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[ : No remarkable changes

O : Altered foci

Gene expressions in the livers of mice treated with DC after DEN initiation.

® : Hepatocellular tumors

Symbols represent

each mouse with tumors (closed circles), altered foci {open circles), and no proliferative lesions (squares).

Bars represent the mean of each group.

group at p <0.05 or 0.01, respectively (t-test).
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“* or **” represent the significant difference from the DEN

{1 DEN alone
: non-tumor
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areas
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Txnrdl
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Trail

Gene expressions in the hepatocellular tumor areas of mice treated with DC after DEN initiation.

(A) Total RNA was purified from the sections microdissected from the tumor areas (T) and non-tumor

areas {(NT) in the frozen liver slices of the mice.

(B) Gene expressions in each area.

The tumor areas

(closed columns) and non-tumor areas (dark columns) in the DEN + DC group were collected from the

liver of the same mouse.

difference from the DEN group at p < 0.05 (t-test).
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Columns represent the mean + SD of the three mice.

et

represents significant



B 4
BEASBREMTEFNE (BRORLD - BEERHEETTEE)
SHEMEREE (ER1 SFE)
BKEEMPTORESMAHER[OEZEMICET D458

— AR R BT FE L BV TR ABRERR T OfFT—
SRS #eA F ENERLRGELEMERT RERNE =R

MREEE

BWAEERCID2BPAEERFEZERT 50T, BENDRBENTFELRA VR
BABEBET OB 21ToT-, BRREETHAIAREEIL, sulfadimethoxine (SDM) IZ
L37y FRERBEIAICEBONT, EEHEREEOCESICES T 28R THORES
To7120, ~A47udAtra EERRLURESMEREN R ~A 7 a7 VA T
ER LU, TOBER. REEEE EREFE (FFCH) +RE, R1A . FFCH+RER
VRN AN BT 5 RELEEE T 2FRE L, realtime RT'PCRIZK 27 — ¥ KRIEDH #
T L, E5ICHREREMBITORKE, SDM T X 2 FRRES OEREBEIZIL, cyclin Bl
RO cdc2 DOFEBEMIZ X 2 HEFEVEME OHER, Pvrl3 ORIRFAT X 2 MRS Ok,
ceruloplasmin DFFIENZ L MR KR A FRAZ VABEBOBEENREBINE, Tz,
fenbendazole FB) IZ X A FE B AN DOWT, Ty MNFZEBEENAETT L TOT aE—
VarBBROBRHGHER) TORRE T e T AL E BMAERNT y NFRBAT BE—F—
T¥ % phenobarbital PB) D71 7 7 A /L& DB ZIRE L. RIEERLZHMENT
NAREREBEGCTEYORBABERENT 2T/ R. GSTP BHFMEAEDOFIZ
transferrin receptor. NrOB2, TGF BRI O#{LFER - HEHERE TR T HONRHIN, =
DL D BREBAFREOSHFENES~OERBRICEE T 2 AN RS,

WAORRE  mEEM EXERLR ENAERRTIIEEZ R LD, B

BAENTSERT REETEE BERBRCTIIRETH > BT IZ OV
T, HECEEREBAYE LHEL T
A. BrFEERY A—HEREADD ZREL TV LHEH

EEAEREFEER (FAO) & R BHD, LinL., ZDRENBAMEFIILT
#(WHO) fRIERFARERS T, BE LHHAETIIRWED, HEE~DED
EmPIEET2BYMAERS B EEIIFEICERINTND LIEHRL
DEEFHFMICESCEELEE T2,

(MRL) DEENETHTH D, BMBEIC AP TR, BMAEERICL S
BWTYH, 20 FAO/WHO D52 EE ERAMEEBFEERTAEMNT, v b
L. BARRICEEND I NHOENME “BEEENRATTVE AWV T,

{22V T D MRL OFREEENED b sulfadimethoxine (SDM) |Z X % FURR 3
TW3B, TOHRBEREDTODER L 25 A& Y fenbendazole (FB) 12 X % JF3&
ZEEMICETAEHRS LT, ThbD MADRENRALTOE— 3 IBRICER
EMEMELE 2o TWAENE - BRAME RICEBT28ETFEREL, SHITHA
AT 28MRAOERPTAXRTH D, LR IR R R RE R BT EYIC D

