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2 95 p353 FFAA A (tumor-suppressor gene):= FHEE #E sl T2 S99 o] ¥ EE Jepa
Sl Aoz BElel A3 5Ioh ps3 #HAE 200b8] 271 2 HAAZA A7F AL 17p13.te] 1
S 9leh £ AH A UL AR BT S50 Bl 24 10049 Bapst e ARl A4 =
= 103715 A e 2 DNAES F%3l3 PCR-DHPLC(polymerase chain reaction - denaturing high performance
liquid chromatography) ¥} 2.2 ©}el 97] 3 A& A3l =3t AH ) X523} DNAL] A gl ¢
g el s 1] SlE FAlEe] v A ©e 97 A AdEks. 2 A3 10070 9] fket =
A Z exon 59A 117](11%)2] C/A, C/G genotypes-, exon 844 427](42%) T del genotypes els}ith.
103702] AAF 23] A exon 59 A] 2711(2.9%), exon 814 97Y(8.7%)2] polymorphismS elslgdc} A3 £
2% Al 3o A= PS-DVB(poly styrene - divinylbenzene)2>-2 215 AH o] CI822 X5 AHH ) ] £
el Bk

FR0{: p53 AR}, kst PCR-DHPLC, S8 o]

ABSTRACT. p53 tumor-suppressor gene has emerged that it is related of breast cancer with high sensitivity. p53 gene
is located on chromosome 17p13.1 in human with 20 kb. In this study we extracted DNA from 100 tissues of breast can-
cer patients and 103 normals. Then we confirmed single-nucleotide polymorphism(SNP) using PCR-DHPLC(poly-
merase chain reaction-denaturing high performance liquid chromatogrphy). Also, we studied SNP of samples using
several columns to identify relation between packing materials of column and resolution. As a result, we identified 4 C/
A, C/G genotypes(4%) in exon 5 and 37 T del genotypes(37%) in exon 8§ among 100 breast cancer tissues and 2 in exon
5. 9 in exon 8§ among 103 normal samples. In resolution test, we confirmed that PS-DVB(poly styrene-divinylbenzen)
column is more efficient than C18 column.
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ke vl 5 ATl e A B F 7T
A @ Ao g A7k FA7) H 3 Q) 3o A
= A7k, flstel ofof Al Wil E w2 oA A
o= T Fof fruete] A ulxr) Frlel 5
Alele}, frukqle] b flglo R = MAA ) FH8
ozt #4434 glo] vt ah=re] frukeke] U
W= g i e o] i ol vlsl oF 104
WA 15 27] g siela B3 H ARk HAe
QA o] glo] FAAl AFE B3l ol F Ak &}
vl ps3 Fk A FAARe] Wel A6l gt A7
7} " 83}

HEA Q] FoFAA ARk shbel p53e] Edd
ol . A, I, Ak, 5 A 5o oI Q1A
stell M Vel 71 &3 3R} W elel ), ps3
A= 174 GAF) DeH(17p13.1)el] S1HSEL 2k 20 kb
2712 11709] exon?}t 10702] intronZ T-A = ¢lom
A2 B Bd3} FA1E dAIE, A E 2k
AME =31 DNAZF 4= 9l & wof] o] & A4t &
T3 715 71l FFGA AR el o] FoFY
A Ate] Edw ol 393709 eofnlAl MY F
DNA 23¢9l ‘Hot Spot & £+ codon 130~290
H Alo]al exon 5~8ol|A] 2 FHAET A (point)y =
Wol7} 714 E38)az, Ak (addition), 24 (deletion), T
Helzpe] 234 == AAH 2A(LOH: Loss of
heterozygosity)s- Tt el E FlA ps3rAke]
FEAHAAE B3 AH o2 p53e] TeS
A gk}

