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RIGBEFRZEFHICIRET T 5,

2. Mode of ActionM oD EHETZZL 1-THY 1D F| Al (LRI gEH ?
S>HAFRAORZHERZEEIAL., BEOHBREFZRHLNZT S,
S>ERZHEDIRETEIEXETI AN ?

WX A Y= 00
e MRILAIDNAIBIEZFZETHETILIELEMELT EEZREAHYID L

(KBrO,) 3

SWNMIEIOLEEF R L (NaCr,0,) ZAV BERAZEICEITAHE —

ENAVIDEREE RN, BLELREEENAYE OIEEHIEIE

(practical threshold) | D HEAX T T 5,

o FES{LDNABIEN I THA8-0x0G DERKOBRE-EEICEEE T HEIEF

/7 IMNKO)LI=R O APEMEEMEZAL. ShbDiE]

EFDR

BICEYKBrO, ISt 2R EHREDE TAE 5N BN EERATICIREE

9%, (RHAEDHE)

e FSURDIZWHIKOTHRIZLBinvivo SREREZFALNT., ENAEZEEIZE
HEYHHELEENEIR CTRETIEARALTE | D= RICEZREHEHRL, S5

[28-oxoGDAE RN ERICEAFBRGEEMDIRBLEHLEREIED R AR D

fEBAZHET .
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Mutyh BIGFRIETXDRIZHETSHKBrO3H
SHIEE MG BEOFMT (0.15%%5)

=
Iz

SPFER B 4 T C, A1 B2 1T

Mutyh” 1Z BRI EH

KBrO, Ok # 5-

Mutyh~~ HEY £ (i BRFAEAT)
—Category 4

(Vienna classification of gastrointestinal
epithelial neoplasia)




Mutyh ;B FRIEIX D RIZEH T HKBrO,:%

SHIEERMNA DT
120
P s
[ 55 AT J g ' .
P g *
KBrO, Dk £ 5- S i %
| 2 | °
$
0 4 20 0 @ ‘

0.05 0.1 0.15 0.2

/ \ Concentration of KBrO, (%)

KBrO,%0.2% (2g/L), 0.15% (1.5 g/L), Mutyh SBIET RIBIKETE.
0.1% (1g/L), 0.05% (0.5 g/L)D F & Tk A AICELTEE 1B
&}50 — A\ V4 E Ng

0.05% 5-#E T Mutyhi&fn 1 RIE~T AT 7((9;’_%/%) "‘;E ST OHENF
DI I TBD TR, T BElXo

\ / = {HDFEHATLDEFEE?




Mutyh 3

B FX]

,\_\7'-7X‘ 3:3 H_%)KBI’O:”;)},

HIEE

FEDNADEEN [ Mutyh (=/-) (+/-) (+/+) D ELER ]

KBrO3 0.05% KBrO3 0.1% KBrO3 0.15% KBro3 0.2%
(Yamauchi data)
number of | number of | number of | number of | number of | number of | number of | number of
tumor sample tumor sample tumor sample tumor sample
KO 0 9 8.8+47 12 41.6 +12.7 20 61.8 + 26.4 17
(-/-)
He 1.4+0.9 29 22+1.2 23 2.8+1.5 4
WT 0.4+0.6 14 09+1.0 22 0.9+0.6 17
(+/+)
S HZ, I - N = S \Z
Mutyh(-/-) CIEEFE B (+/4+)[CLERTEHEETESBNFZRIND

B Hs T OEERN

« BT =" (Ctnnbl) Ei=F

Mutyh(-/~)
EROBHER: 58.1%(36 / 62)
G:C—oT:A X 35[GAA]
— 1A ED8-0xoGIZHEER TS

Msh2(-/-)
TROBHER: 30.3%(27 / 89)

G:C—T:A 1 2[GAA]




Number of mice with tumors

KBrO, conc. (%)

(%0)
10
<*-WT @-KO
80
60
40
20
0 [ ] ;
0% 0.05% 0.10% 0.15% 0.20%
KBrO3 conc.
Mutyh -/- Mutyh +/+

0O 0.05 0.10 0.15 0.20 0O 0.05 0.10 0.15 0.20

mice analyzed 3 9 12 20 17 6 nd 14 22 17
mice with tumor 0 O 12 20 17 0 nd 5 13 13
% with tumor 0 0 100 100 100 0 nd 35.7 59.1 76.5
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Mutyh EE‘EFQ.AV"?Z( 17 AHKBrO,i5%
EARETEDEEM

s EEL Mutyh™~, rpsl. Tg~" A%
[MME’WE ] {ERIL . KBrO.4 ¥ 5

KBrO3ODﬁK7J@§“5 o \
[ I 5; 5 R A TN |
0O 4 810 BLANRT T BB fRNT Mutyh

rpsL (a target gené for detecting Im tation)

