Table 14
List of genes showing down-regulation in males and up-regulation in females by ethinylestradiol (EE)

at 0.5 ppm without sexual dimorphic expression.

Changes at 0.5

Accession No.  Gene name Description M=F ppm EE
M E
13619 CL-6 growth response protein (CL-6} - 0.18* 231°
DO0O688 Maoa Moenoamine oxidase - 0.23 2.68
AATI9537 EST - 0.26 2.05
D87991 highly similar to UDP-N-acetylgiucosamine transporter - 0.27 2.10
1.05435 Sv2 synaptic vesicle glycoprotein 2 a - 0.28 231
AICO8074 EST, highly similar to heat shock protein HSP 90-beta - 0.28 239
AHYT7354 Irp94 ischemia responsive 94 kDa protein - 0.30 231
873007 SYN1 synuclein - 031 299
D14418 PP2A ARa regulatory subunit of protein phosphatase 2A 0.38 2.18
U14398 Syt4 synaptotagmin 4 - 039 231
AAB59896 Macs myristoylated alanine-rich protein kinase C substrate - 041 2.95
AlL77503 H3f3b H3 histone, family 3B - 0.42 2.17
AAS65154 Y whae tyrosine 3-monooxygenase/tryptophan 5-monooxygenase .46 207
activation protein : )
H3148% EST - 0.49 214

* Relative expression ratio in EE exposed males as compared to control males.
* Relative expression ratio in EE exposed females as compared to control females.
Abbreviations: EE, ethinylestradiol; M, Males; F, females; EST, expressed sequence tag,



Table 15

Number of genes showing altered expression in the microdissected mediat preoptic area of rats by
di(2-ethylhexyl)phthalate (DHEP) at 6000 ppm (>2-fold, p<0.05).

DEHP at 6000 ppm Males Females
Up-regulated 4 3
Down-regulated 12 348
Abbreviation: DEHP, di(2-ethylhexyl)phthalate.




Table 16
List of genes showing altered expression in the microdissected medial preoptic area of male rats by
di(2-ethylhexyl)phthalate (DEHP).

Accession No. Fold P-value Gene name  Description

Up-regulated (4)

AATI9T 2.06 0.027 EST

AAB00250 233 0034 Sdha succinate dehydrogenase complex
AAB00243 226 0.042 EST

AAB92332 203 0.049 Zyx Zyxin

Down-regulated (12)

L13151 043 0.005 GAP GTPase-activating protein (GAP) gene
565355 035 0.010 ETB receptor nonselective-type endothelin receptor
AF090135 038 0011 Velil lin-7-Ba

AIG38989 044 0.012 EST

Ue6478 045 0.012 Madl MAD (mothers against decapentaplegic)
X57764 047 0.016 Ednrb endothelin receptor type B

AF090134 0.50 0.026 Velil lin-7-Ba

AA957917 046 0.029 Slc7al Solute carrier family 7 member Al
AA925762 045 0.030 Macs Mynistoylated alanine-rich protein kinase C substrale
Y 00766 045 0032 Scn3a Sodium channel, type III, alpha polypeptide
MB83680 043 0.045 RAB14 GTPase Rabl4

X17682 0.50 0.047 Map2 microtubule-associated protein 2




Table 17

List of genes showing altered expression in the microdissected medial preoptic area of female rats by

di(2-ethylhexyl)phthalate (DEHP).

Accession No. Fold P-value Gene name  Description

Upregulated (3) >2-fold

AAS65147 3.09 0.037 Hnrpal heterogeneous nuclear ribonucleoprotein Al
M25892 2.08 0.006 Ii4 Interleukin 4

MB4725 2.03 0.013 NP25 transgelin 3

Down regulated (148) >3-fold

D45247 0.07 0.017 Psmb5 proteasome subunit RCX

AABY1IB12 0.09 0.005 EST

M19533 0.09 0.023 Ppia ribosomal protein L18

Joo797 0.10 0.015 aminolevulinic acid synthase 1

124896 0.11 0.022 Gpxd phosphofructokinase C (PFK-C)
X51536 0.11 0.020 Rps3 ribosomal protein L9

AAD46532 0.12 0.018 Abcd3 ATP-binding cassette, sub-family D (ALD), member 3
ABO17711 0.12 0.048 RFPB6 polymerase I1

