DHPLC

DHPLC

(nucleic acid)
DNA
(variation)

DNA

DNA
(gel electrophoresis)
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(denaturing gradient gel

electrophoresis)

(chemical cleavage)

(conformation sensitivity gel elec-

trophoresis)

(immobilized DNA hybridization arrays)
(enzymatic mismatch cleavage)

(polymerase chain reaction, PCR)



DHPLC
PCR (primers) DHPLC
PCR H (single nucleotide
DHPLC ( 1 polymorphism, SNP) DHPLC
) SNP
DNA 5
SNP
DHPLC (post-
genome era)
DHPLC DNA
(denaturing high performance liquid chromatog-
raphy) Stanford Oefner
Underhill 3 SNPs
(pharmacogenomics)
SNPs DNA
(base) (substitution)
(insertion) (deletion)
50 700 (base pair, bp)
7 (sequencing)
DHPLC DHPLC
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DHPLC

DHPLC (ion-pair o <
reversed-phase liquid chromatography) ( O—I‘D O-CH
o 2
| PRP) @ ‘O,
TEAA (trithyl-ammonium acetate)  DNA CH,COO"
triethylammonium 0
ion DNA ( 2 0= F‘>-O-CH2 Base
|
) CH3'CH2 .- o
( 3.5 um |
alkylated ) CHyCH;—T+ r
CH;-CH,
(dielectric TEAA ssDNA
constant)
DNA (double-stranded DNA, dsDNA) > TEAA DNA
triethylammonium ion DNA
dsDNA dsDNA (column)
acetoni- (size dependent)
trile acetate
dsDNA triethylammonium ion 3 Haelll
dsDNA puCi8 (plasmid) DNA dsDNA
(anion-exchange) ¢
30
587 bp
458 bpi
434bp o
7 208bp Y5 f
£ 267bp &
E 257 I:)::lm g
174 bp i‘ﬁ b
10 80bp 192 %P % 1 | |
. V\ |
1\ h I
3. 0 S VR \ — A
DHPLC -4 T T A N T " T 1
dsDNA ’ Minutzs
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(non-denaturing) DHPLC dsDNA
dsDNA
DHPLC
(partial denaturing)
dsDNA
DHPLC
(mismatch) 4 a
50 °C CIA 43 bp DNA
50 °C
40 °C
(4 50
dsDNA 40 °C
( 4o (retention time)
DNA
7
53 °C
DNA
5 DNA
DNA A-T
A-T
G-C
A-T DNA
A-T
DNA ( 5 4 5 8 9
DNA A-T
A-T (low-

melting temperature)
89

DNA

50°C
(a)
\a)
0 1 2 3 4 5 6
Minutes
40°C
® L
A :
0 1 2 3 4 5 6
Minutes
50°C
f
|
© \
0 1 2 3 & 5 %
Minutes
4. (@ 50°C CA 43 bp dsDNA
(b) 40 °C
© 50°C
DNA
IPRP
DNA
DNA
DHPLC
DNA (clone) PCR
(renatured) 6

90.10

13



g A s
12 \ .
3 438 o F ?
i f, L_NULJ\U 54°C
| 718
N 56°C

a5 3 ,
s
1 2 Qe
’\_J‘ / S
4/9

5;33 5/\ 6 7
b2 /\Lj U‘L_/ir\‘ 62°C
6

4 g min

5. DNA

1 =80 bp (41% A-T) 2 = 102 bp

(45%) 3=174 (41%) 4=257bp (49%) 5=

267 bp (49%) 6 =298 bp (41%) 7 =434 bp
(42%) 8=458Dbp (57%) 9 =587 bp (57%)

DNA
(homoduplices)
25% (sense strand)  25%
(anti-sense strand)
(heteroduplices)
25%
DNA

DNA

DNA
DNA
A-T
G-C

Watson-Crick G-T
A-C

NMR X

(10)

(destabilization)

O'Donovan @ Factor 1X H
(exon) 438bp  PCR

Heteroduplexes

Il!
il il

Mix,Denature

Re-Anneal

Homoduplexes

Wild Type

PCR

DNA

90.10

DNA



Heteroduplices

Denature

'

Reanneal

|
GC
|

Homoduplices

AC GT AT GC

5% 5% 5% 25%

L/

\\J\J\

7.
56 °C
minutes
13
( 8 ) 4 45°C DNA
50mM  TEAA
(melting domain) 2°C TEAA 100 mM
100
DHPLC mM 9
DHPLC A-G
5] 5°C Jones @
32
8 °C 4
TEAA pH He
BRCA1 56134 C—
A 2640 C-T 59 °C 57
9 100mM 200 mM °C “@ Nickerson
TEAA 0 MET proto-oncogene 15
TEAA DHPLC
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/
a>g, 20897 (g)

A
M
[V
i Uy
/'/ . A
7 \
~

g, 30913 )

8. 39

a>g, 31227 (b)

/’\/’\
/)
/.A

c>t, 31001 (e)

Aa Y

//' \j\//\\k
/ \
A\

g>t, 31211 (h)

N

/\'\
RSN

3
del A, 30918 (k)

N
\

N

\
g>t, 31263 (m)

13

DHPLC

pH 6

DNA

8

ion

16

c>t, 31091 (¢)

A
A
/ \JN\
J
e 1
{
\

~
a>t, 31161 (f)

i
\\ YA\
e / \

\
2>a, 31278 (1)

