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Z DOHIREEFE BT D CpG 1 hDAF I LIREEZ M T& 5, U L-HEE LT,
COBRA & PREI DA Y7 7 A ML D DNA IZ%F L C PCR CHEE L, ZDOEMIZON
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FFIEIZEB VT, MeDIP (Methylated DNA immunoprecipitation) & FEiEIL5 A F/L{L DNA @
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LEDAEFICE L TEORLIMEN RO LNTEY, BHRAUICELIBIETFHRREOLEHIZO
WD 2 IR O BARI T2 ICHEA TV, 2 TARIFZEETIE, 7 v MMElIFR
MDAETIAZET DIFEE MRS LT, BB A DIRRE CERRTHBEN, HDHVIEDNA A F L —
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ENAIRBOMFHERICONVWTE LD, BEFEEEDAME, FEEEERVDAYEL IO
IERBAENENTNED L D RIEDOE NN SRINAIRE 2 E U 50 2OV TREEE
R & RS TR BT R R A B E 2 TBE LT,

BT, ZEEEPARBRNOELNTT v MIFEY 7 V& O IC#8/ER) DNA A
FL—va VRIS LOEE T RBBITE R 2 £ L0, BINAREDD 5BV CHE
2T LBEBETEHOFE, N0 OBEBTFHOKE, SOICINDOBEBTHOBH L L
SHLILEMDE A T D, FE LLEBEFDEDAVICEET 2O THLZ 2R LT,
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FoE ECEtDE FEEENELNSAYE, EREH
ADEICEHYT 3ZERFENASR

21 ®%E

HENNATN = ALINTEZL O D D, BRFNE, 7 ARNRZENW, IFELEMHEN AR
EMAREMHOH HFEE E L THEINTNWD 27, EFEWEIZLDFDBAA T =X NET+5
WCHALNZESN TR GRS LD, f =v=—Tay, at—Tal, 7un/lbvyia
Y DEBBEN ST D ZEBER N AN ZIT AN LTS (28, 29), —f%AIIZ, DNA IZ
BT 2 &5 b WEIE, MIMEOIERC, BRI, UM & Vo7 A —T % DNA
2529 % (30), b OBEITEFMIEE KPR OREICL > TEEINDD, HDHVIE
FRA=VhEZTTMinE L CRERICE > THREN D, LarL, 204Xy MEED KT
TEAERIC BN TUE, BETERRTEME LIS K o> CTERABE T 2MENEE Y, MoER Mia X
DHLRENERNCRY 92, ZOXIRRREEL ST LBEHEEVEITAN =y —F—L
eI %, A =3 =—%—|Zi% diethylnitrosamine (DEN) (31), acetamidofuluorene (2-AAF)
(32), 777 ¥ B1(33), MR (34), B (3572 ENH D, DNAIMEA L2V, &
DWVITESEMNICERZ L6 SRVREPAMEREZE T 2WEIL, FEEHEERDAME L
FEIEILD (36), 24U 51Z1E, xenobiotic mitogen, 3ZMEEIEH D H 5 A/VE HH, £ L TRt
IR E L EE T 2MENE 05, IEREEEREPAMEITES DNA 2 [EE L2723,
M S FETE e L 2 8 U CHARBERDOEROBEEREED 37, ZNOLOMEEZ T 1E—
4 — L IR, phenobarbital (PB) (38), thioacetamide (TAA) (39), methapyrilene (MP) (40),
clofibrate (41)X° tamoxifen 2 (42)23& £ D, Tz, IEMEEEFEFE (ROS) b EZEBAILEN
TEEREEEZETSH 43), ROSIZI har RU T, ~utFv Y —A, RIEMIIEELZ
E DRk & I NTEMER R OM, EELSEEME, LENMEO LS BAREO DL H D,
ROS FEEAITFLA F L AZ R L, DNA, Z /87, [fE~DH A=V kB &I LD 5,
TR R BERRRENE, BRFR, MIEHE~OEEII SN, BRAICEDLH
REMED DD (37), W< OO TIL, IFEEFEE P AWE Th 5 TAA X° MP [Tl IC

BUWTROS #FEAIZ L AL A ML RAEZERLT D EHEIINLTVD (44, 45),
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Ko FEERITZ ORBBRICEN T, BRHEESCHARIEZ TGS 2, BRFELZ G
2B IIEIRERE B T Ames BRERD X 9 72 in vitro TOFHMR CTRETHZ &N TE S
2, EBREFEVE ML TE RV, FREFEEMEORN AR T Vv v VTR %
1797, FFED in vivo BN AMERBR TLOBHTE R, WThOT 7'r—F 62 OEY
ENEE L, WhOLINAURMEREBRIITZETTH5ETIZ 2 Fbrnd, 20D, #H HOE
BECEDLDRNPAMERT oy VEFHIT 2 FENROLNLTEY, "yay I 7277

—FIC Lo TELDIER RSN TVND,

ZDOH T, TGP TOMEIZBWTIHROEGFRERT —Z &2 b LICTHET LREBEIN
7= (16), ZOETIITEBRHFEEEDAWE ZBEICHNTWRON, (LEWOERFEEDOE
BIZBADOOLTHEBAMEEZTHRIL S 5, ZDOFET /LD signature gene | mitogen-activated protein
kinase p38, phosphatidylinositol-kinase-centered interactome, v-myc myelocytomatosis viral oncogene
homolog-centered interactome & BIEDH D LD TH -7, £ L TIN5 DOBELEFIT&EEEM,
IEBEFIEICE D D THEPAWE TEHRRD Lz (16), IBEEFEERDAYE TAA B &
OMP %, ZOETMIBWTREREGOH HFER THEE TRIS N, ZOET /L TERL
FBEFIZREMENALEEND D EEZ LN LD, FEBEFERDAMEIZB T

BEENRBLGEETIIANA = o —2 g VRT UV R AR IS OWEIC G EET 5]
BEMEDNE 2 BT,

ZDOETIE, BEEEENSAEYE DEN, IEEEFEEREDAWE TAA, MP, FEEEENE

FEFE D AUW)E acetaminophen (APAP) Zxt5 & L, ZNHLOWEDA = =— a S

N DI BBEFRE N VRIS ZBRIEIFR NS ARBRAZ EM L, TORREMT L, 72
B, ZOERIIA = z—v a3 VIEHORHOEZO T TR, LEWEIZ LD REBADBE
BTENT HDNAAF L— a v EBIETFREAOBEIT 23 57200 7 VEGEO BT S
BEND,

2.2 &R
in vivo SRERE R

CEBEREPAVRBROTIA L ER IR L, A =2 — 2 — & L THWEMBEORER
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BB g O TR ERAR AR RO A S BRI, 3 1-4 12K L7=, 30 mg/kg @ DEN, 45 mg/kg D TAA,
100 mg/kg  MP, 1000 mg/kg O APAP % A =3 T —3 3 VHLE L L CHRE LZBETIE, 1=
vIT—va VLB LT PB OLERE LIZBRHIC R TRESR VRN b o7 (& 5), H
BB ORFIEOME B L O ERIY, (=3 =— a VB E2To B & EAER & i L
THREREIT Do T2, DI, et —va VHIBOBKEIISEA =T — 3 VALER:
ICBWTIRIERE CTh o7 (R 6), ZOMRIE, F=vz—va VUEICEDL T, #ok#
BIZXDPBOREBENE LI RINTZ EERL TS, 30 mgkg DEN ALERED 1 il L O
45 mg/kg TAA WERED 2 FllE, EOFUIBROBRICET Lz, et —3 g VHIRFITE
100 mg/kg MP ALEEE L 1000 mg/kg APAP ALERED K 1 FINFEL Lz, FELC L7-BMITRERD
HERA LT, EFEAITIE, BENICRREOE(NR LN, WFRbLEER L OIFAR
Mo,

1. ZEMEENARBRICB T 28 ~O0LE T2 ha—)L
4
|

Week E) 2 ? 1|0

Y

°© o o o o o
GrOUp1 OOOOOOOOOOOO

o o o o ©
Group 2 |oo%cee 0% e
O O O ]

[30.5% MC Water [] Non-treatment
Il Compound ET 500ppm PB W Partial hepatectomy

Experimental protocol for the 2-stage carcinogenesis study. Animals underwent partial hepatectomy 1
week after starting promotion. Initiation was carried out by daily administration of each compound for
1 or 2 weeks. After 2-week withdrawal, promotion was conducted with drinking water containing
500 ppm of PB for 6 weeks. Animals in Group 1 were treated with vehicle only. Animals in Group 2
underwent PB-treatment without initiation. Groups 3-7 were treated with 3 or 30 mg/kg of DEN,
45 mg/kg of TAA, 100 mg/kg of MP, or 1000 mg/kg of APAP, respectively.



# 1. 7 v MBI D DEN RAERGZATIRR B 2RO R (TG-GATES)

Compound DEN
Dose level 3 mg/kg 30 mg/kg
Time point Day4 Day8 Dayl5 Day?29 Day4 Day8 Dayl5 Day?29
No. of animals 5 5 5 5 5 5 1 0
Change, acidophilic/
' - - - +5 +2,+3 ++5 - ND
Centrilobular
Necrosis/ Centrilobular - - - +5 +4, +1 +5 +1 ND
Anisonuleosis/
- - - - - +3 ++1 ND
Hepatocyte
Anisonuleosis/
- - - - - +5 ++1 ND
Hepatocyte
Disarrangement/
) - - - - - - 1 ND
Hepatic cord
Cellular foci - - - - - - +2, ++1 ND

ND: no data, =: very slight, +: slight, ++: moderate, +++: severe

K2 7w MBI D TAA RIEHR G TR B FAIRA R (TG-GATES)

Compound TAA

Dose level 45 mg/kg

Time point Day 4 Day 8 Day 15 Day 29
No. of animals 5 5 5 5
Hypertrophy, centrilobular +5 +5 +5 ++5
Single cell necrosis, hepatocyte +1, +4 +5 - -
Degeneration, granular, eosinophilic +5 ++5 ++5 +++5
Cellular infiltration, inflammatory +5 +5 - -
Cellular foci - - +2 +4, ++1
Alteration, nuclear - - +5 +++5
Proliferation, oval cell - - +5 +5
Proliferation, bile duct - - - ++5

=+ very slight, +: slight, ++: moderate, +++: severe
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F3. 7 v MBI D MP RAEHR G &R BRI ER R (TG-GATEs)

Compound MP

Dose level 100 mg/kg

Time point Day 4 Day 8 Day 15 Day 29
No. of animals 5 5 5 5
Hypertrophy, Hepatocyte +5 +5 +5 +4
Single cell necrosis, Hepatocyte +5 +5 +5 +4
Increase in mitosis, Hepatocyte +4 +3 - +3
Cellular infiltration, mononuclear cell, Periportal +4 +4 +2, ++3 +4
Proliferation, bile duct, Interlobular +5 +5 +4, ++1 ++4
Anisonucleosis, Hepatocyte +3 +4 +5 +4
Hyperplasia, Hepatocyte - - - +4
Alteration, cytoplasm, Hepatocyte - - - +1
Deposit, pigment, Periportal - - - +3

=+ very slight, +: slight, ++: moderate, +++: severe

F 4 7 v MBI D APAP I # 5-1% FTlgm BEAR R O RS (TG-GATEs)

Compound APAP

Dose level 1000 mg/kg

Time point Day 4 Day 8 Day 15 Day 29
No. of animals 5 5 5 5
Increase in mitosis of hepatocyte: central +3 - - -
Increased eosinophility of hepatocyte: central +2,+2 - +2 +1
Necrosis of hepatocyte: central +3 +1 - +1
Cellular infiltration: central +3, +1 +2 +1 +2
Ground glass appearance of hepatocyte: central - - +5 +4
Swelling of hepatocyte - - - +3

=+ very slight, +: slight, ++: moderate, +++: severe

11



£S5 FHOBHOREL LOFER

Group no. 1 2 3 4 5 6 7
Initiator 0.5 % MC DEN DEN TAA MP APAP
3 30 45 100 1000
mg/kg mg/kg mg/kg mg/kg mg/kg
Promoter Water PB 500 ppm
Animal no. 12 12 12 11 10 11 11
Body Dayl 1927 1952 + 193.0 = 1927 + 1942 + 1914 + 1940 +
weight +9.7 9.0 9.0 9.0 9.6 9.0 8.5
© Day3 2123 2133+ 2119 + 2034 + 1980 + 2055 + 193.8 =
+12.0 10.0 9.7 8.6" 92" 9.0 8.9"
Day 6 2414 2439 + 2395 + 2092 + 2104 + 2205 + 2138 =+
+13.1 10.7 10.7 8.5 10.7" 12.4" 11.0"
Day9 2642 2702 + 2639 + 2137 £ 2272 + 2408 +  239.1 =+
+13.9 12.9 12.9 143" 10.5" 16.7" 15.0"
Day 12 287.7 2926+ 2858 + 2469 + 2453 + 2566 + = 2627 +
+15.6 12.2 13.5 157" 13.0" 19.17 206"
3w 350.9 360.4 + 3469 + 3256 + 309.6 + 316.8 + 338.5 +
+16.1 18.0 15.8 14.5" 17.17 224" 21.7°
4w 379.3 379.8 + 371.0 = 3535 = 340.0 + 3543 + 3774 +
+18.9 18.4 16.0 14.7° 17.7" 28.3" 252
5w 400.7 4148 +  401.6 + 3847 + 375.6 + 3900 + 4126 +
+31.1 22.4 22.5 15.7° 19.17 30.2 26.6
6w 412.7 4176 + 4042 +  380.1 + 383.8 + 391.1 = 4106 =
+249 20.9 22.3 21.5" 15.8" 27.3" 323
Tw 441.4 4450 + 4280 + 4160 £ 4139 + 4243 + 4380 =
+252 22.0 25.8 24.0 14.8 30.7 43.0
8w 467.4 4654 + 4463 + 4365 £ 4380 + 4458 + 4567 =+
+252 22.1 25.5 22.6" 15.7" 35.4 47.8
9w 482.8 4833 + 4623 £ 4505 £ 4571 + 4638 + 4799 =
+28.7 24.0 30.9 24.4 18.8 38.5 37.7
10w 4973 4949 + 4761 £ 4677 £ 4752 = 4824 * 500.1 =
+27.1 26.3 30.8 21.6 18.7 40.5 38.9
Absolute liver 13.7 + 182 =+ 184 =+ 196 =+ 196 + 19.0 + 189 =+
weight (g) 0.6 0.9 1.5 22 2.1 2.1 2.9
Relative liver 2.7 + 3.6 + 38 0+ 41 £ 40 + 39+ 37 0+
weight (g/100g 0.17 0.2 0.4 0.4 0.4 0.5 0.37
BW)