X62146 0.12 0.008 dynactin 1

AAB93194 0.12 0.007 EST

545392 0.14 0.010  hspS0 synaptic glycoprotein

D1069% 0.14 0.003  Uchll ubiquitin carboxy-terminal hydrotase L1
U36482 0.14 0.022 Erp2% mitogen activated protein kinase kinase 5
Al234604 0.15 0.017 Hspa8 heat shock 70kD protein 8

876511 0.15 0.014  bax apolipoprotein E

AAB92394 0.15 0.038 EST

Al232012 0.15 0.025 EST

D13120 0.16 0.014  Atp5jd ATP synthase subunit d

X51706 0.16 0.041 Rpl® ribosomal protein L28

845663 0.16 0027 8C2 $-100 beta subunit

S77858 0.17 0.020 protein phosphatase 1 alpha

X58465 0.17 0.045 Rps5 putative zinc finger protein

U897 0.17 0.017 AtpSa RalA binding protein 1

X53232 0.17 ¢.019 ribosomal protein .12

Al104528 0.17 0.019 EST

AF052042 0.17 0021 RLZEY zinc finger protein Y 1

§78218 0.17 0.018 PPl beta endogenous agonist of opicid receptor-like ORL1 receptor
X62145 0.18 0.026 Rpl8 ribosomal protein L11

571021 0.18 0.007 apoptosis inducer

AJ007291 0.18 0.007 CAPL fertility protein SP22

M57664 0.18 0.002 CKB ubiquitin conjugating enzyme

AI230256 0.18 0.019 Id2 inhibitor of DNA binding 2

AA946040 0.19 0.033 EST

ABO10119 0.19 0.020  Tetex] t-complex testis expressed I

X13549 0.19 0.014 Rpsi0 ribosomal protein 84

D10754 0.19 0.012  Psmb6 proteasome subunit R-DELTA
AAB92123 0.19 0.003 Rpi36 ribosomatl protein L36

L11047 0.19 0.036 cdk4 signal peptidase complex (18kD)
Al176308 0.20 0.610 EST

X14210 0.20 0.023 Rpsdx ribosomal protein L7a.

AAB92378 0.20 0.024 EST

X62160 0.20 0.013  Dctnl High Mobility Group Protein I (Y)
D21799 0.20 0.009  Psmb2 proteasome subunit RC7-1

S§76779 0.20 0014 rApoE non-muscle myosin alkali light chain
X52619 .20 0.005 RplZ8 preoplic regulatory factor-z (FORF-2)
AA944361 0.21 0.016 EST

AAB00T38 0.21 0.003 EST

ABO020504 0.21 0.046 Pmf31 PMF32 protein

AFO07107 0.21 0.010 Cyb5 cytochrome b5

D13985 0.21 0.007 Clnsla chloride channel, nucleotide-sensitive, 1A
AT104389 0.21 0,006 Th tyrosine hydroxylase

X02231 0.21 0.026  Gapd protein disulfide isomerase

AAB17892 0.21 0.008 Gnb2 guanine nucleotide binding protein beta 2
AATIO27S 0.21 0.033 EST

E05646 0.21 0.210

ABO11528 0.21 0014 MEGF2 cadherin EGF LAG seven-pass G-type receptor 3

D13124 0.22 0.014  AwpSg2 ATP synthase, H+ transporting



U75917 0.22 0.028 AP17 cAMP-regulated guanine nucleotide exchange factor II

AFO07758 0,22 0.029  Snca synuclein, alpha

Doos36 0.23 0.012 b5R NADH-cytochrome b3 reductase

AABO0175 0.23 0.008 EST

D30804 0.23 0.019  Psma? proteasome subunit RC6-1

AF045564 0.23 0.027 AF045564  development-related protein

AABT5019 0.23 0.026 EST

M28647 0.23 0.033 NaK-ATPase nucleolin gene.

U9s161 0.23 0.013 LOC56769  cytoplasmic beta-actin.

X57432 0.23 0.035 ribosomal protein 1.17.

L20821 0.24 0.001 Stxda glutathione peroxidase 4

52663 0.24 0.008 PAM calpain, small subunit 1

M55015 0.24 0.026 Ncl creatine kinase, brain

U41164 0.24 0.003 1Kri peptidylglycine alpha-amidating monooxygenase
AFO16047 0.24 0.010 PAFAH platelet-activating factor acetylhydrolase
AA945806 0.24 0.022 Rpsl4d ribosomal protein §14

E01534 0.24 0.002 EST

All172411 0.25 0.032 Gpxp plasma glutathione peroxidase precursor
X73411 0.25 0.010 FE2%

L11319 0.25 0.018 Spcld immature protein, tricarboxylate transport protein
L17127 0.25 0.028 Psmb4 syntaxin 4

Y 09332 0.25 0.014 Bach DAD-1 gene.

