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Fig. 1

Distribution of p-MDM2* cells in the OSOM of rats at days 3, 7 or 28 after treatment with renal

carcinogens or non-carcinogenic renal toxicants. Photomicrographs show the distribution of p-MDM2" cells in

the OSOM of representative cases from untreated controls and animals treated with TCP or CBX. The graphs

show positive cell ratios of renal tubular epithelial cells per total cells counted in 10 animals of each group.

Values represent mean + SD. (A) p-MDM?2 (day 3), (B) p-MDM2 (day 7), (C) p-MDM2 (day 28). Bar = 50 pm.

* P <0.05, ** P <0.01 vs. untreated controls (Steel’s test).
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Fig.2.  Distribution of Ki-67*, p-Histone H3*, TOP2A*, UBD™ and cleaved caspase 3* hepatocytes in the liver
of rats after 2 weeks of post-initiation treatment with hepatocarcinogens, hepatocarcinogenic tumor promoters or
non-carcinogenic hepatotoxicants. Photomicrographs show the distribution of immunoreactive cells in the liver
of representative cases from the DEN-alone, DEN+BNF or DEN+APAP. The graphs show mean positive cell
ratios per total hepatocytes counted in each animal of DEN-alone (N=10), DEN+BNF (N=10), DEN+CRB
(N=10), DEN+LMG (N=10) and DEN+APAP (N=9). Values represent mean + SD. (A) Ki-67, (B) p-Histone H3,
(C) TOP2A, (D) UBD, (E) cleaved caspase 3. Bar = 100 pm (A-D) or 200 pm (E). * P < 0.05, ** P <0.01 vs.
the DEN-alone group (Steel’s test).



(A) Ki-67
DEN-anr_\e

(B) p-Histone H3
DEN-alone

(C) TOP2A
DEN-alone

(D) UBD
DEN-alone

DEN+BNF

DEN+BNF

DEN+BNF

DEN+BNF

(E) cleaved caspase 3

DEN-alone

of rats after 4 weeks of post-initiation treatment with hepatocarcinogens, hepatocarcinogenic tumor promoters or
non-carcinogenic hepatotoxicants. Photomicrographs show the distribution of immunoreactive cells in the liver
of representative cases from the DEN-alone, DEN+BNF or DEN+APAP. The graphs show mean positive cell
ratios per total hepatocytes counted in 10 animals of each group. Values represent mean + SD. (A) Ki-67, (B)
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Fig.3.  Distribution of Ki-67", p-Histone H3*, TOP2A*, UBD" and cleaved caspase 3" hepatocytes in the liver
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Fig. 4
Fig. 4.  Ratio of p-Histone H3* cell per total Ki-67* hepatocytes in the liver of rats after 2 or 4 weeks of
post-initiation treatment with hepatocarcinogens, hepatocarcinogenic tumor promoters or non-carcinogenic
hepatotoxicants. Number of animals examined was 10 for DEN-alone, DEN+BNF, DEN+CRB, DEN+LMG and
9 for DEN+APAP at week 2 and 10 for all groups at week 4. Values represent mean + SD. (A) p-Histone
H3*/Ki-67" cell ratio at week 2, (B) p-Histone H3*/Ki-67* cell ratio at week 4. ** P < 0.01 vs. the DEN-alone
group (Dunnett’s test).
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Fig. 5.  Incidence of hepatocytes expressing p-Histone H3 or TOP2A in UBD* populations in the liver of rats
after 2 or 4 weeks of post-initiation treatment with hepatocarcinogens, hepatocarcinogenic tumor promoters or
non-carcinogenic hepatotoxicants. Photomicrographs show the distribution of immunoreactive cells in the liver
of representative cases from the DEN-alone, DEN+BNF or DEN+APAP. The immunoreactivity of UBD
(cytoplasm) is visualized as brown, and that of p-Histone H3 (nucleus) or TOP2A (nucleus) as red. The graphs
show the incidence ratio of p-Histone H3- or TOP2A-positive cells (%) per total hepatocytes immunoreactive to
UBD. Number of animals examined was 10 for DEN-alone, DEN+BNF, DEN+CRB, DEN+LMG and 9 for
DEN-+APAP at week 2 and 10 for all groups at week 4. Values represent mean + SD. (A) p-Histone H3*/UBD*
cell ratio at week 2, (B) TOP2A*/UBD* cell ratio at week 2, (C) p-Histone H3*/UBD" cell ratio at week 4, (D)
TOP2A*/UBD™ cell ratio at week 4. Bar = 100 pm. * P <0.05, ** P <0.01 vs. the DEN-alone group (Dunnett’s