Mutyh-KO rpsL mouse
Genotype KBrO, MF (x1079) Ratio(M/W)

RO R )

+/+ @) 0.15% 3.00 (0.15%, 0.10%) TR
........... /- @) 015% 573 191 | | ) gsugEe 5

+/+ (2) 0.10% 4.32 TR R AR s i 1)
........... /-3 010% 664  153| | 7

+/+(2) 0.05% 4.33 \/

—-/— (2) 0.05% 4.67 1.08

11




HFEHES XU MutymEIETF R

| (-}

BIIOADINGTD

KBrO, (%) 0.15 0.1 0.05
Mutyh genotype +/+ —/~ +/+ —/= +/+ —/~
Transition

GC— AT 5 3 19 12 8 11
...... AT—»GCG 1 2
Transversion (MF x107%)

GC— T A 3(0.59) 29(2.89) 5(0.78) 29(361) 2(0.37) 8(0.93)

G:C— C G 1 1/

AT— T:A 1 EEFERNELNLGA

AT— C:G 1 ETH. HFERICHAE
e S — BB G ST A A
Frameshift

1 bp deletion 7 9 3 4 8 13

1 bp addition L
...... >2 bps frameshit 8 6 1 7 4 8
Others L T 2
unknown L 8 LA T
Total 27% 57 31 55%% 26%%* 40

* Double mutationZ12E & ** Double mutationZ32 & & ***Double mutationZ22 &5 ¢ 12



N rfg*EE 13 % k _,~7 |-7 X ‘ —_ (+/+) titer TEKRH MF (x E.5) Ave.(x E-5) SD(X E-5)

0g/L 7,251,000 19 0.262

3:3 ('j'é KBrO3nﬁ% ““ E 16,362,000 18 0.11
8,367,000 21 0.251 0208  0.085

0.06g/L  5877,000 23 0.263

KBrO 3 7,221,000 19 0.263
¢ 5,997,000 7 0.117 0257 0137

R 0.2g/L 5,340,000 17 0.318
;E ﬁ@? 6.561,000 15 0.229
\I‘_ N rf2 5,640,000 17 0,301 0283  0.048

BEEM:

0.6g/L 4,374,000 31 0.709
2,577,000 25 0.97 FIEDF1E
2.238,000 15 0.67 0.783**  0.163
* - Q. (-/-)
G* . 8-0x0G 1 0g/L 13,158,000 32 0.243
10,233,000 18 0.176
DNAfF Ik — 14.403,000 18 0.125 0.181  0.059
0.06g/L 6,498,000 19 0.292
G C> T A T? 5,988,000 15 0.251
12,555,000 19 0.151 0231  0.072
Nrf2
0.2g/L 9,894,000 24 0.243
17,307,000 22 0.127
9,732,000 16 0,164 0.178  0.059
Anti- OX|dant enzymes
, 0.6 g/L 7,431,000 28 0377 EYARIE L s
gpt (a target gene for detecting mutgtion) 14,412,000 19 0177 MR
4,293,000 17 0.396 13
Nrf2-KO gpt delta mouse 8,394,000 38 0.453 0.367* =~ 0.089



(x10°) Mutant Fr.

1.000

0.900

0.800

0.700

0.600

0.500

0.400

0.300

0.200

0.100

Nrf2(+/+)

* %k

GoTZEELGOAZTEDFE

Nrf2(+/+): 0.6 g/L KBrO R 5IZkY ., GOTERE
GOAZE(IHE[ZHEEIZIEM, 8-oxodGD AL
EITREFELTEM, 02 o/LAAEEHEIE,
Nrf2(-/-): G>TZE R E8-ox0dGD E B (X XTEREE TE
(+/DIZLERFULL AL, KBrO, 5 THHEEICIE
MLz, BEEFERIEESINGL,

0.50

0.40

0.30

0.20

0.10

0.00

6.0

5.0 A

4.0

3.0

2.0 A

1.0 A

0.0 -

T 0.06 0.2 0.6 g/L
E-oxde/dsx109 0006 0.02  0.06%

6.0

50 + 8-oxodG

4.0

3.0

2.0

0.0

0.06 0.6 g/L

Mutant Fr.