U00926 0.25 0.011  Atp5d selectin, endothelial cell, ligand

AAB92680 0.25 0.047 EST

MS4918 0.26 0029 Hbb beta-globin gene, exons 1-3,

X02918 0.26 0.018 Pd4hb glutathione peroxidase 1

AABT5126 0.26 0.004 EST

M24542 0.26 0.010 cyclin (PCNA, proliferating cell nuclear antigen).
D45254 0.26 (.024  Cnbp celtular nucleic acid binding protein
AJO06971 0.27 0.011  dik death-associated like kinase

All169631 0.27 0.048 Phb prohibitin

AATS9389 0.27 0.006 Rab3b Rab3B protein

D45412 0.27 0.005 Ptpro protein tyrosine phosphatase

AAB92234 0.27 0.006 EST

ABOO4267 0.27 0046  Camklb calcium/calmodulin-dependent protein kinase 1, beta
U18314 0.27 0045 LAP2 RAB26, member RAS oncogene family
X60212 0.27 0044 AS] ribosomal protein LB.

All71630 0.27 0.009 Mapkld mitogen activated protein kinase 14

M94919 0.27 0.025 syntaxin 2

D87991 0.27 0.020 UDP-galactose transporter related isozyme 1
M20156 0.27 0.011 Rpll8 mitochondrial NADH dehydrogenase
M83298 0.28 0.031 PP2A colactor mRNA sequence.

AJ000485 0.28 0.038 CLIP-115 cytoplasmic linker 2

AABO2814 0.28 0.004 Capnsl calpain, small subunit 1

AABI1ET1 0.23 0.039  Prpsapl phosphoribosylpyrophosphate synthetase-associated protein
X84047 0.28 0.021  Gas CDC-like kinase 3

X97772 0.28 0.011 Phgdh brain acyl-CoA hydrolase

AABS9TER 0.28 0.007 EST

X15013 0.28 0.043 ribosomal protein 1.21,

U37464 0.28 0007 MEKS5 DNA polymerase beta

561973 0.28 0.016 malignancy-related C140 product

L08814 0.29 0.003 CIIDBP neurogranin (protein kinase C substrate, RC3)
AAB91226 0.29 0.017 EST

X15216 029 0.013  Rpi2l phosphoribosyl pyrophosphate synthetase 1
U37462 0.29 0.0t6 MEKS mitogen activated protein kinase Kinase 5
L25632 0.30 0.010 RESPI8 franscription elongation factor B polypeptide 2
AABAD648 0.30 0.010 Rpl21 ribosomal protein .21

AABO0190 030 0.004 EST

U83883 0.30 0.009 183883 glutathione S-transferase, mu 5

X63281 0.30 0.013 N-myc cytosolic resiniferatoxin-binding protein
U26397 030 0042 Inppda DNA-damage inducible transcript 3

163190 030 0012  Alasl protein phosphatase type 1A

AAR92373 030 0.025  Sdcbp syntenin

X58389 031 0.038 ribosomal protein §5.

X68283 031 0.024 Rpl29 snRNP-associated polypeptide N

Al112237 031 0.004 EST

X07363 031 0.008 Gpxl amyloidogenic glycoprotein

Al013297 031 0.016 EST



§78215 0.31 0.005 PPl alpha protein phosphatase 1 bela

M1770% 031 0.036 Gapd peptidylprolyl isomerase A (¢yclophilin A)
D30647 031 0.006 VLCAD acyl-Coa dehydrogenase, Very long chain
AAB9172T 0.31 0.027 EST

AAB00291 0.31 0.011 EST

AAB00198 0.32 0.040 EST

D10926 032 0.015 Tfpi tissue factor pathway inhibitor

Al102031 0.32 0.019 Binl myc box dependent interacting protein 1
X54250 0.32 0.012 ribosomal protein P2.