REETHOLZ A, FAOWHO 4F&  WT, ZORBEBEIC OV THHRETEZM
MM BEMZEZEE S JECFA) IZBWT, &7z,
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BasvVy MEZICHLNS TV
7 7HITH D SDM R0, Fh & Rk DOEE
83 5 ¥E (sulfamonomethoxine 72
O, iRERBEREZRL, TOERIR
FORAR LA % o X —EomEIIER L
T-ERIBFRALE S OERMGIZ LD Z &
BHREINTWDE, o, KANTT v K
FRIBICH LERAEZRL, 7y MH
IR BEEENALET LTI, A==
— &% — & L T N-bis(2-hydroxypropyD-
nitrosamine (DHPN) Z# &5 L 7= . AHl
DEFFZREICL D 4B E»S FRRER
ERARRR DIBTZALOME A 8 A & iR 23
ARFERIN, TOERIZELEFOS
VYRR BRI AR Ve > (TSH) UL E
BREBIZRELTH, ZOERERTO
SFEFITIEE A ER I TR,
REFE DAL T, SDM (& X AN
ABEORHE (4 B) IZFFEMN R RELE)
BEFOTe 774V 7 HEBL, &
SIEME AT EY 0L EEBRFEANRER
BITo -/ R. MiaEEs, MHiassicEE
53 3B ETFEDBRRINDAREIZESF L
THEHBEL, SDM Iz L AR B AEREHD
BEREEF ThDFRRENRE INT,
SEEL, SDM |2 X A EEEEERE O
BRI T IR FHOREEIT 2
D, BrBEEICHESL L TNE AT I—
EENRT 74 raBiihERAnWie~e A7
nXAera U EEFALT, RER
RN~ A 7 aT VARITEERL
7o S BT, FEHEETF O mRNA BEHO
FREE & #Hi2, FURIC X 2 RTEARHT A3 7T 6E
IREEFEDIZOWTIL, BIRREENE
REICRB T DRBRAZHEIT L. BEhA
WE~DOEEOFELZRE L,

RURALAIF) —VREBEAETH D
FB X, 3EBEEEFESAWE & 71l S
TN BH, RFFERE DO FEIEE S
ODMERIZEY Ty PIFEBIZENT
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CYPlA2 #FHE L, F_BERERAETT
LTI aRF U UR20RBEETERE S
NEbOD, BEBRENAA D=L
IFRBAREETH S,

F I CAME TIIFEEIZE| &%, FB
WL BEPAEEFEEZES D, Ty b
FFEBRERRNAET VERWT, BBA
IuE—va CBEORE6 BE) Ik
AR ELEHTrBEFHEREL.
ISR L R FEAT N W RE 72 B R T EW
WZOWTIE, FORBERERITEI1To -
DTEHET B,

B. W35k
SDM 38 :

DHPN#% 2800 mg/kgifENEIA TH
B R T EF%. —&7%» 5 SDM1000
ppmZFHAKELE L, 10 72U 15 BRI
FRRRERFH LT, S Z ALY
CVEERBAIESEAFZI—VEE M@ T,
2 ICTER LT, A &% 1—EEMEHT
DWT, T 7 0 VEBEYFEERL,
Laser Microdisssection System (Leica)
ZRAWT, BEZ L ICREEREREERR
Rk (FFCH) +HRAE (10 ¥ 7)) FED
AER (goiter : 10 V7)) IBROSA (15
WY TN 5T B L7z, R
T, total RNAfiH| % RNAqueous-Micro
(Ambion) IZ TITVY, EIX&EIZRiboGreen
RNA  Quantitation kit (Molecular
Probe) # AWWTHIE L7z, FESIZDOE
2 {E{&4y Dtotal RNA% % E (100 ng3
D)RAE LT, IENRAE., FFCH+RME,
BRBZANZDONTENEN B fle~A T8
T VAR T LTHRE L,
BA L7z2BIZ 2\ TMessageAmp™II
aRNA kit (Ambion) % FV T 2 [EIHEHE L
2o ¥4 27 17 LA {iXGeneChip Rat
Genome 230 2.0 Array (Affymetrix) % /5

VW, GeneChip Scanner 3000



(Affymetrix) IZ CTHBRT — & D AH
EELZ, BEFREEAT —ZIZONTIL,
GeneSpring ver.7.2 (Silicon Genetics) %
Aw T, &7 — &% @ per chip
normalization % global normalization{Z
X VATV, FERAERITLE R TFFCHHREE,
R ANZIBNT, B D WVITFFCH+RIER
UERBANCHE LT 2 FLL Eo#EE %~
TELTFEELNE., BEOGBEELTRT
flagN T B2 TOY TN BWT
present ThH DB F 2 REALEERTF
ELTERLE, SOHICHHZENICEER
REREEBE T EBETERET A0
2. One-way ANOVAIZ X 5 LB & 1T o
7o

A 7T LAEICLVELN-RE
BEREET 520, RRRBEEHRERE
&7 (FEEBLHEI 8 I|Ef=F. chitinase 3-like
1 (Chi3ll);
carrier family 2(facilitated glucose

ceruloplasmin; solute
transporter) . member 3 (Slc2a3); solute
carrier family 16 (monocarboxylic acid
member 6(Slcl16a6);

receptor;

transporters) .
glucagon; prolactin
phosphatidylinositol 4-kinase type 2
alpha (Pi4KII); actinin, alpha 1 :
B> 3 &z F. poliovirus receptor-
related 3 (Pvrl3); retinoic acid induced-
3; glucosaminyl (N-acetyl) transferase
1. core 2(Gentl) ) iZ2v T, ABI Prism
7900HT (Applied Biosystems Japan
Ltd.) 6 LU Treal-time RT-PCRFE#HT
BiTolc, ~A 7 a7 LA T AR
L7 o5 s, MessageAmp™I
aRNA kit T 1 [EHEME L7zaRNA
100ng% AV, €& 100plD KIS T,
High-Capacity cDNA Archive kit (ABI)
kAWM EEREEERL L,

