HITS 4
SRR RSB TEHEE R A F R Wle (LFWE D X7 iH5EsEE)
{EFFEIZ IS 3878 AMERE Bl 2 98 A T2 7o 7B e MR TAf Ay
HEGLD 12 8D D HIENTSE

SHEMEEY: BBFEOT — % 2ER LICEBRMRE R AMFHEFE OB &
ERIEORRICET D5

wgeois bk I ESERMREANERT LT R E

MEEE

AROHMFEIL, ALFE L EXTREN D ORDITIN U, ALFRETO NMERREIZBET5F
EMFHMIC I T Din silicopE il FIEO B 7 IEMGm 2L T 5 2 L 2 HMIZ LT\ 5,
RAFE L, ENA DY R 7 3R 235 1T BinsilicorH il FiEDOIE FPRLEEZFHE L, 1k
FIRIZBOWTEHAREE B 2 oD HIEKOGmE N H 5 ) E et Lz,

EWNA D U 27 FHIHERIIZ 31T % insilico FHATFIEOTE AR OFMA CTIx, ERH
DY A7 FHAMEERE T D in silico FHAMTFIEOTE KDL, EERHEEISEZ X 5 in silico 7
FIEORRRIL, NMEFICET A EMERHMIICAER B2 o\ ET — % X—Z in
silico FHAMTFVES 206 FH U 72 S O FEA TF15 07 Al D Ml A2 12 B33 5 SCHkIZ 2T
K a TR, T ONKEZEI L 7=, BN REACH AT, F¥EHIT LD REACH 4% T
?D in silico FFAMTFEDOTE AR DUZ OWT Z ZEHFERNTITRE 22 bid i<, KIEHR 5
PSRBT A TIET v RARA v b OEMERER I 2 Tk & L TIE read-across 73 it
THoTEN, TORLGEIZOWTIIIREND D75 —ANS N ERbrolz, —F.
ECHA Tid. 2027 L TIZT X TOBREMEIZOWT Y X7 EHLOEIFNENAS T 21T
YT EEHBE LT, FA—vrr 7 a—F &2 AW HE = — X5l 2D T 5,
KIE TSCA Tik, H#HIM4BTH 5 KE EPA IXHHFILFEMEOHFEEICB O TR LY
QSAR/read-across Zi& H L 727l 21T > T3k ¥ . New Approach Methodologies (NAM) @
WAZL Y, BB DO BR KOG 4% 2025 4F E TIZ 30%H1, 2035 4F £ Tlo2BEd
AZLLELTWA, 2020 FFITIZINAM B AIICIANT 2T — 7 T UBNARINTEY . 45
% NAM Z{5H L72fHE2s L v A T & PR S35, Readacross (2O T, s
TIHERIC T — AR Z T OEERZFDOILFIT L HEDOTENH L & Ec kSRt
WAL DRRFIDPE NN ATON T DRI AR TE T2, £/, 7—2 X ¥ v 7 O7UED
DT= DI NAM T — % O ANHESD 5L TWV D AR HER S 47z,

LI E&BSE % . Readacross LNV /L—E U 72 DWW T, BERAICII LR E T O
HH & 2o TV D ki, B AEEE, BEEME, BPAMEICEHATE2EE 45
e, BRI %25 OGP & D HERE RN D 7o BN BB 2 5 & BEITIEHT
X DHHETIEH W E BN, SBORGHEMIETIE, ALFEDO R 7 ) —= 2 73
KIBWE DO NG 7 —ARXE T ¢ % Fii L, B E M O R 15, AL P EEemb
PR, A, BET m 7 7 A VFEICET D IERINE D FHIES, A7 V) —=v 7FHE R
BT A EmOR LS, BEMER Read across/ 7 /V— Y > 7 O 4 MBI T B R0 H1E
IZOWT, A7 V==V T COIEHZRITEE LTEMF 2D TS ERH D &%
Z 71,
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A BFFEER

AORFSEIE, AL TP E LSRR EN S
DORDITIE U, ALFETO ANEEEIZEET 5
AEMFEIC T Din silicod Al FiEDH -
IERSGHAREZ TS EAZAMICLTWY
%o ALFRED 12D O NERERZ TN CTIL., Bl
£ ETIT, FrLSwE O & OBEfF b
VB DA Y ) —= v TEMEIC BT AR
JEEE O 82 & LT, AmesilBRfs 5 2 HE
TET % QSARNE R D FEANH ~DIEMRC | i
BAIZ X A {E 8PN BV Read acrossZFAll fiti
OEM BEFLFEHEDO AT UV —=2 T 5}
DI) %47 > TWD N, ROHEMFTRIL, £
DOAIZin silicopFAl T O TE Y m<0TE F 7
ERH LN ERGFT LD TH D,

RAEFE 1L, EWSLD U 2 7 FEAHERSIC 3

F%in silicoRtiFIE DTS R ILE 2 A L .

EFIEIZ B TIEMATRE L B A b D 51k
R OGN 8 % A it LT,

B. BF%E 5k
In silico FHAMFIEDE NS T OGRS
DOFA
(EEr)) #EETEEFES (Q)SAR X° read
across (RA)E D in silico A F1EDE AR
HERET A0 OMEL I L, BR
FIZIE, BREELZBESVER Lol
U387 7= 72 AR kb IS U 72 BEAm 200 D f 5t
~ L E ORI O 728 D (Q)SAR K
N Read across OF|H~] *DBNAKI N
2017 FRIZ DOEWNSTD in silico FHTTFiL
DOIE RSO, AR B3 5 A E MR
WWEREBZONLEMET =4 X—Z2DFH
2, insilico FHMTFIEE 215 H Lo 5 OFE
Al TFESCREAM O Mk A2 1 2 BE T 2 SCEREH A
%I LTz,

*https://www.fsc.go.jp/senmon/sonota/index.data/wg_gijyutsu

TWDETTIERNRIAE D insilico 7

MTFHEIZDW T ERNAD U R 7 3R

DU =T H A NOARERVFEITHSX,

WD U R 7 T RS % C O 1E AR (in

silico M F1E DTS, -3 2 BIEEH |

IEH B GFm) & 20207 5k, He

EREROBHAICET 28 2 %) Zii& L

77

(2) NEEFRICEET 24 FMERHMbicA H &
EzoNbEET — 2 N—2ADOFHE

(B3R IE T NMEREIZB 4 5 A E Rk
AR EBZ N BT —F _X—R|ZD
WA L7,

(3) insilico #HMi FAEZ 211G LI B O
P TSP R A O Pk A 2 BT A SCk N
7

[ B B 045 [ O REA A B 2 31T 5
{bFEWEEBE RSN TNS (oW
ASBRFNH SN D AREMED S D) insilico 7
FIEF ZIE A U 72 el O F-M T 1AM o
Pk A B9 2 ORI 217y, AR
SCERIZOWTCREAZ AT L, 2R L
77

{ESRIETIE, BRI TRE SN DT
WE DB AL T 5720, FHlxT5
Ee Dt E (MR, AETERS AR EEE
BAREME, FEDAME) & LI insilico FEAT
FIEOIERNEZTE L, 70, 2MH
PERRRAENESE  LFIE DX Gs% & 72 5wk
HH T, insilico MM TFEZTEH U723
AX— LD ENEA TS, AlE
O TITZZ b OFEMEEE D720 DTE
WIS TH AR E LT,

L Y AO T =3
AR R O 2 LU TR,
C-1. EHNHADY X7 GHiEE% TD in

C.

kikaku_houkoku 1.pdf

PENRIL, LLFOE) THS -
(1) ERSADY 27 FHE#EISE TD in

silico R FIEDTE RDLO A
NEERRIC B9 2 A HMERHmIC TR S 4
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silico R TFE D IE R
FHBEToO LEMBROILTFMEDOAE
PERHE I 35 1 2 1 AR DU DWW T ORI &
Y,
(1) BRMMEZa T (ECHA)
ERJM @ Registration, Evaluation,
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Authorisation and Restriction of Chemicals
(REACH) &&IZB VT, e h~D
BPEIZ OV T, FIREZR IR ) FHEEh A E R LA
SDTFIE (invitro 15, BRI ETZITEER
FEREIEFARY (Q)SAR) ET /L, F7-13H#
EHEME N DR (I Vv—E T E
I% read-across) M5 Z LRI
TW5b, Fo, T, 4R TH BN
{LZ5LT (ECHA) I2B W T, #ifil=—X
P A BB & Uiz 70— 2 73l Fhi
STV D, Insilico FHGFIEDTEMICH
7o o T, BRINMEET (ECHA) T,
QSAR & %\ X read across (RA)/ 7 /L—1E
7 1E F OBROF| I St % REACH B
FEXIEFETHRELTEBY, &blT, BRS
RONEMT BRI BT~ & FHEE, PR
ROFEFTEZONTYH, HA X RAED
LELERFR L, FEEFIIMIT TAR
LTW5s,

ECHA Ti%. REACH HHIZ 117 &5 3
HIZHED & 3 E I LIS OB TT1E M
OVRRBRERNE 0D T2 o OV ] DR PLIZ BT 5
WEHELZMMEESITRET 2 2 L 0NEB
T HITEY, 2020 4F 6 AlIcAR ST
45 £ The use of alternatives to testing on
animals for the REACH Regulation, Fourth
report under Article 117(3) of the REACH
Regulation” (ECHA, 2020) Cl%, REACH %

B INBGRD T2 O OFEMBEA 2 7= T 7= DI,

B OV BR LA O T (QSAR. read-
across/category, weight of evidence, 7 — 4% &
W, RERIERLE) & COREMMA Lk,
Annex VII~X OFFHREMEICFZYE T 5 98,017
Ry Zsxtfe & LTk R s S T
W2, 2016 4E & 2019 AEOTE LRI bk
T 5L RA/IT Y —1T 27.7% (2016)
—25.1%(2019), QSAR 1% 3.0% (2016)—2.6%
(2019)TH V) | FE AR DI TN D DIE
FANEZ 23R TR WZ EnNbho Tz, 72
B, EBROFEMIZ. 27.6% (2016)—27.1%
(2019) T~ 7=,

F 70, BMETE A 8O SRR L O R
BUZ DWW T HfffT STz, BFIED T
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DO EMFMHEE IOV THER L& 2
A, — it (EHR 53 &2 TORER
) IZOW T, RADIERRE B L. &
[ FERBR D ERiA L D> - T2, AFER AT,
in vivo BEEMHEICOWT Y, —ikEM & [
FROEA DI DAV T, In vitro BInFEMEIT,
FHRBRO IR K H L <. KT RA OIE
FADGENT=, RN AMEIZ DV TIL, RA DR
T o 1208, 17 L TR ©
XRVEOEEN R E o7, UED
WY, FEMEEAICEWT RA NEHASH
TR OEIG BN E R no 203,
AR OHAEETIE, RA OIFHFH DL < 1%
EREICHEIL L Tz 3% <, b
FWVEORARIER R D IIEA
THdHE LTV,

