D, Bodner S, et al: p53 mutations
in human lung cancer. Proc Am Assoc Cancer
Res 1992: 33: 596-602.

Nigro JM, Baker SJ, Preisinger AC, et al: Mutations
in the p53 gene occur in diverse human tumor
types. Nature 1989; 342: 705-708.

Novell PC: How many human cancer genes ? J Natl
Cancer Inst 1991; 83: 1061-1064.

Perkins AS, Woude GFV: Principles of molecular
cellular biology of cancer: Oncogenes. Philadelphia,
J B Lippincott Co, 1993, pp. 35-39.

Purdie CA, O’Grady J, Piris J et al: pb53 expression
in colorectal tumors. Am J Pathol 1991; 38: 807
-813.

Rady P, Scinicariello F, Wagner RF Jr, et al: p53
mutations in basal cell carcinomas. Cancer Res
1992; 52: 3804-3806.

Ro YS, Cooper PN, Lee JA: p53 protein expression
in benign and malignant skin tumors. Br J Der-
matol 1993; 237-241.

Sasano H, Miyazaki S, Goukon Y, et al: Expression
of p53 in human esophageal carcinoma. Hum
Pathol 1992; 23: 1238-1243.

Shaw P, Bovey R, Tardy S, Sahli R, Sordat B, Costa
J: Induction of apoptosis by wild type p53 in a
human colon tumor derived cell line.

Takahashi T, Nau M, Chiba I, et al : P53: a frequent
target for genetic abnormalities in lung cancer.
Science 1989; 246: 491-494.

Vallet J,Minna JD: Dominant oncogenes and tumor
suppressor genes in tne pathogenesis of lung
cancer. Am J Respir Cell Mol Biol 1990; 2: 225
-232.

Wynford-Thomas D: P53 in tumor pathology: Can
we trust immunohistochemistry? J Pathol 1992;
166: 329-330.

Yokoda A, Wad M, Shimosato Y, Terada H, Sugimura
T: loss of heterogygosity on chromosomes 3, 13,
17 in small cell carcinoma of the lung. Proc Natl
Acad Sci USA 1987; 84: 9252-9256.

Yonish-Rouach E, Resnitzky D, Lotem J, Sachs L,
et al: WId type p53 induces apoptosis of mye-
loid leukemic cells that is inhibited by IL-6. Na-
ture 1991; 352: 345-347.



E£EA - HA3FE - FY9S - ol7Y - 89 1 JEF Yol A single-strand conformation polymorphisms off
A% p53 32 Eddol AM — 3% —

= Abstract=

Detection of Polymorphism of p53 Gene in Skin Tumors
by Gel Electrophoresis as SSCP

Bo Sung Sohn, M.D., Ho June Kwon, M.D., Young Wook Ryoo, M.D,,
Kyu Suk Lee, M.D., and Joon Young Song, M.D

Department of Dermatology, Keimyung University School of Medicine, Taegu, Korea

The tumor suppressor gene p53, located on the short arm of chromosome 17, encodes for a nuclear protein
which regulates cell proliferation by inhibiting cells entering S-phase. Mutations in p53 gene are the most
frequent genetic alterations found in human cancers to date.

This study was examined mutant p53 gene mutation using PCR-SSCP method and mutant p53 oncoprotein
expression using avidin biotin peroxidase complex method immunohistochemically, in 2 seborrheic keratosis,
3 basal cell carcinoma, 3 squamous cell carcinoma and 1 metaststic squamous cell carcinoma cases. With
PCR-SSCP methods in exon 5 and 7, no genetic mutation of p53 gene was observed in 2 seborrheic keratosis,
3 basal cell carcinoma, 3 squamous cell carcinoma, and 1 metaststic squamous cell carcinoma cases. With
immunohistochemical staining with ABC method, a case of squamous cell carcinoma developed on lower
lip was positive but another were all negative.

This result means that p53 gene mutation on skin tumor may develope in squamous cell carcinoma de-
veloped on sun exposed area and this mutation on squamous cell carcinoma can develope other exonal site
except exon 5 and 7.

Key words: p53 gene mutation, Skin tumor