Nrf2(-/-)

yal |
Y .|

0 0.06 0.2 0.6 g/L
0.006 0.02 0.06%
H 8-0xodG
. |
0 0.06 0.2 0.6 g/LKBrO, 14



gptiIBEIF EDRAER

N rf2(+/ +) 120 261 420
KBrO3 [TT] [aan] (A |[AAA] T [%&%&]
0.6 T T|[AAAA] A A 4
T [AT] A A [AA] A
[TTTT] A [ccooec] A
0.2 A T TIT
[TT] [AA] ]
[TTTTT] [AAAAAAA] |A T|G | 5 G
0.06 [TTTTTTT] A [AA]
T [AA] 4
AGC|[CGACTGA Acclelc TalGoGGTCTG G|A T|G GGATT GIAT
[TTT) [AAAAAA) [AA] *
0 g /|_ [TTTTTTTT] [AAAA]T |A c
[TT] [AA] [AAAAA] T C |A|[TT]
Nrf2(-/-)
[TTT) [AA] [AA] A |T|TTTTTT g —
0.6 [TT] A |lcc] [GGG] [AA] [rT] (T )
T [&A] [cc)
[TTT) % A |[AA] A T [TTT] c
0.2 [TT] A |A T |T  [AAAAAAAAIR|G
[TT] [AAA] T
T [AAA] A Tl
0.06 A | aan [AA1|[%T]
e & [AAA] A|[AA] [AA] T A
AGC|[CGACT|GA Alccclc TleecalaTeTa T|G|A T|G CcClT [GGATT|GAACA GCCGTGGGAT GGTCGCTAA
[TTTT) i [AAA] [Tl T %
0g/L T A [AA]|A T T c
T 4 A T T [TAA] G [AAA]
261 Sa 459
64 110 115 406: GAADSE M EE & D Hot2pot



TORAINGREAREEFE

EU0OLEF M) L (908 EERIKIR 5) Higpt delta
BICRITTEE

mutant fre. (x E-05)

1.2

1.0

0.8

0.6

0.4

0.2

0.0

REAREHE

l
Y

N N

[ ~~NS——7T=

*

-o-Total

-B-G-T
G-A
A-T

Na,Cr,0, 4\

Omg/L 8.6mg/L 28.6mg/L 85.7 mg/L

8- dG/dG x 106 N
Zéoxo /dGx )8—oxodG_¢._hjZ

2.0

1.5

1.0

0.5

0.0 -

NaITEBEZEFERET ORE

BEEARITORETEIOLEFIN)IVLZRELTEH. REREER
S5 ECRy (WA AR

8-oxodGERZFIRRET HREARE

FEFEFIEIVOLEEFTFIILOD

BEZFEDIELZRETIEEL, DNATHUIMGENEZON D,

16



rSUR)—S3DNAGSRLIE.
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TLSICEWLWTHIDBLG R BIZR=IDNA  RYAS—E L (E—3)D
DNARYAS—EEEZ &ML -t MR D 8 L

DNARUAS—E { MBREHEOERENLTREREICFEFELTWAIIERET 570
(1) DNATRY AS—+ ¢ ZXREL -k MliRa#k(KO #iRia)
(2) DNARYAS5—E & DFEMEDEETELT-E Mgtk (D2781N)
(3) DNAG LD BEEMIE T LI-DNARY AS— ¢ #RBTE T HEMARRM (L2618M)
L T-.

WA & 77 2 AT R
D2781N#H B4 EIHARA

il
1 R
ﬂi 4R glé
2 &
£ 154

KO #ika ‘ G :
RE BAREARETEEE S 87 BR AE




DNATRYAS— & FBED A L1=D278 1N#lfa X,

REBHIIL, EVALBFNIDLICKITKERERFBRE
[CEAL THA MR OL261SMHIla LY BB VRS2 EERLT-
140 1 At higher doses 25 At lower doses 25 1 I
120 - } - - D2781N
2 o2 porgin - &2
2400 - D278IN & <
g g 515 -
5 80 - 215 2 L2618M
7 S | L26teM 3 |
£ 0 2101 2104
: . - -
2 40 Wild
s . e 5 5 5 5 Wild type
= 04 n ) Wildtype : l
L2618M
0 1 I I I 0 I I I I I 1 0 I I I I 1 1 1
1 2 3 4 0 02 04 06 08 1 1.2 0 2 4 6 8 10 12
KBro3 (mM) KBrO, (mM) Na,Cr,0; (M)
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INGERICEELTH. D278 1NHEAS
SRR cL261SMHlIlR LY B L VRSZEEIRLT=

|
INH

7

REBH)OLIZEL., FLBEH ICHUMFREEAFTEICEMLEM-REREE
[EEMEEIETHE. D2781INHY0.25mMTEH>T=DI=xt L . T4 E#ARE1X0.50mM, L2618M
[30.75 mMT&Ho7-, ((EEHEEIDIET)