PLEDZ B, ECHA Tl in silico 7Y
M FEEOTE A2 RET D721, Kix s
CEEER LFHTE 2R — b 58 A
2 TCNDN, EBEOFE CTIlI 401 H
% RA %G UToiHiAE R A 1525 2 & 13
LUK S D Z & 2Mal 277,

7¢%. REACH B8kI2351F 5 QSAR D
FE, KAEREAEEEIXEMERED
FRIZFLTHY | Ames iR AER 2 HEE T
% Ames QSAR DFEIENFA HIVD in vitro &
REMERBR ORI 2 & ®, {LFIETOENE
FHIIE B 2BV TiE, TERERMENZ &3
o7,

% 72 .ECHA TI[%.2027 4£ % TIZ REACH
BEES CLP D HXRISME = 52 To
W (2020 4F KB £5.C 23,000 ') (2o
TU R ERENIH 0T — X ERDOE
SEMART AT T CHL 1 DB 5 BE AR W R
FEORELET) ZI1TH2ZEHME L
oA Bl Ml ¥R B% (Integrated Regulatory
Strategy; IRSWZ LV . 7 — X ARk, EWE
BEORFE, BLHIHE 2 IE 5 2 Bk 4 & 1T
S>TU% (ECHA, 2021), = OEHAATIE,
| WEfClI7e < MEELER & 2 WE %
TN—7dTrZ ik, UARITEMC
) 7= ESE DR O l) CIETERYIZ iR
BN DWEORFEICHESL S & L, 2021 4
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12 A2 19 ZVv—7 (454 WVE) O A 5
FAFRLTWDE, ZOFMAEDOFTOLTF:
WE > 7 )v—7{kiE, REACH HLHII 8 E X1
|\ZF0H S 72 REACH B85k 0D 7= 6D D ELEk Y
IR T N— iR . Y
DIEEDNHE A2 @D, BIENREEOH 5
WME a7 N—E 7T HDOIESE L
TR END BICEENLETH 5,

U EDZ &, Z7—7{L/RAIZED
A FEVERH AL R N A T 7 ki oD
BhERAL - AL N ATBE CTH D8, D X H 77
HEY ORmE) TZA—T 5002k
T, T —FOERBEUMOZ Y MHITRD 5
NDOREENRED Z ERNbIroTz,

(2) >K[E EPA

The Toxic Substances Control Act (TSCA)
TiX. Fr# T o A s
(PMN) ([ZBWT, 7R LHHIS R/ TH D
K E R BER# )T (US. EPA) 12 X D
QSAR/read-across % i H L 72 58 A5 23 FE it &
LT E 7=, PMN TlE, HiEE~OELR 72
AR I T T, U.S. EPA 23BA% L7z
A7 A Y — R OMEEIEMEMES (SAR) & H
W2 A7 ) —= 0 7 FEIC I A BR S 2
W2 T —Z DFFEZEIT> TV DHIRMTH
%, F7-. TSCA TiX, TSCA (ZF1T % HHE
R A2 AR - R - RO T 2 72D DR
15 &R D BRFE & I AR dE T 5 BRI T
> (U.S. EPA, 2018)D I, 12K D in silico #¥Afh
F{E 2T 2 New Approach Methodology
(NAM : B Offi ] % [B1EES 5 72 0 Db
DA EFEMR Y 27 MBS 215 H 4 12
T 2H6DLEM,. HiEkiwm, 7 e —F
(QSAR D X 95 7p 3> ¥ = —Hin silico &7
NEET), EIEEN L OMAEDE)DE
ANEHED TN D, NAM OEAZ[AT 725D
?OAZE (DNAMs (23T 5 720 OHifil o
FHRMEREG . QEER 23l 5 72D D~ —
AT A v EIRE DO . ONAM OF G
FEE DR NT BB~ i D SERE, @F}
FHEREICI Y #i A, EHERERT v v 7
D AHT-HD NAM OFiFR., AT —7

15

BVE—DHBEE Al a=r—ay) &
ERT AT HDT— 7 ST % 2020 D
NFRL, TNEBUEITEH L 2024 F£ETO
I - BRI 0HIS 2R LT b, 2021
£ 11 ADY—27 7 Z UHHR (US. EPA,
2021b) OH T, NAM O EoEEkE
~OJEAEE T T 57200 6 DD —A
2L T 4l (O T EEITH on-going)
ZRLTED ., ALFIETO NMERETE R
WZBES Dr—AAZT 0 L LT, [MEME
P OVFE D AR~ NAMs O H

(NAMs DA & 2 18w & OFEE S
MR D AR ORE L. Bl Lok
EDT=DDE R POD OFFE) | KO 5
AR ENE (DNT) A7 v v v VR O 7=
DD NAM N7 U—OFIF ((LFEWE O
DNT RT7 > ¥ % /L®D Weight of Evidence
(WoE) #FAHi > H )T DR DI EEIT I U
CTHBE/LIWEZFHNT 2 invitro RER S~ 7
U—OEDHAR) | BTz,

PLEDZ Lt KETO(LSE Y E
IZRBWTIE, HHI4 R THD EPA BH S In
silico I TFEAIER L, FEMWE OFAED
BRI K> TND T ERbhoTz, £72.
in silico FHHFIELIAN O NAM 1%, BfFEE T
IALSRIEIC BT B N BN T3 H
STV, TSCA ITBITHr— AR
2T 4 DFERFICIKASE, T—HFX v v
ZHLD D FE L L COR MBS VBN & 3%
T DM ENH T D AlREMEA R S Tz,

(3) #7F % Environmental Canada and
Health Canada
AT ZNTB T DT E ORI & B
[ZOWTHIIT D b HERERED—DT
b 5D K ) X BB R # 5 (Canadian
Environmental Protection Act, CEPA) TiX, (1)
WO RMERS SOV E IR EMEREERH Y |
b b E MO A3 L CARE R
T (2) ERISEFICRE RERB &
D, 8D W ILEREE D RTREMED & D WE &
ET DI, ENTHERHIATHWDK
23,000 WEAE T TV E—a L, 2006
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A ) —= v Tl D LB 78 e e
& LT 4300 B & BE LTz, BEmEOE
FEE DOWNFRIT . B SE 500 WEL HFEE 2600
WE., RS 1200 WE E LTS, BT
VE—va VOfERICESE . APREEIZ
BERCTE 2 BT 5 72D O 22 4
&% W5 72 b8 & BEE B (Chemicals
Management Plan, CMP)® G U R 7 Gl &
HED TN D, 2011 FFE TIZ, £ 1100 PEIZ
DWNVTHHL L7z, F72, 2011 FERERTIE,
FO% SERICI DO V—TIZEEND
500 MEEFETSHZ LICONTHEESE
IH & L T 7= (https://canadagazette.gc.ca/rp-
pr/pl1/2011/2011-10-08/html/notice-avis-

eng.html#d127), = D7 /L—E> 71X, CMP
DOF—EEO—RE L iThi., Eeb%t
Ml ZDMEEDT=DITEIREN-H DT
%, ALTFWE ORER) E 72 1 IHERER 708
PEIZ SN T A —Ab &, B D%)
TN RO DM AF WA IS N T ARFR
TExAET DRES . B RITEIO Z A
> 7 B ORERRE OB G-I HOWT HEE
LR bREINT FIETH D

(https://www.canada.ca/en/health-

canada/services/chemical-

substances/substance-groupings-initiative.html) .
723, PLS @ U 2 7 fHiond k& H 45
L. CMP ~® NAM D& A|Z DT DfEH)
WHED AL TN, Hx R FEDO LV E 2
— DR, B FOIX BHEEM L invitro D
EIEEICE S EAMEERIT &
(bioactivity exposure ratio: BER) % U X 7 7¥
fiic BT MBI EF 2 L LTHY,
U 27 G OESENEAI R B H WD Z & A
XFENT=b DD, fERTE7#PH TIZA
TEFERHT~D NAM OHLY IAFIZ DOV TIE
SkInTnighoiz,

ARRF Tl AL LSO (RS
i B T in silico AT TF1EOIE IR
PUZOWT HFHE Lz, ERNMIBIT 5=
L OARHY) . BT DT RS D S )
LR, BAAHEE - BaetldEn b 0%
HY), HEtoOEENE (EREM) OFHh
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TlX, 9 CTIT in silico 7l FE (QSAR X°
read across) ) MEH SN TEBY . A KT A
R A F— AR RE STV DRI T
Hb, TNHIZOWTIE, fiko@y, &
P BT RDMER Lol T/ ey
UK LT sl o5t ~b '8
DEMEFEA O 72> D(Q)SAR 2 U)X Read
across DFIfI~] IZEFLDLNTND, &
R B TIL, insilico RN FEDE
ANERRFT Y HER T —F T 7L
—7REREINTEY, s EOAR
(2017 4F) LR d ., [ ibfd R 8 mc
BT (Q)SAR A TEM L TZ K5 % 5FAf
THHAEDOTF & (2021 4F)) (BILLET
BaiHEHER T —% 7 I —7,
202D)&AERC L, i s B L R g el i
O DOWHWE, B RN AT 5
LW E (UL [Hlis e ) ofdis
AR THA U DA, SR 5298 DG
WMEOTMRBRT — 2 2155 Z L BN
LW E OBFMEFHBICH72 0 | (Q)SAR @
THRE R Z BT — 2 R L L TR
AT 52 E#EEL, Ames REBRIC XV IR
H S D RN Bh s e (B RIFNE) 25T
i3 2356 OFERMFNANRED LI TN D,
L - FEVEZEOBW MR L TET Tl
7oL, BWHEERLOMICTH, Bnmt
[ZBIT D IE BN 720 ATL. QSAR % Kl
L. BlndEtt (BREM) OfF %2 R
HEWVWIAF—LNTETEY, QSAR #E
RESHLUTFHEFH b ARINLTND
(AN A N7V AGHE
https://www.fsc.go.jp/fsciis/attachedFile/downl
oad?retrievalld=kya2003 1804908 &fileld=201
)o

C-2. FEBEHERISIC L 2 in silico FHTiFIED
b IR

(1) OECD

1 ) Integrated Approach to Testing and
Assessment (IATA)
https://www.oecd.org/chemicalsafety/risk-

assessment/iata/


https://canadagazette.gc.ca/rp-pr/p1/2011/2011-10-08/html/notice-avis-eng.html#d127
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https://www.canada.ca/en/health-canada/services/chemical-substances/substance-groupings-initiative.html
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IATA X, flE 2% OIFHRIE (BRI RRE,

in silico T ), TN —¥Y 7 Kk read-
across. in vitro iRBR. in vivo iR K Ot R D
B NoOT —H 7 - fia L, ~PF—
REZITY A7 Offiaza 8 FETH D,