Ceruloplasmin., glucagon., Gentl IZ4F
£ 8 72 primer & ' TagMan® MGB

22

probe (6-FAMT™-dye-labeled) . Assay-
on-Demand™ Gene Expression
Products (Applied Biosystems dJapan
Ltd)IC X VRSN TV D b D ZHEH
L7z, TagMan® Universal PCR Master
Mix (Applied Biosystems Japan Ltd.)
25pl, primer and MGB probe mix 2.5ul
K UeDNA bpla iz 28 50plicFRR L
72 R ¢, real-time PCR%®1To 7z,
Z D&M, 50°C, 2 min; 95°C, 10 min
D&, 95°C, 15 sec—60°C, 1min %
50 4 7 & L7z, Chi3ll, Slc2a3,

Slcl6a6. prolactin receptor, Pi4KII.

actinin, alpha 1, Pvrl3, retinoic acid
induced-3 ODHEREEIZ OV TIL, FEE
FIZ BB 72 primer Z Primer Express®
software (Version 2.0; Applied
Biosystems Japan Ltd.) ZFHWT{EEI L
7z. SYBR Green® PCR Master Mix
(Applied Biosystems Japan Ltd.) 25ul,
primer mix 2pl, ¢cDNA5SplZ iz CTE£E
50pliZ RS U 7= KIS T, real-time
PCRZFEME L7z, £ DE&MFIE, 50°C, 2

min; 95°C. 10 min®#. 95°C. 15
sec—60°C, 1min% 50 %1 Z L1 R

L. &#%IZ 95°C 15 sec; 60°C 1 min;
95°C 15 sec i~ 3 ¥z, FBEFDOHRH
BT FEBAEHREDaRNAY 7 L% B
WTERL U B LV EH L=, %
e, J—<wIA4E¥—varario—i
LT RXF—VY U I BEFTHA
hypoxanthine-guanine phosphoribosyl
transferase (HPRT) & glyceraldehyde-
3-phosphate dehydrogenase (GAPDH)
DEBEELEDLETERkDE, ZhbD
primer, probe(Z- D\ Tk, HPRTIXLLH]
EfLEEMOERTHWED D%
(Toxicol. Appl. Pharmacol.,, 208(2):
127-186, 2005) . GAPDHIZ 2\ T
TagMan Rodent GAPDH Control



Reagents (ABI) # A7z, £&EF& 2
BoNyRAX—v 7B ET L OMEME
RO, FENRAERE FFCHHRED 5\ X
fRAS A DR CHER LTz,

FIE R LS80 72 T B RTE O FEMT 3R]
HERBETEDIC OV T, FIRREE
HEREEIC T 5 RBR N Z DABRAD
ABC ¥ (Vector; Elite kit. DAKO;
StreptABComplex/HPR Kit) iZ & ¥ f&Ft
L7z, SDM# 5 10 OV 15 B THEER L=
A= U 2 EEME R ONEDE s O ELE
DENEM# & BRI OV TRl %
Tol, MR LEELRTEY L ZOHE
1% . ceruloplasmin (Mouse IgGi. x50
dilution: BD Transductional
Laboratories) . cyclin B1(Clone V152,
Mouse IgGi. x100 dilution: Lab Vision) .
cell division cycle 2 homolog A(Cdc2)
(Mouse IgGza. %200 dilution: GeneTex,
Inc.). Pvrl3(Goat IgG, x100 dilution:
R&D Systems, Inc.) . decorin (Goat IgG.
x50 dilution: R&D Systems. Inc.) .
inhibitor of DNA binding 3(Id3)
(Rabbit polyclonal antibody . x100
dilution: ProteinTeck Group. Inc.) .
thyroglobulin (Mouse IgGi x250
dilution: Spring Bioscience) & L7z, #T
JRHLE RS ET O FURIRTELALE & LT,
cyclin B1, Pvrl3 {z oW TidA—h7o b
— 74L& % 120°C, 10 47, ceruloplasmin,
Cdc2. Decorin, Id3 iz 2WTiEA— K7
L— 74L& % 120°C, 20 5fTo7, HE
RFEYOFBRBE H DV LSO
TiE, EABEIER PR RER. FE25 AER,
FRCH+RME, AR2SAATDOWT, 400 545
BFTERL, 0~3 DXa7 &2 Tl
L7z,

FB %8 :

