S0 B T
JEL A SR SRR FE B A B A (L ) AU RFGE e 2E)

NAZNYAL DA HIFHIIZ LA 2L FMERBR O E AR E LRG3 5158
-ZWrFEE AL ICKAEFEMETFRIE B = FRA PO E-

S EREE

SEERE SMEEARRICR T RIS T REREB T

I T L a1 E 7 ESE SR AT et AR st 2 —
IR R

RIEt 0 MR ESEES R mE =R

gt mEEErL ENCEIESESEAETEET B

Wt I ARERE— ﬁ@%mﬁﬁwélﬁﬁﬁ R

N VAL I = [ 7 S GBS AT SE T SR

et 8 ARk 1 ﬁ@%nuﬁ%ﬁ@ﬂ? AT D

MRES

AL RS CIE, SVEEMERBLREOUEE | i, OB 73BT — 22 BUS L, % Ol s B fRAT 24 S i
L7z, BARIIZIE, BB E A BRI O & 5% BoN o~ AOWEZ & T 4 $BAL, i & OO mRNA
YT OE YR LI Percellome Tk (BAs I BUE DM LTFE) A3 H L7 MR B s 738
BURENT AT o7, FRELME, S . FH EFE R, 28R T RBLOMMENEEZZEL Affymetrix #1: GeneChip,
Mouse Genome 430 2.0 ZfEH L7z, 4 H &, 4 FEA OB T I B #2 BRI BRI 5 7 O i fRpT %4 FH
TN IEL 7 T AL ) T RRTAA T, 2l B S O T 4~ T 4 7 AT DB 2 D HEHE T D, R4
FEREX, BT AW E LT 4,4"-Dihydroxybiphenyl (4,4'-D) Z334R L, 0.5%MC Z&BEEL T 0, 7,20 LY
70 mg/kg DA ETHEMLT, FIZOWTOMTORE R, A EFRLEOBEL R T DL 7 IRy T —rb
LT, $07le AL o _TEROG  BBAEAR AN ERRBR | FEE 2V TFaA R RJRS 7 F I fhi s
WTCET, BB ROONLBRF DT 2T —F —fFIT LT RE R /MR ZURE O R E T 5
ATF4 5253 XBP1 2l S TEIoFn b, TRV TIZ L T BEDOZEMEDNTIEL TWDTLEAVRIES L
7oo F720 Nrf2 RS TEI2 TG LI AR AN F T L CWNDZEN RIS LT, M2 T, TNF, IL4,
IL1B, IL6, IL3 KO TGFB1 ML CE/2Z b, AR A T 7 TV RNIEHAL SN RIE N SINAHZ L
MRESIIZ, RS LT, SOICA L T+~ T A7 Atz s | BARIIIZIL Percellome 7 —#_N—2 4 {kL
HARREAIZ BT 217D . M B IZBHFE L7= PercellomeExplorer 7’177 A28, 382 i@ DOFRERT — #~<—
A 227 D7 a7 7 ANT —ZIZONWT, 4,4"-D LT K E R T L E DOVANE R LT, %

DOFER FRUSEERL T HEFWEELL T, BIEMOLDOEL TUIA L T ATARMEET LV E= LT VI=0 L
REDHIH S TEIZA L TR MEL | Fe b F W E LILEm L THRBLL CWOoB I FREDIL, FFIC
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Z T EDINEDTCEDITRIRENDEND | FEAEEEDFRMT G RO WA Z AT DI R Lo T,

A BIREM

ARFZED B #91L. Reduction & Refinement (24X
Ve D22 VLRI EARZ B 8B AR 1 B

LR T EDBRFE Th D, A3 HMFZETIT, .

HF. Bz W T, BMERIER BRI E DL 7R BL S
PNECTOWD0E AR R BEBFATIZLD, A H
AL DR BEEELZLN~DIMELN D,

B. BiRFE

DNERRPEFE TR OUER | i & O O BAR T 5B
T =2 AL E Dl BT & E T 5, B
RAYIZIX, BRI E 2 BRI A& 5% fRohie~
U ADWEEZE TN 4 FRAL, i &% OWFO mRNA
YA OE A OB HBUE DML TFE
Td 5 Percellome ¥ (Kanno J et al, BMC
Genomics 7 64 2006) (ZXDHMEFEME S T- I8 BLiE
WraAT/eo7, BB, B, HEMEANE, 281

THBLOMFENEZE B L Affymetrix £ GeneChip,

Mouse Genome 430 2.0 Zffi L7, 4 H &, 4 FF
MDA FEBNE WOV TREIZ B3 3 A DI il
MENT 2 T ML 7 F A2 o 7 kT 24T 70>
72