IATA 2 XD —AREF 4 3 EfSNT
BY, TURFA L FELTRBZVOIX

KB G- (r— A A X T 4 H5D 34%) |

WICFE AR (17%) Th o7, (LFE
TOFRMEFMEEE TH DB EIZONT
1% 7%, 22 SLRME R OB m i O R AR e I
K 23%THY ., BRAECET L7 —2 R
BT I hoTe, F—AAZT LIZBT
LEMEOBHE L TIE, Zv—Er T
(Read across) 3 B2 < (50%), IKIZAZ Y
— = IR T E(G1%) Th o 72,

INHDr—ARLT 12X DHHMINE % |

{b581ETO NERSEERHMIICHR AT 5 2 &
DATBE T DL, NEDZ LM% K Eln
WCRHl T 2 ERH S Lo b, £, Z
oD —ARRT 4 TO read across 12 L
B RHEFEFNZ W TIE, S %RbEE A
O read across FHli & 1T 2 %e D, FELWME
BEOEZ T, BUMEEFHT 72012
VEREE, FHENEDOE LD FOSEEIC
RHEEZBND,

2) OECD QSAR Toolbox
https://www.oecd.org/chemicalsafety/risk-

assessment/oecd-gsar-toolbox.htm

OECD QSAR Toolbox (£, #7 TV —7
Tu—FIC K DRl &2 ST D7D
OECD ICX VBB SNIZT AT LATH Y,
FEN GRS T A OF FEERBRT —
L0 AEME R SV — L TT BT —L
REPERHEINTND (RHiAA—Ta Uid
QSAR Toolbox 4.5), & DO, FHlixI &
DU EBMORRICHIEN TE 5, +
iREE LT, LEABIT 6TV D,
O% =7 > MbEY OREER: & O

IR AT = XL FE T NIERE T DR E
@A UAEERE « A H = X B F = IXERH%

Fr % B9 DO F I E O R E
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@F =4 X v v 7 &b DD DOPEFT —
2 OFIH
Lte b T — & 5 OYEFEOHEHE D YL
N TEIITWND Z &M D, read across &
THOBOERBRY =MD EB26N5,

(2) Bk

RN Tl BRIMGE S EU I K 2 PE (7]
WFERR % 7 1 7' 2 Horizon 2020 (2 &Y
EU-ToxRisk ( 1IE U 44 #F : An Integrated
European  ‘Flagship’  Program  Driving
Mechanism-based Toxicity Testing and Risk
Assessment for the 21st Century)23 7' 12 ¥ = 7
k& L TAT 4 7= ( https:/www.eu-
toxrisk.eu/) , EU-ToxRisk Tlx, K{E#H 57
P, TR A TIEICESZ H T, NAM Z#t
A L7z read-across 7 —7 7 0 —3BAR &
7. Read across |%, &AL L TR
A~OFEEBFLL TND LW RES
BT, ABFAEE L OB L PEPEIR 3
FLILTWD EEB X LN WEORHEMER
WMENNTT =2 F v v T ORI D %179
M. PERD read across TlE, FF T aFx
TA I AL N AF I ADHEL
PEIZOW T TE TW D HEFIRZ L,
FDH, K7a =y MTHE, invitro &
in silico Y —/WVEHNTRFFTaxFxT 4
I AL NX A AFTITADT—H %
BERTHIELERAAL I EERELTND,
o, E NEMAELZ TRT 57200 in
vitro 725 in vivo ~OIMENRIRR I LT
5, RSN NAM F—# 2k v, BEfF
D invivo T — % YR — kL, EMENB X
WERITEEWICE h~DOFEMZ2 TH
MWTELHELTWD, K ry=7 M,
read across TOT — X ¥ v v 7 /XHD (T
NAM 7 — & OIEHB RPN L 2R
THOThoTc, KFmy=r NIF—R
ALT A PEBES N TV 2, 5%EN
LONKEREAEL, EDX 5 725GH CTAEREK
I ED X D72 NAM 7 — 2 BNIEH ST
WD, ETED NAM T—H T ED LD
RHETHRLNTEDEHRT HILENRD S,
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—77 KETIE, KEBRBIRFET (EPA),
[ 37 B B FE B AP ZEFT (NIEHS) (ZASHD
ZE L EFEMET 0 7 F A (NTP), EILAE
ERrITAL—vaFAREE S H—
(NCATS) J OV & & = 38 & & (FDA) 28
Toxicology in the 21st Century (Tox21) & I
Noary—v7 L& L, TiRO(T
WE. BBl SIS G G K OE
PR D22 M e T 7D D SR BRI
HHEERFET L LI2kD ., 21 o
PO ERET S Z L2 HIEL TS,
Tox21 D HEIZ. DL FEIC LV EF s
LEMZRNEED A =X L EHEL, ©
72 BRI TE & 72 2 W E OB SENRRL AT
T 21TV, @ inviveo mMERISE LV I
THTL2ETNVERET DL LLLTVD,

2021 FE 9 HICAKkB 2T 71—, L
FEFT AT I —FEEIZ KD “New
Approach Methods (NAMs) for Human Health
Risk Assessment” E BH L 72V — 727 2 3 » )N
BAfE Sz

(https://www.nationalacademies.org/event/09-

23-2021/new-approach-methods-nams-for-

human-health-risk-assessment-meeting-1),
ZopT, BfFoEmRBRoOLEMEL v b
& ORFEMEICEET A kL B o —HE R L
NAM OFHIZE DY F—va v ke
BT DORESLIZ OV THE Sz,

C-3. NEEICBI4 2 A EMFEIC A &
EXONDHE T —F X=X

BRKAZ THR & g 7 — 2 N — 2 03
FENTW5, ECHA TiE, OECD X5
EBE#E — b EEFERT — & N — X
(International Uniform Chemical Information
Database, [UCLID)E U CHEBE S 7= A EME
sz A LT, ZD5H REACH ¥
kK v = o WX, §iik o OECD
QSARToolbox |ZHEA S 4L TF Y | read-across
1T L CHERGNET -4 Y —RA Lo
TV 5, KENZIXEPA 3B % L 7= CompTox
Chemicals Dashboard 3% ¥ | 120 Ji %z
DALFWE O, miE X< BRI 2%
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WANEL EAN TN D, AT —Z =L,
LU Em-CREE Y A b (] PFAS Bl
WE U A 1), PubChem 72 & DT — 4%~
— A, Generalized Read-across Tool (GenRA)
(i) 2V > 7 LTERY ., {bFEWE O
ORI THND Z &
HfFshTwb, E£72, EPA [3JHA T read
across > —/b, Generalized Read-across Tool
(GenRA)Z BA¥E L7z, BiFFR T GenRA (T X
% TR R O B BT ORI H OIS
HBILTWRWR, 4%, EPA IZXL % read-
across [IZIEH SN D AEEME DL B X B 5D,

LB R LT =2 R= 20 — L%
NI TNWD D, N S0 Mk
FTONWTIE, FERRITHE - THZR &3l
TE R, AHOAKRFHENIFEIZI T Read
across HED 7 —AAXT ( BAT ) GAEITIE
AL, 20 HAMEZFHMET 2 Z L3 AHET
HDHEBZOLND, o, EFED read across
IZBNT NAM 7 — % OLEMEN & OFRE
HLDOMNF, FIEEETE TR, ZDT
D, Bk SRE S0E O SR E A 12 BE
T 5 BEAF O FEMEE R A O LR T — #
DHELEIZL DD, 5B —ARZT
£ T NAM 7 — % ORI DN TRET L
TH D,

C-4. insilico e 1L 21 H L 72 e DEE
A T SO REATG D P A 25 |2 B9~ B STk AT
Pubmed % FUN - SCHRAR R 21T o T2 Al AL
L5 E D N BN BE S 5 in
silico 7l read-across Z & TeRAM FIEBRFE |
REAMARE A . FHAR U BT 5 SCika & L
T3 EMH L, 205 6, MR
£ % read-across DT AFUVIRIAICES 5%
ALAR— NEFEHEE Z DI Tk OBEE
EEBLT, —HOXMEE v 7 T v 7L,
ZOBE % LI FIZRT,

1) Chesnutetal. (2018) Regulatory acceptance
of read-across. ALTEX. 35(3):413-419.

% 56 MKE#VET2 (2017 4912 TR
SN TIA NI —T 47 THHICE


https://www.nationalacademies.org/event/09-23-2021/new-approach-methods-nams-for-human-health-risk-assessment-meeting-1
https://www.nationalacademies.org/event/09-23-2021/new-approach-methods-nams-for-human-health-risk-assessment-meeting-1
https://www.nationalacademies.org/event/09-23-2021/new-approach-methods-nams-for-human-health-risk-assessment-meeting-1
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\F % read-across D32 17 ALJIZH W T EU,

KEL, BARDOHIH Y FIZ X D read-across D
AT AFVIRIL & Bl m Y 7281 5 read-
across A FH OFRE & B IO W Tilkam
L 7= W N D i i
(https://www.altex.org/index.php/altex/article/v
iew/1005/1134) 3 AR ST D, Z OMEEE
\Z X B & read-across 1. {LFWE DN
MAY ) == T T =2 X v v I HiEkx

HREICT AT LW T ua—FD 1 DTHY .

b E DLV DT D DE B —
NThHDHELTWD, ERIZ, FOKTIEEER
R R - AROEFEIEAINDY
R0 DOREIAERMIZEI LT read across &1
L7552 8 0 | A 1B 23 read across
T D7D OME DY — /LA B L T
WAHRIMNSH D, LvL, Bl )E28 read
across 2T AL DT OIITERH Y ALk
FAEE OFELIMEN read-across DIEHETH 5
72 read-across DFEHR A Ef 1T, HEEDD
T NTRIENS K D AW TR OE W T D
TNThHDHI LT oL, BEffiTe
72 DAL E SRR T — 212 X A RVEMIE YL
D THDH L0, AKX ALE SR,
TERRT % 2 & IC &K DML TE DG,
T—ARAZT 4 B BT Z LIT KoM
HIYREORBRED b L —= 0 FRMET
HDHEND ZENEE SN TV,

2 ) Westmoreland et al. (2022) Use of New
Approach Methodologies (NAMs) in regulatory
decisions for chemical safety: Report from an
EPAA Deep Dive Workshop. Regul Toxicol
Pharmacol. 135:105261.