test).
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Fig. 6
Fig. 6.  Number and area of GST-P* liver cell foci in the liver of rats after 6 weeks of post-initiation treatment
with hepatocarcinogens, hepatocarcinogenic tumor promoters or non-carcinogenic hepatotoxicants. Number of
animals examined was 14 for DEN-alone, 15 for DEN-+BNF, 16 for DEN+CRB, 16 for DEN+LMG and 15 for
DEN+APAP. ™ P <0.01 vs. the DEN-alone group (Steel’s test).
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Fig. 7. (A) Change in the mRNA levels of Ngo! gene in the kidneys of Nrf2 ** or Nrf2 7~ gpt delta mice treated
with NFT or NFA for 13 weeks. Data were normalized to GAPDH mRNA levels. (B) Western blotting analysis
of NQO1 in the kidneys of Nrf2 ** or Nrf2 ”- gpt delta mice treated with NFT or NFA for 13 weeks.
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Fig. 9. Quantitative analysis of large-sized GST-P* foci and expression of p22phox+ cells in the GST-P* foci and
non-GST-P* foci in the liver of rats fed with basal diet and high fat diet after DEN initiation. (A, B) The number
(A) and area (B) of large-sized GST-P* foci in each group. (C, D) Quantitative data (%) of p22phox™ cells in
large-sized GST-P* foci (C) and non-GST-P* foci (D). (E) Representative images of large-sized GST-P* foci (a,c)
and p22phox™ cells (b, d) in CTL (a, b) and HFD (c, d) groups. Bar=200 um (a, b), 100 um (b, d). Columns
represent mean and standard deviation. CTL, control group; HFD, high fat diet group. *: p<0.05 (Student's t test
or Aspin-Welch test).
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Fig. 10. Quantitative analysis of variable-sized GST-P* foci and single GST-P+ hepatocyte in the liver of rats fed

with basal diet and high fat diet after DEN initiation. The number of medium- (A) or small-sized GST-P* foci

(B) and single GST-P* hepatocyte (C) in each group are shown. Columns represent mean and standard deviation.

CTL, control group; HFD, high fat diet group. *: p<0.05 (Student's t test or Aspin-Welch test).
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Fig. 11. Quantitative analysis of variable-sized GST-P* foci in the liver of rats fed basal diet after DEN initiation
or fed high fat diet after DEN initiation followed by DRZ treatment with or without co-treatment with APO.
(A-D) The number (A) and area (B) of large-sized GST-P* foci, more than 200 um in diameter, number of
medium-sized GST-P* foci, 50 to 200 um in diameter (C), and small-sized GST-P* foci, less than 50 um in
diameter (D). (E) Representative images of GST-P* foci in CTL (a) and HFD (b), HFD+DRZ (c), and
HFD+DRZ+APO (d) groups. Bar=200 um. Columns represent mean and standard deviation. Abbreviations:
CTL, control; HFD, high fat diet; DRZ, dimetridazole; APO, apocynin. *, p<0.05 (Tukey’s or Steel-Dwass

multiple comparison test).
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Fig. 12. Quantitative analysis of Ki-67* cells in GST-P* foci in the liver of rats after DEN initiation or DEN
initiation followed by DMR treatment with or without co-treatment with APO. (A, B) Quantitative data (%) of
Ki-67" cells in large-sized (A) or medium-sized (B) GST-P* foci. (C) Representative images of large-sized
GST-P™ foci (a, ¢) and Ki-67" cells (b, d) in CTL (a, b) and HFD (b, d) groups. Bar=200 um. Columns represent
mean and standard deviation. Abbreviations: CTL, control; HFD, high fat diet; DRZ, dimetridazole; APO,

apocynin. *, p<0.05 (Tukey’s or Steel-Dwass multiple comparison test).
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Fig. 13. Quantitative analysis of p22phox™ cells in GST-P* foci in the liver of rats after DEN initiation or DEN
initiation followed by DMR treatment with or without co-treatment with APO. (A, B) Quantitative data (%) of
p22phox* cells in large-sized (A) or medium-sized (B) GST-P* foci. (C) Representative images of large-sized
GST-P* foci (a, ¢) and p22phox™ cells (b, d) in CTL (a, b) and HFD (b, d) groups. Bar=200 um. Columns
represent mean and standard deviation. Abbreviations: CTL, control; HFD, high fat diet; DRZ, dimetridazole;
APO, apocynin. *, p<0.05 (Tukey’s or Steel-Dwass multiple comparison test).
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Fig. 14. Quantitative analysis of y-H2A.X* cells in GST-P* foci in the liver of rats after DEN initiation or DEN
initiation followed by DMR treatment with or without co-treatment with APO. (A, B) Quantitative data (%) of
p22phox* cells in large-sized (A) or medium-sized (B) GST-P* foci. (C) Representative images of medium-sized
GST-P* foci (a, ¢) and y-H2A. X" cells (b, d) in CTL (a, b) and HFD (b, d) groups. A small-sized focus is also
observed (a, b). Bar=100 um. Columns represent mean and standard deviation. Abbreviations: CTL, control;
HFD, high fat diet; DRZ, dimetridazole; APO, apocynin. *, p<0.05 (Tukey’s or Steel-Dwass multiple

comparison test).



