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Reqistrat Result Result
e9 before after Note
ion No. . .
review review

12578 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

12998 C B Review of the study report revealed the chemical was positive.

12999 C B Review of the study report revealed the chemical was positive.

13388 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

13780 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

15107 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

15969 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

18542 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

18725 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

18746 C B Review of the study report revealed the chemical was positive.

19935 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

20083 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

20628 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

21008 C B Review of the study report revealed the chemical was positive.

21017 C B Review of the study report revealed the chemical was positive.

22021 c B Although the study report was negative, reproducible weak activity was confirmed.
Re-evaluated as positive from the viewpoint of QSAR model development.

22104 c B Although the study report was negative, reproducible weak activity was confirmed.

Re-evaluated as positive from the viewpoint of QSAR model development.
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7 2 2L Ames BRERT — 2 X—ZAOFFED E L D

AfIZE |BHIZE| CHIE | 5t B
Wihawi: 1st7aY 7 FE# (A) 672 1085| 10383| 12140
20203 RE. ABREENEFELT (B) 44| 164 1238| 1446| FifERESREN T
20203 B IRTE. HBBEEHH Y @A AT (C=A-B) 628| 921| 9145| 10694
2020438  TIZFHE (D) 628| 921 16| 1565
20204E3 B B S COEFIRYIMT I L 2 FPMFERETIESR (B) 26| 18 16
202043 A B = CEPIREIMTEIE O P Class#EiE (E') -23| 15 2 -6| FHMEAEE (6)
$2[H
202043 A A TOHERR (A+E) 649| 1100 10385| 12134 AMeS/QSAR
Zavzs b
BT —%
202043 B B 5 o 5k 574f (F=C-D) 0 0| 9129| 9129
202145 A B S TOEFIRIMTIC & 2 @R RITIES (G) 0 0 50 50|2020F LI D EH
202145 B B = TEPRHIBTRTE O FEEClassiEE (G) 0| 50/ -50 0|2020FE LB DEH
2021458 S CHOHERSR (A+E'+G) 649 1150 10335/ 12134 B
202043 B U0 KM E LGP ER) 0 0 15 15| B S EH KB
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7z 3 DFI34EEE Ames FRBRXT R 'E D QSAR T HIHE £

Hansen et Derek NX result and CASE ULTRA
CASES= MEZ BE Alert Nexus v230 | GT1_BMUT Results
al f&%[1] DerekNx v61 1802 Probability (%)
(@]
I
3. ~— N/

69658919 | | 24 Known
nitrosomethyla ' f2tt |PLAUSIBLE o citive 98.2
minopyridine

N
o
I
4- N e, N —
16219991 |nitrosomethyla | it [PLAUSIBLE  [(MOM"
. o = Positive 98.5
minopyridine
N
it I\ N/ N%o K

612-64-6 N-NItroso-n- &1 nown
ethylaniline | e PLAUSIBLE Negative 98.3
benzenamine, ~— Known

86-30-6 n-nitroso-n- | 2 INACTIVE .
ohenyl- Negative 98.0
n- K Known

5336-53-8 i i AN Al
glrtrzci)nsgdlbenzyl i w f2tE  |PLAUSIBLE |50 iive 99.1

(e}
o)
I
~ \ /
N-methyl-N- Known

614-00-6 i | S

phenylnirous Btk |PLAUSBLE \positive 98.0

[1] K. Hansen, S. Mika, T. Schroeter, A. Sutter, A. ter Laak, T. Steger-Hartmann, N. Heinrich, K.-R.
Miiller, Benchmark Data Set for in Silico Prediction of Ames Mutagenicity, J. Chem. Inf. Model., 49
(2009) 2077-2081.
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Na*
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C1=CC=CC=C1[O-].[Na+] C1=CC=CC=C10

