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Transgenic rodent mutation models and assays

f ‘Muta™Mouse \

Big Blue®

eLacZ plasmid mouse
egpt delta rodents

*Use of the A cll transgene

\_ (OECD, 2011) /
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gpt delta rodent mutagenicity assay

mutagens EG10DNA chic EG10 DNA | EG10 phage
T 48 kb (80 copies/haploid)
red, ga
e
=3  tISSUES =3 J-packaging | |
—) infection
genomic DNA
conversion to plasmid O 6-thioguanine

t .
ng @ selection
< <
CAT Cre-lox

. + H
recombinant | Cre*E. coli

O

P2 lysogen E. coli

6-TG" mutant colony

h

Spi- mutant plaque

(Nohmi et al., 1996)



GST-P*liver cell foci in gpt delta rats given 1Q, N-nitrosopyrrolidine
(NPYR) and di(2-ethylhexyl)phthalate (DEHP) for 13 weeks

No. of foci /cm?2

No. of ~ Area of foci Large foci  Small foci
rats  (mm2fem?)  Sofcells) (<20 cells)

Q 300 Q520.06>
NPYR 200 L.09£1.18> (119465

3
3
DEHP 12,000 5 0.01+0.01 0.05%0.11 0.21%+0.12
5
3)

Groups Dose (ppm)

APAP 10,000 0.01+0.01 0.07%0.15 0.55%0.39

Control - 0.01+0.01 0.14+0.19 0.34+0.41

Values are mean+SD " P<0.05, ™ P<0.01 vs. Control

(Kanki et al., Mol. Carcinog., 2005)



gpt mutant frequency in gpt delta rats

rats

Total

6TG'
population mutants mutants - clonality

gpt  gpt mutants MF (105)

IQ 5
NPYR )
DEHP )
APAP 5
Control 5

525,000 151

1,021,500
3,247,500
3,637,500
2,976,000

60
12
20
37

133 89 18.80+4.49
57 49 5.67+2.45

9 9 0.33+0.38
19 17 0.55%0.56
19 16 0.55%0.24

*P<0.01 vs. Control.

(Kanki et al., Mol. Carcinog., 2005)



gpt mutation spectra in gpt delta rats

1Q G:C—oT.A69% (at CpG 43%) G:C—oA:T
A:T-G:C
NPYR A T—G:C 55% G:C—-TA
G:C—-C:G
e - BaroTa
A T—-C:G
.-1 bp deletion
APAP _ >2 bp deletion
-Insertlon
Control _ .Others
0% 20% 40% 60% 80% 100%

(Kanki et al., Mol. Carcinog., 2005)



Dose response of OGG1, 8-o0xodG and mutant frequency in
kidneys of rats given potassium bromate (KBrO,) for 13 wks

1.6 -

. 0GG1 40 -
E 12 - gpt
< 3.0 1
Q)
8 0.8 = 20
O o
"C-U‘ 0.4 " IO -
; : i 1N
0.0 = E,‘ 0.0
)
0.8 -
Q) g 1.0 1
2 8-0x0dG 2 Spi~
O 06 = - 0.8 1
= ’ =
% 8 061
0.4 1 =)
> E 044
Q
o ' ' I o i
oL
0.0

Oppm 60ppm 125ppm 250 ppm 500 ppm
0 ppm 60 ppm 125ppm 250 ppm 500 ppm

Doses of KBrO,
*, **P <0.05,0.01 vs. O ppm (Umemura et al., Cancer Sci., 2006)

Doses of KBrO,



Time course of OGG1, 8-0xodG and mutant frequency in
kidneys of rats given 500 ppm potassium bromate

T 1.6 o
D ** .
a 0OGG1 167 gpt
< 1.2 1 %
O J —4 1.2 1
~
Sos o
o = 08 e
2 5
© i N
1 > 0.4 1
c
0.0 D g0
Lo
o
1.2 1
O] HG:" 1.6 .
S 8-oxodG » - Spi-
Q 097 Kk O 127
3 T
) Kk - IS o
T 06 1 5 081
2 £
Q 03 - 0.4 1
o O
0.0
0.0 — W W oW 13W Control  1W 5W ow 13w
Duration of KBrO, exposure Duration of KBrO; exposure

* ** P <0.05, 0.01 vs. Control
(Umemura et al., Cancer Sci., 2006)
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gpt deltaZybZRAWN=F VTV AD TR

AOS5RFP VA (OTA): RA4akxFdy
FYMIBRBAE., TOXICH-BESAK
BiHEBE-EE (?)

gpt mutant frequencies Spi- mutant frequencies
0.4 0.5 *
0.4
0.3
0.3
0.2
0.2
0.1 0.1 I
0 0
Control Control Control Control
Cortex Outer medulla Cortex Outer medulla

*P < 0.05 vs. Control

(Hibi et al., Toxicol. Sci., 2011)



gpt deltaZvbZALVFzFuranD 2GR

O vV B ELTHEASNAFUran B A OEERBEBD—D, |- Sub:-HimnE. FEEE

v FoEEITHT, FERMAM, — FIL—F2B(IARC) L YA Hiling

Furan

 FEESERAR / In vivo ZE BRI (FFR)
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® Invivo /MEHEER (F#E) : Bk
v BTAATREDRR (GST-PREMRSLFEMRR)
o GST-PIEEFMRENHESIVER &
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Ao, EBOEREFRMEMTESOIAREH AW
J%’lkﬁﬁiﬂ‘]&ﬂﬂ“‘ﬁ#ﬁﬁﬁd)%% BELEZAbNT=,

gpt deltaZvyhZE AL =furan D FFEEEDin vivoZE R R 1457
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® gpt H&USpi- MF : [tk ® gpt ELUSpi- MF : [2tE



gpt deltaw o RZEALV=Furan D a &R ER

Bt 7 ER AR I RO AR 3R
=51

BIETAEMA  BKAFMRRIEIE /MEEBER  cometassay ZERERFAMHE

Ig:,:

=i (B#8) (FFig) (FFhg)
4weeks :1/561, 2:3/56] :0/54l, L:0/56 :BEiE — gpt MF : &t
¢ b=t Spi- MF : 2%
13 A :5/56, @:5/561 1541, 2:056 EHE (=43 gpt MF : B&t4
weeks Spi- MF : [&t%

Furan®gpt deltaZybZ ALV =HERERICKY . IS THEERMEEHFE
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gpt deltaw X% L f=1-Methylnaphthalene D@5 HER
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1-Methylnaphthalene (1-MN)
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