AAB92T53 0.32 0.005 EST

AABS864] 0.32 0.005 EST

AABTATO4 032 0.021 Negfrapl nerve growth factor receptor associated protein 1
AATH96T] 0.32 0.01% EST

AlO07614 0.32 0.001

AAB59700 0.33 0.032 EST

D26180 033 0.008  Prkell protein kinase C-like 1

Al102505 033 0.021 Cox8a cytochrome ¢ oxidase, subunit VIIla

D32249 033 0.012 Neurodapl rotein carrying the RING-H2 sequence motif

A ABT5286 033 0.035 EST

M75168 0.33 0.025 ]r::;;?nu;f_?r fatty acid synthase

ABO08807 033 0.020 Gsiol glutathione-dependent dehydroascorbate reductase
LA2855 033 0.013 TCEB2 protein kinase C, type | (gamma type)
AFO62740 0.33 0.008 PDP1 pyruvate dehydrogenase phosphatase isoenzyme 1




Table 18
Genes showing down-regulation in the medial preoptic area of males by DEHP among genes

expressed predominantly in males.

Accession No.  Gene name Description

Down-regulated by DEHP in males (10}

Ue6478 Madl MAD (mothers against decapentaplegic, Drosophila) homolog 1
L13151 GAP GTPase-activating protein

AF090135 Velil lin-7-Ba

X17682 Map2 microtubule-associated protein 2

X57764 FEdnrb Endothelin receptor type B

365355 nonselective-type endothelin receptor, ETB receptor
MB83680 RAB14 GTPase Rabl4

AA925762 Macs myristoylated alanine-rich protein kinase C substrate
Al638989 Ts,

Y00766 Sen3a Sodium channel TH
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Animals: male F344 rats 6 weeks old 10 rats per each group

Thioacetamide (TAA), 200 mg/kg bw, i.p. Total 12 times
{1 PBS (vehicle), i.p. Total 12 times

V/////) Di-n-butyl phthalate (DBP) mixed in MF diet
G1,5 : 20000 ppm
G2,6 : 10000 ppm
G3,7: 2500 ppm
G4,8: 0 ppm

B1 SRERETHE

#1. FRERSME
TAA DBP (ppm)  AST (IU/L)  ALT (/L)

G1 + 20000 106 38
G2 + 10000 103 38
G3 + 2500 98 42
G4 + 0 106 38
G5 - 20000 94 51
G6 - 10000 104 46
G7 - 2500 94 40

G8 - 0 107 49




#2. BROGESIUVHERBANER

TAA DBP (ppm) BRBHE BF (%) B (%) W (%) WHiLLE (%)
Gl + 20000 260.0 * 5.07 * 0.79 * 0.95 0.29
G2 + 10000 2740 4.47 * 0.76 1.05 0.31
G3 + 2500 283.2 3.77 * 0.70 1.01 0.31
G4 + 0 2826 3.44 0.69 1.02 0.31
G5 - 20000 270.4 ** 472 ** 0.77 ** 0.96 0.31
G6 - 10000 294.0 4,26 ** 0.74 ** 1.03 0.31
G7 - 2500  306.5 3.56 ** 0.68 ** 1.00 0.30
G8 - 0 2989 3.22 0.66 1.03 0.32

* p<0.05 vs G4; **, p<0.05 vs G8

#®3. FHRAERSRG

TAA DBP M ERE HTaEe E?EH&
(ppm) (%) (%) (x10%/mi)

Gl + 20000 85.7 # 19.2 *# 1656 *#

G2 + 10000 77.3 10.2 2192

G3 + 2500 71.5 9.2 2311

G4 + 0 78.5 9.8 2574

G5 - 20000 71.7 9.9 2588

G6 - 10000 84.5 9.3 2977

G7 - 2500 83.1 8.5 3186

G8 - 0 79.1 8.8 3117

* p<0.05 vs G4; #, p<0.05 vs G5
#4. NIRER
TAA DBP (ppm) M (g) HRIEE (9 ME-HSER (0)

Gl + 20000 0.272 * 0.175 * 0.636 *
G2 + 10000 0.304 0.190 0.738
G3 + 2500 0.347 0.190 0.741
G4 + 0 0.372 0.216 0.811
G5 - 20000 0.303 ** 0.197 ** 0.661 **
G6 - 10000 0.354 0.220 0.765
G7 - 2500 0.341 0.200 0.739
G8 - 0 0377 0.240 0.817