""" Significant difference from Group 2 (p<0.05, 0.01, respectively; Dunnett’s test). *: Significant difference

from control (p<0.05; Steel’s test)
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#£6. HFHEOTuE— 3 VHIRFEAKE

Group no. 1 2 3 4 5 6 7
Initiator 0.5% MC DEN DEN TAA MP APAP
3 30 45 100 1000
mg/kg mg/kg mg/kg mg/kg mg/kg
Promoter Water PB 500 ppm
Animal no. 12 12 12 11 10 11 11
Water Iw 432+ 355 372+ 354+ 41.7+ 36.8 + 34.7+
consumption 8.2 +22 4.5 4.7 6.6 3.0 2.6
(mL/day/animal) 2w 357+ 27.0 279+ 30.0 + 239+ 272+ 14.8 +
8.2 +2.5 1.6 1.2 11.3 1.1 44
3w 495+ 29.9 30.5+ 348+ 315+ 302+ 292+
10.7 +33 3.9 4.6 3.0 2.3 8.4
4w 462+ 29.5 315+ 322+ 341+ 29.0+ 315+
13.0 +2.5 1.5 5.6 2.9 3.0 32
5w 46.0+ 29.2 32.8+ 35.0+ 37.8 + 28.1+ 30.8 +
11.3 +1.3 2.4 8.6 59 1.9 59
6w 452+ 34.6 37.7+ 46.5 + 37.6 + 333+ 335+
12.2 +2.6 4.0 6.7 4.1 3.3 4.5
REARFHRESR

I O R BEAR R 2RO R 2R 7 IR LT, PB Z280KEE LI-BEOT X TOEMICE
WCONERDERFRRRAE R, < & 0 RSN, AFEevERRE NE K, AR Ze i Zs 3
RObITZ, ZNHORERIZ, PBAFELIMGAICERESN, Yot —rva MEHEZ LD
LieZ E&RLTWD, S5HIZ, DEN AEEETIX, 2FICTHIBARE CTH 5L BRI
DBz, PB DFHd 5T APAP UERE CTIIZRMIAEITERD b - 72y, TAA BXT
MP RLERE TIIDEBI TR bivlc, pREEINOHRHMERITETOA == — 5 VLERET
R DI MR/ AREIL DEN AEREIZ R D & TAA WLERE TITREE TH  , MP <> APAP
REFETITIZ L A ERBO BRI > To, W7 —F ~N— X TG-GATEs |Z#&#1 S 41TV %5 DEN

R E & TAA O 2 BEE G ORFEREAMIEAIC IS T 22 ZMIdEIL, Z 0 ZBRRESE

IR TROONTZ b DXV LNID o7 (R 1,2),
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F 7. BRI O o BEAR AR 2 RO M A R

Group no. 1 2 3 4 5 6 7

Initiator 0.5 % MC DEN DEN TAA MP APAP
3 30 45 100 1000
mg/kg mg/kg mg/kg mg/kg mg/kg

Promoter Water PB 500 ppm

Animal no. 12 12 12 11 10 11 11

Focal granuloma 5 5 3 6 2 3 3

Centrilobular  hepatocellular 0 12 12 11 10 11 11

hypertrophy

Ground glass appearance 0 11 12 11 10

Eosinophilic intracytoplasmic 0 8 10 11 8

inclusion

Hepatocellular vacuolar 0 10 11 7 7 7 5

degeneration

Focal hepatocellular vacuolar 0 3 1 2 1 0 2

degeneration

Extramedullary hematopoiesis 0 0 1 0 0 1 1

Hepatocellular  single cell 0 1 3 0 0 1

necrosis

Increased mitotic figures 0 0 2 5 4 2 3

Bile duct proliferation 0 0 2 0 0 0 0

Fibrosis 0 2 6 6 2 6 4

Anisokaryosis 0 1 7 11 4 0 1

Altered hepatocellular foci 0 0 12 11 2 1 0

GST-P ()& B#F R H

DEN 2L DA = x—v a VEECITRIDARE~ — I — % /X7 B D GST-P HE MM
HIRRAIZIVN T, GST-P B2 A B XA ER AR 72 880728 7. &5 40, 30 mg/kg @ DEN ALE
FICBWTIZZEOH L mEOHEIMIIEE CTh o7 (R 4). DEN & TAA LEFECBIT 5K
M7e et % X 2 1IZR Lz, k&9 (TAA, MP, APAP) WWEBEIZHB W TH, /= =—
va VEALERE L OHEIZIW T GST-P [BEEO DT Nn B0 bz (& 8), TAA R
MP ALEREIZI VT GST-P BEHERITFRD b hy, Z O A XD DEN AE#EIC
AL eV /IS D TH T,
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# 8. ZRETBIT D GST-P BB 0% & HfE

Altered hepatocellular foci

Group
Treatment HE GST-P
e No. of animals No. of animals No./cm? mm?/cm?
1 0.5 % MC + water 0/12 0/12 0 0
2 0.5 % MC + PB 0/12 0/12 0 0
3 DEN 3 mg/kg + PB 12/12 12/12 3.078" 0.063"
4 DEN 30 mg/kg + PB 11/11 11/11 22.642" 1.144"
5 TAA 45 mg/kg + PB 2/10 4/10 0.193 0.036
6 MP 100 mg/kg + PB 1/11 2/11 0.052 0.004
7 APAP 1000 mg/kg + PB 0/11 1/11 0.025 0.001

**p<0.01. Significantly different from values of Group 2 by Steel’s test.
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X 2. TAA 3 X OV DEN L& 7 » ATl GST-P fe/Z Mk b =t 2

Immunohistochemical analysis of GST-P of rat liver treated with TAA and DEN. Two-week
administration of 45 mg/kg of TAA and 3 mg/kg of DEN, or 1 week of 30 mg/kg of DEN caused

positive staining of GST-P protein. 30 mg/kg of DEN induced a higher number of and larger
GST-P-positive foci than other groups.

BIEX FLRABE LU DNA ¥ A —SEEREFOREFRREN

TEBEENPARBRICBNT, A== 3 VAEDNEMEA N L AB LN DNA # A —
VICBEET 2 BEETORBUCE D LS ITHEB L AR T 572012, FiROMEREHERS T
FHUNT 24T o 72, FENTIZIEL TG-GATEs IS S 7e 7 — Z Z Vo, X 3A 13 kA R L&
B OB FIZOWTIHEBR Y 722 U VTR CTh D, R L2BET U A Mk 10
IR LTz, FEGFORBIZZTNENOMBICE W CEL Lz Y~ Th-o Tz, ML
R % 9 DER B - T3 D Nuclear factor, erythroid 2-like 2 (Nfe2l2) 1% APAP ALERELL
NOBECTHRBEENEML Tz, LML, NFE2L2 IZ X > CHIE SN2 %< OBEIX, W

16



ALDAEFEIZ BT H 3@ U CRBUEMA TR O b v, filA 2617 5 &, NAD(P)H dehydrogenase,
quinone 1 (Nqol), glutathione S-transferase alpha 5 (Gsta5) &\ > 72201 2B HEESR
BEFX°, glutamate-cysteine ligase, modifier subunit (Gclm), glutathione peroxidase 2 35 X TN 3

(Gpx2, Gpx3), peroxiredoxin 2 ¥3 O3 (Prdx2, Prdx3) 7¢ EOPERLEZRBR T THD, F
7=, BBL A R VARG T DERER T CTdH 5 nuclear factor of kappa light polypeptide gene
enhancer in B-cells 2 (Nfkb2) , activating protein-1 Z 487" % jun proto-oncogene (Jun) , FBJ murine
osteosarcoma viral oncogene homolog (Fos) D3I EF O bz,

DNA ¥ A —VICBET 2 BETICB L TR 7 24 U o JHTRER 2K 3B IR L
Too ] L7 mF 133 11 125% L 72,30 mg/kg DEN 1 % 51385 IC BTG /R LB 2 B L,
cell cycle inhibitor cyclin-dependent kinase inhibitor 14 (Cdknla) , E3 ubiquitin protein ligase (Mdm2)
DFEBHENBRD BT, T OBEIEFOFEIZENT APAP LERELIS TBO L7, DNA
XA =IO L CEEE S VD Growth arrest and DNA-damage-inducible, alpha (Gadd43a) &1n
F1%, MP, TAA 3 KO DEN & Al BLERICIS WO THEINARD bitl, L, fiio> DNA &
A=V RIGERT T 5 TP53 dependent G2 arrest mediator candidate (Rprm) X DEN ZLERED
FCHEINMNFRD AV, breast cancer 1, early onset (Brcal) Bi&TIIWTILOREIZIBWNTEH
BARE 72 RBLA BN IZR O v v o 7=, CDC28 protein kinase regulatory subunit 2 (Cks2) ,
topoisomerase (DNA) II alpha (Top2a), cyclin BI (Cenbl), cyclin B2 (Ccenb2), polo-like kinase 1

(PIkI) 13 TAA 3 J O DEN &l BALERE CTHINAERD HiLllz, £ DIENOBISTFIE, 2EFr
(Z TAA, MP 35 KX UF DEN & H BLERE THEINOMERAFRD b,
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9. MFEAVE(R TR BUMNTICHEH L72 DNA ¥ A — U BEE R AT

Category Gene symbol | Gene name Probeset 1D
Cell cycle BTRC beta-transducin repeat containing E3 ubiquitin | 1374654 at
protein ligase
CCNBI1 cyclin B1 1370345 at, 1370346 at
CCNB2 cyclin B2 1389566 at
CDC25B cell division cycle 25B 1370034 at
CDC34 cell division cycle 34 1371278 at,
1388286 a at, 1388400 at
CDK1 cyclin-dependent kinase 1 1367776 at
CDK7 cyclin-dependent kinase 7 1388171 at
CDKNIA cyclin-dependent kinase inhibitor 1A 1387391 at, 1388674 at
CDKN2A cyclin-dependent kinase inhibitor 2A 1369194 a at
CHEK1 checkpoint kinase 1 1387062 a at
CHEK2 checkpoint kinase 2 1369010 at
CKSI1B Cdc28 protein kinase regulatory subunit 1B 1371480 at, 1376346 at
CKS2 Cdc28 protein kinase regulatory subunit 2 1373823 at
CUL1 Cullin 1 1388855 at
SKP1 S-phase kinase-associated protein 1 1372437 at
SKP2 S-phase-associated protein 2 1390823 at
WEEI1 Weel G2 check point kinase 1370663 at, 1397409 s _at
Transcription | EP300 E1A binding protein p300 1369307 at, 1373916 at
regulator MDM2 MDM2 oncogene, E3 ubiquitin protein ligase | 1383288 at, 1383485 at,
1384427 at
MDM4 Mdm4 p53 binding protein homolog (mouse) | 1382417 at
MYTI1 Myelin transcription factor 1 1392332 at, 1395161 at
TP53 tumor protein p53 1367830 a at,
1367831 at, 1370752 a at
YWHAB tyrosine 3-monooxygenase/tryptophan 1386999 at, 1398800 at
5-monooxygenase activation protein, beta
YWHAE tyrosine 3-monooxygenase/tryptophan 1398851 at
5-monooxygenase activation protein, epsilon
YWHAG tyrosine 3-monooxygenase/tryptophan 1386866 at
5-monooxygenase activation protein, gamma
YWHAH tyrosine 3-monooxygenase/tryptophan 1367693 at
5-monooxygenase activation protein, eta
YWHAQ tyrosine 3-monooxygenase/tryptophan 1370168 at, 1387862 _at
5-monooxygenase activation protein, theta
YWHAZ tyrosine 3-monooxygenase/tryptophan 1387774 at

5-monooxygenase activation protein, zeta
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# 9. MBI T RIAT MM L7 DNA & A —VBEER T ()

Category Gene symbol | Gene name Probeset 1D
DNA damage | BRCAI1 breast cancer 1, early onset 1387540 at
inducible GADD45A | growth arrest and DNA-damage-inducible, 1368947 at
alpha
RPRM reprimo, TP53 dependent G2 arrest mediator 1390672 _at
candidate
Protein PKMYTI1 protein kinase, membrane associated 1392626 _at
kinase-related tyrosine/threonine 1
PLK1 polo-like kinase 1 1370297 at
PRKCZ protein kinase C, zeta, 1370197 a at
PTPMT1 protein tyrosine phosphatase, mitochondrial 1 | 1369990 at
SFN stratifin 1374806 _at, 1375096 at
Topoisomerase | TOP2A topoisomerase (DNA) II alpha 170kDa 1372186 a_at, 1388650 at
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* 10. HEFERESTIEIAFNTICHE M L7Z DNA & A — U BEE s 1