\
N

A ins, 30900 (1)

triethylammonium

(un-ionized)
dsDNA

90.10

100mM TAEE

mAU ,'1

200mM TAEE

mAU

jc______,/ .
- A

e W L T
""l \ 59°C A A ill.]'-_.,
M oA L
ssc ' |\ N\
_J VL
ponily T s0Cc ||/ '\ﬂ
56°C ] (VALY ‘/_JJJU N
--'"'/‘
. Illl i‘|I 61°C M .'\ a
57°C |V ']‘ W\
_____..—/f L‘-—*—‘- A
sec/ | 62 | O
N _// N
4 5 min 4 5 min
9. 100 mM 200 mM TEAA
A-T G-C
48 68 °C DNA
( 1 min)
GT GA Watson-Crick
e DNA
(bubble)



http://insertion.stanford.edu/melt.html

Stanford
Jones @
3 4°C
Spiegelman [ 166
(polymorphic) DNA
94% 99.8%
Jones 2 103
2°C
( 0.5min)
(oven)
10 DYS271 50 60
°C 55
°C 57°C 0.1°C
55.2 °C
1°C

DHPLC

DHPLC
PCR
PCR DNA
PCR
DHPLC
PCR DHPLC PCR
PCR (hot-
start)
(template) (annealing)
M g++
DNA (polymerase)
dNTP
PCR
30 50 uL 0.5M Na,EDTA DNA
DHPLC
(bio-inert)
PEEK (titanium)
DHPLC
DHPLC
DHPLC
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50.0 °C
54.0 °C
54.2 °C
54.4 “_C
54.6 °C
ELEC
55.0 °C

-5 B o

55.2 °C
35.3C

55.4 °C

555°C

55.6 °C
35.7°C
55.8 °C
55.9 °C

56.0 °C
56.1°C
56.2 °C
563 °C
56.4 °C
56.5 °C

566 °C

56.7 °C
56.8 °C

56.9 °C

57.0 °C

57.2 °C

7.4 °C

57.6 °C

57.8 °C

58.0 °C

60.0 °C

18

10. DY S271

50 60 °C
55 57 °C
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0.1°C

O'Donovan )

1998 Factor IX H
DHPLC 100%

(Department of Molecular Genetic and Molecular

Diagnostics) 93 F9 17 NF1
DHPLC 55
(heterozygous) 48 ( 7
)
F9 (single strand
conformation analysis, SSCA)
50% Choy @ SSCA
69% DHPLC SSCA
(polyacrylamide)
CSGE 54%
Skopek @ 1999 HPRT
8 20 20
279 bp
DHPLC
69 °C 65 °C 20

(denaturing gradient gel
electrohporesis, DGGE)

Wagner @ (1999) DHPLC
DHPLC DNA
(chips)
(hybridization)
DHPLC DNA
Steinmetz ~ Davis™
DNA 85
95% 55%
SNPs

@

Arnold @ 626
DHPLC

BRCA1
DHPLC



100%
136 BRCA2

@

Wagner

BRCA1 BRCA2

DHPLC
DHPLC

BRCA1
Dobosn-Stone

(22)

432 BRCA1

@ 186

BRCA1 5

2000
(fluorescent

single strand conformation analysis, F-SSCA)

DHPLC DHPLC
93 100% F-SSCA
100% SSCA
164 270 bp
DNA (SPE)
DHPLC SSCA 300 bp
hairpin-like
DHPLC 150 700 bp
Liu® 1998 40
CFTR RET 63
(glioma) 18 PTEF
DHPLC 95%
Nickerson o 2001
RET 10
2°C
MET 15 Spiegelmen
@ Arabidopsisthdiana 476
DHPLC
166 165
DHPLC

96%

DHPLC
( 8 °C)
Hayward-L ester @ PCR
7-deaza-2'-dGTP dGTP
DHPLC
GC DHPLC
Escary @ GC
66% 88% NOTCH3
97%  NOTCHS3
DHPLC
NOTCH3 SSCA
DHPLC DNA
(IPRP-HPLC)
dsDNA dsDNA

DNA (single-stranded DNA, ssDNA)

ssDNA
-
G
carbonyl  amino
amino A C
T>A>G>C 3
ssDNA
G C
@7
50 °C
ssDNA
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70 °C Oefner® 1997 2001 DHPLC
70 80 °C H 56 BRCA1
(heterooligonucl ectides) BRCA2
PCR 51 79 bp DHPLC
TSC1 TSC2 ATM PTEN
SNF5 MLH1 MSH2 p53 p73
DHPLC CCR5
C-T A-G (promoter) CCR5
(rangtion) C-A C-G T-A T-G chemokine HIV-1
(transversion) C-G AIDS CCR5P1/P1
DHPLC
(time-of-flight mass Y
spectrometer) Y
C-G 80 6 Mb Y
H (on-line) (non-recombining region of the Y-chromosome,
@ NRY)
(multiple substitutions) DHPLC 205
(30-33) Y
A-G MS (haplotype)
MSMS
DHPLC
DHPLC
DHPLC
DHPLC
SNPs
BRCA1 BRCA2
Ophoff @ 1996 DHPLC
(familial hemiplegic migraine,
FHM) (episodic DHPLC

ataxia type-2, EA-2)
CACNA1A FHM
(missense) EA-2

(nonsense)
1. D. G. Wang, J. B. Fan, A. Berno, P. Young, R. Sapolsky, G.
Ghandour, N. Perkins, E. Winchester, J. Spencer, L. Kruglyak,

DHPLC
L. Stein, L. Hsie, T. Topaloglou, E. Robinson, M. Mittmann,

Xiao  Oefner"”
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