T V¥E L T, 4,4-Dihydroxybiphenyl
(CAS No: 92-88-6, & L7 A /L AF0 kM) & Y
2,5-Di-tert-butylhydroquinone %R L7z,

Bhiix, 12 o ErE C57TBL/6] ~7 A% Y,
& JRHE Y 7 (KN-348, 2 H®UERT) 2 W T
B 3 PCICHRRR OG- L, s TS B Bh iR
X B EHZORFM 4 (52, 4, 8 TN 24 FH]
%), HE 3 L, BFF 48 LD~ AT DWW Tt &
IToTc, ¥U AL AR Z B L% 9 2072 RNA
later (Ambion ) A-~7- RNA HH# o )L Fa—
T (T AR IZERIL , 4°CT—BiRIEL . RNase
ZATE LTz, BRI, #4771 RSort ZFI| H
L, B FORBIALEENAE (t HE TORRRIC
AR EDM T P <0.05) T, FEHEE OB H
EOaE =531 LL EE W) ST s 12 M

Lize 2OV 7y =7 1%, %8s+ (probe set: ps) (2
2%, HE, BRNEL K B FORBlay —5%
HHhE L7z 3 WoT/ I7I2B\\WC, BEHAR T Y@
[ZOE M ZFEEL, 22 TO ps AWM FICHRELE
EZBNANAIC NEZ DD Th D, £z, BEAITE
WMEDBEIZLDT T F IRy N —7 R OEIR T3
Bl o> il 48 K 7 @ £ 58 1X | Ingenuity Pathways
Analysis (IPA) (Ingenuity Systems Inc.) % T
1172,

AL TH =T AT RN (€07 T =2 L Dm sy
TP REAT) IR B IZB R LY 7y =7
PercellomeExplorer Z{# L 7=, Percellome 7 —%4
N—RL in vivo RO AT )IJ AT —H_R— A
ELTEI R AL DOHNLL 72> ThY | BIETITIE~
BAGFEUCLT 8 B 5 TN RESHL TS, Z
DAEE TR T —F BT K THY, AFTiX
BRI LZ 2 HiD, 2T, KRB L AT 2
RHITFATTEH LT, PercellomeExplorer Zf#
HL., S FWE OgRE CEE T 5851V AN
TH RS OEREEEIT, Percellome 7 —4#
—ADELa—Raf R U RIS R~ TR T )
Bamhtire,

RBIEBRERICBITLEERFORBLLE %
TREBT (BN O R21T, KB FICOEREKLT
PR, BRI L, B FRBLRIZOWTO 3 RerT
TELUTORT, BRI, Hitth(Z ) i E kL
7= Giifig 1 @& 7= D=’ —%0) mRNA OFBlEE L
0. X, Y BZixEnE N, &5 HEEY TV
Ma2L0 ., #5800 n=3 O Ethm TERT5,
INZCZ o dh i o b FICAE (R 22 (SD) “F-
(W) 2T,

fr BRI ~ DAL

B FEER O FHE J OVFERIZFRL TE, B &
CEWM ZHERIBLEZ + 31T\, TNRL. FTE OaF5E
FEBI E D 28 EERICBI 2 8UE | FRsta s rL
7= TEEINT 2 38 5 S A IR 22 BT - B 28R 5 il
AR M (B D HUR Ok 27 4E 4 A RR) 1,
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C. BIRERRUER

R4 FE T . ET VW HELL T 44-
Dihydroxybiphenyl (4,4'-D) Z 3R L, 0.5%MC %
WL T 0, 62.5, 125, 250, 500 mg/kg % 5L
T~ ERERBROMER, 125 mg/kg LI TR AL
720, FmEAHIEE R L, 250 mg/kg LI CIREHD
i, 500 mg/kg TEEEHIMIFRD ST LD,
FRBEA 0, 7,20 KO 70 mg/kg DHETHEMmEL
72

RO W TOREMT ORE R FEELBHIINT D8 s
T 1,425 Fu—7 vk (ps) SIS, 2095
H AU L DRI KD AW PR B L D R S LT
HOELT 788 ps I, BT
Higfa 7L ik 859 ps AL, BRICED