Category Gene symbol | Gene name Probeset 1D
Cytokine CCL5 chemokine (C-C motif) ligand 5 1369983 at
CSF2 colony stimulating factor 2 1371228 at
(granulocyte-macrophage)
IL10 interleukin 10 1387711 at
IL6 interleukin 6 1369191 at
TNF tumor necrosis factor 1387691 at, 1391384 at
Enzyme CAT catalase 1367995 at
CYP2E1 cytochrome P450, family 2, subfamily E, 1367871 at
polypeptide 1
GCLC glutamate-cysteine ligase, catalytic subunit 1370688 at, 1372523 at
GCLM glutamate-cysteine ligase, modifier subunit 1370030 at
GGTI gamma-glutamyltransferase 1 1368374 a at
GLRX2 glutaredoxin 2 1373675 at
GPX1 glutathione peroxidase 1 1367576 at
GPX2 glutathione peroxidase 2 (gastrointestinal) 1374070 at
GPX3 glutathione peroxidase 3 (plasma) 1369926 at
GPX4 glutathione peroxidase 4 1386871 at, 1391529 at
GSR glutathione reductase 1369061 at
GSS glutathione synthetase 1370365 _at
GSTA2 glutathione S-transferase alpha 2 1368180 s at
GSTA4 glutathione S-transferase alpha 4 1372297 at
GSTAS glutathione S-transferase alpha 5 1371089 at
GSTM1 glutathione S-transferase mu 1 1386985 at
GSTM2 glutathione S-transferase mu 2 (muscle) 1370952 at
GSTM3 glutathione S-transferase mu 3 (brain) 1369921 at
Gstm6 glutathione S-transferase, mu 6 1394730 at
ME1 malic enzyme 1, NADP(+)-dependent, 1370067 at, 1370870 _at
cytosolic
MGST1 microsomal glutathione S-transferase 1 1367612 at
NQO1 NAD(P)H dehydrogenase, quinone 1 1387599 a at
PRDX1 peroxiredoxin 1 1367613 at
PRDX2 peroxiredoxin 2 1367578 at
PRDX3 peroxiredoxin 3 1367591 at
PRDX4 peroxiredoxin 4 1387891 at
PRDX5S peroxiredoxin 5 1367677 at
PRDX6 peroxiredoxin 6 1367969 at
SOD1 superoxide dismutase 1, soluble 1367641 at
SOD2 superoxide dismutase 2, mitochondrial 1370172 _at, 1370173 _at
SOD3 superoxide dismutase 3, extracellular 1368322 at
TXNRD2 thioredoxin reductase 2 1368309 at
XDH xanthine dehydrogenase 1369973 at

20




# 10. AR FIBMENTICMHEM L7 DNA # A —VEERIR T (HiiE)

Category Gene symbol | Gene name Probeset 1D
Transcription | BRCAI1 breast cancer 1, early onset 1387540 at
regulator FOS FBJ murine osteosarcoma viral oncogene 1375043 at
homolog
JUN jun proto-oncogene 1369788 s at,
1374404 at, 1389528 s at
NFE2L1 nuclear factor, erythroid 2-like 1 1375253 at, 1390068 at
NFE2L2 nuclear factor, erythroid 2-like 2 1367826 at
NFKB1 nuclear factor of kappa light polypeptide gene | 1370968 at
enhancer in B-cells 1
NFKB2 nuclear factor of kappa light polypeptide gene | 1375989 a at
enhancer in B-cells 2 (p49/p100)
RELA v-rel avian reticuloendotheliosis viral 1372853 at
oncogene homolog A
STAT3 signal transducer and activator of transcription | 1370224 at, 1371781 at
3 (acute-phase response factor)
TP53 tumor protein p53 1367830 a at,

1367831 at, 1370752 _a_at
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3. BRILA N L AB LU DNA ¥ A — VBB FICBET DRERI 7 7 2 2 U v TRt

A. Oxidative stress B. DNA damage

Fold change Fold change
W 4.00 W 4.00
1.00 1.00
W 025 W 025

BRCA1  1387540_at

£

| | TNF 1391384_at
| N 1389528_s_at
JUN 1369788 s at
GSS 1370365 at
I NFE2L2 1367826 at
GCLC 1370688 _at
NQOT  1387599_a_at
NFKB2  1375989_a_at
TNF 1387691_at
GPX3 1369926 _at

PKMYT1 1392626 _at
SFN 1374806_at
WEE1 1397409 s_at
GADD45 A 1368947 _at
PLK1 1370297 _at
CDKNT A 1388674 _at
MDM2 1383288 at
MDM2 1383485 _at
MDM2 1384427 at
CDKNT A 1387391_at

ME1 1370067_at
ME1 1370870_at
Fos 1375043_at
GGT1 1368374_a_at

GSTM3  1369921_at % (PO

—— Gstm6  1394730_at — || gsgi?s };gggig—::
XDH 1369973 at || CHEKI 1987062 g at
GSTM2 1370952 at cuLt 1388855_at
SOD3 1368322 at YWHAE ~ 1398851_at
PR caT 1367095 at YWHAB  1398800_at
| PRDX4 1387891 _at SKP1 1372437_at
SOD2 1370173 at EP300  1373916.at
GPX1 1367576 at TP53 1367830_a_at
SOD1 1367641 at SFN 1375096_at
MGST1 1367612 at 1 CKS1B 1376346 at
PRDXS  1367677_at CKS1B 1371480 at
SOD2  1370172_at TP53 1370752_a_at
CYP2E1 1367871 _at PTPMT1 1369990_at
PRDX1 1367613 _at YWHAQ ~ 1387862_at
GPX4  1386871_at cDC34 1371278 at
TXNRD2  1368309_at CDC34  1388286_a_at
GSTM1  1386985_at CDC34  1388400_at
| ] | ] GPX4  1391529_at YWHAB 1386999 at
CSF2 1371228 at P53 1367831_at
GSTA2  1368180_s_at BTRC 1374654_at
GSTA4 1372297 at YWHAG  1386866_at
| ] CCL5 1369983 _at YWHAQ 1370168 at
NFKB1  1370968_at EP300  1369307_at
TPS3  1367830_a_at MDM4  1382417_at
JUN 1374404 _at SKP2  1390823_at
NFE2L1 1375253 _at CDK7 1388171 _at
PRDX3  1367591_at YWHAH  1367693_at
TPS3 1370752 a_at YWHAZ  1387774_at
RELA 1372853 at I Cﬁiiz :ggggfg_a:
Cl )_a
:;soaxz : 22;2%::{ PRKCZ ~ 1370197_a_at
PRDX6  1367969_at WEE1 1370663 at
GLRX2  1373675_at RPRM 1390672 at
¥ CCNB2  1389566_at
STATS TaTi7e at CCNB1  1370345_at
_E Ie 1369191_at ¥
STAT3 1370224 _at CCNB1  1370346_at
E GCLM  1370030_at CDK1 1367776_at
K TOP2A 1388650 at
GCLC 1372523 _at CDKN2 A 1369194 _a_at
I GSR 1369061 at TOP2A 1372186 a_at
H B 10 gse77 11 at MYTI 1395161 at
NFEZL1 1390068 at MYT1 1392332 at

GSTAS5  1371089_at
GPX2 1374070_at

< z,
%U) o 7 700 %& 2 4
y 0
2. % % 2 %
©, B B % %
2 8 9 % ¢,
L A
%

Hierarchical clustering analysis of oxidative stress (A) or DNA damage-related genes (B). Mean value of
fold change to the corresponding control groups. Data for 1000 mg/kg of APAP for 2 weeks, 45 mg/kg of
TAA for 2 weeks, 100 mg/kg of MP for 2 weeks, 3 mg/kg of DEN for 2 weeks and 30 mg/kg of DEN for 1
week were obtained from TG-GATEs. UPGMA (unweighted average) and Euclid distance were applied to
clustering.
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23 ER

TAA BELU'MP [TBR(LA F L A ZERT LR E TH Y, —RIIIIEBInEETRE S A
METHDHEEZLN TS, LML, "1 al ) I RZLHHREBPATRET VIZZ
o OWENBIEEERDAMEREG LEULEEHEEELR SO LEZREL TS (16), 20
ZLERY, INLOEBAMEIZEOBEEEOFEIIBEAOLTRENAAN =z —F—L L
TORT V¥ VERFTHARENB X2 b, 20710, RFECIIZERFEPAETT
NaERWTTAA & MP DA =2 xm— a HEROBRE 2R T, ZBRIEFED AR DO —KE
727716 L LT, DEN O X9 RBERmEWELHEREG L, TORT 0T — a SIEEORK
HOT=DIZEFZEAMOREMOEE 51T ), L LA TIE, Ames B CIIMRETE 20
LEHDOA = — a AEEEIRZ D720, (LAYORKIER S X k5 e RBE k%
-, BROHEICB T, TAA BLI O MP O 2 BERKER 5L TFEITT L O signature 1&
ErEEeSE, £ L CZOEEIIDEN O | BEES SEEL Tz, 202 XY, TAA
RMP DA = — g VIEREIRZ DITIE 12 B OBEGRE L TS EEX T, 51,
30 mg/kg DEN 1 # #5132 R EE R I L CTREROFERFM L AFEOREIT D LE
72 (46, 47),

£ 1R T X H1Z, TG-GATEs DT — # |ZF\ T 30 mg/kg DEN 2 i B 18 #5131 28 Bl
FRBR 2352 L722Y, 3 mg/kg 2 BMHZ 55 L0V 30 mgkg 1HBRF S TIIERO LR hoT-, 2
AT L, RARBRIZI W TR B PEFE 2 AER & LT DEN @ 3 B X130 mgkg DA =3 ——
Ta MLEICIMZATPB VRE—Y g VILEER(ToT L 25, I CERMAIENTRD btz
(£ 7)., FERIC, ARBRDO TAA WEFEIC T 52 ZRMIGEOEIIFERGHBR LD 205
7= (data not shown), 2D Z & LV, TAAIZ L » TA == — F SNTZFMRICI T 5 E(biX
PB UK GIC Lo THIE S N7 L B 2 iz, —J7, MP QLER TIEZRMRR O EFE
MRERTH Y, REIZEBIT S PB HEICL A2HEIBIXAE IR o7, 2O DRERND,
ZOZBBEFRENARBRIC L > THR< L 2 BE O TAA 5B FEICB O THifa D A =
TV arEBIERITIEETRBL TS EEZ DN, £, ZOREIL DNA FEERHE
B FORBALEHEITICL > THEDBICHANRTE L B2 617, M 3B T Xk 9o1g,
DNA % # — VEEE G T OFBMNTIZIH T DEN, TAA, MP O 532 KAIZEL L T

72703, APAP ALERETIIE 7> Tz, HFIZ, DNA EEFHEBELE T CThD Gadd45a <° Top2a
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DFHEIL TAA X° DEN LB CRO LI, Z0OZ L ITIEEREEEYE TH 5 TAA 7 DNA [E
FEEEEL TWDAREEZ R L TV 5, & bIT, MifaEHREERR Th D Mdm2 X° Cdknla
& APAP WLERELIAN THENTRO LT, 2D OBE{E T3 DNA FEEICH T 2 R#EIZH VT
BHEREZFFO p53 EOMAMERIC L > THIIS LD (48-51), £ LT, BAM pS3Ick-
THEBLDIHE SN D Cenbl X° Cenb2 DFEBIFHEE) DEN & TAA LERETRO LN LB,
TAADRA = =—2 a VIEHEET A Z L2 XFTHMRETH D LHEINTZ (51,52), &5
(2, TAA X° MP OREHEMALIIIFEEDO K TH Y, DNA Z[EEL 5 HB{LA M L AL HEE
TLHEVOIHENDH Y (44,45,53,54), BOKRBFT THRED bNTB(L A b L ABEEIRTF D
HEFELZNEREL TCWD EEX LI (KI3A), £7-, Nfe2l2-Keapl A7 AIFilz{b
ZRLVADAH=ZALTHY (37), ZDIAT LDIEMRIL, B(LA N ZADELE - 4%
TET 5, AEICEITA/ETEH, 20T AT AOHIEIC K > T, glutathione S-transferase
%> glutathione peroxidase D FEELFHE 21 L CTHNTEMEDOHIER{LIE Td 5 glutathione DR ANE
PEAL L2 RTREMENE 2 DivTe, £ 7o, BIUBUSICE ST % Ngol X2 peroxiredoxin 1815 DI H,
HEML TV, I HIZ, ROSIZE->TEEL 9 5 Nkb2, Jun, Fos BInT OFBFHENT
HHNTZZ LD, TAA R° MP AEIZ L > TELA R L AT DRIERH 72 2 & 2R
LTWDEEZLNTZ (55), ZNHDOZ EnD, TAASS MP X DNA EEZ L7267 X895 7
Bt A N AOERBEZERL L, M2 LESE L 2 ENEx LN, £ LT, TAA S MP
I3l C DNA [BEEAZFET D2, TOAD=AXLIEDEN ICX-> TEREIND X O REEN
ER TR E BB X b, RFFETIE, MPALERE Tk L R MREFEIITE
57enoTc, DNA A —VEEOBERTRAOFEEIFROLNTZHDOD, MP DA = T—
Va UEEREICBW IV REVWLAENRKLETH DL Z ENE LT,

REBRDD TAA & MP IZOWCTHEBENRA =V — a AEMORELHRT 5 OILH
HTho, LL, W ODOWETIE, ZhbDbEMnBEREEZAET L LI TND
Fahrig & 1%, TAA NEREEWE & FERIC, TREEEE CO631 MALIZI 1T 5 SV40 virus DNA %
PR ST LA LTV D (56) MP b 7 —IICIIEBEFEEME CTH L L EZX LT
%73, DNA $HEIMr &2 75 515 TH % Comet 7 v BAIZB W TEEBEMEN H 5 AIHEMES R
SNTWVD (57), & HIZ, DEN AERE THEIIFRO SN/ REIZ TAA FHETHERO 61

Tz FFHIRADIZIR T 5 Z OFERERZE L 2 BRI EN A L RO TERX L Z L IT#EL
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WS, B APMIOZETHY TAA IZL D DNA BEELZ KB LI-ZLTH 2 fTHEENE 2
LT,