3 p53 N7} oA 0B A REE AL HEs)
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o= MDM2 il v} whel o] A2 A MDM2 &
izl n532] A o] 84 (transactivation) F-$] ol A g3}
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p33 ALY EdWolE A 97| A d(Direct
sequencingit A 22 BE ZAE o elshrel=
B> Azt AR7E Bestee oy RAAEEH
Ats A EdHolE A& WS AHES
]:]_.8-12

A RFLP(restriction fragment length polymorphism),
ASO(allele specific olionucleotide), DGGE(denaturing
gradient gel electrophoresis), PCR-SSCP(polymerase chain
reaction-single strand conformational polymorphism),
HA(heteroduplex analysis), CMC(chemical mismatch
cleavage)s-2] oJ8] B ESHA] o] ARS-H L 9]
2} ARk o g g3 Al AElo] oh7] i Eel &
= A mE o] aRnEw Al AdA ol A
x| A W 2fo] F Hof gheh b

2 2 97] GEA A7l wol ARE oA AL
%1% PCR-DHPLC(polymerase chain reaction - denaturing
high performance liquid chromatography) 1996 ]|
Underhill¢} Oefnerel] 934 202 HiEg]on
Aol A& HH <l DHPLC A #
A8 Al 8]l PCR AHES AA8HA] dals® A o] 7}
S3lm el 1 =7)7) 200~1000bp A A =
95~100% 717+ Ag=5 vepivh 123 Alaw
Al Al Azbe] -7 W9= o] AlgE
A ER W -8 b ol
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AR S ARRste] T8 wE Eeles A
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T} wkby e uke gxjo] 27 10072 A 23
103705 Aoz a9t

AleF &t 7171

Alet

Z2] || A] genomic DNA FZ1]+= AccuPrep™ Genomic
DNA Extraction Kit, PCRAFHE A A ol|= AccuPrep™
PCR Purification Kit (Bioneer, Korea)g& AF8-3}913,
Tag. polymerase (GeNet Bio, Korea),—g_- P S = g
71°359] agarosex QA-Agarose™ (Q-bio gene, USA)
£ o]-£3}3i k. DHPLCY] o] AN Z. triethylammonium
acetate (TEAA) (Transgenomic, USA)$} acetonitrile
(ACN) (Merck, USA)S AR8-3lgict.

2171

DNA2] ZZ-2 GeneAmp® PCR System 2700 (Applied
Biosystems, USA)S AF8-319913, PCR $35& el
Mupid-a (Advance, Japan) 7] A5 o] 43}
t}. DHPLCE= WAVE® SYSTEM (Transgenomic, USA)
2 AHgel ol s BBt

LS

ket skxiel Aol 22 oA genomic DNAS
FZ3le] PCRE 53 Hah= 915 533 5 37)
53 Edwole] 7|23 DHPLCH 2 p53
F52} F exon 5~8 Yorh= EQH o & &3

ZA0IM genomic DNAS| £&

AAALTE o] &8 #A T 24 25 mgE 1.5 mL
A4l ®e] Fell proteinase K(20 mg/mL) 20 plLo} ¥
3| 2kl (lysis buffer - 0.5 M EDTA, 10% SDS, 1M
Tris-HCI(pH 8.0))=} 7 ¥ 56 °Col A 1~3 A7} ¥k
A7 Fof| 4321389 (binding buffer - 7 M Guanidine,
10% Triton X-100, 10mM Tris-HCI(pH 8.0)) 200 pL
€ 72°Co A 1087 WA H S

Table 1. Primer sequence used to amplify p53 gene

2 mL A3l % Z 3 (collection column)g 2
I Aol uh-g-3 A3 9F8-9S &7 F 8000 rpm
oA 187 Al FElsle] o = oA ozl Lo
W23 500 pL A2 $+58-9 (washing buffer - 70%
Ethanol) 22 M2} 8} ). o] 7S oHA] 8000 rpmel| A
17 A 2] F oFEolA] Ropal £ 5wz
= 2g9E 7 3 s w2 13,000 rpmef| A
1027 A Relsldel. 28] 200 pL £2]9h34
o (elution buffer- 1 M Tris-HCl, 0.5M EDTA, D.W)&
Q@ Al oo A 132 WES-31AL 8000 rpmel| A 13 F
b A BElste] BobAl £AE 1.5 mL mlo]| AR A
APl F7 F UV TFLEAZ o]-4-3 DNAS 5
=5 A3 4°Col| B3siAY, A7z B3s)r]
A= -20 °Cell A A3}