PNV PR AL RSN D EL T
26 ps B EILTZ, IRUNT, BEINS) 788 ps 12O
THRFTLIZAER ., IPAICE DR C, AEFLLOHM
WATRET 53 7T N Ty NI —7E LT Tl x
RAaH 2 237'E (unfolded protein) )i, BE{LARL
AN ER B R Nrf2 (NFE2L2; Nuclear factor
erythroid 2-related factor 2) CHE /L FaAR
(Glucocorticoid) Z RIE 73 S T,
FEBIE N DD LD EAS T DR ELE K 1 D EE
DA, T aT—F— T (in silico) %, IPA IZH
(7% Upstream Analysis Z N CTRRFTLIZAS S, 7
JARARL ZISED THRUNLET D ATFA HDHZ
XBP1 Zsfhiish TEIzF b, FRBWTidz e~
JEDEMENTLEL TWDZENRIBINT, F,
Nrf2 23l SV CEIZ S5 | IR LEI AR ZH3 B
L CWAZENREINT, Iz T, TNF, IL4, IL1B,
IL6, IL3 &Y TGFB1 ML CTX7=280 0, Yo
NIAL T FVNEHALSNRIENTFHFRINDHTE
DRI E AT,

R5 T, EBITAL T AT AT ARHT D |
EARIIZIL Percellome 7 —H~_— AR L8 HETY
WA AT MBI L
PercellomeExplorer 7’077 41250, 382 @YD
BT —H =2 227 OIF T a7 7 ANT —HITD
WC, FRIL OGS E Bl T 6P E OV AR R
L7 (1), EDORER, 4,4'-D ORELIR)GZ R
THFMEELL T, I OO ELTIA T+
TR T BT AT N2 AR E R ST
SN EOE RN DI TH -T2, HEWV T,
L FWE B L THRBLL TW BB RIS

W, IPA 128175 Upstream Analysis & VN CTha
BUTERER. 4,4'-D EAv T 43, HDHUVNT 4,4'-D &
MR T B AT NI=U A HWEDOEAELBIZ,
Mgl U CEF LB s TR, RN EAR 2
INED THIINLE T D ATF4 A0 XBP1 A3
HENTEFDD, TR W TUIF 7 E DL
MTTHEL TWDZEARIBSHL, ORI Fix, P
A BE DA G RO WNE 2 BATT DTG R Lo oTz,
ZOW, 44D A TATDEAEIT, Sl TEH)
L7215 7122\ C, Upstream Analysis % FH VT
FEMT LT A R 210~ T,

L7z o T, AL E LB LU CTRBLL Tz
AR FEEDDIL, B2 @t Pa e BWAH T2 Jn
72T Tl RS, FRICH L R E O MR TLHEED
IRIBSNDEND | WELEFE D FRAT #E R DN & At
T DIRMTRE R LTt

4,4'-D (%, 7y MTBIFDHEERE 0 #5-T1d 2,000
mg/kg O ETHIEN, ZLTHRE H%IZ, 3
1 BB RO LTS (NERT —4) , Al
BFFRBUEITICIBWTL, 4,4-D OHEIR O
W0 FlckBWT, ik Raerr R78
(unfolded protein) & i DFEENFH IS, ZoN
PEDOEMENTLHEL TWDI LD RIBINT=ZEND,
O, 4,4'-D ICX DB RMEOFENTRD DI
T2 TR ChHEIRIBINTZ,

D. #m

AR ERERIC BT 8B TR BABRNTICE
WO, R ETLT- 4,4'-D 2 A 5 L5 AT
DN, AEEIXEIBICA VT~ T 47 AffMT o
Wiz, EORER FLOGE R T 20798 3
S TE, BEL T IR, 220 D8z
Rt a7y AN E RN LT TERD ST, F
TeAALFEE LB L CTRBLL QB B TR D
X, RS, ZU T EOEVEO TN REB IS NS E N
9. WEAE B D FENT #E RO NE %2 HAHT DIRTRE R &
72ole, DX NTE DL TIHEE WD FRHTHE F
DHIE, BRI EENHE RSN FNRIRL
EH, 2Ol AnEEEABE T, LTLL
BN TIER BRI TR DS FRO DDy T
NHVIFD A RENEE RIELCRY, 4. ZO8LS)
SOBIG AW IEA HE2DbDEE 2 D,
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1. FCFER

Jing Pu, Satoshi Kofuji, Yoshimi Okamoto-Uchida,
Keiko Danzaki, Ruoxing Yu, Akira Suzuki, Satoshi
Kitajima, Hiroshi Nishina: Lethal Phenotype-

Based Database Screening Identifies Ceramide as
a Negative Regulator Streak
Formation. Stem Cells, 2023; 41(12):1142-1156
doi.org/10.1093/stmcls/sxad071]

of Primitive

Takeshi Hase, Samik Ghosh, Ken-ichi Aisaki,

Satoshi Kitajima, Jun Kanno, Hiroaki Kitano,

Ayako Yachie: DTox: A deep neural network-
based in visio lens for large scale toxicogenomics
data. | Toxicol Sci. 2024; 49(3): 105-115.
doi.org/10.2131/jts.49.105]

Hirokatsu Saito, Yusuke Furukawa, Takahiro

Sasaki, Satoshi Kitajima, Jun Kanno, Kentaro

Tanemura: Behavioral effects of adult male mice
induced by low-level acetamiprid, imidacloprid,
Front.

and nicotine early-life.