LIk, fiamé LT, REOERNOIFBIEERDADE TH D TAA 1T BTN A
ETMCBW MO A == —2a VRT Uy VEET D AHREESRIE S iz, 53R
AT = ALIARHATH DD, BEA N L AREET 5 DNA X A —URZEO—HICE D> T
WD ATREMEDS R ST,

25



2.4 EBFE

B

5 BEOHENE Crj:CD(SD)7 v b & BARTF ¥ — /LA U RN—ERA St L v BEA L2, 83k
HORBAE NN T TAF > 7 r—VICAN, 12 BRIZEOBRES A 70 E LT=ER 23 +
3°C, MAXHEEE 55+ 15 % & fRo B CTHE Lic, KEIIABTHMFTEBRICE 272, X
F YV = B VEERRA S LY Orietnal MF Z#EA L7-, 7 BRIO THEAE %, BHIIkE
H 12 IET D 7 BRIy T T2,

HE

DEN (FH AL TE LI VAL, TAA, MPIBLAPAP X, v 7 ~<T7 VR vTF Ty
NoRRESAELVEEA L, PB X, FOGMEBRASELIVEALL, AFrire—2RT,
BRLETERRASE L VA L, BT GST-P HUikIE, HREHEZLAYEIERT L 0 A

L7z,

KBRTYMA OB LULE

IR T RZOBYER Y A R TRV Fo 7o, FHICBN T/ =V Tz —V 3
VALEE LTO0S5%AF L E—R (MC) IZERE L7 DEN 3, 30 mg/kg, TAA 45 mg/kg,
MP 100 mg/kg, & %V X APAP 1000 mg/kg %% O 5 U 7o, *THRBEICIZERO A% 2 BRI S
L7, BEREILSmLAkg & LTz, &A= x—v a VLEICBIT 5% E5HEIX, TG-GATEs
(http:/toxico.nibio.go.jp/english/datalist.htm]) |Z#&HH S 4172 KA G- FIERBROFE R & FRS O
WEZ S EITRE LD (16), HUKF D PB IREIIADILO@MEL S LIZHRE LT (58), X 1
WRT LIS, 1HEBHDWVIE 2 BB OA = — g ALELLER I 2 B ORIELIM 2 8%
E L7, fW\T, 1 #BEO7aE—4%—4#E (500 ppm PB OEFKEEE) #1TV, ZOH%EH)
WZONT Y= F =T VR I B TEDIFUIRZ1T o 72, S BI2FD @ 5 @@ IL PB
BEHUKOBBERT CHE LT 72, T0O%, ——T /VREET THRIMIC X 5 RZBEE1T
VY, A B U OB BRI Lo, —fkiREE, Y e — g VIR OOk E,
R, FFEE, Hi X ORI R A Tk Lo, BMEEIC X288 Lo

HMRACFRIRAE D T2, FFlRITERIE 10 % MEEE R v~ U AR THEE Lz, EE L7zligss
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(387 7 ¢ E L, BRI R K O AR L AR I 3-5 pm 08 4]
D L7z, REMABFORERD I~ h XY v D R e BT o0,
RERBLENRE
DTOFEIFIETCERIRTITolz, AL~ VEENRT 7 4 VEAEFBO 2 AT 4 RH T
[ZHEE, 0.3 %iEERL/KFE-TBS K C 15 WA L7z, AT A RiE 1:1000 78 L 725t GST-P
PLIET 60 DALE L, BHEYVIERALFUE—BHEAEI~ T X IgG HiikEB X O

3,3’-diaminobenzidine |2 L 2 A EIT -7,

BAHT—2 BT

DNA [EESCEILA LA CEET BETORBAEH 7 07 7 A LV fFrd 2720
TAA, MP, APAP & DEN ZZNZi 1 HH VT2 BEKE®RES Li=7 v MFROBEETHE
7 — X % TG-GATEs X VW Bif5 L7z, ¥ 7 F UiEIZ%E GeneChip 3 7' W EHE CHEHE(L L, (A
—RBRN OB L OFRAFRE L, BIRLIEEETFY A MIFKI L 10ITRLE,

Bt AR AT

RER LOFEROMYTTIL, Bartlett’s test |2 X > TREMODBOH—MERE LTz, 4
BNY)—CTH > 7-%4, Dunnett’s multiple comparison test (= & 2 BERI ELle & £ L7-, 58D
BV O DTG AEITIE, Steels test & V2, #/K&EIL Kruskal-Wallis 35 XY Dunnett’s
multiple comparison tests THEHT L72, GST-P (5 (0.2 mm UL ) OfFHTCIX, £ =K%
FikU&1E WinRoof Software v5.7.2 Z FV N THr & ERE O FHAI A 1T 572, Levene’s test D43 HL
AT OFERICHES X, A =vm—T 3 L /PB T — 3 VEBEL OHEE Steel’s test (2 X o

THEAT L 7=,
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FZE “ERERMAAVRBRSY FHRBROMBENEEGRF
REBELUDNA AFL—2 3 UEH

31 ®#E

DNA AF/MUIZTZE Y = 2T v 7 REMO—D>TH Y, EZEMOELETFIHHBHIEIC
BWCTEERFHEIZ R LTS, 7/ L DNA O CpG A FD 55 70-90 %ld A F b &
TWHEEDLN TS (59), MIOFEEHEMIC L > TEDATF LD RZ— TR,
BRI LONRHD (60), CpG T A 7 v RO AFIALOREILERTFRELEENRH Y, CpG
7 A Z > K a 7XExon 1 ® hypermethylation [T & T HEMFENZEE S L Cnd L ST
% (61, 62),

TEOFIEI S, BERTE Y =X T 1 v JEMPEB BT 2HEO—D2THD 2 &
WRRSNTVD, ZHIZHOWTIIE S OBIZER RN H D, HRx RfEE OIS\ T
MREMTF = v 7 KA v NEGFTHD CHFR ODEF IR ATF LR H Y, HEFERE L BE)
b2 EREINTND (63), fIZIE, KIBFAAIZEWT WNT &7 FLHIED secreted
frizzled-related protein genes (SFRPs) #A&T- @ hypermethylation |2 > Tl &N D (64).
RASSF2 DRFE IR ATF IMALIZ X 2B FFBIHENL Kras & X DFBAEERIR Z(RET 5
(65), & HIZ, DNA 7 ILF /EEEIE T TH D O(6)-methylguanine-DNA methyltransferase Ex
+® hypermethylation (Z & > T, DNA EEEE I D (66), microRNA (2 ThH, p53 K
NT—27 O—EZHERT % miR-34b X 34c ([ZBWTIKRIBER A DOBIEDZ < CERENZ A F L
fbEn<TBY, BRELTpS3 Y/ TMBREICRENREZDEWVIRERH D (67), H—0
NWAEFTHBREFICHAS, BROBEAGET2EBECIIH—OFEREE LY & DNA A F /1t
LABRENENWIHELH D D, DNA A TFIHULERFEOSBBEIIEDALEENRH D Z
EWRTRIBEINTND (68), ULEDOHMEAEEX DL, (LFEMEICL > TEREINDIFENAIC
BWTHZEV 21T 4 v IV BREPR DD bD L TRIN, TOEFNEHONTTDHI &I
HEPAURT v VEHBICHWSD Z &N TE LX) RIBEAZFE L, e EELER O
REBETEHFREMEDRH D,

BREEZETOILEMITERBRERZHRET D Ames RERIC L > TR TE 5723,
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EBEEERDAWE TIIENDRTERY, EECBEERVDAMEDORENALRT ¥ VI,
RUIBREDFH BB ARBROERIC L > TRIET 22 212725, LL, RBRFEMICITZ
SOEMZELELL, ZOFETICIE 2 FE2ET L, Thdz, #S BOEEEOSWENA
T Y VONRBYIRA TV —= 0 ZHENERLAEOBRSG TIIRDO LN TWDS, Zh
([ZB L CIEkROMIZEIE, EICHEMRB L BEFREBEOLE LS LITERET) bRy as )
RITVARAT T —FILLDbDThole, flaziTs e, HBROBEFRERIATe 774 LA
W L7222 OFRIETABMERINTE = (16, 69, 70), L& ixalic, BRIND=a > v —
7 LT D MARCAR 7’0t ¥ =7 b T, JERIREMEE N AWE 2 TRIT 2 BRI OFEEZ [FE
THZELEEHBNE LIEMREZEDTND, ZOT BT T AT, ZEF ) LENT VAT
T RIT AT T A NEEBEDYE, IFREBEERDADORIFEN A A T = X L O &
WA F~—D—HE% PB O 13 BBREGICL 28T VERAWNE®REE LTS (71,72),

ARETHE, RIEOOTD T > b ZEBERNAET /L0 LEELL /128 ATREDE U7 P
EHOTHBOELR T RRBLODNA A F L— g VI 21T, 6RO Mo ar /)37
AFELCTEY =T 4 v 7 BRBLEBIMA TIHEBAUICB T D AN =X LOWREEZIT 12,
ABFIECRER U7z ZBBEIF RN AT T VIEIER O D £ 5 ICHMZ: PB OREREIZHA,
AINAREZER LTEFEE AN TS Z e n, TV AEWFERNZENAMEICE LTS O
ThdEEZOLND,

3.2 &R

HINAREDREHE

REOFRTHWIY T, AIE TR ZEBEDAETANLEIR LD TH
%o BERE 500 ppm PB K 5 O/ AE D TIIAFIR O RE L R A 238V T GST-P
P2 BT S e o 7o DXt L, DEN AL % N % 72 BRI\ Tid, DEN O &
{RAFHIIT GST-P IR Bl fa B OREE GO bz,
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DENBES v FFRICEWTEHMARSNDNAAFL—S 3 Vv EXTRETFR
B

A FOIRRIE (Sw) 36 K OEREHIRE (10w) OfFIRA MREAB S 7383 L OV DNA 2
FIACIENTIZHE L 72, DNA 2 FULfEHT CiX, 825 B AG A B3 4500 bp 725 T 1125 bp Z{#
HHC 7 vt —% —fEl s L k-7, £7, DEN 30 mg/kg JLEIZ X » CH B THEEICE
7% DNA AF L— g NMRE~ORBELHRT D720, DNA AFL—a O —7#
EH L (D), FOMKE, Foe—Ta 0 Gw) ITEZSH DNA AFL— g
YE—7OEENE, Tue—va B (1ow) KD EDNRD 2N ERHALNERoTE (Sw
T 29791 &, 10w T 6440 &), F7=, BlfaT 7 0T —X —fHK %R upstream CT#H DNA A F
L—a UEBE— 7 Hh3% <, CDS-Exon, Intron FEIRIZ BV TEEY ' — 7 TR Z 9>
720 BIAIFYAMK T L O DNA A F L— g OB LiEEE 2T LT\ 5, EEKESH/N
SWFERAERNBRENTZD, LY RENEEKRIZE DNA AF L—y g V= EE8ENL
<, MhREEaERESFICHELIEAT L —ra v EE8Rdb o7, K1BIE, DNA A FL— 3
VAR EE AR D H T O hypemethylation / hypomethylation DE| &% /R L7 b D Th 5, FYEAK
TOEBEITEZR DD, HETIIWTNOLEEMER S FEROHLET A F b - (KA F b3 A
LD Z Emmnole, Tbb, FEORERGBENEN BV TEELZZITHHO TR
WZ AR SN, £72, 5w TIE hypermethylation 2370 L, 10w Tl hypomethylation 73
TLETHE NS ZEBRHLMNE RS T,

M 2A BELOBIEDNA AFL—r g, K2CBLUD ITEBFHEIICETL2AF v v
X —Tay hemrLTnb, f=vx— a3 VIEEGER L DEN 30mgkg (k51 =vT—
va VBEOHERIZEWT, ATFIMRIZEBI O & o7 7 rE— 2 —HuL Sw G FOkREs) <
894 fHTH Y, ZD 5 LA F A 684, LA F AL 210 TH 7=, —F, 10w (FIREF)
TIHZEHH 407 HD O L, @mAF /LT 304 fl, A F L 103 HTHoT, FERICEZHD
b o T2 BIBTFECTIE, Sw TO 921 fHD 5 LRI 646 {8, 7N 275 i, 10w Tid 811
ED 5> BN 567 &, B3 244 HTH o7z, HERFRIZBNTDNA A FL—ra v LER
FHRALHPLE L TWCBRFOY A FER VIR LI, @A F UL ERFEBR, (&2 F11k-
B E VD LD ARER R BRIE D & o B s HUE 5w T20 {8, 10w T7ETH -7z,

ZORERIL, rE—%—0 DNA A F IR O b BIEFREGIENICEE DN H 5 i) Tl
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WZ L AERLTWS, BRER DNA A F L —3 g REEOEEI O B - 7= i8I R Sz 23,
R\ BRER B 2N o 7= DX RTI-CES BIEFO 70 E—4 —fHETHY, WTFIORATY
TENRO bz, BRI L CH, RTI-CES OFEBFENNTNOX A LKA 2 b

THhRBO LT,
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7 1.30 mg/kg DEN ALE#E & PB X HREE & O HIRIC I 1T 2 K BE O DNA A F L —v 3

Vv — 7 EE

Sw 1w

hyper hypo hyper hypo
3'UTR 109 3 8 18
5'UTR 13 4 4 6
CDS-Exon 116 9 14 20
CDS-Exon, 3'UTR 23 4 3 4
CDS-Exon, 5'UTR 9 4 7 1
CDS-Exon, Intron 645 28 63 93
CDS-Exon, Intron,
3UTR 18 0 1 3
CDS-Exon, Intron,
SUTR 23 1 4 0
Inter-genic 15878 824 1135 2569
Intron 9877 403 683 1388
Intron, 3'UTR 11 0 0 1
Intron, 5'UTR 18 3 1 1
Upstream 1682 86 157 256
zﬁz;iiisz 28422 1369 2080 4360
Total number of 29791 6440

peak fluctuation
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2.DNAAF L —a VBLIUOEBRBRFEBEOAFX v v ¥ —7 1y |

o1 A, 5w DNA methylation i 191 B, 10w DNA methylation
-‘\
s00} Hypermethylated: 684 i 00| Hypermethylated: 304
Hypomethylated: 210 - Hypomethylated: 103
m
o
—
Z
wl
(]
1 4 10 40 100 400 1000 1 4 10 40 100 400 1000
o
=
[=)
. . 40 - .
£ 41 C. 5w gene expression D. 10w gene expression
o Increased: 646 10 |. Increased: 567
P 101 Decreased: 275 gl Decreased: 244 ;
4 . 5 4 ..
IS y __-.'w e
0.4 - o Rl 0.4 : =
:,l 2 i) = "..,“ ; “
0.1 i L - 01 ;
0.04 . i S 0.04 ;_‘."‘;'." 3 i
0.01 0.01
0.004 CH S 0.004