SEES2MMELE (PCR)

PCR primer set (Table 1y& o] 83} 25 uLe] PCR
HF-$- 8-l (reaction solution)S 0.2 mL PCR ¥H$- A| 3
Toll @2 ¥ DNA thermal cycler(Bioneer, MyGene
32 thermal block, Korea)s o] &34 -4 94 °Col| A
5%7 3 DNAE 2P43] WA A7 F(hot start) T}
A] 94 °Cel| A 45%7F WA (denaturation), 57 °Coll A 45
7} 743} (annealing), 72 °Coll 4] 5037} 414 (extension)
S 3538] WHEEE F wpA e g 72°C A 5E3E
217 (last extension)A| 7] DNAE $FA| 7o}

2 mL wlo] =22 A) g Fol] A3} A3 (binding column)
A28k ¥ PCR AHE-3} PB(PCR buffer) 1:5 ¥
2 4] A AH ATl &4 183 94 £
o A3 AR FeElste] M2 2 mL A3 e
3l Al SFENE 750 plE W YA Ee
g F oAl A ZAHE Feldte] 15 mL Al el
A sk g2) kgl 30 uLs A3 A A3 Hel
o] 187h bl Wbx] F 187k 14l F2]5le] DNA
=

B

% o o

Sequence of primers

Exon Sense (5'—>3') fragsnllzeili)fbp) Lo((;a;;on
Antisense (3'>35")
5 CTCTTCCTACAGTACTCCCCTGCGCCCCAGCTGCTCACCATCGCTA 211 13043~13253
6  GATTGCTCTTAGGTCTGGCCCCTCGGCCACTGACAACCACCCTTAACC 182 13308~13489
7  GIGTTATCTCCTAGGTTGGCTCTG CAAGTGGCTCCTGACCTGGAGTC 139 13986~14124
8 ACCTGATTTCCTTACTGCCTCTGGC GICCTGCTTGCTTACCTCGCTTAGT 200 14404~14603
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PCR-DHPLC HHo]| ot £hal 7| Cldd HE

PCR AHE-S AA| A& AXA] g3 2utz &4
wole]l 7128 DHPLC ¥ 22 w9 ¢17) 84S
AEstder. AR AT 458 o]FAde] A
HE #<2138}7] 93] mutant standard(Trangenomic,
USAYE 5 ulA 31 Fdste] 2A43ksiH o F PCR
AHES 0.9 mL/min®] o] BAe] £E= sle] 5 L F
8l WAVEMAKER™ softwareol] 23} A 8% gradient
ZF7AL0Z BA3IGI UV AE7]Z 260 nmol| A A&
Eipsis

Y STEE 9t o V| CiEe AHE

PCR-DHPLC el we} 245 Eodwe] MES
C18 A& AHE-3}e] ThA] 3 BA 31t Algd v}
W2 PCR-DHPLC W ¥} Fd3sA A3t}

< =

[l

PS-DVB Z&2} C18 ZE0f| of8t th 47| Cldy
HE

DHPLC £AHPH-2 [P-RPC(ion pair reversed phase
chromatography) ¥4 o] -8-3tch. PCRY < 2] 3
ZE5 o|F7I=e] DNAE 43| AR A oA
AR 3] AHE o PFAFE= o)A FA (heteroduplex)
7} 537 A (homoduplex) -} zolumnell A ™-F-&

stationary phase

DNA(anion)
(alkylated nonporous)

AlZbol v FrolAl = HE o] &3le] alte] 7|4
Ao AL A e Ao EdHel 7R A
=g & UekFig 1.