1 B U g () B L7cHEE (R)
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FAME SOSEML [BEEE |77 o ggégigigzyogrggfénlstw andfhttps:/nerdd.univie.ac.at/fame3/  |human Phase 2 (FAME3/ UGTs, GSTs, SULTs, MTs, and NATS) HE 1A
. . . [P
GLORY Rt (e |7 ooy Univ. Vienna https://nerdd.univie.ac.at/glory/  |human Phasel (CYP/3A4, 2D6, 2C9) A ( GLORY
x [ZN4L)
GLORYx (L7 5 75 & = A Univ. Vienna https://nerdd.univie.ac.at/gloryx/  |human gﬁgzzlz(gjg)éz?é’s%ls),ééég?s, MTs, and NATS) B = /AN
httns:/smart dkudk/mol t Specific models: CYP (2C9, 2D6, 3A4)
SMARTCyp SN (s [T oY Univ. Copenhagen Moy b SG AL CEROT 0 CYP(1A2, 2A6, 2B6, 2C8, 2C19, 2D6, 2E1)IZ 3 I ATRE & Dk bl |2AM
- U
Phase 1 ( aliphatic C-oxidation, aromatic C-hydroxylation, oxidative
Y http://oasis IN- and O-dealkylation, epoxidation, ester and amide hydrolysis,|
N ta—UX Laboratory of Mathematicalf{ 24518 . carbonyl group reduction, nitro and azo group reduction, N-|..
=it — S 5 5 N\
TIMES Rt > uy A VA R—)L Chemistry lr)lzc.org/products/software/tlmes.as T~ hydroxylation, etc.) A8 [
px Phase 2 (glucuronidation, sulfation, glutathione conjugation, N-
acetylation, etc.)
)i D N N . https://bitbucket.org/L Ti/ f
CypReact ﬁ?% B | > A h—/L |Univ. Alberta e ELOIELEON LY hyman CYP(1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, or 3A4) MR AR
CyProduct (H# fRCEE |22 h—/L |Univ. Alberta https:/bitbucket.org/wishartlab/eyp|y ;) CYP(1A2, 2A6, 2B6, 2C8, 2C9, 2C19, 2D6, 2E1, or 3A4) mAE AR
roduct/src/master/
Phase 1, Phase 2, others
- o N _ . . . https://github.com/Kavrakilab/Met|, (CYP450 and other oxidasing enzymes for phase 1. UDP-GT,|gpme [/
MetaTrans i bl { /A b—/L Rice University, USA aTrans uman sulfotransferases for phase 2. hydrolases and enzyme not specified for SEBE A
other reactions.)
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#2

