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Microsomal ROS production
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Fig. 3. Enhancement of ROS production and CYP1A1 protein expression in hepatic
microsomes isolated from rats given OX.

(A) NADPH-dependent microsomal ROS production was measured by the fluorescent probe
H:DCFDA. Each column represents the mean + S.D. values of ROS production in the
isolated microsomes of the livers of partially hepatectomized rats given 0% (white column)
and 0.05% of OX (black column) after DEN initiation. The gray column shows the in vitro
addition of SKF-525A (0.1 mmol/l) significantly suppressed ROS production in microsomes
isolated from rats treated with 0.05% OX. *indicates significant differences from DEN
control (p < 0.05; Aspin-Welch’s #test). #* indicates significant suppression of ROS
production by SKF-525A in rats treated with 0.01% OX (p < 0.01; Aspin-Welch’s ttest). (B)

Western blot analysis for CYP1A1 and CYP2E1 protein expression for each microsome used

in (A).
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Animal -2 -1 0 10

Group No. i t i
Untreated 5
e S
acrifice
DEN al 12
o i
A Sacrifice
DEN+OX 15 [ ] .
i
A : Sacrifice
DEN+OX+Melatonin 15 M
Melatonin (0.01 %) in drinking water
A e 3 - Sacrifice

|___| :Basal diet (powder) | :Tap water
W~ :2/3 partial hapatectomy (PH) A  :Diethylnitrosamine (DEN), 200mg/kg, i.p.

B :Oxfendazole 0.05 % in diet

Fig. 4. Experimental design of concurrent administration study of OX and melatonin in a

two-stage liver carcinogenesis model for 10 weeks
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sacrifice

A :2/3 partial hepatectomy ﬁ :Diethylnitrosamine(DEN) 30mg/kg, i.p.

[ ] :Basal diet :Dicyclanil (DC) 0.15 %

- :Siraitia grosvenori extract (SGE) 0.25 %

Fig. 5. Experimental design of concurrent administration study of DC and SGE in a

two-stage liver carcinogenesis model for 9 weeks (experiment 1)

Table 2. Change in parameter for body weight and liver weight in mice administred DC for 9

weeks after DEN initiation in experiment 1

Group DEN alone DEN+DC DEN+DC+SGE
Body weight(g) 43.4+2.1 41.9+3.6 40.242.2
Liver weight(g) 2.15+0.15 2.74+0.46* 2.32+0.37
Relative liver weight(g) 4.98+0.44 6.53+0.36* 5.77+0.57

* ; p<0.05 DEN alone vs DEN+DC (Student’s t-test).

Data show mean £S.D. values.
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Fig.6. Light microscopic, histochemical and immunohistochemical photographs in the liver of
mice administred DC for 9 weeks after DEN initiation in experiment 1. A) DEN+DC, B)
DEN+DC+SGE, C) DEN+DC, D) DEN+DC+SGE, E) DEN+DC, F) DEN+DC+SGE. A and
B) H-E staining(X 100, bar=200um). C and D) GGT histochemistry (X 100, bar=200 x m). E
and F) PCNA immunohistochemistry (X 100, bar=200um). -
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Fig. 7. Number of GGT positive cell and PCNA positive cell in the livers of mice administred
DC for 9 weeks after DEN initiation in experiment 1. Columns represent the mean £S.D. of
5 mice. *; represent significant differences from the DEN+DC group at p<0.05 (Student’s
t-test).

Cyplal Ahr Nrf2 HO-1

BN & 8 8 B

Gpx2

Relative mRNA expression levels (normalized to B -actin)
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Fig. 8. mRNA expression analysis by real-time RT-PCR of the livers from mice in DEN alone
group (open column), DEN+DC group ( column), DEN+DC+SGE group

column) in experiment 1. Individual gene expression levels were normalized using

beta actin.  Bars represent the the mean+S.D. of 4 mice. *; represent significant
differences from the DEN+DC group at p<0.05 (Student’s t-test).
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Fig. 9. Lipid peroxidation (TBARS) of the livers from mice in DEN alone group (open column),
DEN+DC group ( column), DEN+DC+SGE group (
Bars represent the the mean *S.D. of 4 mice.