0.004 0.01 0.04 0.1 0.4 1 4 10 40 0.004 0.01 0.04 0.1 0.4 1 4 10 40

0.5% MC / PB

Scatter plot of DNA methylation and gene expression values obtained from MBD-seq or GeneChip for Sw
and 10w. (A and B) Each dot represents average arbitrary DNA methylation values calculated using read
number from 4500 bp upstream to 1125 bp downstream of transcription start site of each gene for
PB-control group (horizontal axis) and 30 mg/kg of DEN group (vertical axis) on a logl0 scale, and red
large dots represent significantly different (Welch’s T-test, p<0.05) regions between two groups. Green dots
represent the methylation values of RT1-CES5, which significantly differed from control values. (C and D)
Each dot represents average normalized values of genes obtained from GeneChip analysis and 30 mg/kg of
DEN group (vertical axis) on a logl0 scale, and red large dots represent significantly different (Welch’s
T-test, p<0.05) genes between two groups. Green dots represent values for RT1-CES probesets, which
significantly differed from control values.
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DEN £2R & RERE/SR Y = 1 DBYE
30 mg/kg DEN AL{EIZ L > THELZ T H5ERFRICEET 2WELHL 120D

Ingenuity Pathways Analysis & IV NCTH /) = DIV A T = A T 54T - 7=, 3 213 PB ALERE &
DEN 30 mg/kg ALERE & OHESIZIS VT DNA A F L— 3 v, BEFREBRICENENELN
Hol-BlE T, BLOZENLOEBEELEFITHOWTEEI R I N BN 5 [HONRNRA T = A
ERLTNWD, AFL—va VEBEGICELTE, SwRRICEB W CRERISBEETH 5
crosstalk between dendritic cells and natural killer cells <2 OX40 3 7' F U 7827 = A 38 LU
NABED PTEN ¥ 7 F U U T RAT = A PRSIz, T O ORERILBE#E ANZ T = 112
IR Tk _72 RTI-CES BN EENTWDH, DNA A F L— 3 v LlEmFRE T’
TBETFIZOWTIE, 10w ORFETRERBRO /SRR Y = A PIRENT, Tihebb, &G EE
BETICET 2 DNA A F L—3 3 VIREEE, 210 OBERFREOEEHFNCEILL Tzl
ERHERINT,
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F 1A. 5w IZFBW T 30 mg/kg DEN L& T v MIIBWT DNA A F L—3 g & RBEH) N ILE

LIZ@&=z¥ Y X b

Probeset ID Gene Gene Title Methyl Express Matc
Symbol ation ion hing

1367794 at A2m Alpha-2-macroglobulin Inc. Inc.

1388810 _at Abcel ATP-binding cassette, sub-family E (OABP), Inc. Inc.
member 1

1371230 x at Atpifl ATPase inhibitory factor 1 Inc. Inc.

1368523 at Cadps Ca2+-dependent secretion activator Inc. Dec. *

1371643 at Cendl Cyclin D1 Inc. Inc.

1383075 _at Cendl Cyclin D1 Inc. Inc.

1378040 at Chst14 Similar to carbohydrate sulfotransferase D4ST1  Dec. Inc. *
(Dermatan 4-sulfotransferase 1) (D4ST-1)

1370864 at Collal Procollagen, type 1, alpha 1 Inc. Inc.

1388116 at Collal Procollagen, type 1, alpha 1 Inc. Inc.

1389274 at Dcakd Dephospho-CoA kinase domain containing Inc. Inc.

1379480 at Dgki Nuclear factor of activated T-cells, cytoplasmic, Dec. Inc. *
Calcineurin-dependent 4

1391462 at Ebpl Emopamil binding protein-like (predicted) Inc. Dec. *

1374527 at Echdc2 Enoyl Coenzyme A hydratase domain Inc. Dec. *
containing 2 (predicted)

1387053 at Fmol Flavin-containing monooxygenase 1 Inc. Inc.

1370023 at Gjad Gap junction membrane channel protein alpha 4  Dec. Dec.

1368117 at Gphn Gephyrin Inc. Dec. *

1372125 at Gpx7 Glutathione peroxidase 7 (predicted) Dec. Inc. *

1376892 at Gria3 CDNA clone IMAGE:7313785 Inc. Inc.

1367900 _at Gygl Glycogenin 1 Inc. Dec. *

1368794 at Haao 3-hydroxyanthranilate 3,4-dioxygenase Inc. Dec. *

1370871 at Hnrnpa3 Hypothetical gene supported by Y1664 1; Inc. Inc.
Y16641 (predicted)

1386881 at Igfbp3 Insulin-like growth factor binding protein 3 Inc. Inc.

1367921 at Ilkap Integrin-linked kinase-associated Inc. Inc.
serine/threonine phosphatase 2C

1387346 _at Itgbl Integrin beta 1 (fibronectin receptor beta) Inc. Inc.

1376211 a at Kctd6 Potassium channel tetramerisation domain Inc. Inc.

containing 6 (predicted)
1372884 at Large Like-glycosyltransferase (predicted) Dec. Dec.
1371350 _at Mat2a Similar to S-adenosylmethionine synthetase Inc. Inc.
isoform type-2 (Methionine adenosyltransferase
2) (AdoMet synthetase 2) (Methionine
adenosyltransferase 1) (MAT-II)
1368939 a at Ntrk3 Neurotrophic tyrosine kinase, receptor, type 3 Inc. Inc.
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F 1A. 5w IZFBW T 30 mg/kg DEN L& T v MIIBWT DNA A F L—3 g & RBEH) N ILE

Liz@izF YU A+ ()

Probeset ID Gene Gene Title Methyl Express Matc
Symbol ation ion hing
1373052 at Pdcl3 Transmembrane protein 33 Inc. Inc.
1386864 at Pgaml Phosphoglycerate mutase 1 Dec. Inc. *
1373243 at Pmvk Phosphomevalonate kinase Inc. Dec. *
1373152 _at Prss23 Protease, serine, 23 Inc. Inc.
1373584 at RGD15596 Similar to hypothetical protein A430031N04 Dec. Dec.
43 (predicted)
1383398 at RGD15643 Similar to integrin alpha 8 (predicted) Dec. Inc. *
27
1390494 at Rps24 Ribosomal protein S24 Dec. Inc. *
1371209 at RT1-CE5  RTl class I, CES Dec. Inc. *
1388255 x at RTI1-CE5 RTI class I, CES Dec. Inc. *
1371210 s at RTI-CES/ RTI class Ib, locus Aw2 Dec. Inc. *
RT1-EC2
1375652 _at Ssr3 Signal sequence receptor, gamma Inc. Inc.
1389467 at Tmem100  Similar to RIKEN ¢cDNA 1810057C19 Dec. Inc. *
1388103 at Tmem37 Transmembrane protein 37 Inc. Inc.
1370785 s _at Tomm20 Translocase of outer mitochondrial membrane Inc. Inc.
20 homolog (yeast)
1369970 at Vamp8 Cat eye syndrome chromosome region, Inc. Dec. *
candidate 5 homolog (human) (predicted)
1371842 at Zmat2 Similar to zinc finger, matrin type 2 Inc. Dec. *
1372288 at Zmiz2 Similar to D11Bwg0280e protein Inc. Inc.
1374670 at Hypothetical protein LOC690617 Inc. Inc.
1378074 at Transcribed locus Inc. Dec. *
1392480 at Poly(A) binding protein, nuclear 1 Inc. Inc.
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# 1B. 10w (23 T 30 mg/kg DEN ALE 7 > MIEBUWT DNA A F L—3 3 > b RBEH)H 3L

LB T U AR

Probeset ID Gene Gene Title Methyl Express Matc
Symbol ation ion hing
1387234 at Azgpl Alpha-2-glycoprotein 1, zinc Inc. Dec. *
1368146 _at Duspl Dual specificity phosphatase 1 Inc. Dec. *
1388714 at Ell Elongation factor RNA polymerase 11 Inc. Dec. *
(predicted)
1388223 at Gnat3 Guanine nucleotide binding protein, alpha Inc. Dec. *
transducing 3
1373071 at Lin37 Similar to RIKEN cDNA 1810054G18 Inc. Inc.
(predicted)
1375857 at Myof Similar to Myoferlin (Fer-1-like protein 3) Inc. Inc.
(predicted)
1371209 at RTI1-CE5 RTI class I, CES Dec. Inc. *
1388255 x at RT1-CE5  RTl class I, CES Dec. Inc. *
1371210 s _at RTI1-CES/  RTI class Ib, locus Aw2 Dec. Inc. *
RT1-EC2
1392211 at Sec24b SEC24-related gene family, member B (S. Inc. Inc.
cerevisiae) (predicted)
1380131 at Wdr37 WD repeat domain 37 (predicted) Inc. Inc.
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F 2. 30 mg/kg DEN L&

B9 2Hh ) =N A T = A i

F 2 MZHBWTDNA ATF L —3 g2 LIREIMAEN N8 L

T~ BLFIZ

. Sw 10w
Gene list
Pathway p-value Pathway p-value
DNA Crosstalk between dendritic  2.29E-05 FXR/RXR activation 9.55E-04
methylation  cells and natural killer cells
PI3K signaling in B 3.31E-04 PXR/RXR activation 5.89E-03
lymphocytes
0X40 signaling pathway 1.07E-03 LPS/IL-1-mediated inhibition  1.07E-02
of RXR function
PTEN signaling 1.26E-03 IGF-1 signaling 2.24E-02
April mediated signaling 2.24E-03 Telomere extension by 2.40E-02
telomerase
Gene RhoA signaling 6.17E-05 Complement system 1.48E-07
expression Axonal guidance signaling  1.51E-04 Acute phase response 6.61E-04
signaling
Triacylglycerol 4.47E-04 Leukocyte extravasation 2.75E-03
biosynthesis signaling
Ephrin receptor signaling 1.02E-03 Caveolar-mediated 3.72E-03
endocytosis signaling
Ephrin B signaling 1.91E-03 Inhibition of matrix 3.72E-03
metalloproteases
Intersecting ~ Caveolar-mediated 5.89E-04 Cytotoxic T 7.76E-04
between endocytosis signaling lymphocyte-mediated
DNA apoptosis of target cells
methylation ~ PTEN signaling 2.19E-03 Allograft rejection signaling 8.13E-04
and gene Thyroid cancer signaling 3.55E-03 0X40 signaling pathway 8.71E-04
expression Hepatic fibrosis/hepatic 3.55E-03 Cdc42 signaling 3.02E-03
stellate cell activation
Cdc42 Signaling 5.37E-03 Antigen presentation pathway 1.91E-02

DNA AFL—2a U EREFRETHET HEE EHELADBERDATRENE

30 mg/kg DEN ALiE

(F1ABLOB)

WCOWTFDOHWE ZHERT 5720

(2, BRI

IC L > THELZ T2 DNA AF L —3 a0 b EETFoREt

BEET

AFRER T > MRTIBIZ 31

LB TFRIDOMEREN Y 7 A2 ) Tt 2iTo72, M2ABXUB TRT L OIZ, Zhbo

B FIZEAE, SHED DEN ALE|

MTholz, ZTNODBELEFDOFT, ¥R RTI-CE5S & Gria3 i

nic,

Shi

BWTE B

(DT HLDRE AL

(ZBWTHEALL L2 RHIR
BT I IR RAY R FHEDFE0 5

INDHDOBIBFIZONT, Rx RIFEEWERE T v MR CTORISEZHR~5
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=L, A hXvalr ) 2 AT —H_—2Z TG-GATEs L EE L& FRIRT — X 12
DWTHLEEBRY Y 7 A% Y v 7T & FEhi L= (K 2C), TG-GATEs 25 1%, £ 3 1IR3 LA
MEBELOREEDT—2ZBG LIz, ZOMTCIIRNE A I 7 TRIT 28IEFL LT
SwRRTHET 28T (FRI1A) ZHAW, ZORER, WRBAMBED Y 7 A7 =P S
AL, TAUHIE DEN LEIZ K D EBEFRREB LU LI F — U 2RmT 2 ERBHLNE o
oo ¥FIZ, 2OV FAZ—ITERBRDFENAA TN =X LORNPIVIENEEN T, filz
1%, 2-acetamidefluorene & TAA IZZNZIEEEFEERE D AWE R L OIEBEHEER N AWE
HoHN, BEEERDAYED DEN & RFEOBR RIS —2 Th-o72, Coumarin, PB,
PPARa 7 T =R b & WV o 72 ODIFBIGEERE D AWE L, €D XD REEHZRL T
ol ZThOORERIE, DEN AEIZ L - THIBARENER S FEIZH VT DNA
AF L=y a rOE{bE o> THRBREBT 520 O&EMBTFR, FRBART Vv v /LD

RO—2I2720 5 DAz R_REE L T 5,
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2A,B. LELENERTICET HMER Y 7 A X U o THENT