B EBR R O Y 7 OREIZ S

WTIEREEER S LT, EAERE, DEN B
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M58, FB Bk 58, DEN+FB400,
1200. 3600 ppm BD 6 iz >\ T, £ 4
Bl ORFIE RNA ¥ 7258 L,
GeneChipRat Genome 230 2.0 Array
(Affymetrix) & VW THREMNELG FRE
ENT % 1T o To. BRELHELTFOMTT
L, FBIZE B EBAT BE— 3 VER
WWRENIEEES T BEFEHEOREELZR
Fie, ke LTI, GeneSpring ver.7.2
(Silicon Genetics) # AV T, &7 —4F D
per chip normalization % global
normalization {Z L W {T->72%, DEN B
i 58125 LC DEN+FB 3600 ppm &
WZBWT 2 EL O E R TEE TR
D H b ELERICRH LT DEN Bl# 5
BHC2EU Lo E R TERTFH (/=
VI— & M L D EETEE) &, &
JLEREICXT LT FB BB 58T 2 fZLL
L OBEEERTEETFHFB BlicX 3
BETEE) 2RI LT, RIT, Bol-#E
BEFIZOWTREADOFEEMEE T flag 235,
45 28 (DEN B & 58 & ' DEN
+FB3600 ppm &) @ 9 HLEWRBRE S =
TEHICBW T 4T Ad 347 VL
L Topresent ThomBETFEREIR LI,
X 512, DEN+FB400 ppm #. DEN+FB
1200 ppm EEIZ2VWT %, DEN+FB3600
ppm B & FROFETEEFEZRIRL,
DEN+FB400 ppm LA EdH 5 X DEN+
FB1200 ppm Ll _E®ET DEN+FB3600
ppm FE & HBICEILT 2B EFHLE
WL (FB OREICEEL THREALEH L
BET),

Bl7ay=7 MZBWTHEDZ 2 b
a—)Z LY phenobarbital (PB) iz L 5
EBPAToE—T 3 VIBRBIZERNICE
BT 5BETFHLREINTEY, Zh
LT AZ LIZL T, FB & PB i
BLTEHTAEETFHEZEZFB KO
PB THBORBLE 2R LTEBRET).



A 7T VAIECLVEONTZREA
BORIEIC W TRIFEERRIZHRE LT,

SEET, BOohiB&EF 0774
IWZES & | REMEBRLFERIEENT 3788
RBEFEWIZOWT, BERBIEORENT
Bz T, ERAIXDABREAEDABCHE
(Vector; Elite kit ., DAKO; Strept
ABComplex/HPR Kit) iZ L ¥ | SEALERE,
DENELMi# 58, DEN+FB3600 ppm##
EBOBI7a =y b TEMLZDEN+
PB500 ppmEEIC DWW TEEE 8 B3> EHE
L. MR LEZEBRTEY L OHKEE.
transferrin receptor Mouse IgG: x200
dilution: Zymed Laboratories). nuclear
receptor subfamily 0 . group B .
member 2(NrOB2) (Rabbit polyclonal
antibody. x200 dilution: MBL) ., MCM6
(Rabbit IgG. x200 dilution: GeneTex,
Inc.) . PCNA (Mouse IgG2a. x100
dilution: DAKQO). TGF Breceptor type
I(TGF B RI) (Rabbit
antibody . x100 dilution: Santa Cruz
Biotechnology. Inc.) & L7z, HFLUREFLIAK
JCETOVURBRIELDOALE & LT, PCNA
[ZOWTiEA— b7 L —T7 &% 120°C,
10 43, MCM6 R UTGF B RIIZ>WTX
A—h7 L—TWE% 120C. 20 47,
transferrin receptor & ("NrOB2 2D\
T~ A 7 vy x—74E% 90C, 10 47
1T 7=, Transferrin receptor DZEIRIRE
K ONr0B2 OREIDAMIT OV TIX, 200
BRI T 1 EEICOET U FLITE 7T
BEL.O0~3DAaT &2 TEHME LT,
PCNAK UXMCMS6 (22T, 200 1515
BT 1 EEIC>E 5 4 BT (RS 1000 {8
B FHEI UESEME0EE 2B L,
TGF BRI OWTII B EEL /- Y O
MHHIRE O EZRD I,

SDM ZEBRIZE VT, real-time RT-PCR
12 X BB FREEOFEFRIEITIL.

polyclonal
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EB DR Bartlett D FETREL,
ENMOGEIT—TERED ST 21T
V., RYLHEDBEA T Kruskal-Wallis @
FEZLVBREETo7m, BEICEEREE
BROLNTZHE., TOLELEIX
Dunnett ®5E CHEMEREE 21X DEN
L DEN+FB £ OB THEEERER
{To7c, SDM EB, FB EZBRL bz, &
AR L F RV RE R I WL, EE
BMEHDWIEHAMAIATITOWVT
Mann-Whitney U #RE %17 > THE L7,
TGF BRI BiHfaE 0, MCM6 » 5
WX PCNA B DEIE IOV TI,
ELBMBRD N oT7ed, Welch’s
tREICL Y DEN B 5 & B LTz,
(HEm~DELE)
BEEBRIIHK2WVWUEREIC L&D
BEBREETHY ., BWOER T &R/ER
B, £z, 8iBITTXT=—F 1
GRARERT TRENRD B ORIz & » B#&%
L. 852 5E®IIE/NRIZCED -,
Fiz., BERTE. FEICY Lo T, #F
REOFAREBIZE- T,