*; represent significant differences from the DEN+DC group at p<0.05 (Student’s t-test).

column) in experiment 1.
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Fig. 10. A) Experimental design of short-term concurrent administration study of DC and
SGE in experiment 2. B) mRNA expression of Cyplalin the liver of C57BL/6J and DBA/2J
mice in the untreated group (open column), DC group ( column), DC+SGE group

column). The gene expression levels were normalized using beta actin.  Bars

represent the the mean+S.D. of 3 mice. *; represent significant differences from the DC group
of C57BL/6J mice at p<0.05 (Student’s t-test). T; represent significant differences from the
untreated group of C57BL/6J mice at p<0.01 (Student’s t-test). # ; significant difference from
the untreated group in DBA/2J at p<0.01 (Student’s t-test).
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<group>
g p 11 (week)

DEN alone
(n=8)

DEN+ac=:102;)18 5 % E‘"‘“ ... .. DCO0.01875 % in diet

DEN+DC 0.0375 %
(n=12)

e i e e g e g S g e s

DEN+DC 0.075 %
(n=12)

A : 2/3 partial hepatectomy § : Diethylnitrosamine (DEN) 30 mg/kg i.p. single

[ : Basal diet DC : Dicyclanil A\ : Sacrifice

Fig. 11. Experimental design to determine the threshold dose of DC that induces
hepatocellular tumor-promoting effects '

- 26



BT 4
BEAFBRIFHEEMBIE (BHOELD « EEMERMEENFEEE)
e EE (k1 9FE)
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l2 (1) I8 1‘6 24 weeks
Group 1 I 1 {
Yy A 4
Untreated control [ Basal diet (CRF-1) I (n=10)
. v y y
DEN-alone | Basal diet (CRF-1) | (n=25)
A : :
DEN+APAP
(n=10)
DEN+PB 500 ppm { (n=25)
DEN+IQ 100 ppm B 1Q 100 ppm in diet (n=25)
[\ .
DEN+IQ 300 ppm B 1Q 300 ppm in diet (n=25)
[\

A: Diethylnitrosamine 90mg/kg i.p. ~ v: Sacrifice
Abbreviation: APAP, Acetaminophen; PB, Phenobarbital;
IQ, 2-amino-3-methylimidazol4,5-flquinoline.

Figure 1. Experimental design

APAP (Z1-fold)  PB (21.5-fold)

1Q (=1.5-fold)

Figure 2. Venn diagram of CGIs showing increased methylation signals commonly to PB and

IQ without increasing the signals with APAP in the liver of mice treated for 16 weeks during
~ the post-initiation phase. ' ‘ '
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Table 1. Body and liver weights of mice treated with APAP, PB or 1Q during the ﬁost-initiation