ARICHERIE, B RBRRET 7o —F D7

D ORI S— K F—3 > 7 (EPAA) 2MEF:
WE Oz EVERHIIC IS 1T 2 NAM OFHIC
DUWTHRAET 572 2021 4F 11 AIZBEE S
#17=” EPAA Deep Dive Workshop” D2 % &
LOTEHEETHD, ZOV—TvayT
(T BROINES OERT Tld NAM O AR
EAZ ANPHIR SN TS 72D, BifE
BT 7' r —F DD ORI S— k) —
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v 7 (EPAA) X, b FOREFEEZRET D
ZEERE LoD, Bl EOWREE ET
HZ ExAME Lz, (PR
75 NAM O ZHRT 2720 ICBfE S
N7-, & ClX., EUREACH #H], CLP A
A (HLH] (EC) No 1272/2008) ¥ X " EU
Chemicals Strategy for Sustainability (CSS)72
AL E D2 M B 5 B Lok E
DI=HD NAM DIEH & v 9 FEERAY 7 8
WZERZY T TV,

U 27 GBI 5 NAMs FllFl oA
W72 (r—A A& T 4) Tik, NAM i
IZBE T B 5 ER Rk 5 2
EMTE  Fr—AAET 4 OEIZIY AL
FWVE ORI A SR L, Bl FTRE 22
W L RN A DEREMEZ D D 2 &M
TEXHELTWD, F—ARXT 4B
MDD E I NAM IZEE S S AR Y 2 7 5E
fili (NGRA) Fikimix, $eE0 o8 (F : b
BEEn I X D 28wk & R EAENE) ok
LZERANOBRIEICT CICHEH ST
%, F7=. EC ® JRC 2L 54 (HAY :
CSS DT 7 avd—o>k LT, REACH I
WEMEZMESE 5720047 a %
BT D DITHESLOFREMED & 2 15 % UL
THIE) IZEDE, NAM ITEEHM Tk
LRH SN TEY | AMEREICOWTIL, 2
DLy, FrE sk 22 R M OFHME I
KH%< NAM BNIEHA SN TWD Z &
mENT, — 07, BBAME, e, JE
PR FENE, PER AR E7R & D Jo 0 EHEe g
FCHELDTZ Y RARA L FTIHIERH ST
WRWZ ERbroTz, ZILb DT RN
A 2 MZOWTIE, AIREZR R U B0 NAM
DIERZRIT 5 Z L2 X BT RET
HDHEWVWIRELHoT, Tl A=
g v T, AMEED T DL EWE LA
PEREARIC 33 T 2 Bk EoREE KET 572
DD NAM Ol # Xz 5 Hi e 7 7 m—
FORVERHESRZ RS 5 — T, FER
B CHEARETH D Z ENRAARTH D
ZLEARMER LT, 5T, NAM 2{EH L7z
BRI 2@ IE, WY A ik


https://www.altex.org/index.php/altex/article/view/1005/1134
https://www.altex.org/index.php/altex/article/view/1005/1134
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i S AT TR < HENHAZ DR
R % T AL D IRH| SRR OFE A EIF b
VETHHE LTV,

D. ¥¢8®

RS ClE, ALFRIETD in silico 7
LD BRI IS HIEE R E T 57200
ENACTOTERR I E BT D& A21T -
7o ZDFEF . (Q)SAR (22 TIE, Ames i
BROFERZHEE T D5 mLIMNEL, ENS T
TEHDBHEALTHRWVRILTH L Z &b,
{EFREIZ BN T | BlE b E BE
TYWEDOA YV —= 7 izl 58
BT OSEEHHRELTHED) LD
Ames (Q)SAR NEM TE 25w AILKT 5
ZENHRNERFT D Z ERBENTH
% LBz 77, BiRFAT Ames (Q)SAR %1k
TEXHHEEMERHLIGHEE L TELADNLD
DX, BEEmE (— b5y mE) o227 ) —
= I ORE R, FEPER H 5 A FEMENG
WA ONT I TE 2o MEHZ2 LYWE
L RTRE L T A O DB A TH S, B
REIZiZ, L o@y -

O EHER CUF, BEFERmE WD) 2%
THBEMME ZRET HEEORMEO—D L
T 5,

M7 LWE 2 %5812 Ames (Q)SAR %
FhE L, ZORBREBGETHNIXENES
LN B, ZOMOSEM CYRTFEO R
7 T AR T I BERHM AL SR DA M5E) A I
F 2T, BFERBROBEMHMEZRET S,
@ MRS T Ames iBR 2 Ehid 5 M3
{EE T A

FHEMERNEHWE ZE 5D Ames
(Q)SAR FERMPEF LN THEIEL. Ames R
DFEREITAZE L HBr L, (QSAR IZ X HHEE
WREZBHALCAZ Y —= Z3Hli§ 5,
BN Z LWHEER R Th o 125561,
Ames R FEMOBEMWE L L THT 5,
@  Ames RO B FEVEE A YE
ORI ERAT 5,

EEIZIZZOFRBICY TITES2WEIX
DI Ames FRER DFE R DB 72\ T2 8D
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(A7 ) == Tl CE RWIE R H -
72¥ a2, Ames (Q)SAR DHEERE R DIZHH
MW 21T > 72 ECERA L., FHiZED 5,
@ HEMBWOED ZIE LA WINEK
W95 (F—F_—2 & LTOFEM),

(QSAR ET /NVO—BI%, BEAFOm=MER
BROFER AR EZ HTIHAENH Y |
FDOXIBRT—ATIH, ET AN LI
HEMEHROFEMZ LR — F & U TR
Do AV U —= FEHlClIX, FRICEFENE
D38 B TEHWIRD O A FMERE R IET 208,
P LB G OELD ZIZ LWk
R T 57212, Ames (Q)SAR ET /LN
H SN D5 R ONF ORRHL & 72 - 7- EikBr
HHRAEH L, fHizED 5,

PLEIZOWTIE, ED XS gz x L
THHEATE DL DOTIEZARV, (Q)SAR fi#HT
ZEATERWEE, IREMSESWEIT
xS LD, £, @, @DEE . Ames
(QSAR DOH#EEFREZTOEEFEHAT H7-
D D THEERE R OEHMEZ W 5 50k &
HOMNUORE LTI B0, 72,
Ames (Q)SAR Z M L7-3F MR % HH %
(ZE)ICLEa2a—LTHH BT, vE
2 —9 272D Ames (Q)SAR Dk RO L
DALTT (BER) 2D D Z &R0, HETHE Febr
FH D24 M2 W9~ 5 5L 4E (Rik o THEEHE
ROGHEMZ W9 5 505 12 b BE) 278
T ENRRDEND,

Read across X N7 /L—E 2 712 DWW T,
WA TIXTRRIC T — AR T 4 DEfELE
DOIFIZ L DFEOB N L & ZniciS
< RHE DRI DG TIHNZAT DI TSR
W e Tx 7=, F7-. read across L X7 /L
— U 2T, ERAICIbETE TORMEE
H & 7po TV D — ikt G, &
fmEtE, BORAMEICEATE D EE XD
7oo L2AL, AR OIEY | FEEIMES %2 5 D%
UHEND LR AL LN TEXHF
BN D IR S EZ D & B
TXHHETEHRVWEEbN D, EBE L#
EDOA Y ) —=2 FFHIZ B\ Tidk, OECD
LRSS WE RO MFIZB W T
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Read across & N7 /V— Y2 7 %47 - 7= 5
FERN D HGEL. O HRZ I B A
TETWA2, AT Read across L TN /L
— B T RTINS DD FEHFNZHONT
V%, VS T ORI & [RIRR I B E D224
PEINZ L &I SRR & 7 o 7,
Read across X N7 /v—v > 71%, &M (b
FHROEW IR AR, w7 s AL
FIZOWTHHHZREHRDRH Y | target W'E &
source WE N ELL THDH Z L EFHPITE
HEMFRRRILEZ R TZ LN TE D) BN
T LA TE R, LIZR> TR
ST, fLFEDOR Y ) —= 0 T
kIS E DI S r—AAZ T % Fhi
USRI B Al DR R i AL FREE )
ek, R, 7' e 7 7> A VEICEET 5
BWINEDO FIESL, A7V —=2 7 FHIE
BHZ BT 2 EHOR LG, LSS Read
across/ 7 /L— ¥ 2 7 OB PEICEE T A
FHHEZHONT, A7 U —= ZFHli TOIE
HERRE LIERET2ED TO LK BE R H
HEBE T,

E. BFZEFER
E-1. i 303E3
Briz7e L

E-2. B8R E
Brliz7a L

F. HBFTA DTSRI
F-1. FaFHiS
B

F-2. SEHBIZ ek
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G. 5| FCER
Hrizze L
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R4S L EE%‘@bﬁﬁ(*&L?ﬁE%%% MiBE (b WE ) R 7 WF5EHE)
{EFFEIZ IS 3878 AMERE Bl 2 98 A T2 7o 7B e MR TAf Ay
HEEE D 7= 8 D HAZIIE

SHEMEEY: BBFEOT —FEEALICERRFES AT M FEDBR T BT 58 5E

WHIE R R W ESZER R S AT IR e R AT
WHoeofg bR W ESZERM RS E AT e R

MAEER

AWFFCHECTITFED AAME D E B8 H rTRE 72 8 72 e B n m s O B 2 B &
LTEY ., ET1T in vivo BASmMERERTE O E ERFRIE & 5805 A D E BRI R &
L T® POD (Point of Departure) & OFHEAMEZFH~To, SHFEEITZE O THIIR G E L
T, BE(FD invivo BAsFEMERERT — & L R DB S O RN AMEDO ERIFECTH D
TDso fll & DOAHREM: 2 5 ~7=, T DOFEHE., NTP ik & L CTITbaLiz invivo /INMERBR DT —
A OIGLIVIMES R & TDso & OfFHT T, BAF2MBRRNAEOND Z LIRS
iz, MFORBROR L F~v—7 R—ADHEITIHRE STV DD, TDsofE & invivo 7
ERBRoB5HES T O/MMEHEEE L OMTH BRAF2MBARRI R v, MTHIEIT
WAV B b 30 FREE OB SRR A H . TRIRY7R TDso EZ R ETE 5
FREMEDS R E NIz, o REFEIL T P == 7 BEEMRER O 2R B (MF)
& TDso TEDFEBIMERNT © A TRICAT o 720 BRI in vivo /IMEZRRBRITIS 1T D FRATHE
KU GMHBAMEIXRIFTH o723, MR TR LI SCORE AN — ST en o
LD, A1 TDso & Bl 2 7O O il R R O MBI DN MBI D Z & RSNz,
Ll Eﬁﬁﬁﬁﬁ@?‘i@ P2 S 0D 5T RARABEMENE T2 Z &1E. in vivo 7
BRI ZEIRAE BB IC BT B FEEE &2 W T2 RIS AME O TE BRI TFED 25, in vivo
/J\*Z?fﬁn%ﬁc]: D OREEOEVEHE TEZ B CEX LR E R LT EE 6D,