A B

I 1368523 at  Cadps B 1385223 ot Gnat3
1378074_at  Pdkd
JSeprec [ 1368146_at  Duspt
1373243t Pmvk 1388714_at  El
1367900_at  Gyg1 1387234_at  Azgpl
1370023_at Gja4 1373071_at Lin37
1374527_at  Echdc2
T37o0sd ot Lorme 1392211_at  Sec24b
1368794 at  Haao 1380131_at  Wdr37
1368117_at  Gphn I 137s857_at  Myof
1371842 at  Zmat2 1371210_s_at RT1-CE5//RT1-EC2
1373584_at  Mb21d2
1260970 st Vamp8 B 1388255 x_at RTI-CES
-— 1390494 at  Rps24 I e71200.at  RTICES
1373052 at  Pdcl3 — PB promotion
1367921_at  llkap o 2 5 i
1388810_at  Abcel s & 2 nitiation
1386864 _at Pgam1 -“C) z =
—1 1392480_at  Pabpn1 > W
a A
1370785_s_at Tomm20
1375652_at  Ssr3
1387346_at  Itgb1
1370871_at Hnrnpa3
1371350_at  Mat2a
1388103_at Tmem?37
1376211_a_at  Ketdé
I 1374670_at  RGD1307722
1372288_at  Zmiz2
1386881_at  Igfbp3
1378040_at  Chst14
[ 1389274_at  Dcakd Fold Change
1373152_at Prss23
1371230_x_at  Atpift 13 - - 3
1367794_at  A2m
1368939_a_at  Nirk3
1372125_at  Gpx7
1371643_at  Cond1
1379480_at  Dgki
E 1388116_at  Collat
1370864_at  Collal
1371210_s_at RT1-CE5/RT1-EC2
1383075_at  Cond1

I

1387053_at  Fmo1
I 1383398_at  ltga8
B 1389467_at  Tmem100
D 1376892 at  Gria3
I D 1388255 x_at  RT1-CE5
I 371209_at RT1-CE5

———PB promotion

Initiation

Vehicle
DEN low
DEN hig

Cross-sectional gene expression analysis for common genes with altered DNA methylation and expression.
Heat map shows mean values of fold change to the corresponding control groups (red: 3-fold higher, blue:
-3-fold lower expression). UPGMA (unweighted average) was applied to clustering. Intersecting genes
listed in Table 1 between DNA methylation and expression were used. (A and B) Hierarchical clustering
analysis in 2-stage carcinogenesis study at 5w and 10w. Intersecting genes at each time point were used for
time point analysis. Cosine correlation as a measure of similarity and mean as an ordering function were
applied. (C) Hierarchical clustering analysis for hepatic expression data obtained from TG-GATEs
regarding the intersecting genes in 5w listed in Table 1 were used. Data for 125 compounds and each dose
level are shown in Supplementary Table. Black bar: DEN 10 mg/kg for 4 weeks, 30 mg/kg for 2 weeks. Red
bar: MHC gene-reactive genotoxic, non-genotoxic carcinogens, potential carcinogens. From left, CCL4, ET,
TAA, MP, LS, TMX, AJM, DTL, CSP, CBP, AAF. Blue bar: MHC gene-non reactive non-genotoxic
carcinogens CMA, PB, RIF, CBZ, HCB, PHE, SS, EE. Green bar: peroxisome proliferators, CFB, BBr, WY,
GFZ, FFB. Purple bar: non carcinogens, except for above-mentioned compounds.
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* 3. EREELFEBRBEITICHO A LEAL L iREE

Abbreviated Compound name Dose level Abbreviated Compound name Dose level
name (mg/kg) name (mg/kg)

APAP acetaminophen 1000 TRZ thioridazine 100
INAH isoniazid 200 ADP adapin 100
CCL4 carbon tetrachloride 300 LBT labetalol 450
PB phenobarbital 100 MTS methyltestosterone 300
VPA valproic acid 450 GBC glibenclamide 1000
CFB clofibrate 300 GF griseofulvin 1000
RIF rifampicin 200 FT flutamide 150

naphthyl .
ANIT . . 15 PH perhexiline 150
isothiocyanate

AA allyl alcohol 30 AZP azathioprine 30
PhB phenylbutazone 200 KC ketoconazole 100
OPZ omeprazole 1000 TC tetracycline 1000
ET ethionine 250 LS lomustine 6
ASA aspirin 450 CPX ciprofloxacin 1000
CPzZ chlorpromazine 45 PML pemoline 75
TAA thioacetamide 45 CMN chlormezanone 500
CBZ carbamazepine 300 MFM metformin 1000
DFNa diclofenac 10 T™MX tamoxifen 60
NFT nitrofurantoin 100 EE ethinylestradiol 10
BBr benzbromarone 200 MDP methyldopa 600
HCB hexachlorobenzene 300 MTZ methimazole 100
Dzp diazepam 250 VA vitamin A 100
CPA cyclophosphamide 15 TAC tacrine 30
MP methapyrilene 100 MXS moxisylyte 500
PHE phenytoin 600 IPA iproniazid 60
CMA coumarin 150 CMP chloramphenicol 1000
APL allopurinol 150 NFZ nitrofurazone 100
PTU propylthiouracil 100 IMI imipramine 100
wY WY-14643 100 AMT amitriptyline 150
GFZzZ gemfibrozil 300 HYZ hydroxyzine 100
BBZ bromobenzene 300 IBU ibuprofen 200
AM amiodarone 200 QND quinidine 200
SS sulfasalazine 1000 FUR furosemide 300
CIM cimetidine 1000 FFB fenofibrate 1000
HPL haloperidol 30 CPP chlorpropamide 300
FP fluphenazine 20 NIC nicotinic acid 1000

43



# 3. MBI FRITICHW T ALEmA L REE (iRE)

Abbreviated Compound name Dose level Abbreviated Compound name Dose level
name (mg/kg) name (mg/kg)
erythromycin .
EME : 1000 CLM chlormadinone 1000
ethylsuccinate
EBU ethambutol 1000 DNZ danazol 1000
MEF mefenamic acid 300 BDZ bendazac 300
FAM famotidine 1000 BZD benziodarone 300
RAN ranitidine 1000 ETP etoposide 30
CHL chlorpheniramine 30 CSp cisplatin 1
NIF nifedipine 1000 CBP carboplatin 10
DIL diltiazem 800 BEA bromoethylamine 20
TAN tannic acid 1000 NIM nimesulide 100
CAP captopril 1000 ETN ethanol 4000
ENA enalapril 600 PCT phenacetin 1000
TEO theophylline 200 BCT bucetin 1000
CAF caffeine 100 NPAA phenylanthranilic acid 1000
PAP papaverine 400 CLT cephalothin 2000
PEN penicillamine 1000 CSA cyclosporine A 100
SUL sulindac 50 PAN pur'omycm . 40
aminonucleoside

TRI triamterene 150 AAF acetamidofluorene 300
DIS disopyramide 400 DEN nitrosodiethylamine 10 or 30
MEX mexiletine 400 TCP ticlopidine 300
TIO tiopronin 1000 GMC gentamicin 100
ACZ acetazolamide 600 VMC vancomycin 200
DSF disulfiram 600 DOX doxorubicin 1
PMZ promethazine 200

COL colchicine 5

TLB tolbutamide 1000

SLP sulpiride 1000

ACA acarbose 1000

SST simvastatin 400

AIM ajmaline 300

DTL dantrolene 250

TZM triazolam 1000

CPM clomipramine 100

TMD trimethadione 500

TBF terbinafine 750
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GST-PIBHEEICHE 15 RT1-CE5 2 UV EHEDOHRR

B 1 TRT LIS, EAF AL EBETFREFE L VO ARRBERNA RO Z LI,
BNART oy VD DEk 2 b EWEE I L > THIBCORBEFEN RO (K 2)
RTI-CE5 BIGFIZHOWTER L, IFBCORBRSMET 572018, b Frmi s
fT>7=, K312, RTI-CES ®7&Ew1 7 Th D RTI-AW2 (25T 2 HiiE % AV 7= 30 mg/kg DEN
W& T v MO ERREZ R L, ZOFUERTRESIND 2 ™7 E1E, B /NEF L
PEIZEICRBDB D bz, ZORBMEMIL PB OAOLERE THFE®H HI/-3, DEN ALE
BEOIFIETIX GST-P & RT1-Aw2 O 03 FHL L T D K 5 72 foci U< DO TIRO H
iz,

4] 3. 30 mg/kg DEN ALEREAFHRIZH5 1T D GST-P 35 L Y RT1-Aw2 D& ik L R0

Immunohistochemical analysis of liver treated with 30 mg/kg of DEN regarding GST-P (a) and RT1-Aw2

(b) using serial sections. Bar shows magnification scale (200 pm). In both figures, black arrows represent
GST-P-positive foci with RT1-Aw2 expression while open arrows represent RT1-Aw2-positive regions
without GST-P expression.

RT1-CE5 BIZFD A FL— 3 kiR
RTI-CES BinF 7 0t —% —fEIfICB VWD BN/ DNA A F L— g VOEKTFIZOW

T, MOIEBIRFIETE D AELIEFRE D A E R GRE TOWRM AT~ Z O Ti
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MeDIP-seq D U — FEZBEABE R FESNICY vy B 7L, ZOREIZE—27 L L TRLEE
(X 4), ZOFER, BINAREZTAEICER L7 30 mgkg DEN ALEREIZB VT2 V]
BILO2 FDITEA FAERRBO HITZA, TAA R MP & o BB RERIER S AWE I

FEINAWE D APAP 2B\ TUIXZE O X 9 e BAfEZREANITFRD b e o Tz,

4. RT1-CE5 BnF 80D DNA A F L —3 g L RHEE

3,509,692 3.510,435 3,511,179 3,511,923 3,512,667 3.513.410 3,514,154

[ 8 |17 HH 5] 4 E {2 1] RT1-CE5

Vehicle _/wa\,,w\_,\_/lj\_,\)\__ﬂ__,
PB MM ~ LM
DEN3 oo~ A VO | PN,
DEN30 MMM
TAA45 MM_W\_AMMM‘_L
MP100 Ao A M e A
APAP1000 M/\___,M._J‘“MM

Vehicle M AL P oy S j \r\‘ Pl f \

\ \

Chr. 20

5w

DEN30

11w

TAA45

APAP1000

DNA methylation profiles around RT1-CE5 coding region in livers treated with each compound. Each line
indicates arbitrary DNA methylation values calculated from summed mapped tags of 5 animals. Arrow
indicates specifically hypomethylated regions in 30 mg/kg DEN group.
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3.3 ER

RETIE, (LFWERGICLDFREPANNE Z 2RI EFARD 72010, ZBRERMN A
TTILT v MFEE AV DNA A F L—3 3 B X ONEGFRBEOMEBNT 21T - 72, 2
DFFHTTIE, FBIRARE Th 2B RMIQE2H T 5 I T I B L, 25 AW ORH )
REERA D Z LD TET,

FERER) 72T IZH\) CIX, DEN 30 mg/kg ALEIZ L » TEEN R 57 7 A&EIZB W
TOELERNT-, TOFRE, TEHE LTE7ee—2a V08 Gw) OFREH (1ow)
LV bEhole, FIZTRE—F—FEROLTV V2 - £ Fr VEBTOEEBNZ N &)
5, ZOEETHMLNOBEETREEAFEN 2 SN TWDAREMENRE 2 bz, £, Al
BV, SRAERCRREOHECEEHNBEDOONI-Z L LY, BBRAPHORIEE L
THIDH DNA A FL—ra VOEBIFFEOLREERIF 72 b DO TIERNZ E R LN E
eole, £, uE—Ta VPIHITH D 5w TlE hypomethylation 23T L 7 mE— 3
% TH D 10w TiX hypermethylation 23TTHE L TV 7z, FFEEZEIZE1T 5 hypermethylation [ LA
TRARAE L DOMETT L BIER H AP R TH 5 Z & Bt ST\ 5 (73), Komatsu 5%, #rifE(liE
ITOBRICBWTHFIED DNA A F L—3a 0N D 2 E2HE LTS (74), FE2EDFE T
IORT LI, DENIC L DA =V m—v a VILVEITRMLEER L2 LD, 7rE—T 3
VIR O AIZDNA A F L—3 g UITIEIEBER E — BT AR TH D L EX b, —7,
Eden & IZAEBEAAMIC IV TILY / AT A K72 hypomethylation 733 % & LT 5 (18), %
A DWRREN L W H#EATND LE 2 BID 10w 123 T hypomethylation & 725 TU iz = & 7
b, 7rE—Ya COBERIZEV THE DNA Tl hypermethylation 7> % hypomethylation ~®
RN 2 > TV Z E MR SN, DLEDORER LY, KIS L= 30 mg/kg DEN %
f=vx—y g VBV CBEEENAETT VOMBIZIDNA A F L — g L RkEEE LT
ENLVOHEERL TS b EEZ LR,

ZOMFFRICEWTIE, 30mgkg DEN IZX D5 A =3 =—3 g VALEZ T2 7 v MFEIC
BWT, DNA AF L— gV EBIFRIIZIE L TEFR A ONEBETFRENARLEN
BT HORT Uy VERmT bOEHENRH D L ERBT H/ERPELNTZ, ETHIDI,

WL TEHNRONBE I ZEREEDARBRITY 7V CHEREE V0 7 7 A V%

FoTkV, SHICZOBEGTFHIIRY REDPAME LRSS LT v M THREN LR
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BT 7 ANDYT TAZ—EER LT, 207 TAX—IZEENIWEICIL, BEEEWET
& % 2-acetamidofluoren (32), carboplatin (75)33 & OF cisplatin (76), FEE =FEMECTEALA R L A
T D TAA(T1)X° MP (44), 7TLFIALAIC= ke Y U LT HHIZE 45 lomustine (78),
Ames 1% dantrolene (79), A F/VFEDKZ % 72 5T ethionine (80), FLT A b 7 I TH
% tamoxifen (81), AN T= ~a V{LEMITEH L 5 % ajmaline (82)3F £ T\ e, Zihb
DALEIIVT LE T X THFEPAWE L LTRSS TWD DT TIE WA, EhEin
BRAOAADZANIEDENART oY LEB NS DL EMRREDOE LT R 7 o
TrANE LS TY TAZ— &R LI &5 Z L1, DEN30mgkglZk (4 =y — 5
VLB T v FEFIEICIUV T DNA A F L—3 3 B L OSRHEH N 0@ L& G FRE, B
A DBEFFICB W CBEEFEMEICRE LRV L 0BT 5 A =X L& OELTRET 5
DThDHEZER DI, T2EL, HxRIFEPAWE, BEEEDE, BILA ML AEERR