Table 1. Antibodies used for immunehistochemistry

Antigen Abbreviated Host Clone name Dilution Antigen Manufacturer
name species retrieval (City, State, Country)
Cleaved caspase 3 - Rabbit Polyclonal 1:500 Autoclavingin  Cell Signaling
(Aspl75) target retrieval ~ Technology, Inc.
solution (Danvers, MA, USA)
Glutathione S-transferase ~ GST-P Rabbit Polyclonal 1:1000  None Medical & Biological
placental form Laboratries (Nagoya,
Japan)
Ki-67 antigen Ki-67 Mouse Monoclonal 1:200 Autoclavingin ~ Dako (Glostrup,
MIB5) citrate buffer Denmark)
Phosphorylated histone H3  Phospho- Rabbit Polyclonal 1:400 Autoclavingin  Santa Cruz
(Ser10) Histone H3 citrate buffer Biotechnology, Inc.
(Santa Cruz, CA,
USA)
Phosphorylated MDM?2 p-MDM2 Rabbit Polyclonal 1:400 Autoclaving in  Cell Signaling
(Ser166) target retrieval ~ Technology, Inc.
solution
Topoisomerase II alpha TOP2A Rabbit Monoclonal 1:400 Autoclaving in  Epitomics, Inc.
(EP1102Y) citrate buffer (Burlingame, CA,
USA)
Ubiquitin D UBD Rabbit Polyclonal 1:400 Autoclavingin  Proteintech Group,
citrate buffer Inc.

(Chicago, IL, USA)

Antigen retrieval was applied for immunohistochemistry. Retrieval conditions were either autoclaving at 121°C for 10 min in

10 mM citrate buffer (pH 6.0) or in target retrieval solution (3-in-1; pH 9.0, Dako).



Table 2. Sequence of primers used for real-time RT-PCR

Gene Accession no. Forward primer (5'—3") Reverse primer (5'—3")
Cdknla  NM_080782 ACCAGCCACA GGCACCAT CGGCATACTT TGCTCCTGTG T
Chekl NM_080400 TGGCAGCTGG CAAAGGA AATCCCAGTC TTCCACAAAA GG

Mad2ll  NM_001106594 ACAGCCACTG TGACATTTCT ACCA CCCGATTCTT CCCACTTTTC A
Mdm?2 NM_001108099 GAAGGAGGAC ACACAAGACA AAGA ATGGCTCGAT GGCGTTCA

RbI2 NM_031094 AAGTGAATCG CCTGCAAAAA G CTCGGTCATT AGCTACATCT TGGA
Ip53 NM_030989 CCCTTCACTG CCTTTTTTTA CCT GCCAGGAACC AGTTTGCATA G
Housekeeping genes

Actb NM_031144 CCCTGGCTCCTAGCACCAT AGAGCCACCAATCCACACAGA
Gapdh NM_017008 GGCCGAGGGC CCACTA TGTTGAAGTC ACAGGAGACA ACCT

Abbreviations: Actb, actin beta; Cdiknla, cyclin-dependent kinase inhibitor 1A; Chekl, checkpoint kinase 1; Gapdh,
glyceraldehyde 3-phosphate dehydrogenase; Mad2ll, MAD2 mitotic arrest deficient-like 1 (yeast); Mdm2, MDM2
proto-oncogene, E3 ubiquitin protein ligase; RbI2, retinoblastoma-like 2; RT-PCR, reverse transcription polymerase chain

reaction; TpJ33, tumor protein p53.



Table 3. Antibodies for immunohistochemistry

Clonality
Antigen Host species  (Clone) Dilution Antigen retrieval Manufacture
GST-P Rabbit Polyclonal 1:1000  none Medical & Biological
Laboratories (Nagoya, Japan)
Ki-67 Mouse Monoclonal  1:50 Autoclaving at 121°C  Dako (Glostrup, Denmark)
(MIB-5) for 10 min in citrate
buffer, pH6.0
p22phox Rabbit Polyclonal 1:200 Autoclaving at 121°C  Bioss Inc. (Woburn, MA,
for 10 min in antigen  USA)
retrieval solution
(Dako), pH9.0
p67phox Rabbit Polyclonal 1:200 Autoclaving at 121°C  Merck KGaA.(darmstadt,
for 10 min in antigen =~ Germany)
retrieval solution
(Dako), pH9.0
Histone Rabbit Monoclonal ~ 1:3000  Autoclaving at 121°C  Abcam (Cambridge, UK)
H2A.X (EP854(2)Y) for 10 min in citrate
(phospho buffer, pH6.0

S139)