. WFERER AT 7 ThHHFHM T B THLEESNDIE
fb%% OFAE K OHEFEORGICET BB B AMEE EFHE TERW, £,
HIEA (BFE) (IS T B SerHMli{ b & TERIIRIEN AT —HEiGHT201T, <D
DOYATFAM (— &) Tk, FHmOBENaA A B b WIS AR B2 87 72 12 FE i
TFEITORM [ B Did s w0 EPERIRE T HZEL BRI TIER W, 2070,
s FA ISP L BEO A IS U T, e AU & &R 15 O B 38 L
TN AMEOFEL uﬂﬂﬁfﬁ%%ﬁjﬁ"é Lxh SEDROBIVTND, £ZT, AT T
TWDD, BNATED EERIFHLICE 357 FeTIIBEFD in vivo BineEERERT —2 L

/u‘fi%ﬁ%ﬁ%%@%?&ﬁﬁb\fﬁ#ﬁﬁ)%\ FH F DS AME RIS SR 0 H EAHBAVED i 21T
I Z < OESEFHIEF MBI DN TDRE VN, FERAAED E BRI OfMENLIE T H8R
BRI ZITHOZENTERW, BEMIC, 3 ORI THZEE BN LT,
PP RSO BME (TTOMEAZEH 357 E
WEWRITIET, BBRLO~Y—V > B, R FHE
THESENENATIT ZITHOEN TETH, IROFF B-1. BEfFOEERZ: in vivo BiEMRER
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T XD

FT, BPAMEDOEERT —XED A
TREL7RDEETED in vivo B As etk BT — &
LT D70, N ADEERIE R
FEIICIUEEZ LTS Gold & CPDB (2
LTCWAEZEE N DU, in vivo Binailt
AR OIE I TODICHRINEEE T T2,

TDso DMEESILTODILFEE DY AN
U.S. National Library Medicine & CPDB UD‘U‘
ARG, MEREEL TE, VAN RITiX
1547 W LS AL TN DY, CAS F 50> i
WIREWHEIL CAS FE S72L THiZRL . CAS %

FIXRCTHLINME L — RN BRI DB DI

DWTIE, 7L — K72 EDIFRER O TR E
1127, mAERIITIR T G T E 2K
1% 1530 &7 oT-0 — 7, in vivo iB{nim bR
T —HZNNHE SN TWDER LA BB T 57290
WZIE, FDRITHEE S T-WE D FENT 21T
Jé%#&)é@f in vivo i&fn R T — 4

DO T WVRBRIEA R B G52 ks
L7 2O EIZBWT, 9 TIZ in vivo /M
RERD/MEFE I8RO BMDL fEE NTP O
ANERERIZIBIT DR NS D BMDL &%
Feist U7 ST A 8 (Soeteman—Hernandez o,
2016) AAENBHALTNDHD T, SR FRIZINT
b in vivo /MEREBRZFRER KR D BAR T uiﬁ
BreUTc, Eio, RUFZEHEO Mo 7y 5T
[ F?VVI:‘y?%b%’EﬁOTC”%@/E:ﬁﬁ?ﬁ
BRoOERT =20 MR —r = —% [
W BB 2 T 2R ED IR BRETL
TNALZEND, P AY 2=y~ A%
TR 2 s LIcim LM B BIT o7,

SCHRAR SR 1X Pubmed 3L CLL T O R %
vy, 1530 WEIZOWTHBNRE T 17T 5
o TR LT,

[in vivo /)MZaRBR | 28y Tek R A

("CPDB FC#k#E 4 “[alll OR CASH#[RN])
AND (genotoxicitylall] AND ”in vivo”[all] AND
“micronucleus test”[all])

(N A 2=y =T A ) B TR A

("CPDB FL#'E 4 "[alll OR CAS# [RN])
AND AND  (“lambda
transgenic”[all] OR “lacZ transgenic”[all] OR

genotoxicitylall]
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“Muta Mouse”[all] OR ”Big Blue”[all] OR
“MutaMouse”[all] OR ”BigBlue”[all])

B-2. BT /VOIRGE

T — AKXy T RFEEDT= | Lhasa WFFEATD
DART AOP Fw U —2ZxF L CHEERR )7
EEITHEEBIT Derek Nexus OPERES FREEL
7=

B-3. T —Zfi#kr

BB TN/ LD EE ATFL, Table
BTSN TWD/IMEOFERE, HDHWE
%;ﬁﬁ%%\éi (Mutation Frequency)®F —#&
Iz FEBREN ) O ALER S (e G- B0
%foﬂﬁf”ﬁii& )EAFL, BEEHTVOERE
W72 B m i T — 2% AT LTz, —J7 TDs fi
{22\ I, Lhasa £#:0> CPDB 7 —#~X—2
FORRR TEIALFE D SummaryTDso E&H
DT, B HRED 2 HED o@D
5372 TDs D fe/IME (/s TDso fl) 2 AN TF
L., FiloBmHEEHEEOE&T — XL ik
L7,

C-1. in vivo /INEEFBEZBEL TDso fEDFHEAMEAF
#r

IR CeyhLTzim 3L, 525 - C. in vivo
AR EMERER TR MR IREL TRE LD 4
¥ & ( Cyclophosphamide .
Mitomycin—c. Methyl methanesulfonate % 2
B EOEBEMNEAFHI CELT — 2N EEN
PRWVEBEMEDS BV D T, R LT
A X Gam ST B R L RN T 239 Hep
ST, ZTNHLDGM DO E G AR L T, E &M

T EBHEORBERONENEENR
% 3T kA BRIE LTz, LinL, EBCHEE 2R
FEL72E2A, CPDB IZ TDs D7 —Z RN HEE
NIZWE DB 10 (11 WE) ITOWTOE
BNZR in vivo /IMEFRERT —Z LGOI
21z FWEIZHOWT mg/kg HKG-HT-VH oL

H/IMEB IR D @ T T — X L/ TD50F§
EDFHRAMEAH 1 uTL?Ub) < FH B
DO Tz, o, B DOFITIL, TDUO zi,c

Benzo(a)pyrene .
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HESN TR DTN A ER TRarERS 5=
Lo TNDEDLEFNTWZD T, FNbH%E

%/(mg/kg)

K1 F/ TDsofEL me/kg HT=0D/MEFEFE % DFE R

ZI T, XRBE Tl +okeT —4 v hg
H CE7e o7 T, it ciiE S
TN in vivo/MZiRBRT —# (BMDL fiE)
L TDs & D e & KR FEL 72, Soeteman—
Hernandez 5 (2016) DG TT —H TS
NTW% 54 WEDHH | Lhasa tED7 —4
R—=ZNBXTAD TDs EAMFHI 21 9
BIZHOWT, F/ND TDso fEE mg/kg ¥ 53
720D/ MEFHFEROMEANEA ] 3 [TRLTZ,
mg/kg BH-HTDD/IMEHIEFIL, FwCIT
BWTHE S T2 BMDLs % 5% /)s
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BRUNZ 8 WV IT DN THRMTL CAT=28  RT
IIFEAEE DB -T2 (K 2),

%/(mg/kg)

B2 5/ TDsofEE mg/kg 7=V D/IMEFHETE % DFEREM:
(RBABEDBEZERL)

E#HRRAANEL T, & 5HETRT DD
ETCHM Uz, ZORER., mixtr 77 To
PEAREC(RY 73 0. 26 F2EEDFERIMED R
ZENTER, Fo, TR GRBR) O£ 5
5D 2E AR (L) OWNHNZ L D BN RTE
LTCWAZELRENT (K 3) , Al /)N
@ TDso DfVIT, Lhasa #FFEFT> CPDB
@ SummaryTDso fEi (M) 2% 28 A PE D
BMDLo fE®D 5 {51t (A) LLb#ETHE R2 1%
9 0.5 LLESARBAMEN EL 2D ZEAREN
7=(% 4),
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4 /) TDso fE(®). SummaryTDso f& (M) . 5xBMDLyo (A) & mg/ke 7DD /INSEREFE % DFHEE 1

C2. hov V= /BB ER D ZEIR Too ZDHH 14 MDD 26 La—REE H
75 B FE (MF) & TDso fE D AR B PEAEAT FTZENTED, [MUHEIZ OV THEED
(NI ARz =y I~ A | i T FE T—ARHY, FWEIHOWTE G HED
2L THLIE 166 DHH 35 WE I 720® MF N b @ OMEE IR E T 5
WTODSCHR 67 B EE LI SCE RV ZHZED, 12 WEIZRE T D MF BN E
72 55 T OWT, EENOERMEIZEET FEMTIZ 2, TDso fEEE L T/ TDso
HEENRHD 17 MUITHOWTFELHEZAL . il (@) & SummaryTDs i (@) & L 52

RN ML B9 57 —Z Ot 21T - Uz, S, 18I G- L2k 5 mg
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BHIZDOR BRI TG RETHE ML change/ (mg/kg/day) ) ZHtghOFaEL LT
MF OH/IIR (fold change/mg total) & TDso MT LTz, ZORER KESHT-VD 25
EOHBARMRE R LTz, 61T, (KEHTZH FH &K D MF BN & /D TDso fE
DOAE G H EIZX 125 MF #1452 (fold D TEVFEBME (R2=0.88) 3L
change/ (mg/kg)) %, X 71X, 1 H&HZHD (X6).
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T —H0D TDso T FIREPEIZ DUV TO Tk
BEAT o7, B2 5, TDso EAFR ESILT
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Table. TD;; and BMD values calculated by carcinogenicity dose-response data.

(ma/kg/day) DMN DEN 2-AAF 2.4-DAT
Liver TD5,_average 0.405 0.701 24.5 14.2
95%ClI 0.212~0.602 0~1.68 11.3~33.8 0~28.4
data range (0.0867 - 1.95) (0.0498 - 5.87) (0.64 - 156) (1.43-26.7)
TD, T T —533 9ptER25:EY 25148 T ER44EL) 1 ER5EY

Source of dose-

response data CPDB_ID44012 CPDB_ID43995 CPDB_ID30829 CPDB_ID884
Liver tumor, Liver tumor, Liver tumor, Liver tumor,
Colworth rats Colworth rats BALB/c mice F344 rats

NOAEL 0.041 0.02

LOAEL 3.9 3.95

BMDU,, 0.0987 0.0494 6.82 0.796

BMDL,, 0.0571 0.0249 5.55) 0.00000492

s 0.157 0.0924 33.6 1.43

Liver TD5,_average is an average of TD;, values calculated by multiple type of liver cancer of
mouse and rat studies in CPDB.

BMD was calculated by PROAST web (Ver. 70.1) with model averaging.

35



B 4

A B C
100
= B
2 3 2w
=] a 2 ,/’ "
= Bl & 2
= 5 g .”24DAT
5 : §° 7]
= =] e
a1 rd
(=) e
0.01 0.01 -
0.01 01 1 10 100
Mutation BMDL., (mg/kg/day) Mutatton_BMDL;, (mg/kg/day) Mutation_ BMDL, (mg/kg/day)

The solid line indicates the point at which the mutagenic BMDL50 values are equal to cancer BEMDL10
or TD50 values. The upper and lower dashed line represent 10-fold above and below the solid line.
Error bars represent the range between highest and lowest TD50 values.