phase after DEN-initiation

Untreated DEN + DEN + DEN +
control DEN-alone DEN + APAP PB 500 ppm 1Q 100 ppm 1Q 300 ppm
Week 8 No. of animal: 5 5 5 5 5 5
Body weight (g) 30.20 + 1.08 ® 29.60 = 0.96 24.24 + 1.84 ** 28.86 + 1.06 29.76 + 1.81 23.78 + 1.68 **
Liver weight (g) 1.43 £ 0.05 1.50 £ 0.15 1.00 £ 0.04 ** 173 £ 0.17 * 143 £ 0.17 0.91 £ 0.08 **
(%/ 100g bw) 4.74 + 0.15 5.08 = 0.43 4.14 £ 025 ** 599 + 038 ** 478 = 0.36 3.83 + 0,11 **
Week 16 No. of animals 5 5 5 5 5 5
Body weight (g) 33.72 + 1.49 34.46 = 3.35 27.86 + 1.27 ** 32.48 £ 1.58 32.34 £ 1.77 27.04 £ 0.79 **
Liver weight (g) 1.49 * 0.06 1.48 = 0.10 1.23 £ 0.15 1.86 % 0.06 1.36 + 0.11 1.06 + 0.02 *
(%/ 100g bw) 4.42 * 0.35 4.31 + 0.39 4.41 £ 0.40 5.75 + 0.43 ** 421 x 0.21 391 + 0.15
Weeks 24  No.of animals —_ 13 - 11 14 14
Body weight (g) - 36.88 + 3.39 — 33.14 = 1.79 3379 + 3.10 28.07 + 1.64 **
Liver weight (g) — 1.68 + 0.13 — 185 £0.20 * 151 £0.17 * 118 & 0.11 **
(%/ 100g bw) — 4.58 * 0.24 — 559 + 0.45 ** 446 + 0.34 418 + 020 *
a) mean £SD, —; not examined, *, **; P<0.05, 0.01 vs. DEN-alone (Dunnett)

Table 2. Incidences of proliferative lesions in the liver of mice treated with PB or 1Q during

the post-initiation phase for 24 weeks after DEN-initiation

DEN-alone DEN + DEN + DEN +
PB 500 ppm 1Q 100 ppm 1Q 300 ppm
No. of animals examined 13 11 14 14
No. of altered foci
No. 21 @ 22 £ 7 52 * 20+ 9  **
No./cm® 0.75 £ 0.41 6.14 £ 2.05 ** 147 + 067 * 7.13 £ 298 **
No. of adenomas -
No. 01 2 +2 * 01 0x1
No./cm? 0.07 + 0.19 0.54 + 0.72 0.08 + 0.21 0.12 + 0.28
a) mean +SD, *, ** P<0.05, 0.01 vs. DEN-alone (Steel)
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Table 3. List of genes downstream of the CGIs selected to show increased methylation

signals commonly to PB and IQ without increasing the signals with APAP.

Downstream  Downstream

Gene Name Description Genome Location Flag
Gene Symbol GenelD

UHNmmcpg0005500 1810015C04Rik 66270  hypothetical protein LOC66270 isoform 1 chr15:25737413-25738368 -
UHNmmcpg0000459  AK015306 114673  Mus musculus adult male testis cDNA, RIKEN full- chr9:3001673-3011166 ~ BLAT hit

length enriched library, clone:4930433N12

product:hypothetical protein, full insert sequence.
UHNmmcpg0002474 Txnll 53382  thioredoxin-like 1 chr18:63300722-63301263 -
UHNmmcpg0004733  AK015306 114673  Mus musculus adult male testis cDNA, RIKEN full- chr9:3000482-3026321  BLAT hit

length enriched library, clone:4930433N12

product:hypothetical protein, full insert sequence.
UHNmmcpg0005091 Etv4 18612  ets variant gene 4 (E1A enhancer binding chr11:101594245-101594772 -
UHNmmcpg0005109 Trh 22044  thyrotropin releasing hormone chr6:92164066-92164428 -
UHNmmcpg0001302 Fgf20 80857  fibroblast growth factor 20 chr8:40978577-40978754 BLAT hit
UHNmmcpg0002239 Gabras 110886  gamma-aminobutyric acid (GABA-A) receptor, chr7:64641760-64642488 -
UHNmmcpg0001447 Tmtc3 237500  Mus musculus 9.5 days embryo parthenogenote chr10:99606597-99606823 BLAT hit

c¢DNA, RIKEN full-length enriched library,

clone:B130008E12 product:weakly similar to

LD47309P [Drosophila melanogaster], full insert
UHNmmcpg0000610 1700009P17Rik 75472 hypothetical protein LOC75472 chr1:173012950-173013413 BLAT hit
UHNmmcpg0005973  AK006510 73937  Mus musculus adult male testis cDNA, RIKEN full-  chr4:135121762-135122056 -