BLBEEREPAMEOFT T, BB LBbA NV AFEROYWEILY 7 A2 — %R L
7=t DD, PB X carbamazepine, phenytoin, rifampicin, hexachlorobenzen <° sulfasalazine & -
TEEFTHER O EME R, clofibrate, Wy-14643, gemfibrozil <> fenofibrate & V> 72~ %
UV — WHAER], RE VIS A 7O ethinylestradiol XN H D7 T AKX —ITIXE E N
Molz, o T, 7 7 AX—IZEENTZNOOWEIL, BREEWESCE _EOMT T DNA
HA=UPRBINTEIZET LD THL I ENEZX LN, 2L DILEWORE %
BEZDE, 2o OBETFORBEEEIIFMALICISIT S5 DNA & A —VIZEK T 5 FTREMEN
Ez b,

EENBIRTICBET /827 = A EHTIZEB WV TIE, DNA A FL—ra v ERBEICIGEL
TEHPBOONT-BEFHIIENAICEET S PTEN &~ 7 F /L, cytotoxic T
lymphocyte-mediated apoptosis of target cells, allograft refection signaling, OX40 signaling <> antigen
presentation & o 72 T i BRERE s & OBEN H 5 Z & BRIz, T4, DEN #&5(C
Lo THERINDIDFRENBAICEBNTIE PTEN 7 HALOBERH D 2 ERHEINTE
D (83), ZDORERITEWFRINCEEENRH D &E % Bz, MHC class Ib {51 T 5 RTI-CES
3T MRS KD %ENUSIC B W CHURIRRICEE T 572, Z OB FITERMBELH DT
B CHBIEMMPBO LN TN, SIBIT, Rx RIFEEPAWEH H5WVIEEDRT v v LD

bOMEEEE LT v MNFIBCHOBEERBEFENRO N, FICEBEEEDESER
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A NV AFENEH TEDORICIIAE TH > 7, D RTI-CES BT 07 0 €—4% —fEifi
DEN A& 7 v MR THEEICEA FIUERETH -7 (1A BLVB), b MFS A H KR
fCd D HepG2 (ZH1F D EBRIZEHB VT, DNA A F b ZET 2 5-aza-2'-deoxycytidine D%
2L >, RTI-CE5 ODRER 7 ThH D HLA-B BT ORBFENERLIND &0 ) fERN
WME STV D (Gene Expression Omnibus Link) , = O#EF & ARBFFEIZI 1T D EBRGE R4 B £
Z, RTI-CE5S BEFII7 0T —4—DEAFMEREICL > CTRENMEMNT Y = %

T A v 7 TIMERN K DRI A2 D FREMENE Z BTz,
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4. HepG2 T D 5-aza-2'-deoxycytidin LEIZF 1) 5 HLA-B BT ORELLH)

(http://www.ncbi.nlm.nih.gov/geo/tools/profileGraph.cgi?ID=GDS2213:209140 x at)

GDS2213 F 209140_x_at / HLA-B

21000 —g = = = = L L L = = = = w w w — 100%
18':":"]_ .......................................................................................................................................... ?5
000 |- I I - P | I | .

fra] fu7] o o fup] =+ Ty] jia] I~ fun] fe7] fo] o [ur]

— — ol !} ol ] 3l ] ol 2] ol 2] ) s [} )

= = = = = = =t =t =t =t =t =t =t =t =t =t

I - < - - = = - - B I

|l E|E|=E|E|E|E|E|E|E|=E|E|E|=2|=]|=

o o o e o o ua ua u u u u u o o o

[ [ [ = [ [ [l [l [ [ [ [ [ o [ [

agent untreated S-aza-dC TS S-aza-dC plus TS4
= count

percentile rank within the sample

Profile: GDS2213 /209140 x_at/HLA-B

Title: Hepatoma cell response to inhibition of DNA methylation and histone deacetylation

Organism: Homo sapiens

Treatment protocol: HepG2 cells treated with 2.5 microMolar 5-aza-dC for 4 days, with medium replaced
daily

Growth protocol: Cell Culture, 100 mm dishes, minimum essential medium (Sigma) plus 10 % fetal bovine
serum (Life Technologies, Rockville, MD) and 2 mM glutamine in a 5 % CO2 atmosphere.

INHDORERNG, THIREDBN T 20ERISD, T8 =T 4 v 7 72758 %8 U CHHE
IR ADFEOE & LT - TV D AIBEMEDYE 2 b7z, MHC class [ 7312 & - THUR 212
AL TWAEEMEIZZOMIBEZRET DX ) REERISEZSI SR ZIT I ERMbA T
% (84), Z DIEEREIC L DF80 bk T IR RIS AR E ZTERLT 5 D02 LIt —
ODOHEEME L LT, DEN DX I REDAMEDH D WVNIEDORT Y VDB LWEZRE L

72354, RTI-CES 5T 7 nE—4 —DEAF I NERSH, fEE LTDNA X A—JC
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x4 2K & L CIEFRIC RTI-CES 2384 2RBICT 7 M 28R H 5 2 ENHESh
72o RT1-CES # v /37 LRID AR~ —T1— 5 /37 T 5 GST-P 7 DEN L& 7 kg T
A CREIR CHRIL L TWDERTAEE L TV D &0V ERIL, RTI-CES OMHRE & EAAWEO
Fs & OBENE 2 5155, 20 MHC class | 73 T OFRBEENZ L > TR Z HREREZH L2
T DITITERDBFAPMELZ X B,

DNA A F L—v g ERHEEEHNIET LBETICE L T DNA F A —2 L OREEDR
PRI DWW THTEE Tl 27278, RIC DNA # A — VR EBE X V7 EERRICORN D & T,
FED AN S Z % 2RI OBRE 215 5 JEGeEEAE & RT1-CES S5 E 37 ERR2 0 XK DI
Bonsd, SbiT, ZOEBREIIRPAUICBNWTEISKHEDONTEAT=ALTH LN, L%
WEIZLDRENPASLDNAX A—U R EET ARIGCEBWTZE Y 2 X7 4 v 7 X2 b
MFEBNAINCEET 2 &I HE XL <0 (73, 74, 85), LavL, K4 TRLEX DI,
ZOBEEFEDICAELT DNA AF L — a3 VOELITHINARERANEE TH- -
30 mg/kg DEN ALERECTOLFED H AL, MOBECIXHAMRERN 2ozl E0nh, mHAED

BEEEMEORBIZCL S TDNAILEZ DX A—UNEE LI L EAERD D Z L AR
THERTHDEBEZ LN,

MERDBRIVELGFRIAT 0 7 7 ANV ERAWE Ry al ) 2 7 ZAFHIET LV E IR
BT, ABFFE TIIHE R ADRISIZB W THIEICEIG T BB FICOWTDNA A FL—3g
Tu Ty ANEMAPEDETERR L, ZOHT 7o —F1%, 1EROFTELITRRDRE
DEETFICEREZ YT, ZORKRMOEL OBHEREOF TREDOFIGIZER T2 Z &2
T&7z, ZOFEE, BRAUICRSG THEA RERRISICB T 2RICERTEE 260
72

REOfEMmE LT, 7y AW ZBEBEIFENARBRICE N T, BNAMELERICE
CHUHBEOTE Y 2 T 4 v I REEN T T — 2 g VEIBTRICED b, BT AR
D& HHNEICE L CER L7~ A T = A fRjIT251%, DNA AFL—3a o ERBIIIE L

EENN A ONDBIET2Y, PTEN ¥ 7 T ARRENISICEET 250 TH S Z LVRERS
2o SHIZINDHOBEIZFD I L, FURRRICEE T2 MHC class Ib BT D RTI-CE5 73
30 mg/kg DEN L& 21T > T fFlE TIE A FAALIREE L 72 > TR Y, ZORFIRIZIB VW THIA AR

B~ —1—H 37 ThD GST-P LR CHEBTORBE LR bz, ZOBIEFOFBLHE
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AN =R LOFHAITZITHLNICENTORWA, KIFFEN LR SNIZHM BN DITFEN A
EDMBNOREENEE SN, £l2, TNOHDORERIIDNA AF L —ra o\ F— 2 LR
FRET 07 7 A NVPMEFEREB BT 2008~ — 0 — O & 72 D etz e L, BA%E
Bpkc b D ERMEMLAMORNART v v LV EFMT 2IE L e D ATREME bR ST,
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3.4 RBHE

BhE L UVLE

7 v ~OALE, KRB F iR X OWFIR C ORI AIRZE OFEME /2 8135 2 B TOM
ZERE R AR Lo, MR, Cr:CD(SD)7 v MIxtL, 3 & 5V % 30 mg/kg @ DEN Z#% 1%
L7, A=v=—a VAERIFE LTI, BWoRERDVEZEE L 3mgke (£ 2 B,
30mgkg (X 1M E Lz, A = —3 g UHIO#, 500 ppm @ PB Z & ek % 1 @5
ATce TOBRTXTOEWITIBWTESATOIRZM L, %0 O 5 BEIZOWTFEERIZ PB 25
THOKEZBRICEXTEE Lz, 0%, 7 v MIZEFESYE, HoRFuIEREO TS &
PRI LR A 2 N2~ A 7 0 7 LA 2 & D BIG FIEMIT, DNA A F L —3 =
VREATICHE U7, IR ORISR B TR EIC LM L, bbb, HoFukRITR
BrBAZA S B E (Sw), HIMIIEERBAZE 10 HH (10w) TIT-o72, DNA I LT RNA OfFfTIC
F 2 g o 7 R D 2 TE{L D 7= % RNAlater (Life Technologies) (Zi2& L7-, JHERAE
AR I X O L AR IO 2 AT 10 % U v BR R IERRE AL~ U K CRE
E LT, EE LT T 7 0 B L, 3-5um OE X THY L, REMARZORE
HELTAY XV U&= AV UREAEZITo -, REERETFRIREICHONDHURIZ, T
GST-P Hilk (ERASHEFLEMFHZRT), HLRTI-AW2 ftlE (7 70 2k Et) 2 AV,
BT R R T RFEOEBMERT A N> TNERNREED b & EBREIT o712,

REMEBILLFEHRE

UTOEEIIETEIRTITo 7, A~ U VEENT 7 4 aliiFigi 2 A 74 R 75
ZIZHE, 0.3 %DmEE{LKFE-TBS ik T 15 o L7z, X T A FiX GST-P BB O figtr
(213 1000 AR L 7251 GST-P HUfE T 60 431 > F 2X— kL, GST-P & RT1-Aw2 D 3EFEHL
TEIR 2 fRHT 9~ 5 720121 100 AR L7291 RT1-AW2 Hilh 2 iz, A v FaX— 3 VI
%, 274 RidtA avUhergx o 2 —EEH IRFUA EnVisiont+ (Dako North America

Inc.) & 3.3’-diaminobenzidine (HEE(LFHEASH) ZHWTRAIET,

MeDIP-sequence

fFlig > 7 7 2 DNA 128 5 PE9°> QlAamp”® DNA Mini Kit (BREXE&E4EX7 470 ) 20T
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AT OFBAFIAE > T L7z, 7 0 v — R ERIKEN 217 > THit L7 DNA OB Z g8 L 72
%, DNA XY =7 — a3 2i->T 50005 500-bp FREDOKREZ XD KX H T & AT
Jrib L7z, W {b L7 DNA % MethylMiner Methylated DNA Enrichment Kit (Life Technologies)
Z FWT A F /AL DNA ORMEEZ1T > 72, Z OEAIEIZIH VT, 2000 mM NaCl % & ¢ High-Slat
Elution Buffer Z &M IZfFEH L7z, #tLV> T SOLID Fragment Library Construction Kit (Life
Technologies) ZFHWCAX U X —RT7 T T A NI4T TV BBE L, SWHOERRICT
BT R—%TFA 7= LIth, =vZ7 hT2 AL — a3y, PCR (IR, E—XTXvF A
FB LT ~v/LY 3 PCR OHIZ DNA 7477 VidA o — M A XBLE 250 bp &
SOLID Library Size Selection Kit (Life Technologies) % FAVNT&R| L7z, &5tz ¥ ZEAIIL,
BEENDZ » R4 AECF (NCBI Rnd) (2 BioScope 1.3.1 (Life Technologies) % T~ v BV
7 LUlc, 27137 ne—4 =@ IOV THEIT LT WEEROD U Y MCT 572 0ICRIDR
FEATH T Dy e L TEH# LT (DNA methylation state: normalized values = (number of
sequences read from 4500 bp upstream to 1125 bp downstream of transcription start site of each gene)
x 50,000,000/total coverage number) , BIAZ T H]HT — X B LUDNA A F L—v a3 7 —X |
THAF Yy v & —71 v ML, TIBCO Spotfire (TIBCO® Software Inc.) & W TIERR L7=, ~
J NEROFHTIZIBW T, Avadis NGS version 1.4.5 (Strand Life Sciences”) % f#fi L, ChIP fi#
PRE—2mET T ZL2HNT, ARBICEBOH 74 7 BEROBEL b LITHIE
L7z, Detecting condition: algorithm: enrichment peak detection, enrichment factor: 5, Window size
(bp): 100, Minimum reads in window = 10, Window slide size (bp): 50, Minimum region size (bp): 150,

Minimum reads in region = 15, Upstream padding distance for genes: 5000.