C. HFFtiER
SDM 35 :

FRBEERE IR R EHEET
& LT, FFCH+R2Y A Tl 60 BimF (5
W 40 BisF. FBHEBEL 20 EET).
BRAS A TIE 211 BB (BB 69 &=
T, BERBD 142 #EzF) . FFCH+EMN
AROIRNS ANCEEE L CRALE 2 RT
BIEFE LTI 146 B+ (GEHEEM 93
BLF. BEBD 53 BET) BRESN
7z (Fig. 1, Tables 1-3), Bohiz7n 7
FANOHFEEL LT, FFCH+ BRETIT
cyclin BERGFORIIEMMN, BAA
TIX G EABEY 7 FASFOREBRF
DNHEHIZ S B bz,

~ A7 a7 VAT OBREREET S



=Dz, RRORRBERBEELSF IOV
T real-time RT-PCR 2 & Y HBHFEOHK
HETSTERR. WTHOEEEYIZE
WTHBthR~A 787 b7 —F LRA%E
DEBLEE %R L (Fig. 2. 3),

WA ST R 20 72 FRTEFRAT 23 W BE
HoT-BLEFEDICOWVT, HEERE
BIZ BT D FBRRMZRETT LT,

Ceruloplasmin DOFBIIFED AT TIX
EtETH B 0lext LT, FFCHHRIER O
RNATIEa A NIZET 5 HRENE
<BHEERL, v 707 VARV
real-time RT-PCR T DR L —F L
7-fEm %~ L7z (Fig. 4), Cyclin B1 138
RV LIERBEE L, w477
VA RETORER & BRI, RELEEL
T B HETEHRE I BV T3 E
L TEE SN, Cde2 lIZoWTHRIED
EwEMNELNT- Fig. 5. 6), Pvrld (13

23 AR TIT AR IS FEHR TR0 B L7223,

FFCH+RRER DR A TIX R H
BDUVNIHEEERL, <A 7 0T LA T
KO real-time RT-PCR f#HTDFER & [F
HoEm AT Lz (Fig. 7TA), —5. #ila
R B7ES 5 decorin 1, v 277
A RN TR AT B W TREARD 2R
L7=d3, it TradEN AER, FFCH+
BRAE R QR A DWTFRITRB T H IR
EORENBEIN, BEERERICE
T AEBRBIIRD i d - 7z (Fig.
7B), 1d3 13z ERL, A 707
LA BT OFRER L FRIC, FFCH+RER
ORDS A TR EBAMER 27~ Uz (Fig.
7C). Thyroglobulin iF3EA A SR, HEFEME
FE L HICEA OREICHRE DS BEE
KL, v 7 a7 LA BT CIRNBAT
REBEHEMMNRD bz, BERE TR
PEIBEOELYENRKEL, BBAT
B ER 2R L7z (Fig. 7D),

FB %8 .
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EENEEFORHEICOW T Fig. 81
&1, FB OREICEE L TRBEM L
B\AEFiE. 400 ppm LA ET 4 {#, 1200
ppm UL ET 9 ERDLN, —FK. FB D
AEICEEL THRABLD 2R L BERF
1% 400 ppm LAE T 2 &, 1200 ppm Ll Lk
T 3 EFR® 67z (Table 4), FB X' PB
THEBEORBRLHZ R LIERTELT
. BEREEINEGT 15 BRORER &
{5F 18 {EMNREE & 7= (Table 5), EH
SNT-EETEEOFICIE, HRETE A
WL B EETFRLERNZ R,
Ihoo7aZrAN0) HLREMNRE
BFIZOWTIE, BEEDOREIZBNT
real-time RT-PCR Z LA HEHE L LD
BEEZITV, WTNOEEEMIZBWT
bifflae A 7 a7 LA T — & LRIEDOH
REBEZRT I EEHERLTWVS,
ISR FR 2 RIERT OfFER % Fig.
9 |{Z7/~9, Transferrin receptor i< 7
o7 LA T T FBROPBIZHEE LT
HIBIMABFRD Sz pd, RERE T
Rl OMBRE ZERICHEEEZRL, &
SLERE, DEN Bl 58 TIIF/NESKE
WV EAEIZHSBERELTNED
1% L. DEN+FB3600ppm & Tid4fk
W EENER L., 70, —HOXR
FFAEfE BRIV Tk, EBHMEMS & e L
THRWRIRZFE O (Fig. 9A) . Nr0OB2 /X
v A 7 a7 LA BT TIEIFB K U'PB Izt

'L THRRBD B %:}’L ,\“L%Ei&
U DEN BEm# 58 T3 IZEETOAFH

fa o fa B 2 l%’fi%n? L7z 28,

DEN+FB3600 ppm % . DEN+PB500
ppm B TIL., REREB/D EZRTHAESE
L7z, —Fh. BERFMAEIZ L TR
WRERZ TR S BE I (Fig.
9B), PCNA & MCMB6 I\ 9 4 & HEFE AT
DB % R L. DEN+FB3600 ppm
BlIZBWT, IFMamERi L EERE L