V/nu= baRUBU T IV —OREERSHBEETFRAORLDDOT—F < ) v I R

No. 1 No. 2 No. 3 No. 4 No. 5 No. 6 No. 7 No. 8
CAS 601-88-7 618-62-2 99-54-7 89-61-2 3209-22-1 611-06-3 121-73-3 88-73-3
Name 1,3-dichloro-2-nitrobenzene 1,3-Dichloro-5-nitrobenzene 1,2-Dichloro-4-nitrobenzene 1,4-Dichloro-2-nitrobenzene 1,2-Dichloro-3-nitrobenzene  |2,4-Dichloro-1-nitrobenzene 1-Chloro-3-nitrobenzene 1-Chloro-2-nitrobenzene
cl [¢] cl Cl cl Cl
Chemical infor Cl
Structure
NO- NO, ¢ NO. NO, NO,
Cl NO
cl 2 NO, ¢l Cl Cl NO, Cl
Molecular weight 192.0 192.0 192.0 192.0 192.0 192.0 157.6 157.6
Physico logP (measured value) 2.2 2.2 3.1 3.1 3.1 3.1 2.5 2.2
chemical
property ACD logP (calculated valu 27 3.3 3.2 3.0 29 3.0 26 23
Route/ Strain NA NA Oral (Gavage)/ SD Rat Feed/ F344 Rat Oral (Gavage)/ SD Rat Oral (Gavage)/ SD Rat | Gavage/ Crl:CD(SD)BR Rat Feed/ F344 Rat
Duration NA NA 42 days 92 days 44 days 45 days 28 days 91 days
Toxicity Hepatic effect No data No data 100 mg/kg/d 93 mg/kg/d > 25 mg/kg/d 8 mg/kg/d 25 mg/kg/d 4 mg/kg/d
information |0 1 atologic effect No data No data > 20 mg/kg/d 106 mg/kg/d > 25 mg/kg/d 8 mg/kg/d 1 mg/kg/d 4 mg/kg/d
Integrated conclusion R.A. from No.6, LOAEL: R.A. from No.7, LOAEL: . . i . . i
or e hemes)) 8mg/kg/d 1mgikg/d NOAEL: 4 mg/kg/d LOAEL:93 mg/kg/d NOAEL: 5 mg/kg/d LOAEL:8 mg/kg/d LOAEL:1 mg/kg/d LOAEL:4 mg/kg/d
D value 0.00133 0.00017 0.00667 0.04650 0.00833 0.00133 0.00017 0.00200
CSCL Hazard Class Class 2 Class 2 Class 3 Class 3 Class 3 Class 2 Class 2 Class 2
[Measured] No data No data GSH Conjugation at p- position No data No data O G Gesiton Nitro to Aniline GSH Conjugation
of Nitro group of Nitro group
Nitro to Aniline
in vivo / in vitro (species) in vivo (rat) in vitro (rat) in vitro (rat) in vitro (rat)
N . . " s GSH Conjugation at p- position | GSH Conjugation at o- position [ GSH Conjugation at o- position | GSH Conjugation at p- position | . - . .
[Predicted] GSH Conjugation (1000) Nitro to Aniline (373) of Nitro group (1000) of Nitro group (1000) of Nitro group (1000) of Nitro group (1000) Nitro to Aniline (373) GSH Conjugation (1000)
S bl Meteoriiexus: S B0 Nitro to Aniline (873) Nitro to Aniline (873) Nitro to Aniline (872) Nitro to Aniline (872) Nitro to Aniline (872) Hydroxylation of Benzene (p- |\, , Aniline (373)
information (score) position of Nitro group: 277, p-

position of Chrolo: 269, o-
position of Nitro group: 139)

GLORYXx (score)

GSH Conjugation (0.464)

GSH Conjugation (0.312)

GSH Conjugation at p- position
of Nitro group (0.484)

GSH Conjugation at o- position
of Nitro group (0.484)

Nitro to Aniline (0.412)

GSH Conjugation at o- position
of Nitro group (0.464)

GSH Conjugation (0.312)

GSH Conjugation (0.484)

Nitro to Aniline (0.436)

Hydroxylafion of Benzene at p-

& o- position of Nitro group
(0 202\

GSH Conjugation at m-
position of Nitro group (0.376)

Hydroxylation of Benzene at p-

& o- position of Nitro group
(0 412)

Hydroxylation of Benzene at p-
& o- position of Nitro group
(0 412)

Nitro to Aniline (0.380)

Hydroxylafion of Benzene at p-
& o- position of Nitro group
(0 25R)

Hydroxylafion of Benzene at p-
& o- position of Nitro group
(0 360\

Hydroxylation of Benzene at p-
position of Nitro group (0.436)

Nitro to Aniline (0.292)

Nitro to Aniline (0.256)

Hydroxylation of Benzene at o-
position of Nitro group (0.380)

Nitro to Aniline (0.256)

Nitro to Aniline (0.360)

Hydroxylation of Benzene at
o- position of Nitro group

(0 25R)
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* 446 Conjugation of Glutathione with Electron Deficient Aromatic Compounds|

NaRA

& i

F1=C1 Br, |, MO, NO,, OPO{OR4),
R2, R3=N0, O, CF, H
R4 = carbon (not altachad to furhar hataroatoms and baaring al kast ona hydrogan alom)