X1 : ZZRFMEPOD & 383 AEPOD D ELis:
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Liu W, Yasui M, Sassa A, You X, Wan J, Cao
Y, Xi J, Zhang X, Honma M, Luan Y; FTO
regulates the DNA damage response via
effects on cell-cycle progression. Mutat. Res.
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Table 1. Number of SSPs for each 4h H,0, treatment experiment and each judgment obtained by enrichment analysis using the SSPs*1

Control 24h recovery 0h recovery
Total of idetified proteins 6563 6528 6738
SSPs 931 674 632
none*2 none HR*3
SSPs detected more than Ctrl 482 283 320
none none none
SSPs detected less than Ctrl 449 391 312
none none none

Table 2. Number of SSPs for each 1.5h H,0, treatment experiment and each judgment obtained by enrichment analysis using the SSPs

Control 0h recovery
Total of idetified proteins 5833 5833
SSPs 314 376
BER*4 Apoptosis
SSPs detected more than Ctrl 131 139
none none
SSPs detected less than Ctrl 183 237
none Apoptosis

Table 3. Numper of SSPs for each 30min H,0, treatment experiment and each judgment obtained by enrichment analysis using the SSPs

Control Oh recovery
Total of idetified proteins 6109 6109
SSPs 613 719

DNA replication including BER and
MMR*6, Apoptosis, HR
SSPs detected more than Ctrl 301 385
DNA replication including BER and
MMR, Apoptosis, HR
SSPs detected less than Ctrl 312 334

DNA replication(not including GTX*5)

DNA replication(not including GTX)

Reactive oxgen species none

Table 4. Number of SSPs for each 30min H,0, treatment experiment and each judgment obtained by enrichment analysis using the SSPs

Control 2h recovery
Total of idetified proteins 6538 6538
SSPs 496 561
none none
SSPs detected more than Ctrl 264 301
none none
SSPs detected less than Ctrl 232 260
none none

*1; SSPs, Statistically Significant Proteins (t-test in Scaffold DIA software ; p<0.05)
*2; Judgment with DNA repair related gene ontology obtained by enrichment analysis. A "none" means no DNA repair association.

*3; HR, Homologous recombination *4; BER, Base excision repair *5; GTX, Genotoxicity *6; MMR, mismatch repair
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No treatment (30 min) 613 SSPs were enriched in the following biological activity.

hsa03010:
hsa05014:
hsa03040:
hsa01232:
hsa03030:
hsa05203:
hsa04144:
hsa00330:
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hsa05100:
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hsa03013:
hsa03022:
hsa00020:
hsa01212:
hsa04066:
hsa05169:
hsa04213:
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Amyotrophic lateral sclerosis

Spliceosome

Nucleotide metabolism

DNA replication €¢——

Viral carcinogenesis

Endocytosis

Arginine and proline metabolism

Protein processing in endoplasmic reticulum
Bacterial invasion of epithelial cells

Notch signaling pathway

Lipid and atherosclerosis

Glucagon signaling pathway
Nucleocytoplasmic transport

Basal transcription factors

Citrate cycle (TCA cycle)

Fatty acid metabolism

HIF-1 signaling pathway

Epstein-Barr virus infection

Longevity regulating pathway - multiple species

H,0, treatment (30 min) 719 SSPs were enriched in the following biological activity.

Amyotrophic lateral sclerosis

Carbon metabolism

Ribosome

Shigellosis

Spliceosome

Apoptosis €4¢——

Autophagy - animal

Nucleocytoplasmic transport

Fatty acid metabolism

Biosynthesis of cofactors

Basal transcription factors

DNA replication

Cysteine and methionine metabolism
Epithelial cell signaling in Helicobacter pylori infection
Endocytosis

Viral carcinogenesis

Homologous recombination ¢———
Platelet activation

B cell receptor signaling pathway

Protein processing in endoplasmic reticulum

Figure 2. 30minfLEESRER D BRMENHTDFER (Top 20)- - - Table 3ITHF G
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No treatment (1.5h) 314 SSPs were enriched in the following biological activity

hsa05169: Epstein-Barr virus infection

hsa05150: Staphylococcus aureus infection

hsa05166: Human T-cell leukemia virus 1 infection

] hsa05132: Salmonella infection

] hsa03010: Ribosome

| hsa05014: Amyotrophic lateral sclerosis

] hsa04666: Fc gamma R-mediated phagocytosis
] hsa05162: Measles

] hsa04218: Cellular senescence

hsa04144: Endocytosis

hsa03018: RNA degradation

hsa04714: Thermogenesis

hsa03040: Spliceosome

hsa03410: Base excision repair
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TORABNELD EZEZLNTND V.
K, chromothripsis OIEWR & S35 HEHE
A —RERL, R =T =i
KB8T ) Ay —0 2 ARHTICE 5T
Fkx 7o MEBETROMMN-TEY, Zhb
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S5 DI A LML ORI/ MEN T - L
TWAHZENRBEINTND 23, £/, T
v I IZ R O R DS B n M O A
Wb BT, FFREBAME L SUWFEBEN B
HTENHEINTED 9, {LFEPALD
REIZ & PR RN ZEMN T H T 52 &0
REINTND.

DX RERNS, PR RLEENEE
et & T 53N
IR AT D (micronucleated cell;
MNC) Offffkib 59l X 2 kD
ML il D, AR, Ak IRligds 2 iz
in vivo /MZRBRDNVEE STV D D3, [T
D KD IR K5y 2 15 0 2 K9 72N
I TR, KO 58 H O
MO S IVTUW D Z AU, TR B R
\Z MNC #4562 & T, Btke7e5mE
WM Z R ET D Z ERAIRRIC/R D, &
7o, Il Mz alliR oo OB $e 5-15 T 28 H [
BENERETHD Z Enb 9, MNC %
3 B ARIEITbFEICB IS 28 HEINIE
F G- AR~ O ZA ST B LTV D
LEZLND. &6, WmEICEM L -mMt
REBROB L) VEENT T 4 A

(FFPE) B2 HW=FHME b I SN D.

AR TIX, MEE AT DMK

(MNHEP) 2338819 % % /37 sk ¥
% Z LT, EMRR LY A L D MNC
DIRHEDOHEE LR D, T4 FEEIT R
RO TN R BT DI NAME
acetamide (AA), N-nitrosopropylamine

(NNP) KON quinoline ##¢5-L7=7 v b
RV C, ¢cDNA v~ 7 a7 L A2k
L aFER B TR BUET 2 E i L, 3 A
el U OB 2 8= a2t L.

F7o, PREAERRLZEEMEDMETFYE DOFH
AR OFEEEIZ 720 5 DRI E LT, Y
BARRLTEMENT L DAL 5D AT O i
Z4T 9. Ak L7z & 912 chromothripsis (&
Bk 2 7RIS O AESCEMHICH ST 5L E
ZHNTWD., — 5, /MEEFRTHT > b
JFRNDAME TS BEESNLTNDHD
D, b N AE RIS T D

A D TEBERRHETE & LT,
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chromothripsis OB 52OV TIZZ N E T
ek =y = CAAY

AW TIE, B R EMEIC & D1k
FEIN AT ORI & LT, R KA N
BE#HRT 57 v MRS AWE AASOT
A LTI S 36 1 2 Yeta i i & A
OB ZRET HZ LT, BoABRIC
B1F 5 chromothripsis D5 2DV TR
T 5. SRAFEET AA THR LIFES
CBIT DA BT ORE L, Kbty —
T —IZ KDY ) NENTORER A2
T, BBACHGTHNRVELRFEREL
7z

B. #3EHE
B-1. Bt K OGS

Pl M 3556 D BEEn oAb E o
M5, AA, NNP & O quinoline #i®7E L
7=. NNP (>98%) & U\ quinoline (>97%)
R BT (R BIEA L.

B-2. et KRR L EMNAIBIE L T HHEPA
P D 7E AR O ARG

NNP K O quinoline O#¢5-1%, BEENO#
EEIITEWENIEEFR T HEMEE L
7o, HEME 5 S D F344 7 v FEHAT A
T — RS LV EEA L, CRF-1 K
FERERR (4 U = > X OVEERE T 3R,
W) EAEKTERE L. B OFET 33
VY=V 27T LOEITTHT -T2 ERNOD
BREZIZIRFE 24 + 10C, B 55 + 5%, X
B 18 [a] B (A— 7L yia), 128
AT RRER 12 ERIVEAT CTh Y, Z D5
T CREEZITo72. BT ERHLRRY B
— R p— MU — D02 5 PRI L,
R =4 R —bv 24k (B oY 7 k
F o 7T E G, 2 B AT T2, T2,
kR K OVKE A TABR M, B HBICEE
SH. —EMOBEE 0%, Z > k15
PCZ4RE 5 DCICH L, SHIREES NNP #&5
#, quinoline ¥ HA#E 43¢ T7-. NNP (% 40
mg/kg KEH/H OHET, quinoline /T 120
mg/kg REE/H O &£ C 2 1 RF5RH]RE 0 & 5




B 4

L7, PRRBECIREEE L THW e a—>
Mz G U, SRR, oK & OEEN D
T 1B, —RAEBLEL A 0 S L
. BREBRGOBRICA Y TT R
W CEERENIR & 0 Aafn U, iz £ L,
HEWER, —5% 10% T EEE AL~
VHRIZTHEE L, HEICEW AT 7 4 )
R EfER%, ~~ hx v ) g
i L OB MR 21T o . —
1< RNA i & L C, Isogen® (= vy -
VA HRO)IZRE L, RE VA X,
—80°C TIRAF L7z, 7%V OIFMI Lk iIkaE %
W LD S0HEEARE L T-800C TRAFLTZ. £
72, AA (>98%, HEMLKT ), & 1.25%
DL EET 28 HMIREEF G- L - [EME F344 &
> B2 BRI L 72 IR O SRS A, Isogen®
AR, B~V o EE R & USHHRRE)
Jr & ERRICAL L7,

Flg/ MR BR 121 10% P HEFRE AR L~ 1
R TCREE LI AERR 2 V2 9. 2~3 mm
KIZH1 > b LT TR, 10 {8 % 12N Kzt
7Y T DA, IR T 16 FREfAf %
aN—va L, PR, KTREV A X
U7z im0t 10%HERRE AL~ U >
T L, BEE L. Mm% SYBR
Gold TY L, HOGBAMEI THIZ LT,
2000 fE Ol (HEPs) #4w > kL,
DD b/ANEEAT S (MNHEPs)
OEGERE L. FEOBERD 1/4 BIF
DY O/ME (MN), 1/2~1/4 D%
KO/ (LMN) &L ThHv> hLT.

cDNA ~A 7 a7 L A2 XD HFE0ELS
FIEBUENTTIE, Isogen® CHEVFA AL
TR &, BIEICHEV total RNA Zfif
H L72. RNA J2¥ NanoDrop ND-1000

(Thermo Fisher Scientific £, #K[E) Tl
& L, RIN OFFfiiZ RNA6000 Nano kit 35
X % Agilent 2100 XA A7 F T A4 W

(Agilent tf, KE) XV HIE L. 200
ng @ total RNA 75 B4 F UGk cRNA
AR L, 1.65 pg @ ¢cRNA 12T Whole Rat
Genome Microarray Ver 3.0 4x44K

(G2519F#28282, Agilent t1:) (24 7'V
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HA R LTZ. T ADAXy 1%, Agilent
Microarray Scanner CTHET L7-. &7 7
AN TR EDT VAT =S~ =2
fi#HTIZ 1% GeneSpring GX ver.14.9 % >,
BGME= (FDR; false discovery rate) %
0.05 LL'F, »> Cutoff & # B & (FC;
fold change) >2.0 TS THAEPE
Wb~ a7 LA T =MoL,
INnNLo®EME TS AA, NPP KO
quinoline O 52 LV Hi@ U CHRBLMN
T OB FERBE L.