17:1239808.

exposure 1in
Neurosci. 2023;
doi.org/10.3389/fnins.2023.1239808]

Hirokatsu Saito*, Kentaro Tanemura*, Yusuke
Furukawa, Takahiro Sasaki, Jun Kanno, Satoshi
Kitajima (*co-first author): Behavioral effects
induced by the oral administration of acetamiprid
in male mice during the postnatal lactation period
or adulthood. ] Toxicol Sci. 2023; 48(4): 203-210.
doi.org/10.2131/jts.48.203]

Makiko
Igarashi, Mariko Tsurumoto, Takuya Nishimura,
Yuhji Taquahashi, Satoshi Kitajima: A 90-day
repeated oral dose of 2-
Butylbenzo[d]isothiazol-3(2H)-one  in  rats
2023; 10: 69-82.

Kuwagata, Masaru Tsuboi, Toshime

toxicity  study

Fundam. Toxicol. Sci.

doi.org/10.2131/fts.10.69]

Takahiro Sasaki*, Yusuke

Furukawa, Takashi Tominaga, Satoshi Kitajima,

Hirokatsu Saito*,

Jun Kanno, Kentaro Tanemura (*co-first author):
Exposure to bisphenol A or its phenolic analogs
during early life induces different types of anxiety-
like behaviors after maturity in male mice. ]
2023; 48(4): 211-219.
doi.org/10.2131/jts.48.211]

Toxicol Sci.

TR L, AR, AEIRIER: I B R A (S
FR5BFECRE S E O A BRI B 9~ D et D Ehfa),
AT & A, 2023; i@% 885 5 (73 % 12
7)), AARAEVE N BAR SR AT & (RO

PR, AL I AL e A - S
B LI BROIG B R AT E R B, (L E LR
BiALFEWE LEREE L O &2 S 91 RS, 184,
3-6, 2024

Ryuichi Ono, Makiko Kuwagata, Mie Naruse,
Akihito Watanabe, Takuro
Hasegawa, Hiromasa Takashima, Yusuke Yoshioka,
Takahiro Ochiya, Yoko Satoshi

Kitajima: Extracellular vesicle small RNAs secreted

Masao Takano,

Hirabayashi,

from mouse amniotic fluid induced by repeated
oral administration of VPA to pregnant mice.

Fundam. Toxicol. Sci. 2024; 11(1): 37-56.

oi.org/10.2131/fts.11.37]

B, AR RE — . dEIE B Bis TR BLAEEL
7o PEat - 73, BATAR UL EME OB A8
LIEERUAZEIAM ), 2024; % 2 % HARERICLDE
VEORHEFE 55 1 #i, 223 H R (R0 [ISBN:
978-4-263-73220-5]

2. ZEREK

JEE Ba AR DRI E AL TR TR O
%5 50 [0 B ARFEME RIS M, 2023 46 A
19 H

UM KR fE— NP oA JENE B HT
KA IE< % FEBRIC LD PFOA @ 7 1 %8 Bl 43t
Clofibrate DGR T Y = 3T 4/ EH A SR L C-.
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%5 50 [B] A AR EEMESA R AR | BiR, 2023 42 6 H
19 H
G. HMMMEMBEOHE - E&RR

Toshime Igarashi, Mari Matsumura, [zumi Ogawa )
Chiori Yakawa, Takahiko Hayakawa, Miyoko Ochi, 1. HEFR
Hirokatsu Saito, Takuya Nishimura, Makiko 2L

Kuwagata, Satoshi Kitajima, Recent trends in 9. ERERBE

regulatory systems in other countries regarding the 7ol
safety assurance of new food products including so-

called cultured meat 10th International Congress of 3. £
Asian Society of Toxicology, Taiwan on 17 — 20 July 2L
2023.