249 a7 LA g

RNAlater (Life Technologies) TFRIFE L CTW =gt > 7 /L% QIAzol Lysis Reagent with
TissueLyser (MR EtF7 7 0) Z W THREY X — MEFB L=, b —# /L RNA |Z RNeasy”
Mini Kit (RREHEF770) 2 FWTHlitE L7z, il L7z RNA (37 0 m — 2 ESPKE TB
% fEs8 L, NanoDrop ND1000 spectrophotometer (Labtech International) % F\ TR % HIE L
Too VA 70T LA RITIZARE 4~5 [EOEIZ OV TITYY, BE% 30000 7v—T7ky b &

44 L 7~ GeneChip® Rat 230 2.0 probe arrays (Affymetrix) % L CELF3HT — ¥ 2 Fs
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L7z, ZNOHDOFRIAIZEBERICH D KO A =D —OFABINES TITo 72 (10), HFHNT=A
A —T 7 7 A LI Affymetrix data suite system, Microarray Suite 5.0 (MAS 5.0) % FVNTHEHT L

o BONIZY T T IMEIZET v TOFIETEREL L, T OMEEHEEITIC AV,

BAHT—2MFT

[FE LI2Bm T > NORFREMIT T 57201, fhx eFEEmE % 4 A% S LT >
N Tl O s 73BT — & % Toxicogenomics Project-Genomics Assisted Toxicity Evaluation
system (TG-GATESs) (http:/toxico.nibio.go.jp/english/)7)> 5 EfS: L CfEH L7z, 30 mg/kg DEN @ 4
HEEE G TIEE ORI LY 7 — 2 BFE LW 728, DEN 2DV TIE 30 mgkg O 2 ##
BB IO 10 mgkg © 4 BEGIZONWTT — X 20E LT, (LEWOIHE HEICHOWTIEER
3IZRL7c, DNA AF L —3 3 VHEARITH D 5-aza-2'-deoxycytidine % #F% L 7= HepG2 #lificl
D & s T 3 B 7 — ¥ 1L, Gene Expression Omnibus link £ ¥ E & L 7=,

(http://www.ncbi.nlm.nih.gov/geo/tools/profileGraph.cgi?ID=GDS2213:209140_x at).

HEEHRHT

30 mg/kg DEN fLEIZ K > CHREICE#FNZRBD b im@8aF 2 RET 572912, DNA AT
L—ya v EBERTRET — 2 IOV CRERICHENT LTz, ¥ L-EE AT, 1=
T— X —LERE L PB O EREE L ORI T Welch’s T-test (p<0.05)iZ & > THEICEENNFRD
NIZBETZFE L7z, TG-GATEs LV Bif§ L7z DNA A F L —3 g V-BIn FRB AL EE
fZF1Z 2T TIBCO® Spotfire” 3.3.1 & FW TxBREE & @ fold change DEIZ DT DHEfBRY

TALY T ER LT,

Ingenuity Pathways Analysis (IPA)Z R V= In silico /AR ™) x A f&#T
¥ BLE, DNA AF L —va VIZEHRROONIZEETE Y MIOWTZILZ IPA
(Ingenuity® Systems Inc.) % V2 S A0 = A fjMT 2 FEhifi L 7=, ZEAED S BEETIco
W, RIS ED L) pbERe & ORENZ TR D0 ) = DN S AT = A FETICHE LT,
A7 1w % —ERERREICL D ZRAT = A 126 L THERD p BEEXFHHE L, p<0.05 O

GEICHEBERMEEND D & LT,
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4.1 EH

REFFRIE, 7 v N ZEMER D ARBRICIS T D AFIROMENB S T RBUEITE L UVDNA 2
FL—va VT OF T, IEBBEEEBAICBIT O = —a VRT Uy VORI
LEDAN=ALDELE, SHICEEFRAT —F LB F7uE—%—fHEDO DNA AF
L— a3 VORREEREIICHT T2 Z 81X, HFESAOUIMORIEER A=, LLTIC
= O FRRREZ BT D,

B2 BEICIE, IEEEEEENAME THD TAA & MP, BEIFEERENSAYE D DEN, FE
RBNIVIETHDH APAP ZZFNTFNA == —3 3 VLEIZHW T BN ARBEOER
L, TOMBIZEBIT 2 BB FRBMBITO/ERIZOWVTRER L, KRGO/ ELG, FEREE
PEFENAE BN TS RERGIC XK 2k e BB OO A == —2 g U 2FRT
LEREMEEZ RH L7, TOERIZBWNT, f =y —v g VALEIZAW - SWE R LA b

[ZBEE T 2 BT ORBEEZEL L TV =DIZKT L, APAP LIS OWE L DNA & A —
VICBET BT ORALEHAEEL L T, 77205, TAA ° MP &\ - IEERHEME
HENAVIEIE, ZORERBICL > TELLIBEA NLVANRDNA X A=V B ER L D 5 AlRetk
MEZ BTz, ZOFFEICEW T, MPALE CIEBA RN AREDFERIZIZEL o T
ZEnh, EBEEBEERNAMEICL DA = m—v g VERIREREEYE I RTE L,
FHFERD72 DNA 4 A — U RZOFRICIILETH D Z E QMR I, AFFZE TR AKX
BEEEIZE DA = o — a3 VAEE, RO ZBEBERENAETT LV EIXRR DL FETH T2

35\ DNA # A —VERZROMEDA = v =—2 a VRT Uy VERIHT 5729
FRBZFETHLZ ERBEx BN,

%3 B, BEFEERPAWE DEN ICL DA = —3 g VB K - TEE% LA

PIRZE % D Tl 2 - T, RREAR T R BT KO DNA A F L—3 a UEHTOFRE R
k7=, DEN WEHTIE, BETFHEHIBLIODNA A FL—ra @ T 2 8E 1,
PTEN > 7 F VR GE RS, FRCHURIRRICED D D TH D Z L B/RA T = A fjHT OFEFR D

HHALMNERST, S5, ZOHBERTFEICOWTELY 2FEEWERS 7 v MFET
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DEGTFRBELEEGH 70 7 7 A NVERNZE 25, BrE, FEEEETNZNOREN AR
TUUXNERTHEMCBWTHEL LEEHREO b, 202 b, Zibd
BETHREPART Uy VICEET E DR HLZ ENELX LN, £, ZOEEHER
FD 5, HERDNA AF L — 3 VORTBLOEE EANEO b/ RTI-CES [3HURTE
REOSCED 25 FOBGET TH LN, ZOBMBGTEMHRIN AR &R CHEE THRIL T
WAOEMINFELIZZ L X0, BRANMICBTARETHDL I EETBT LR THL Z
el N O fal

KT TL o7 7u—FTiE, EERBERTFREIAOLEHIZ DNA A F L— 3 VOIFHR
EMABHIET, RO ML asy ) I 7 A7 Fa—FEMTIIEEAN YT SR> 2RI
IZOWTHIERT DI ENFRICRD EEBEZ BNz, LIER->T, L ORI TE
Tehxvaly ) I A7 7a—FIiz, BEFREROHEICEES 22237 4 v 7
RIEREMKT 52 LT, BRAUICRSL TR BSOS ~OIS AR SN D,

4.2 ERNERICRETHEAOTMIZE 54 =/ XBFAIZD
(ANE

A7 AL, AERNOGFH 2D WIERISE, B0 Z MR 5 FEE T H
%, BEELOBRRBICENTL, HICEEEDLBRNICEHET 2 N7 A2 V7 I 7 AR
FRIZHWO I TE 72, FRICHEMERBLCK T 2M@ENER T RBMEITIX, a7 I
(hZv A7 VT RI T RA) EFHEN TS, DNA v A 7 a7 LA OBRRZENRIEA T 2000 FH
AN D, R al ) I 7 AFEFEEEZED CEX, EROFHMFE (REMBRFEAIMRE,
M « bl EOBREBRE R &) I3V TAE LA ELEIRZ D Z &b, FHiE
HENAT LB EIE 22 2 L ¢, BHEOTHENCET 2N ET ICEmI oz, R TIE
2002 4 6 A1, ESLERGEmEAEIERT & ERNREEEZE 1740600 kv ay / I7 R
7my=7 b (TGP) BFEE L, FHEMEWES LZ 150 FEICET 27 v N 4 BEE TORE
BHHERER, 7o MIRFMRICR T o &ERER, b MK T 2 2@ R Ei S
AL, ENEFUFIECMARIC 31T 2 HERERER T3 ELT — ¥ 2% Affymetrix £ GeneChip & i\

THEENT-, EHIT, TGP DHEMPLE L TChFvaF ) TR A TF~T 47 ATV x
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27~ (TGP2) 732007 F\ZIMSIATEOE N EFRBAAFIERT, EN7EEL SR, ER
AR I3 I > THRE LT, TGP2 TIX, HHZ TGP FHUZEUE LI REDBLTRET —
ZEZIUMTET D8k % 72 in vivo 7— % (KE, EEiE, —WIRE, BRRE, Hk, Bas
HE, HROREMAKRFIBRERER) 2E2G0E, WEEL THT 28N RET L OME
EMTb Tz, TGP, TGP2 [ZBWTHFIEICHE Rz B T T 2 S8l & LT, Al
DEDORFOE—DHZTHY, BHEOEBA LT WIEHGFE THLNL TH D, EVMORHIK
JSICRERFEDOH LY~ 7 v b pd50 OFFEORER, /M (SER) OEAENEE LD
FEERBR CTIIBAIND, 20 sER OEAEOKHICIE, B FRBMTPEFRICEATH-
7T b, v b7 v A pd50 OFEIIZNEND 0 THEOBLG 3B & BRI
EZ2D LROBNZEEROBEELHET 22 LN TE, —FH, BRADLIITIHEFIZEL
K DAH=RANEETHEMERRISICOWTIE, FHRIAELWF vy LY ThoTz,
XOWEDIETHR~/2@ Y, BesEWEIIZ0b0BRPERTFICEFZ 6L, &£
WA N BORBRLRE L, MROICERMIDOFEH LB 26T Z LIV ER
MIZEDEZEZOND, —FH, BEFEELZFLRVWEEZEIONOIMWEORICERNAMEELH
TOMERDY, RAOFEERBCRELRRBRICI > TLBETE RN b ERLE
F O TIIFEDORmWTHRIGTEI RO BN TND

BRRICEET 24 X 7 AEIROF BRI, s BRE £ Lk — 7 % — (NGS)
DIFIED B % AERD Y I —1EIZ K 5 DNA MR ELBLSIREVE & I3 R 72 5 B FEFIOIE &,
HERFOREOWMENEDEREIIKRESEFLG LT D, NGS [THR DEERFIREICHE £
59, EROEMOFLTHoTz~vA 2787 LA H NGS ICL - CTEEHD L AHEENS D,
BB T RBUMENT O RNA-seq, 7 B~ F &M L NGS Z A& o7 ChiP-seq, A T /1L
DNA fZ k[ & NGS % f1 7 & o 72 MeDIP-seq, &1 DNA EL 51 & HEFEAIZ P TE T D de novo
= U A, BNMIE#ED A X T ) WENTE, AT TV r—var B D, TGP MR
L72 2000 FEEMIBE CIEE 2 SR ToFIERF A I 7 AL L THEL &4, BIE Tl
PEICBIT 2 EBRES, ST B VT H NGS ZHH Lo MfER 727 — Z T S EHLic 72 0 5o
b5, (ELFWEREITL > THBET L RMOEFEEMOHFED RSNl HELH Y,
INHOF LA I 7 AEMPNEEREM LM b b T ARG E < BV T,

BRIZ L > THEERRISD R WEERERMAREICTHEE L T Z e s D
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AW DFEET—ODZHEINN SRR Z Y KL, BRa 2k - g 2 ad o /i ic
AL Z R T T, mAERIC—oDEKE S, ERMEMIEEWOTIIE, EaRtio Xk
HEFBHZEET 2B D0, TORT Uy VIEEROZEMFMITA 714 12H
&0 BRI > THRIEFEETH D, LnL, REZOLIRMEAEZ 6T O0N%E
RPINEIAFDTH D, ZEINE V) —oDMIan, b LT < o TR OB%RE 2 3¢
2 20T TN ENOMBERA OB FREBEHEPLETH L, (CEWENET D E
B, BERRGTHIRAEICBI DI Y 22T 4 v 7 EMICEEL 5252 L —H
THLARENRDY, T xXT 4 7 AFELHVTFHIIIS RELEFEOHFRIZIENT
bREERDRAEND, AR TIT o IALEMBEIZ L DR P AICB T 2B T 7 r—F b
TDO—BERD T EHBIFF LTz,
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PHEE

RIFFREAT S IZH72 0, &eh THE, TWRHALHY E L, SUEKFREAEMRER T
Rt B R BIRCEEMOBAERLET, EARmAER L WX, T
B2 E LR R AEMBRER AR Bk BE #ig, mE BE—
iz, KAt EE EERIGEHHOZLET

FEAMREZATIICHEY, 2 OTHEY, TFEmWieEEELlie b dvar /I 27
RY =l FDOAN=ThDHIFE RS A - BRI R R Mtk
KON W= %R, NBELTERSHE JUEMIET M £— B, ExER
m B EEDTZERT N B0 L, EREAFZERT (UE 5L 1L, RS FRY K
FED WA WES Bdx, 7 AT 7 AMEKRASHLZ MR i iz BRI
FVEMHOBARLET, IHIC, ZBEERENSARBROERL L ORI OWTIHEE2TE
EELEEAEERASE Hh (£3F it ERRIRY BREREZEEE =% E
B BRICECEHOBEEZRLET,

Fio, ARETOBRSE G2 CWEEE, WICTHMg, THREEZBVELE, TAT T
AR ASE REWIERT P iE— FrRB L OO FEEMEE T W ER
LRV EHOBZRLET, 61T, AIROELICEWTIBAWELEWE, TATZ
AR S BT OF 2 1IZO L W E#HOBEER L E T,

BB, FAOBFEAERRICHICHMEZRL, B L TS NEFRIEHOBEEZR L ET,
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