B-3. e AR EMNT X HLFF D A
¥ DR

1M EIZF344 7 » MZ acetamide % 2.5%
DILFET 26~30 HHREHR G- L, b7
JFIE B o B AR K OV R RS Rk &
hepatocellular adenoma (HCA) &2
A= fEEE 8 il & hepatocellular carcinoma

(HCC) &2 S =g 7 Fllc >\ THE
L7z NGS IZL28r ) MMEiroT —%
ZfRMTICHW T,

A B TR 0 7 31 Aikatt
(%#8) 12T RNA-Seq & VW C5EfE L 7=.
HCA 8 f31], *FFREED IEH FFARAR 2 5> 5 il
Hi total RNA Z 254+ L, mRNA 8, W
B} OV eDNA Aklc k0 54 75 VU —%AE
L, Wiy —r o —a2 A= 7
Y RU—T U RELTY, BEEE T AR

L.

c-Myc DRk k794 lciE, 10%F
PEfEE AL~ ) VIR TCHEER, T 71
Al T ISR A 2 -V TIERR L 72
xR\ ¥ Ly, ko ) —nic
T NZ 7 0 LTe#, 3%H202 (IZTHK
P A X X —BIEEEAEL, 1 Kt
k& LT abcam #H8¢ (¥E[H) $T Myc 7 &
v FARY 7 m—F gk E vy, EIRT 1
R A > % = ~X— h L 7=. Phosphate-
buffered saline (Z T¥E%, 2 Ikbufké L
T=F L AR AP A = 238 () &
ARNT7A Yy VT NAT A (THXEH
—HiEM) 12 T30 A v FaX— R L7z
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F 441213 diaminobenzidine & H\ 7=, 73
B, i & L C diethylnitrosamine (DEN)
& phenobarbital TFE% L7z HCA &KV
HCC lZoW Ttz T 7.

Myc B DAL, BE—Y—x b
ft (BFn) 12T PGLEIZ X 5 DNA OfF A
PEEMHTIZ L VITHoT2. 7 v b Myci&fs1
R T T4 ~— (R A TF o Ab) LAE:
B I9A4~—% AT, Myc#BistDirl%
A 2R L=, 77 0 =7 4 — kRl X
0, FTEEECE A ST PCR PEM Z 4G L, IR
#E <7 PCR pEM % #412 L CHE PCR
2TV, Mye Bin1 O ERlS | % R A
g L7z, 7 e — A EKGKENC K 5 DNA 7
TITA Y Nk, vy ET7 Y —v—7
VY= K0 RS A RN L, Myc 815
T DOFENENL & FREE LTz,

(fH i ~DAELFE)

Be 5 RZBR IR BN I L, B oETR
i/NRIZE ST, £, i3 _TA Y
TIVT CRREE T TCREIARD S ORLIMIZ XY
B L, W5 2 5 TR/ N NRBICE O
7. FEBREICEI L CiE, TENERSRL,
AR ZE T BN FEBR O 1E 722 FE eI B3
HE DX, B ERRGtmEAER L,
ESRVALSE SN Ry e T I DL/t g =
\C X DEEEZ T %, FEhELT-.

C. R
C-1. Yot R R LB EMEA T T DB A
P D TE A RFAME O A
NNP J OF quinoline $¢5-#£ T3 5B s
1 8 H 2> AREIEIINGEI DGR B, Hofk
IREIIRFRBEIC L L CHB R Z R LT
(Fig.1). JHHekoo#k} & & O B &1
BT, NNP &G TI3A EREMED,
quinoline ¥ 5HE TIXA B EENRO S
AU7- (Table 1) . JRBEAHAR PRI OFE R %
Figure 2 2 Tf Table2 2773, NNP # 5.4
DO TIx, FFHEcB N TH U A AT
—, RO 7 R b — A&, 2=k OF
RRHEGNRH LN, FioA— LR
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FERR, NHE R 2580 7. £7=, quinoline
BHGRECIEI VA AT —RHRLNT-.

AA, NNP K O® quinoline ##5- L7257
> MO AR~ U EERER A VT,
fElg Mz 2 ki L7=. AA, NNP KO
quinoline ¥ 5-# Tl MNHEP Of B 728
MAFRD HT- (Fig. 3A). AA BHRETRHE
OOHNT/IMED S B 11.83%705 MN, 88.7%
23 LMN 725 72DZxf L, NNP $58ETlx
88%723 MN, 12%7% LMN, quinoline #5-
BETIE 90%7Y MN, 10%7% LMN Th -7

(Fig. 3B).

gD~ A 7 a7 LA fEIT TRl b7
B FIRBENICHONT, 7FRZY T
fEHT DOFE R % Figure 4 1287, W
GO 1T® 7 72— LT
S SNz, £72, AA, NNP } O quinoline
BeGRRT R 2D 7 T A —L LTHEIN
7o BBV THRBIEM A ME T L&
fr+ DX % Figure 5 12759, AA, NNP
1% quinoline #5512 X - CTHREUMEM L 7=
BART-1E 332, 2932 XL 803 fHL 72V, %
nNHDHH 34 HOBEET 3 Al L
TW =, F72, AA, NNP X quinoline #
HAZ X > THREUK T L7281 171% 958,
3189 XL 561 HERY, ZNHDHH 160
fEDBARF- 73 3 ANTHE L Tz,

C-2. Yt R REEMIZ K DAL FFH AN
J¥ D iR

Acetamide 5% HCA 8 ], 1E & Atk
2 Bl E BRI ORE R % Figure 6
(9. HCA & IEFHHAR TRt S o
R EBIZ TR BN roT-. £72, HCA
TROOLNTEF T —ERN A EE &G
el & & s Tethr2-Sle256a37,
Pdgfrb-Memol , Egtfr-Ppp3rl KK O
Anksla-Map2k4 (Z>\T PCRIEIZX D
NYF =g v &fTolb D0, HEITER
D BRI

Acetamide #FFFENESE O RIK B 1%
KT D720, FEENABMLRTOa b —K
AT Lo, ZORER, THEEEAED Mye
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G % & ietEiglE HCA 8 fild 5 #,
HCC 7 %/ 6 5l C, Mdm2i&r1%&te
fEI T HCA 8 % 2 1], HCC 7 i 4 {31
T IR S (Fig. 7).
SRk L PR ik 2 O T Mye &ix
FNa— K45 cMye #2837 DRt %

IToTo /SR, -l s oni
acetamide 5 HFIEE O —R1%, JHEEHAD

DM 2R o7 (Fig. 8). S biZ
FREL U 7 NS AR R O Al L’DU\VCﬁErH‘Hﬁk
b5 Gu 6 L= 555, HCA @ 39.3%,
HCC @ 86.3% Cthpt R4 #o 7= (Fig.
9). —J, DEN & phenobarbital T#E¥g
L 72 IZ B W TR RIS b i
molz.

o B —EHN A B HCC 1 >
WTC, PGLIEIZ XD Myc# a1 OFfF A
NEFRNT 2 52 L=, ZOREE, 5RO
RBRIZBWTHRE SN 5 DO/ KD
IYBHD 1Ol WE Mye WIFET D 7%
etk & 13872 HRd% %~ L, BLAST I
X DB MAR R DRGSR, 5 TYLtafk & Wifr

THRAELTWDAZ ERHLMNI -T2

(Fig. 10). —J5, 3Kl Ofigtr Tid N>
R S TR S EALIC DWW TIZA S
M2 BTz,

D zf%—
@WT EMEEE LT DRPA
EHYEAME DR ET
MNC DFRIE L IR DN FH R T D72
I B W CT/IME A 7B 3T DTS AE
LT, ENENFEORI S AA, NNP
K& O¥ quinoline Z #fRE & L CiEeE L7z,
g Mz BR OFE R, 3 &1L MNHEP @
%J/\ﬁ”ﬁi CER Lo, acetamlde
KEUIEDS 90% FEE & (5 & 7= DTk}
L, NNP KX quinoline % 5-# T3/
D 90%% 56D, /NIRRT RIS Z
EARENT. ~A 7 a T LA SR ORGSR,
Wi E = &5 L7 v MiFlgCix, =i
%ﬂ%< DB FORBEEF DA LN E
O, i@ U CHBUIEM U 78 s1-1% 34 8
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Thole. 2O ORI, Tz
T2 /DRI > TREFE SN D&
IBFREEND EEZLNT. 5%, 2D
DB NI — KT DX 37 ORE/RR
bt 2 mat L, B FIC
MNHEP Ot %57 5.

D-2. YR A%

F‘ODﬁﬁrﬁﬂ
AR THEAT T, JEE & ERMERERIC

ivob \“C*ﬁuﬂ SV AWt (i { e % D B
T, ¥ BN ABEEL T2 S TRE
BIEFONYTF—a VORERLEETH
ST Z D, BEEARIZ D DG E
BT DOIRITHER TE enoT-. —F, AA
PN ClX, Myci&n1=° Mdm2i&is
F LW o T EEON ABLEFIZERRIZ 2
—HERENECTND Z ERH LN
7o ZHUFKRBICT U F Arpa v — R R
NAEUTRER EE 2 B, chromothripsis
(Z R DN DRI E —F LTz, £z,
HCC @ 86.3%7° c-Myc Btk CThH o722 &
1%, c-Myc BEtEOIFIEE S Zh=ICEML L
TWHZ EERBTHHLDEEZ LN,
%7z, HCC 1 B THH b Mye Bin 1
Zate 7 FHBYAAO o v —HENeE S 5
B O R & WAL TREG L QUSRI %8
DS ABFRIZ BV CTY BRI N AE U2 2
EERIRBTHLEDEEZ B,

L LT A

E. #&3m

KR o0 270 2 Tl MZH W E 3 AloF
HlZk-T, @ %L’C%Efﬁt%mﬂ‘éj_h?
34 fEEHME L. DB TOHIC
INE DA AN I BLFEE Lf:ﬁfﬁ%?ﬁé\
FNdEEZ LN AA FREE T, f@
AEEBETORBUIA GNP STob DD,
BEL DB /BB O 2 B —HIEINA A b
7o, SBIT, Myc B 1% 5k & ftho
Petafk & OFEEIX, BBABRIZBIT D
chromothripsis D Y AR D % 5%
RERTHEDEEZ B,
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F. fEREfERRIEH
Hriz/p L

FERRAR

G-1. ¥FEim

1.