SR mEZEE . BR)IFRER, |HRnzE+.
P SE, RS, B B oY ~OYIUR<AK
6 1R G LR 2 DR A B B 27 Ofif
HA. %5 63 [A] 0 ASE R ALH 2 2l 842 (2023.7.28-
30)

Makiko Kuwagata, Hiromasa Takashima, Ryo
Haneda, Kanako Tanaka, Takuro Hasegawa, Hi-

roshi Yamazaki, Satoshi Kitajima: Possible ter-

atogenic effects mediated by seminal plasma ex-
posed to thalidomide in rabbits. EUROTOX2023.
(2023.9.10-13)

JEUE H - 1m0 A B AR

%1 ERPIAR 2T sEe 2023, i, 2023
#£9H26H

IR B 5 A = XL U 7=, Tl =R
BEWIZE ST BT HNEORE~ B M2
FID AN~ 5 9 8] EEERBR T +—T
I AR, WA, 2023 4510 A 27 A

T IS W 513 B BRI 1 LB R~
LB LD MERE~D BB BT 53
B gE~ . 55 38 6] FARHERI S 2 20T K2
WL, 2023412 4 2 H
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Tty + 1sdFETRT

#OMU S <3t | e
il S

dazz

BRERE
(GRE, +RE. EAE B

B 5 & BN
(|52, 4, 8, 24KEME)

X1 BFRELBHZ TR

BBIE I oE REERM, BREFE(L, B TRBEEICOWTOIRITOME 77U TORL, K& MH40
3V T NOFR AT & 2O B ICAEE R 2 (SD) i (O ) bt ORLEZ, — 205
BT &, K945,00080D - 23D 1D,

e=yl=ga FELUE

Indigo 0.805
Aluminum ammonium sulfate 0.785
Bisphenol A (corn oil) 0.635
Tetrodotoxin 0.607
DMSO 0.586
4-Ethylnitrobenzene 0.585
Sodium Dehydroacetate 0.581
Dexamethasone 0.579
2-Aminomethylpyridine 0.573
Verbenone 0.571

#1 4,4-D LELLUZFKINEZERETHLZHEDY AR

M EZBIFE LT= PercellomeExplorer 7’177 A2, Percellome 77— X — AR LM FREI I LU AR AT 2
1To77, 382 @ DORERT —H _X—AH 227 OF 7077 AT —H|ZHOWT, FARILT- Kz Ak 351k
FYEDOVARN AR U (R OB G-O5E 2551 L) . W VbR 3K~ 7,
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Upsiream Regulator Molecule Type p-value of overlap [Target Molecules in Dalaset \
1[{TP53 iransaiption regulator 4.25E-16 |Abca8a,ACER2 AKAP13,BHLI
2 |CTNNB1 iranscription regulator 1.21E-12 |AKAP13,AKT2 ALCAM,BHLHE
3|ERN1 kinass 2.39E-12 |CAD,CEBPB,CPT1A DLAT,DN/
4 |tunicamycin chemical - endogenous non-mammakan 3.16E-12 |CAD,CEBPB,CPT1A DNAJB11
5|XBP1 iransaiption regulator 7.76E-11 |COPE,COPG1,DNA.JB11,EDER
6 |lipopolysaccharide chemical drug 1.38E-10 |AKAP13,AKT2 ALCAM,CCAR1
7 |beta-estradiol chemical - endogenous mammakan 1.68E-10|ACER2 ALCAM,BAGALT1,BHL
8 |EIF2AK3 kinase 3.85E-09 |CEBPB,CPOX DNM1L,EDEM1,
9|SRSF1 other 2.35E-08 |EIF4G1,EIF4G2,NARS1,Qars1

10 (USF1 transcription regulator 5.77E-08 |CAD,CEACAM1,CEBPA CPT1/
11 [trovafloxacin chemical drug 6.86E-08 | BHLHEA40,CEBPA EGFR, GNP
12 [tretinoin chemical drug 8.39E-08 |B3GALT1,BHLHE40,CA8 CAD,
12 [clofibrate chemical drug 9.97E-08 |CEACAM1,CPT1A,ECH1 ,EGFF
12 [ATF4 transcription regulator 0.000000187 |CEBPB,CPOX,CPT1A,IGFBP1
15 | metribolone chemical reagent 0.000000188 |BAGALT1,CPOX,DBI,DLAT,EC

2 4'-D eAUTAIDEAI, BLTEH LB B FITOWVTO T 2E—F—#E4T (in silico)

IPA (23517 % Upstream Analysis Z TG L7ZREER  /MEAZ I ZABDERE IS T- TS XBP1 722875

K7L TS TE e, /AMEBERARL ZABIEEE Z BN DK FIZOWTE, HTLDOKEEEZ T,
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