1. Meteor ICBIT A= ruE o X 2H o PUrEoRHTFHIAL—L
= b RIZH LT, NINEAIN MUZH DB a7 2% LT, GSH & OIS E Z D08,
A AN L TIEE Z 57220 (Meteor Nexus D LAR— R 2551 ),
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Meteor GLORYx
S O X O
r S0 Ft
T ( 4
s mgnd e Score: 0484 Score: 0376 Score: 0256
N:ml 5] l
— O, {4 Y Or Or
.::::;{"i’:‘:{: 7 :'::-%:ﬂm’l Score: 014 Score: 0088 Score: 0.0088
(B)
Meteor GLORYx
X
o8
;a‘n:- ) e N ) E=— )
Od, O, ., o

2. Meteor & GLORYx O TR D Lk

WYE & bREOERRT —Z BRI TE 5, BIEREBRICEEST 2 TH S GSHIAE
ReT =V CHORUNEY & — B L THRIEM OREEIZIZO 2, —B L 7o

NI X s LTz,
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Score:

€0256

0256 Score: 0256
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8 CYP3A4R#FRETNLOT Y M S v b
SMARTCyp

Alachlor

3A4 2D6 2CH
1
3A4 3A4 Relative
Ranking Atom Score Energy 2DSASA SpanZend Span Similarity
/z-—.__3/ 1 C18 515 622 67.8 0 1.0 07
i 2 C16 556 622 220 2 07 04
16~
3 (0%:] 584 66.4 282 1 09 07
18
4 c3 68.0 759 26.0 1 09 0.4
5 c1 77 86.3 308 0 1.0 1.0
6 C10 784 86.3 26.6 1 09 07
7 co 79.2 896 60.7 0 1.0 1.0
8 N.5 851 896 1.8 3 06 0.4
Span2en [Span2en )
Molecule |Molecule |Atom_N [Atom_ - Span P g [coo,Cor o N_Correc |Relative — 304 206 2C9 304 206 2C9 S
Name | Number [umber |Name | O |2end [0 | 0E0-E0 00 o ion B ftion Span ® lScore  [Score  [Score  |Ranking [Ranking |Ranking | fl
ection rrection
Alachlor 0) 0|0 0.1 1 6.7] 5.9] 0) 0 0] 0| 0.857143] 0) 999 999| 992.1429 1005.7| 1004.9 9) 9) 9 0| 0.666667|
Alachlor 0) 1|C C.2 2] 13.4] 11.8 0) 0 0| 0] 0.714286| 3.975245 999 999| 993.1267| 1012.241( 1010.641 10| 10| 10| 0 0
Alachlor 0) 2|C C.3 1 6.7 5.9] 0) 0 0] 0| 0.857143( 25.98947 75.9| 75.9| 68.00328| 81.56042| 80.76042] 4 4 4 0 0.4
Alachlor 0] 4N N.5 3] 20.1] 17.7] 0) 0 0| 0] 0.571429| -1.83095 89.6| 89.6| 85.10181| 109.7732| 107.3732 8| 8| 8 0 0.4/
Alachlor 0) 5/C C.6 3] 20.1] 17.7] 0) 0 0| 0] 0.571429 1.189 999 999| 994.381| 1019.052( 1016.652) 12| 12| 12] 0 0
Alachlor 0) 6|C C.7 2] 13.4] 11.8 0) 0 0| 0] 0.714286| 1.861274 999 999| 993.2113| 1012.326( 1010.726) 11] 11] 11 0 0
Alachlor 0) 7|1C C.8 1 6.7 5.9] 0) 0 0] 0| 0.857143( 28.16479 66.4] 66.4] 58.41627| 71.97341( 71.17341 3] 2] 2 0| 0.666667|
Alachlor 0) 8|C C.9 0) 0) 0 0) 0 0 0 1| 60.6685 89.6| 89.6| 79.17326| 87.17326| 87.17326 7] ) 6 0 1|
Alachlor 0) 9|C C.10 1 6.7] 5.9] 0) 0 0| 0] 0.857143| 26.63781 86.3 86.3| 78.37734| 91.93449| 91.13449 ) 7] 7 0| 0.666667|
Alachlor 0] 10(C C.11 0] 0) 0 0) 0 0 0 1| 30.75828, 86.3 86.3| 77.06967| 85.06967| 85.06967 5) 5) 5 0 1|
Alachlor 0] 11|C C.12 1 6.7] 5.9] 0) 0 0] 0| 0.857143( 26.63781 86.3 86.3| 78.37734| 91.93449| 91.13449 ) 7] 7 0| 0.666667|
Alachlor 0) 12|C C.13 2] 13.4] 11.8] 0) 0 0| 0] 0.714286| 1.861274 999 999| 993.2113| 1012.326( 1010.726 11] 11] 11 0 0
Alachlor 0) 13(C C.14 1 6.7 5.9] 0) 0 0| 0] 0.857143| 28.16479 66.4] 66.4] 58.41627| 71.97341( 71.17341 3] 2] 2 0| 0.666667|
Alachlor 0] 14|C C.15 0] 0) 0 0) 0 0 0 1| 60.6685 89.6| 89.6| 79.17326| 87.17326| 87.17326 7] ) 6 0 1|
Alachlor 0) 15(C C.16 2] 13.4] 11.8] 0) 0 0| 0] 0.714286| 21.97626 62.2 62.2| 55.60666( 74.72095| 73.12095) 2] 3] 3 0 0.4/
Alachlor 0) 16|0 0.17 1 6.7] 5.9 0) 0 0| 0] 0.857143 0) 999 999| 992.1429 1005.7| 1004.9 9) 9) 9 0 0
Alachlor 0] 17|1C C.18 0] 0) 0 0) 0 0 0 1| 67.76639 62.2 62.2| 51.48934 59.48934| 59.48934 1] 1] 1 0| 0.666667|
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® ADMET Predictor (Map (£ MedChem Designer (Z & %)