Ishii Y., Namiki M., Takasu S.,
Nakamura K., Takimoto N.,
Mitsumoto T., Ogawa. Lack of
genotoxic mechanisms in isoeugenol-
induced hepatocellular
tumorigenesis in male B6C3F1 mice.
Jpn. J. Food Chem. Safety. 2022, in
press.

Takasu S., Ishii Y., Namiki M.,
Nakamura K., Mitsumoto T,
Takimoto N., Nohmi T., Ogawa K.
Comprehensive analysis of the
general toxicity, genotoxicity, and
carcinogenicity of  3-acethyl-2,5-
dimethylfuran in male gpt delta rats.
Food Chem. Toxicol. 2023, 172, doi:
10.1016/.fct.2022.113544.

Kuroda K., Ishii Y., Takasu S.,
Matsushita K., Kijima A., Nohmi T,
Umemura T. Toxicity, genotoxicity,
and carcinogenicity of 2-methylfuran
in a 90-day comprehensive toxicity
study in gpt delta rats. Food Chem.
Toxicol. 2022, 168, doi:
10.1016/j.fct.2022 .113365.

Ishii Y., Nakamura K., Mitsumoto T.,
Takimoto N., Namiki M., Takasu S.,
Ogawa K. Visualization of the
distribution of anthraquinone
components from madder roots in rat
kidneys by desorption electrospray

ionization-time-of-flight mass
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spectrometry imaging, Food Chem.
Toxicol. 2022, 161, doi:
10.1016/;j.fct.2022.112851.

5. Ogawa K., Ishii Y., Toyoda T. Role and
potential of histopathological
specimens in the toxicological
evaluation of pharmaceuticals and
chemicals. Nihon Yakurigaku Zasshi.
2022, 157, 139-145, doi:
10.1254/fpj.21102.

G2 FaR#

L. 7B R 7 I RO T v MIFFENAETIC
¥ % chromoanagenesis ® B 50 Al HE
P, VARG, AHRET, PAEE IR
B A, @M, WoniES, R 3,
INWAZET, & 39 [l H ARZMRE T
B R OVEiTES 2023 2 1 A, B
2. gpt delta 7 > % W72 A 1 RRER 1A
IZ & % 6-methoxyquinoline @ in vivo i&
Rt - B AMEORHE, &AM, A
FERE ., WEARE S, JuiEth, B E®R
RERMEZ, /NI, 5 39 Bl A R
TR E KOS 2023 £ 1 A,
B
3. gpt delta 7 v b & MW - oG MER
Bk 2 X 2-isopropyl-N-2,3-trimethyl
buthylamide (ITB) D F¥Afh, fifi T, £
FelEZ, WEARES, WARHE, A,
MERTIERR, RESRMEEZ, /NIAET, 2 39
Bl HARFMERE SR K ONFilTE
22023 4F 1 H, HA
4. Acetamide #&5-7 > FOIFIEIZAET %
KBUNZDTCRST, AHE, HAE
s, R, WKW A, mZER T, 1R
B, INIAET, 5 39 B H A m MR B
FRMAR R OEITES 202341 A, K
5. &7 7 AR MO L Mo T
acetamlde DZ > MTEGERICE T %
Bia T cMyc ORE5., A",
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10.

11.

12.

13.

% I\Hfr*fﬂiﬂ’?
ﬂ:

LT HRAFED T v N EIC

&
I*ﬁ
REI T

R, EARGES, o
J Jllﬁ\%% % 51 E[E'jgfﬁkiﬁ
¥4 2022 4F 11 H, KB
BiF5 Acetamide DK
R NMEFH T BT 28858, A &
s, A T, WoT E#th, WK WHE,
EZE R, BRI, NI AET B 5L
(o] 0 ARBRBE S B 7 ) A524s 2022 4F 11
H, L&

%

BT 5 AL
R B ORE, TEociEh, A
i, WEARTES, mAEMm ., WA,
MEATAERS, REEREE, /NIAE T, 51
o] 0 ARBRBE A RIF 7 ) 52 2022 4F 11
A, &

7D T v MFRENAER RIS
H U7 BFMEREL, B BRI, e
=, AHRET, MEATRERS, 55 51 Bl H ARER
BRERIFT ) N5 20224 11 A, JR

. gptdelta ~VAEH W=7 27 U LT

N D Az Bif g B 28 B R & U AR (R
7 N AR —, R, A
M, BihZ—, % 51 [B] H ARBRER 28 B
7 N 2022 4E 11 A, ﬁ%
JRELEN B R AL E 27 A I
B DA A= TERESOARME
LH M, B ATRIHAREH~ A AR
MVEESES R 7 A 2022 4E 9
H, Web
Acetamide DFFE N AMEFIZBET 5B
A MR L O ENRE D 7 > N Rt
DI, AFERE, BEARREL, I RiRAE,
R 1, FATEGE, WocEt, WA
WA, mZEMR ., NIAET, 85 49 A H
AP PIES 2022 46 A, FLIR
Acetamide 235357 v MM
B2 KAVMEDTE RS ST, HEAZEL,
E#% , T oCEEHL, WORBE, A
§§,dm&%%fﬁmEM$ﬂ
r DEANEES 2022 4F 6 H, ﬂ%
Zy NFEBAME 7 7 5
&M9%ﬁﬁﬁ%®%ﬁﬁwmﬁ,m%
BHE, AREZS HILKRI, @M,
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AHFHE T, MRS,
TS 2022 46 H, LR

% 49 [a] H ARTEE

H. 59 EERE D HFE - ZEIRIT
H-1. Frarits
BALAY

H-2. ZHHZE

ML

H-3.%F DAt
A"
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2)

3)

4)
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Massive

Meyerson Pellman

genomic rearrangement
acquired in a single catastrophic
event during cancer development.
Cell 2011, 144, 27-40, doi:
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10.1186/s41021-021-00222-1.
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5)
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Table 1 Body and organ weights data for F344 rats treated with NNP and quinoline for
2 weeks

Control NNP Quinoline

No. of animals 5 5 5
Body weight 205.4 = 10.6° 148.6 £ 4.3%* 181.2 £ 4.5%*
Absolut (g)

Liver 8.40 £ 0.62 3.61 £ 0.22%* 12.81 £ 0.48**
Relative (g/100gBW)

Liver 409 = 0.12 243 £ 0.14%* 7.07 £ 0.12**
®Mean £ SD

*#* Significantly different from control group at p<<0.01.
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Table 2 Hsitopathological findings for F344 rats treated with NNP and quinoline for 2
weeks

Findings (+.+.+++++) Control NNP Quinoline
No. of animals 5 5 5
Karyomegaly hepatocyte 0 5(0/1/4/0) 5(2/3/0/0)
Apoptosis,hepatocyte 0 5(0/5/0/0) 0
Vaculoar, hepatocyte, centrilobular 0 5(2/3/0/0) 0
Mitosis,hepatocyte 0 2(2/0/0/0) 0
Oval cell hyperplasia 0 5(0/0/5/0) 0
Bile duct proliferation 0 5(5/0/0/0) 0

Grade of change:+, minimal; +, slight; ++, moderate; +++, marked
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Table 3 Overexpressed genes in the liver of F344 rats treated with acetamide, NNP and
quinoline

Fold change
Acetamide NNP Quinoline
GeneSymbol vs Control vs Control vs Control
(diet) (vehicle) (vehicle)
Stac3 6.4 1136.3 2.8
LOC367746 5.2 22,5 66.5
Inmt 4.8 321.6 81.8
Olr1352 4.5 5.0 22
Srns 35 9.2 33
OIr1353 34 12.8 4.0
Mmd2 3.3 26.6 11.7
Elaporl 3.1 8.8 30
Insig2 3.1 4.5 2.7
Srd5al 31 8.7 2.4
Synrg 2.9 8.3 2.2
RGD1560510 3.1 7.0 22
Gimdl 3.0 11.1 5.8
LOC680406 2.9 215.2 2.1
LOC100362690 2.7 116.2 2.1
1133 2.6 2.0 38
Aox3 2.4 3515 2.1
Lhx8 2.4 51.9 33
Srd5al 2.4 6.9 22
Lgsn 2.3 8.6 3.0
Tex12 2.3 6.0 5.8
Ncam?2 23 2.1 4.7
Nox4 22 102.9 2.4
Apoad 22 2.5 29
Tfap2b 22 2.4 4.0
Trhde 2.1 10.7 2.8
Oat 2.1 6.2 12.8
Hacll 2.1 4.9 2.1
LOC688924 2.1 4.1 27
Ntrk1 2.1 33 23
Tmem79 2.1 3.2 2.2
Mtmr7 2.0 6.1 22
Cplxl 2.0 32 23
Wdr97 2.0 3.2 2.1
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Figure 1. Mean body weight for F344 rats treated with NNP or quinoline for 2 weeks.
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Figure 2. Histopathological changes in the livers of F344 rats treated with NNP and
quinoline for 2 weeks.
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Figure 3. Liver micronucleus assay of F344 rats treated with AA, NNP or quinoline. (A)
The quantification of ratio MNHEP/HEP. **: Significantly different from the respective
control groups at p < 0.01, respectively. (B) The ratio of MNHEP and LMNHEP
hepatocyte detected in the AA, NNP or quinoline treated rats.
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Figure 4. Cluster analysis of microarray data obtained from liver of F344 rats in the
control and AA, NNP or quinoline-treated groups.
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Figure 5. Ven diagrams of overexpressed gene (A) and underexpressed gene (B) in the
liver of F344 rats treated with acetamide, NNP and quinoline.
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Figure 6. Number of fusion gene in the AA-induced HCA and normal liver tissue.
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Figure 7. Copy number of Myc and MdmZ2 gene in the AA or DEN-induced HCA

and HCC.
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Figure 8. HE and Immunohistochemical stain with anti-c-Myc antibody, positive
expression in tumor cells in the AA-induced HCA and HCC.
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Figure 9. The ratio of c-Myc positive tumor in the AA-induced HCA and HCC.
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Figure 10. Binding site of Myc gene containing site of Chr 7 and Chr 5 observed in AA-
induced HCA
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