1-1 DNA DNA

(ionizing radiation) (reactive oxygen
Species ROYS) Hailliwdl et al.,

1989; Esterbauer et al., 1990

DNA ? 10°
Fragaet al., 1990 DNA
7,8-dihydro-8- oxoguanine ( 8-0xoG GO)

Shibutani et al., 1991

? A (adenine ) T
(thymine ) C(cytosine ) G (guanine )
AT &= G 8-0x0G A C
DNA ? 8-0xoG/A
GIC T/IA
Shibutani et

al., 1991; Cheng et al., 1991; Wood et al., 1992; Michanels et al., 1992;



Moriya, 1993

DNA
DNA Friedberg et al., 1995
DNA
(Base Excision Repair BER) ?
(Nucleotide Excision Repair NER)
(Mismatch Repair MMR) Eisen and Hanawalt, 1999
(BER) DNA
DNA -DNA ?
(apurinic/ apyrimidinic site AP
Ste) AP ? (AP endonuclease) ?
(phosphodiesterase) ? (gap) DNA ?
(polymerase) DNA ? (ligase) DNA

Wood et al., 1990 Karp, 2002
? (NER)
DNA 30 ?

DNA



DNA

al., 1999

(MMR)

1999
MutH MutL  MutS

(methylase)

DNA
MutL

MutH MutH

1-2 hMYH DNA

DNA
? hOGG1

hMTH1

Wakasugi and Sancar, 1998; Araujo et

DNA
Kolodner and Marsischky,
T-T dimer
DNA

DNA DNA
MutS

( T-T dimer)

MutS-MutL
? DNA
Modrich, 1994

8-0xoG 8-0xoG

? hMYH  8-0xoGTP ?
DNA Krokan

1-1

et al., 2000; Lu et al., 2001; Gu et al., 2002

3



hMTH1 ? ? ?  (nucleotide poal)

? 8-oxoGTP
8-oxoGMP ? DNA
Luetal., 2001,
Coluss et al., 2002
hOGG1 8-0xoG/C 8-oxoG
? (APlyase) DNA
? GIC Shinmura et al., 1997; Boiteux
and Radicella, 2000; Vida et al., 2001; Lu et al., 2001 8-0x0G/C
hOGGL1 DNA 8-0xoG
A GIC T/A
hMYH ?
8-0x0G/A A C
8-0xoG/C hOGGL1

8-oxoG  Supskaet al., 1996; Takao et al., 1998; Tsa et al.,2000;

Parker et al., 2001; Gu et al., 2002; Fromme et al., 2004; Bal et al., 2005
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1-1 DNA Guet al., 2002
1-3 ?

? (single nuclectide polymorphism SNP)

DNA ?
A T C G
100 NP
90% SNPs NP
99.9% 0.1%



1-4

NP

P

, 2004

(Colorectal Cancer)

(World Hedlth Organization, WHO)

(Oncogene)(  K-ras )



(Tummor suppressor gene)(  APC p53

) (Modifier gene) ( DNA hMYH
hOGG1 hMSH6 ) , 2003;
, 2005
(family adenomatous polyposis of colon FAP)

(Hereditary nonpolyposis colorectal cncer

HNPCC) FAP
HNPCC
, 2003;
, 2005
1-5 hMYH ?
hMYH (bidlelic germline

mutations G C->T A)



Tajiri et al., 1995 hMYH
Wooden et al., 2004 1-2
hMYH
Y165C G382D V232F R227W hMYH
(G382D Adenine binding domain Y165C Pseudo-HhH motif
V232F/R227/\W  hM SH6 binding domain)

hMYH Enholm et al., 2003; Chow €t al.,

2004; Wooden €t al., 2004; Sampson et al., 2005; Aceto et al., 2005; Bai

et al., 2005 hMYH  MutS (hMSH2
hM SH6) hMSH2 hMSHG6
hMSH6 hMYH 8-0x0G
Gu et al., 2002; Ba et al., 2005 1 hMYH
?
1 hMYH ?
2
G382D 1145G>A Gly>Asp
Y165C 494A>G Tyr>Cys
V232F 694G>T Va>Phe

R227W 697C>T Arg>Trp




Mi sa 137insivw R 163H V232F 1385deiGGEA

and Y114H R168C R22TW }

= < L7
| |

[l N
72T

Splice site 3471 G=A 83143 A>C 1145-2 A>G
1994elGT YO0X Q300X Q324 E465X%
Truncating
252dslG E182X 1103delC 1186 insGG  1418delC
Codon ] | | | I T ] | | | I |
numoer
50 100 150 200 250 300 350 400 450 500 550
1-2 hMYH G382D
Y165C V232F R227W Sampsonet al., 2005

1-6 Allde-Specific PCR

? (Polymerase Chain Reaction PCR)
DNA PCR
DNA
NP
NP Allde-Specific PCR(
1-3 AS-PCR) PCR
( DNA )



325 ? (proofreading exonuclease activity) Taqg
DNA ? PCR 3 NP (alee)

Bottema and Sommer,

1993
AS-PCR H-ras
61(codon 61) (Aristolochic acid)
(Chinese Herb Nephropathy) (urothdlial
tumor) Cheng et d., 2006
(genotyping)
(alele-specific)
3

Mendelman et al., 1990; Creighton et al., 1992; Huang €t al., 1992,

Ayyadevara et al., 2000; Latorra et al., 2003
AS-PCR GIG A/A
TIG AIC C/A GIT Kwok et al.,

1990; Huang et al., 1992; Ayyadevara et al., 2000

AS-PCR NP PCR

10



AS-PCR
3 Newton &t
al., 1989 3 OH

Bi and Stambrook, 1998; Latorra et al., 2003

I wild type DNA template I X

| mutanl DNA template ‘ ——— Y

[w:ld lype specific primer l N—

l mutant specific primer l _h

J L

X X
R p——— _
b X
Y Y-
I/ - — ) S—
b 4
1-3 Allele-Specific PCR X Y DNA A T C
€)) X-Y (match) X-X  Y-Y (mismatch)



A)

hMYH

hMYH

hMYH

AS-PCR

(bialelic germline mutations G C>T

genomic DNA

hMYH

AS-PCR
PCR

AS-PCR