Met_Dec
3D AP_FWeigh|Met_CYP |Met_CYP |Met_CYP |Met_CYP2D = |Met_Enzy|Met_ Met_Pety
Igentifier (Cancnical SMILES Pair Count | Geometry Met_CYP3AZ |omp_Fro Met_Mass_List Met_Sum
Quality [t 182 219 [2c9 6 mes Level ield
m
i 1
-~ " CYP2AB;
Alachior - . R
0|20 0 0 0| 187218128| 5.01552194
M1
1
o CYR2AB
Alachlor - Alachlor - |CYP2BS;
B 0|20 225.71882 0 ] 0| 187218128| 5.01552194 8|
M2 u M1
Alachior - 1
0|20 0 0 0 0| 28.63906463 32| 2863906463
M3 CYP3AL
Alachior - 1
0|20 o ] ] 0| 30.33683833 3z| 3033683833
Mz CYP3AL
1
Alachior - _ _
e 0|20 0 ] ] 0| 23.669134385 CYRIEL: 2| 2366919485
- CYP3IAL
cin coc)(=o)ccl
HO, 4———CYP3A4 (23.7) — CYPoDG (1.9)_,
: CYP3A4 (5.0)

Alachlor - M5 (26%)

CYP3A4 (30 3)

H

=0

0
C‘\)’t
N

Alachlor - M4 (34%)

ass

lachlor (89.5 yL/min/mg HLM protein)

CYP3Ad (28.6)

Cl\)J\
N/\O/

OH
Alachlor - M3 {32%)

Alachlor - M1

L

(0]
s
NH

Alachlor - M2 (8%)
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® GLORY (fR#EiZIL FAME 2 IZ X %)