TR 88N L 7= (Fig. 9C), ~A 7
o7 LA fi#H T DEN+FB 3600ppm
IZIBWT MCM6 DOIFIRIEAMMERD b
TEY, RELEORKREL—H LK, <
A7 0T LA RRITIZ I T fa s Rl
WZED D BREBBRO N7,
faBEEIME I Z B oo FO—Flé LT
TGF BRI O EREEZEM LTz, TR
R, TGF BRI 1 IEEAFMEEIZ—FK LT
MR EIC R AR D 5, TGF BRI Bt
Bo#ii, DEN BEMEEER L L T,
DEN+FB 3600 ppm B CHEIZHEML 72
(Fig. 9D. E. Table 6), HE&OIH T
GST-P OFEH & i L=/ R, TGF BRI
eI TGST-PRBEER Lz, 72,
GST-P [5HED 5 & TGF BRI DILZEE,
BRH BN Dk, DEN B 58 T
1% 51% . DEN+FB3600 ppm & TiZ 80%.
DEN+ PB500 ppm # Tix 42% CTh o7z,

D. BE

SDM EBRIZBWTIE, v/ 7e¥ 1k
7 va EEFIR L CHRREREERE
BRI~ A 70T VA BT ET
>z fESR, FFCH+ IRETIX 60 &, s
ATIE 211 {8, FFCHA+ REER X OYRER
AMZEBT D HD E LTI 146 EOFRH,
EERNBETHRE I, 6 IIEEEME
HIERE OBBICEET S EHELT &
Ezbhic, £, BRI -RERB72
HEBBELFIL. i1 07141
T—Z LRISODRALEEZTRL, T—F
BRIEEENEZLD EEZ BT,

FEBR L FR R BT 21T o T2
ZFEYMD H B, ceruloplasmin, cyclin
B1l, Cdc2, Pvrl3, Id3 &2\ Tik, =
A4 787 LA real-time RT-PCR D%
RERBUEFTRARXELNTZ, —F,
decorin, thyroglobulin {2 DWW TlX, =
raF7 LA DFERE—EET. Zhoo
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BETF TIREER TCORRAEOREE R
HEE Iz,

Cyclin B1 ®&HIZ 2\ Tid, FEEORH
FIZBWT, SDM #5415 (4 8) 02 HFE
ERIRAE Th DB LR OBERICHK
BEMPBBE I, BPABERHOE
MEEFTHHAEEEZ AH L,
Cyclin B1 X cdc2 & #tiz M Hi{RIERF %
R L. Ml E# O GU/S & G2IM DO#AT
CEERBE R RET, SEOvL /0
T U AT TIE FFCH+HREIZB W T
cyclin Bl 2 OF cde2 MDREIBEEIMMBERD 5
N, SFEREIZBWTHBEEEREICE
LTS 8lE sz, FFCH+R
FE T I3 AR S A O e SR I - BS 4 5
BT ORGEMNLENZ REEN
TEY, BEEOERBREOIHICHE
FEIEME DR PNEE R EEE R L
DHER X 37z, Pvrl3 13 B HIRRIZ BN T
AR~V RN LTEREEESICES
TAHRIEBHLNTWAR, FFCH+IRE
BIXUIERAIZBWTEREADH 50
HERBBD Bz, ZTHETIZ, Pyvrl3 iz
DWTHEBIZEET 2 MEITRVR, [
L7773V —%45FTH5 Pvrll/nectin-1
Tid, BWEBAIHE S MlaEEE OE &R
RELENADBREIZEET 2 Z L3R
WX T3 (Guzman et al., Arch.
Pathol. Lab. Med. 2006, 130 (8):
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Up-regulated genes Down-regulated genes

Figure 1. Venn diagram of genes showing up- or down-regulation among the focal follicular cell
hyperplasias (FFCHs), adenomas and carcinomas of rats treated with SDM for 10 or 15 weeks after

DHPN-initiation (=>2-fold, p<0.05)
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Figure 2. Validation of microarray data of the proliferative lesions by real-time RT-PCR in the SDM

study (up-regulated genes).
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Figure 4. Immunohistochemical distribution of ceruloplasmin-positive cells in the thyroid lesions. SDM study.
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figure 5. Immunohistechemical distribution of cyclin BI-positive cells in the thyroid lesions. SDM study.
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Figure 6. Imnnunohistochemical distribution of cde2-positive cells in the thyroid lesions. SDM study.
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Figure 7. Inmunohistochemical distribution of Pvrl3-, decorin-, Id3- and thyroglobulin-positive cells in

the thyroid lesions. SDM study.
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Figure 8. Selection scheme of genes showing dose-related up- or down-regulation by FB and those showing

up- or down-regulation common to FB and PB in the two-stage hepatocarcinogenesis model.
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Figure 9. Immunohistochemical distribution of transferrin receptor, Nr0B2, MCM6, GST-P and TGFBRI

in the liver treated with DEN+FB 3600 ppm. FB-study.
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Table 1-1. List of up-regulated genes only in the focal follicular cell hyperplasias (FFCHs) + adenomas of

rats treated with SDM for 10 weeks after DHPN-initiation (22-fold: 40 genes).