1.4 - 8 -

- D2781N
1.2 - .] D2781N
-1 1 .6
< X | L2618M £,
. . .
g O | 3 Wild type
3 x; Wildtype 24
0 0.6 - o
S ] 53
=04 - = )
L2618M
0.2 1 -
0 - | 1 1 1 1 1 0 1 | | 1 | 1 1
0 02 04 06 08 1 1.2 0 2 4 6 8 10 12
KBro, (mM) Na,Cr,0, (uM)
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SCEEFRICBHL TIX.
L2618MAHD2781N, B AER K LVEL B LV BEZEEZRLT-

MAWBHLYLEEICSCEHENEMLE - RE AR EENREILT DL,
KBrO,IZBiL . L2618MTI&0.2mMEiili, D278INE LU EF A B MR TIZ0.6mMEL
FTICIREMNBREIRHDIEDEEZ 5N T, F=Na,Cr,0,ICBLTIL, L2618MT
[£0.2UMELTF, D2781NTIE0.6uM, ELUVHER MM TIEL.0uM LLEICTEE/)
REINHILDEEZADNT-, (REMRBEDET)

b W e b

* DITBIN %  D2781N

3 * Wildt E ""‘ ~
ild type N 6 W, pa

W w
o 9 Wild type
. S 4
; ¢
2, ‘ 2

0 0 ] 1 1 ] J

o 02 04 06 08 1 0 02 04 06 08 1

KBrO, (mM) Na,Cr,0, (uM)
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FED

- Mutyh/ 9 OTF7IL(-KO)XDR: BRFREHIDLDERIZEKY., BFERI(C
LERTEREIC.EBENERE NS, EENLGEME 0.5 o/L) BNFHE. BA
ZED BT CTHEEIEGCSTANS VD AN—a B OEED EFEHE

BqINbd,

- DNATRUAS—ED;EENETLI-ENER: EEMEICERT.BER

EEAUD LDEFER ECEENEHSINS, EEMBRENFE.

= FE{EDNAEBBIEERELN VR =3V DNAERRD2 DD R D FEME

g}ﬁ%t%x#l/xmfﬁ%@%Eﬂqﬁﬂﬁﬁ%;‘kid‘ég’G%é:tyﬁ“a‘xﬂﬁ

“ Nrf2-KOR ™R : EAREEFHE(IFEHRINGHI T,

= MBIEERFHIIEEBMBREDREZLELREZRTIEALY,

= {BL./MGLEREMEOEEIMNGEID-6H, BRAREEBEEN LA ET ?

FU0LEEFR)DL WDERIEBIRARLREFEH]) OEE
DNATRYAS—F (EHIETHETIX. REBA)DLIEHIYTLHS EY
OLBFRIDOL DERICKSERBEEANDRERZENS G5,
gpt delta¥ DA TIE, EVOLEEF M) D LITERBREEZFELLLY,
= EMBREICKYERSNI-DNASEIEE (UE) M. Fo2R)—230
DNAE LR DEIZETHEINSZEIZELY .. EEMRBENRSNTILNS ?
= gpt delta~ ) X (Spi assay ; deletionMassay;L) CORIENNHE
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FEH(2)

gpt delta¥ D RIZ KB EEHT
Tiﬁ’éﬁﬁﬁ'wux%! TKBRERE B(IZIFXEBERRME (0.2g/L) B fF
T9 5
EREEAREEDENEGCOTAZEDZE(ZFH->T TSN, M
1TL’C8 oxodGO)EF‘Z:BJ:ﬁL’CL\T_o

= EMHBREERIE. FRTOREARAZEFTEDRFHELGHL>THY.,
REARLEFEDREZRET SAIERD—DOTHAI_EMNTESINT-,
(BR{EfZ A D Mode of Action)

GICOTAZEMNFEINSIRZREEN) D L(0.6g/L) BEITIEVLVAZ (0.5
g/L) T, YO RNGTOEEBFRIIBEINLGTNEDOD, 1g/LTESILER
"IN,

Mutyh-KOR A TH . EHAEZ(0.5g/L) TlX. GCoTAZENFFER (L
REHELFLTWWSEDOD ., BEFHE (TETINLLY,
= FEUEBEFEOIERIZLS8-ox0dGE R EFH< (DNABIEERLFC) 9 T
BLUNZE, EERAEZHC (BRERKRIZEHS) HEIEXFEEL,. ChEE
ETAONENDHSD
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