Sites of Metabolism Predicted by FAME 2
Visualization:
To alternate between atoms and atorn numbers, move the mouse cursor over the figure.
Model: circCDK_ATF_6
12
~. . 1~ Molecule mol_1
0 | Atom Probability
| - C.12 0.854
13 Y Cc5 0.12
14~ \9/ C.17 0.092
| C.2  0.092
. X o C.15 0.0745
- '\ﬁ_é*‘&ﬁ./—\v C.6 0.06
18 [e” ™3 C.4 0.06
l: J' C.10 0.048
Busel Lot C.18 0.03
N ci 003
0.11 0.02
Cl.16 0.012
C.8 0.012
C.7 0.012
C.3 0.012
N.9 0.01
0.14 0.008
C.13 0.0
Structure Rank |Priority_score |Reaction_type
(=]
CI\/LN/%“\‘C o
oxidative ether cleavage to one
1 4.27alcohol and ane
aldehyde/ketone
CCC1l=CC=CC(CC)=ClN(C(CCl)=0)C=0
[}
Cl\)J\rJ’/\CAC-I
1 4.27)aliphatic hydroxylation
CCC1=CC=CC(CC)=C1IN(C(CCI)=0)COCQ
(=]
Cl
\)J\N’A“CP o
oxidative ether cleavage to one
1 4.27(alcohol and ane
aldehyde/ketone
CCC1=CC=CCIiCC)=CIN(C(CCl)=0)CO
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BAGBITBHERESERMUE (LFEWHY X 7 HIEFEE)

In silico 7RI FHEDE E{L & New Approach Methodology D& F 2 -5 < {LEWE D
e e MERY R 27 FhHROEBELICRE 5%

TR STHETEREE

AOPIZES < AFEFEABEO FRIRBEICET 505

oesyEE  JRERAE EvEELELEEMET ZEETRFMEE TR

WEHHE  ILHE RS EvERLELEEMET Rt THFMEE =R

WmEwmE EHEZ EvEELELEENR et TR R
WFEHIE KM B EvERMLELEENET Rt TR R
et /32 Susanne Stalford 7 —VHFZEET AFFER

W2t 1388 Adrian Fowkes 7 —VHFRFET %88

Wt 71 Alun Myden 7 — iR WFER

W5eH 7%  Emma Hill hhiro 7 —VHFSERT  HFER

WREE

INETOE TR, KIE®HRGEME., AR AETFTEA~D in silico FiEO®EAIC
T, BFIZEASC Y — 77 e x0@frEsHEL T, 55—

BEL

FN—ADREEE, BT Y —

AT SEC I T

’ﬁ’j% U—

DREEE, A E

DX IBRL, U A7 FHBIZEN T %

LR BRI (AOP) ORI E1T> TX 7203,
K7 7 a ZADO(EFEMEDN E~mT T, AOP F—A X NEDTF — & 235t B IS #EA 9
%ﬁ@#—xx&74%£ML\Mw77m—%

DENIEERGET 2 2 E 2B E Lz, S 44 5 H 20 H 3 F813, Mm’ﬁd<$
FHAREAEFEME O TRIRERICE L. B b B SRt R 2 WIT UG SRS 1T L 24
FHR TR Y KR A v &I Lttxb/MTﬂ%wm%i(mmovﬁAmim
AOP ZH T —RARAEZT ¢ Z47, BARFIZFEIZY 227 PRIZEIT D AOP (2K
T —FOFRAMEEREEZREE LT, ZO/ER. Ty B AR EREKICEEMT D 2
LWTEDLT—HET /LT AOP OFSHAZILIEL, ST —ZBLUM#E L E

2—FAHZLICkY . AOP B4

BVl OB EIHEHTED 3 2O T U A EMGEL

AH%Hﬁ e o THY | EEDRMY OB
ﬁfﬁ‘{f\ é&is @{K%%ﬁﬁ)ﬁi‘l‘éé‘q:mﬁje BT A47ERH E LT, ICH M7 B A
FhiDOEEHBL TEY ., Th bk WE NN - A0k Sear R