* p<0.05 vs G4; **, p<0.05 vs G8
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PERL TWAEDEEEZ L THEOER
o, TORE. PO MBP 2 LA &
R4 MBP OFEABUANE S, MBP @
MPRBELAN-RTHL I EWREEIN
HERTHo. 1220, BRERINHERE
HEEOHRBEAZTHICEHHATESZ DO T
BREESTHD., S oIKEBIEREM
ORBMOEFIDONTHARTDLHEMN
BHAD, RPOWESEORERIFRIZEBT
% B -glucuronidase {EHEDREAICR DD DOM
H L, BEO B -glcuronidase DOE M
HELLUZWI EBHLE M ERS T,

E. ##

FHEE T CO DBP O REEMEER M
H> DBP OFENAIMHTHS MBP DEE
MEFTHIENERO-DTH D EHEMm
Hrshs,

F. EREBRE®
Aq

G. MRHEE
1. XX
Cho, Y.-M., Takahashi, S., Asamoto, M., Suzuki,
S., Inaguma, S., Hokaiwado, N., Shirai, T. Age-

dependent histopathological findings in the
prostate of probasin/SV40 T antigen transgenic
rats: Lack of influence of carcinogen or
testosterone treatment. Cancer Sci., 94 153-157,
2003.

Suzuki, T, Mizuo, K., Nakazawa, H., Funae, Y.,
Fushiki, S., Fukushima, S., Shirai, T., Narita, M.

Prenatal and neonatal exposure to bisphenol-A

enhances the central dopamine DI receptor-

mediated action in mice; Enhancement of the



methamphetamine-induced abuse state,

Neuroscience, 117: 639-644, 2003

Takeshita, F., Ogawa, K., Asamoto, M., Shirai. T.
Mechanistic approach of contrasting modifying
effects of caffeine on carcinogenesis in the rat
colon and mammary gland induced with 2-
amino-1-methyl-6-phenylimidazo[4,5-b]pyridine.
Cancer Lett., 194: 25-35, 2003,

Ichihara, T, Yoshino, H., Imai, N, Tsutsumi, T,
Kawabe, M., Tamano, S., Inaguma, S., Suzuki,

S., Shirai, T. Lack of carcinogenic risk in the

prostatc with transplacental and lactational
exposure to bispheno! A in rats. J. Toxicol. Sci,,

28(3): 165-171, 2003.

Inaguma, S., Takahashi, S., Ohnishz, H., Suzuki,
S., Cho, Y-M., Shirai. T. High susceptibility of
the ACI and spontancously hypertensive rat
(SHR) 2-amino-1-methyl-6-
phenylimidazo[4,5-b]pyridine  (PhIP) prostate
carcinogenesis. Cancer Sci., 94: 974-979, 2003.

strains to

Yoshida, M., Shimomoto, T., Katashima, S.,
Shirai, T, Nakae, D., Watanabe, (3., Taya, K,

Mackawa, A. Effects of meternal exposure to

nonylphenol on growth and development of the

female reproductive system and uterine
carcinogenesis in rats. J. Toxicol. Pathol., 16:

259-266, 2003,

Shirai, T,
toxicogenomics to the endocrine disruption issue.
Pure Appl. Chem., 75: 2419-2422, 2003.

Asamoto, M. Application of

Futakuchi, M., Ogawa, K.,
Takahashi, S., Shirai, T

metastasis by nuclear factor KB inhibitors in an

Tamano, S,

Suppression  of

—44—

in vivo lung metastasis model of chemically
induced hepatocellur carcinoma. Cancer Sci.,
95: 18-24, 2004,

Tsutsumi, T., Ichibara, T., Kawabe, M., Yoshino,
H., Asamoto, M., Suzuki, S., Shirai. T Renal

toxicity induced by folic acid is associated with

the enhancement of male reproductive toxicity
of di(n-butyl)phthalate in rats. Reprod. Toxicol.,
18: 35-42, 2004,

2. FORE

BIFEEZ. v MIBBEETILE2HNT
DAV T TR BIFETH, & 62 BIA
A e, AR, 2003F 9 H,

FEAREUE. KEEHz. AHssih, iR,

kM, ETEA. BHE 2, PP Tv b
RV REBAEST 2EENEREL T
DREER  SHR OFEZME, £ 62 EH
KEPRBe, BHE. 2003F9 A,

FHIEA. FTHA. BAREA, AT 2.
EYRBERFEDBICLD MelQx OF5E
MAAERER. % 62 B ARBHARS
HE. 200349 A,

H. HBIFRAHEOEERIRT
1. ¥EFTs
L

2. FEHFrE5H
A

3. FDOfh
7ol