Accession No. Gene title Symbol FFCH+Adenoma Carcinoma
BM385282 Lamimin, gamma 2 Lamc2 2.90% 1.25
AJ072459 Similar to Eph receptor A4 2.78" 1.84
AWS531477 Similar to FLJ00022 protein (predicted) - 263" 1.92
NM_012676 Troponin T2, cardiac Tnnt2 2.54" 1.58
BE098732 Ubiquitin-iike, containing PHD and RING finger domains, 1 Uhrfl 243" 1.81
NM_053963 Matrix metallopeptidase 12 Mmpi2 242" 1.06
BF390754 EST 2.36 1.57
BG379338 Ribonucleotide reductase M2 Rrm2 231° 1.50
BM389026 Periostin, osteoblast specific factor (predicted) Postn_predicted 2.28 0.52
BI292028 Guanine deaminase Gda 222" 1.87
AF307302 RT1 class II, locus Ba RT1-Ba 2217 1.88°
Al176034 EST, strongly similar to NP_035737.1 tenascin C {Mus musculus]  --- 2.20 0.67
BE113443 Kinesin family member 23 (predicted) Kif23_predicted 2.20° 1.09
AAB93484 Fibronectin 1 Fnl 216 1.40
AA998516 Cyclin A2 Ccna2 2.13° 1.29
BM385445 Topoisomerase (DNA) 2 alpha Top2a 212 137
BF407347 211" 1.69
BE110723 M-phase phosphoprotein 1 (predicted) Mphosphl_predicted 2.09 1.35
BG663837 PDZ binding kinase (predicted) - 2.09 1.31
BI291927 Similar to T-cell receptor alpha chain - 2.08" 1.27
BF397554 EST - 2.06 1.66
BF391129 Progressive ankylosis homolog (mouse) Ank 2.05° 1.50
AT103440 EST 2.04° 1.92°
NM_019296 Cell division cycle 2 homolog A (S. pombe) Cdc2a 2.04" 1.45
All136670 Similar to claudin-18A1.2 RGD:1359696 201" 1.56
BF392911 Wingless-related MMTYV integration site 5B RGD:628850 201 1.69
X64589 Cyclin Bl Cenbl 2.01° 1.40
BF281153 Ns5atp9 protein RGD:1303041 2.00° 1.52
BF398091 CDNA clone IMAGE:7374368 - 2.00° 1.56
AF177430 Heparin sulfate (glucosamine) 3-O-sulfotransferase 1 Hs3stl 1.97° 1.55
BE113362 Cyclin-dependent kinase inhibitor 3 (predicted) Cdkn3_predicted 197 1.18
NM_013026 Syndecan 1 Sdel 1.967 1.46
AI028874 EST 1.95° 1.09
BE106083 Protein phosphatase 1 (formerly 2C)-like (predicted) - 1.90 1.26
(BF401577) (Protein phosphatase 1 (formerly 2C)-like (predicted)) (=) (1.81) (1.42)
BF288109 EST, moderately similar to XP_576460.1 PREDICTED: similarto  --- 1.90 1.66
hypothetical protein PB402898.00.0 [Rattus norvegicus]

BF281987 Chemokine (C-X-C motif) ligand 11 Cxclll 1.88° 141
Al045321 Class II, major histocompatibility complex, transactivator C2ta 1.85 1.81°
Al171966 Major histocompatibility complex, class II, DM beta RGD:735096 1.81 1.83°
NM_019280 Gap junction membrane channel protein alpha 5 Gjas 1.80 1.59
AWS535897 Autism susceptibility candidate 2 (predicted) - 1.78 1.58

a: the value is fold-change when the expression level in the non-tumor portions was calculated as 1.
*: p<0.05 vs. non-tumor portions (ANOVA)
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Table 1-2. List of down-regulated genes only in the focal follicular cell hyperplasias (FFCHs) + adenomas

of rats treated with SDM for 10 weeks after DHPN-initiation (=0.5-fold: 20 genes).

Accession No. Gene title Symbol FFCH+Adenoma Carcinoma
NM_016996 Calcium-sensing receptor Casr 0.33° 0.49
AA996810 EST e 037" 0.39
NM_053573 Olfactomedin 1 Olfin1 0.40° 0.52
EST, moderately similar to NP_112520.1 cytochrome P450, .
Al169140 family 8, subfamily b, polypeptide 1 [Rattus norvegicus] - 043 0.55
Al716196 Similar to EG2RVC LOCS501625 0.46" 0.59
BE117767 Immunoglobulin superfamily, member 4A (predicted) Igsfda_predicted 046 0.73
BI273954 EST 0.46° 0.52"
BI294552 Similar to RIKEN ¢cDNA 2310011J03 MGC94198 047 0.58
AW251317 Transmembrane 4 superfamily member 9 RGD:1303176 047 0.53
AIl112395 Similar to hypothetical protein LOC304280 047 0.47
BE105131 LOC500719 - 048 0.66
Al228548 S100 calcium binding protein Al S$100al 048 0.55
Al716449 EST 0.49 0.94
BF410297 EST 0.49° 0.51"
BE108158 0.49° 0.53°
AI104913 Tropomodulin 1 Tmodl 0.49" 0.56
AI501394 Peptidylprolyl isomerase B Ppib 049" 0.71
BG666709 N-myc downstream regulated 4 Ndrd 0.50° 0.51"
Al716500 Transcribed locus - 0.51° 0.54"
BG380826 Similar to downregulated in renal cell carcinoma (predicted) 2?1)1306327—}) redic 0.51" 0.57

a: the value is fold-change when the expression level in the non-tumor portions was calculated as 1.