DY A7 ERFIHRORHELE > TN 5,

{BZEE D B2 B o % [E B B <05 S =]
O RIE, Y 2 7 Rl odus b - 2R
EDT=DIZ in silico THIFiE O etk

(QSAR) R D X DIZ

hol-, L

N LBR T, Bism LS O E T RIS

BIF2DU R EB~D QSAR OF|H
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TIRENTHD EEDLIDE2HRV, 2
FTONZETIX, KE&RGEME, AR
FMEA~D in silico FIEOBEAIZEIL T,
k3 < U —RT7 7 uxomf% BiEL
T, KBURFET — X X—Z2ADWHEE, HT
Y — O, HEEEBKERE (AOP) O
AR ZIT-> C&E T, £EZTHM44E5H 20
A 34EEX, PSS —FRT7 7R
OAFENED A L~ T, AOP F—A X
NEDT — X ZFHEHICEAT 5 K 5 %
RU, HEFICEY VA7 FEICEAT 5
GEDr—AAZT 4 HEMTHZ LITX
V. AOP 7 7' u—F ODEAIMEZIRFET 5 2
EERHME LT,

B. W7 ik
(b E 2 R IS B 1 DATEO R
RIEXRIZ AOP BMEH SN D HIXIZE A
ElpnZ &b, JeATHFE CRRSE Lo g aE
FIEICBET 2 8 R b BT BT kR
(HDAC) fEAFLED AOP ZHWT, »
< OMOFFIFFE 2 FEhts U, AR A w
(DART) ¥ RRA > MIxd % AOP 2
BEEREEZ PO X Y ICIETE D02 HGE
L7ze AWZFHBNILL T oM@ Th o,
Case 1 : FFE DAL EW DFMIZ Z Y 72T —
HADLE 22—
Case 2 : HEFFIZBE 3 2 (i & 25401 5 3R
R DOEESENERL AT T
Case 3 : HiIHIWE 72 &G BU{LEMD
L a—7—%DIEH
INHOEEEARRIZT 72012, B A
F T B FLEEESR (HDAC) RS
WLELT veAZRE L, #72 KE I
BEfAHT 72, &7 v AI2OWT, #ER1k
B OEYTENET — 2 2B LT, HiER

K OEWTENET — 2 1 IERE L 21T o T,

(fEE ~ORRE) AR ITEW % Hv iz
W a2 AT RN ORIRINTH 5,

C. HFufs R

F—H DI

Derek Nexus 3 L ORI B 15 541
T2k Z VT, AOPIZBEE#T 5 6 DD T
vt AL 120 Derek 77— FFFE S
oo BAET L7 vEAMEZBLT, 7 v
A LF—A 2~ (KE) ZBEfIT
(1), 7oA LVEED KE B RIE
ENDAREMENH D720, 1 2OT v A
MO D KE OF — 2 P Eoh 5560
bbb, FoONEME—DOIFFET — XL, &
T-BAthA X b (MIE) ZRIETH7T vtk
ADEDTH o7z, THlE IR OAEFM
FEELA AT, R AEFEMEFS O DART @
B RARA v N EBEESITAHZ LT, in

vivo W& - Ji& ¥ % 4= (EFD : traditional
embryofoetal development studies) X, in

vivo A7 J—=1 7Bk (OECD TG421 ¥
F O TG422) . B L OVEW FZHBEMENE DS B
75 4 FHEONBERAERERR (v1/ 71
< A, EREEE, WEEMER L OE T T
T4 vva) BETREBNT v A ZEED
FAHZEMAREE ol S BIT,
Derek Nexus 77— bk A060 [HHE{H /LK
P S 72 I ERIERAR ) I RT IR ED KE (2 B
177,

K1, BHLLET -2y NOWAE
7T, &7 —F kv FARBEMT LN
KE, BIOEKT—%ty Ml EN T
WS TETIU T O X 51247072,

in silico

-43-



RA IKFHERTF
EEOHEM

R REE
1=

FLeI
HDAC - ER b U7 £ FILILEER
RA- LF/ A VB

Runx2 — Runt EEREF 2

EO- ®BREIL

N

OECD N
TG421,422
P

e—— ] _ _
HDAC I8 % e ax et
X1:7 v&A% HDAC REIZRBIT HBHE KE L BEEMIT 2 uwRWET v & A -