length enriched library, clone: 1700029M20

product:unclassifiable, full insert sequence.
UHNmmcpg0006065 Tsnax 53424  translin-associated factor X chr8:127437203-127437411 -
UHNmmcpg0003998 4930534B04Rik 75216  hypothetical protein LOC75216 chr12:92493291-92493769 -
UHNmmcpg0005525 Hal 15109  histidine ammonia lyase chr10:92916339-92916870 -
UHNmmcpg0007019 Msl211 77853  Msl211 protein (Fragment). chr9:100935173-100935614 -
UHNmmcpg0001449 Nosip 66394 nitric oxide synthase interacting protein chr7:52309038-52310084 -
UHNmmcpg0002650 B230118HO7Rik 68170  hypothetical protein LOC68170 chr2:98506831-98507384 BLAT hit
UHNmmcpg0000627 Irx3 16373 Iroquois related homeobox 3 chr8:93836756-93837617 -
UHNmmcpg0000490 Amigo2 105827  amphoterin induced gene 2 chr15:96884766-96885651 -
UHNmmcpg0002907 Wdré 83669 WD repeat domain 6 chr9:108472011-108472285 -
UHNmmcpg0001792  BC004022 80750 MKIAAO615 protein (Fragment). chr8:89283889-89284515 -
UHNmmcpg0001479 Rnf32 56874  ring finger protein 32 chr5:29239552-29240133 -
UHNmmcpg0007051 Adam17 11491 a disintegrin and metalloprotease domain 17 chr12:21327205-21327637 -
UHNmmcpg0002620 Sox4 20677  SRY-box containing gene 4 chr13:28975919-28976179 -
UHNmmcpg0000397 Pcsk7 18554  proprotein convertase subtilisin/kexin type 7 chr9:45675914-45676827 -
UHNmmcpg0003391 Pygo2 pygopus 2 chr3:89233919-89234933 -
UHNmmcpg0003237 Tbx4 21387  T-box 4 isoforma chr11:85654019-85654613 -
UHNmmcpg0000088  AK043869 Mus musculus 10 days neonate cortex cDNA, RIKEN  chr1:51535273-51535757 -

full-length enriched library, clone:A830044A12

product:unclassifiable, full insert sequence.
UHNmmcpg0006400 Peg3 18616  paternally expressed 3 chr7:6648530-6649477 -
UHNmmcpg0003346 Rgnef 110596  Rho-guanine nucleotide exchange factor chr13:98582895-98583892 -
UHNmmcpg0002841  AK131742 Mus musculus adult male testis cONA, RIKEN full-  chr9:103610577-103611532 -

length enriched library, clone:1700055L12

product:unclassifiable, full insert sequence.
UHNmmcpg0003563 LrrcS2 240899  leucine rich repeat containing 52 chr1:169324161-169324509 -
UHNmmcpg0003686 Vidir 22359  very low density lipoprotein receptor chr19:27017494-27018098 -
UHNmmcpg0003780 Pxn 19303  paxillin isoform beta chrS:115939681-115940843 -
UHNmmcpg0004935  AK 169831 20660  Mus musculus adult male hippocampus cDNA, chr9:41765735-41766475 -

RIKEN fuil-length enriched library,

clone:2900010L 19 product:inferred: RIKEN cDNA

2900010L 19 gene / gp250 precursor {Mus musculus},
UHNmmcpg0007024 Tbeldl 57915  TBC1 domain family, member 1 chr5:64483770-64485082 -
UHNmmcpg0002806 Snx6 72183  sorting nexin 6- chr12:55810580-55811417 BLAT hit
UHNmmcpg0002820 Pgk2 18663  phosphoglycerate kinase 2 chr17:39983399-39983876 -
UHNmmcpg0007196 Arl5c 217151  ADP-ribosylation-like factor 12 protein chr]1:97849082-97849697 -

BLAST hit: More than one BLAT hit of NCBI (http://www.ncbi.nlm.nih.gov/blast/Blast.cgi), -: No Blast hit
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