PS-DVB(poly styrene - divinylbenzene) 7 3H-2 3]
w22 TEAA(triethylammonium acetate)’} A3 %
ol Aglale] Fol S = Il DNAS] Ak} H&
&}o] ion pairing Ael S 9HETh 18] of8 TEAA B
o} DNAS} 23] o] ©] 733t f-7]-8wl| ] ACN(acetonitrile)
of oA AHozHE Fesc) =3 ol 7t
polymer 3] o]7] wjFof] & 2T M = g3
5 FAE 4 U gl C18 A 2 25
o| A EqkA st 725 o F7] el DNA%S] ZAg
ol Fal|x B0 E EdHolE HES 5 gl
(Fig. 2).

PCR-DHPLC 2|8t £l 47| CigY ZHE

DHPLC #4%-2 DNA B9 e)E HEs7 ) A
A s A 22 WPE 22 PCR AHEo| Y} RFLP AHES
AABA] kal viz BAME 4 9lom A|® shidd
108 EA o] 7lsslar £ AL ANz R
Felad 4= 97| Wil x5} AzhE AHofst 4
sk =3t 2E AY A o] AF3hE ] gle] B4
ZAzke] A g o] Forir},

A HAHE AXA & PCR AHES A5 AR
%17 (auto sampler)el] A28} syringeol] 2|3 ZH

TEA-DNAC(ion pair)

Fig. 1. Process of the separation of DNA by ion pair reversed-phase liquid chromatography on a special column.
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Fig. 2. Impact of column on the resolution of heteroduplex. (A) C18 coulmn (B) PS-DVB coulmn.
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Fig. 3. Chromatograms produced DHPLC analysis of wild mutant standard.

23 F4iFo] HAd o] 5 A gradientE H2|dhd
Awo] fol o3l wd 97 o

X,
o
o
ol e
o,
‘|>' ru}n
30
)

Hel AP o] 5 SF-Eo] A E
2el3}7] 9184 mutant standardE- 5 pLA 3H FY

slo] BA Bl TH(Fig. 3). THSE PCR AFHES 5 uL
T3t T v]=339 Edo| I3z oA &
8} BH(Fig. 4, 5). 100712] 39t PCR AHE-S 5 L
A F9)8}e] BAsE A7} exon 5914 1170(11%), exon
8ol 4] 427 (42%) 5 Eelstadet. 103709] A4 24 e
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Fig. 4. Chromatograms produced DHPLC analysis of wild type (A) and mutant type (B) in breast cancer exon 5.
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Fig. 5. Chromatograms produced DHPLC analysis of wild type (A) and mutant type (B) in breast cancer exon 8.

Table 2. Distribution of the two genotypes(C/A and T del)
between healthy controls and cancer patients

Samples Genotypes (%)

Exon 5(C/A) Exon 8(T del)
Cancer patients (100) 11 (11%) 42 (42%)
Healthy controls (103) 2 (1.9%) 9 (8.7%)

A exon 594 27)(2.9%), exon 84 971(8.7%)2]
polymorphisms <18} ch(Table 2). 2342 A A
£ Hk3}7] 919 direct sequencingS F3 #F gl
s ek(Fig. 6, 7). ©1¢k 22 A= PCR-DHPLCE
A8k Aol FUTE By
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Fig. 6. Automatic sequencing analysis of exon 5 in breast can-
cer. (A) wild type, (B) mutant type (C13202>A, C13204>G).
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Fig. 7. Automatic sequencing analysis of exon 8 in breast can-
cer. (A) wild type, (B) mutant type (14484 del T).
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exon 594 exon 87HA] ©U 7] vHAd S HE3S
o 1 A3} FartEA e A= exon 5 oA 117](11%)
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