*: p<0.05 vs. non-tumor portions (ANOVA)
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Table 2-1. List of up-regulated genes only in the follicular carcinomas of rats treated with SDM for 15

weeks after DHPN-initiation (22-fold: 69 genes).

Accession No. Gene title Symbol FFCH+Adenoma Carcinoma
AW435415 EST - 0.69° 8.83
Al231438 Similar to camosinase 1 RGD:1359493 195 443"
BM383531 1.65 3447
Al169367 Similar to RIKEN ¢cDNA 5730469M10 (predicted) RGD1309676_predic 1.97 283
ted
BI290053 Isopentenyl-diphosphate delta isomerase Idil 2.00 2.69°
(NM_053539) (Isopentenyl-diphosphate delta isomerase) (1dil) (1.81) 2.30)
AI500952 Thyroglobulin Tg 1.72 265
BI284420 Similar to retinoic acid-responsive protein; STRA6 (predicted) RGD1307551_predic 1.36 2.56
ted
(B1284420) (Similar to retinoic acid-responsive protein; STRAG6 (predicted)) (RGD1307551_predi (1.45) (2.35)
cted)
(AI030451) (Similar to retinoic acid-responsive protein; STRA6 (predicted)) (RGD1307551_predi (1.29) @.16)
cted)
NM_080698 Fibromodulin Fmod 1.66 252
BI289110 EST - 1.78 252
NM_053591 Dipeptidase 1 (renal) Dpep! 191 245
AF202115 Ceruloplasmin Cp 1.99 245
BE109256 EST 215 2447
M57668 Prolactin receptor Prir 1.78 242°
Alll11456 Similar to hypothetical protein A830048P05 - 1.88 240
D14480 Calpain 8 Capn8 1.57 239"
AI555053 Monooxygenase, DBH-like 1 (predicted) Moxd]1_predicted 1.73 235"
BF411331 Serine (or cysteine) proteinase inhibitor, clade B, member la  Serpinbla_predicted 2.01 234
(predicted)
AlI171987 1.50 2.33°
AWS534837 FK506 binding protein 5 (predicted) Fkbp5_predicted 1.22 232
BG380122 Serine (or cysteine) proteinase inhibitor, clade B, member 6b  Serpinb6b_predicted 1.64 229
(predicted)
BE1208%4 Ng35 pseudogene RGD: 1302958 1.56 228"
BF5459971 EST, moderately similar to XP_574280.1 PREDICTED: similarto - 1.59 226"
Ab2-143 [Rattus norvegicus]
(BF549971) (EST, moderately similar to XP_574280.1 PREDICTED: similar  (---) (1.54) (2.24y
to Ab2-143 [Rattus norvegicus])
NM_012811 Milk fat globule-EGF factor 8 protein Mfge8 1.74 223"
BE109202 Similar to GTP-binding protein NGB LOC498786 1.59 223"
NM_024368 Fyn-related kinase Frk 1.90 223
BG3793%4 EST, weakly similar to NP_060312.1 hypothetical protein - 1.75 223
FLJ20489 [Homo sapiens]
NM_053336 Advanced glycosylation end product-specific receptor Ager 1.66 221
BF404357 Collagen, type X VIII, alpha | Coll8al 1.70 221
(BE108058) (Collagen, type XVIII, alpha 1) (Col18al) .07 (1.94)
Al410976 - - 1.26 219
BF289368 Lipopolysaccharide binding protein Lbp 1.67 218
BM385311 ATPase, Na+/K+ transporting, beta 2 polypeptide Atplb2 1.84 218"
BF406606 EST 1.50 217
NM_017074 CTL target antigen Cth 1.76 215
BI1286077 Similar to LOC284861 protein LOC499659 1.62 2147
AW521201 poly(A)-specific ribonuclease (PARN)-like domain containing 1  Pnldel_predicted 1.53 213
(predicted)
BF408444 Similar to RIKEN cDNA E430021N18 -- 1.55 213"
AWS525194 Ceramide kinase (predicted) Cerk_predicted 1.69 2,12
NM_019622 Espin Espn 1.64 2.10°
BE117174 EST 1.79° 2.10°
BM390809 Mucin 5, subtypes A and C, tracheobronchial/gastric - 1.85 2.10°
BM390663 Dystrobrevin, beta (predicted) Dtnb_predicted 1.61 2,09
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