HDAC 5T > & A, A060 : Derek Nexus 77— b T84 VAR B £ 72 13RTBR(A ], EFD : fE3RDIR « JE V584 508k,

mEST : =7 XS T v A, MM : v~ 7 2~ AT7 vt A, WEC: 2RE#RT vEA, PTTFT7 v ¥
7574 v aT A, OECDTG421 3L 10422 : OECDTG421 BL 42 HA RTA4 VT v¥A,

#1:A0P LEEEMITIONET vEAT—FEY b

HDAC PHLE* Lhasa |Z & %5 H HDAC HF 16350 15030 1320

Lhasa = 2 # —DART Lhasa T & % % HERT I 1307 820 416 71
Lhasa ¥ % % —DART Lhasa (& £ % H} FEA AR 997 144 567 286
EST THEIT X B FEAETENE 44 27 17

EST Lhasa (Z & % %} FEAETENE 23 14 2 7
WEC Lhasa (Z & % 3} AR 21 11 3 7
MM Lhasa | & %3 H AL 23 13 7 3
¥ITIT T4y EPA T & %3 H AR 1038 199 839

NIHS 7 — # & v b Lhasall X 58 MH AN 395 150 245

TG421. 422

NIHS 5 — % & » | Lhasalc X258 H AT AT 395 181 214

TG421, 422

*7— 2 % AOP IZBEHHET 1T B 72012, 2 ODHDACT A V7 4 —LDF—Z & —7I LTz,
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e HDAC PHET—4 & v M 16000 % i#8 %
LB EGORRKOT 4y FTho
oo T ORI OWTRLR S 7z MIE (%
HDAC 7 A YV 7 & — MR TIZ R0
o, ZOT =4ty MTIixEKD
HDAC 74 YV 7 % —ALDTF—EZNEEH
Ho NTAD ) v 7T U MRBRTIEIT A
V7 — L OBREM L EMEN EIE S N
Tk V., HDAC [HEAINEROT A V7
G+ — LEER LT DN D DD,
AOP [ZBWTHEDT A Y 7 4 — L DF%
BEWAO/CT DI EIIREETH - =
[Ververis © 2013, Haberland & 2009],

eLhasa DN~V RAX —FT—Xt v MNZEH
Fi D EFD #HBRICIE, HEATEMER L O3
OGO RRA > MZBET 5
TEREEND, ZOT—F kY I
T > R L OFET - O R
DEENTEY, FHBRITITF A —
b a—REY B THATND,

e EST, WEC BEX UMM (2T 57 —H %
INFENTNRY T = a VRN LED
NizboTHY, EST OBIMNT — X ITiE
INZAFRIZ K0 2L S 4172 [Genschow &
2002, Genschow 5 2004, Spielmann & 2004,
Piersma © 2004, Paquette © 2008], Z 415
DR TIE, WL DL B O REE
ZRE L, (= RRA > b OIR#EMEE
(R L TC) FAEME & B 7,

e[fkRIZ, BT T4 v aDT—H Yy
MZiE, EEMIZOWT EPA 238D 24T
iR a— A nNEEN TV 5D,

e NIHS TG421 B L 422 O F — Z %,
Lhasa Limited 2372727 —Z ~D=xT > K
AV FOEY B TITHESNT, F¥AH
P ¥ 7213 DART @ KEIZEI Y Y4 Tz,

AOP D FF A X MIHIEFRERFRT
HHN., ZOFEHFHTIE, ZORKDOEZL D
KE [ZOWTHIERT v AT =&y
NFFE SN o T2, %< O KE 23T
L7 veAI%, BERVIBEEICH LN ET
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