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<Template for interaction of CYP2E1 with substrates>

6-Aminochrysene
(as inhibitor)

‘ 7,12-Dimethylbenzo[a]anthracene

‘ Benzo[a]pyrene

Pyrene ‘

1 _ i -

Benzo[a]pyrene 7,8-dihydrodiol G 1-Methylpyrene ‘

1-Nitropyrene ‘

‘ Oxidized site

i

Dibenzo[a,h]anthracene

AV Boundary

A core space of CYP2E1 active site was extracted from polycyclic aromatic hydrocarbons substrates
and inhibitor. Arrows indicate the major site of the oxidation (interaction with heme - oxygen). Assumed
space boundary is shown as chain.
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<List of chemicals associated with CYP2E1>

Acetaminophen, Acetone, Acetonitrile, 2-Acetylbenzothiophene, Acrylonitrile, S-adenosyl-I-methionine,
Ametryne, 6-Aminochrysene, Amino[a]carboline, 3-Amino-1,2 4-triazole, Aniline, 2-Anisidine, Anisole,
Anthracene-9-carboxaldehyde, 9-Anthraldehyde, Arachidonic acid, Atrazine, Benzo[a]pyrene,
Benzo[a]pyrene-7,8-dihydrodiol, 2,2'-Bipyridine, 1,3-Butadiene, {-Butylacetylene, N-Butylaniline, t-Butyl
ethyl ether, 4-tert-Butyltoluene, Caffeine, Carbamazepine, 4-Chloroaniline, 2-Chloro-4-toluidine, 4-Chloro-2-
toluidine, Chlorzoxazone, Coumarin, 4-Cyclopropylanisole, 4-Cymene, 4-Cresol, Dacarbazine, cis-
Crotononitrile, Dapsone, Deprenyl, Diallylsulfone, 2,4-Diaminoanisole, 2,4- and 2,6-Diaminotoluene,
Dibenzo[a,h]anthracene, 1,2- and 1,4-Dichlorobenzene 1,2-Dichloro-1-fluoroethane, 1,1-Dichloro-2,2,2-
trifluoroethane, Diethyl ether, N,N-Diethylthiocarbamate, 2,5-Difluoroaniline, 2,3- and 2,6-Dimethylaniline,
7,12-Dimethylbenzo[alanthracene, 2,6-Dimethylnaphthalene, Dimethylsulfoxide, 1,3-Dinitrobenzene,
Enflurane, Estragole, Ethosuximide, Ethylbenzene, Ethyl isocyanide, Ethylmorphine, 1-Ethylpyrene,
Flutamide, Furan, Genistein, 1,1,2,3,3,3-Hexafluoropropyl methyl ether, 13-Hydroperoxy-9,11-
octadecadienoic acid, 3-Hydroxypyridine, Isoflurane, Isoprene, Isoquinoline, Lauric acid, (R+)-Menthofuran,
7-Methoxy-4-trifluoromethylcoumarin, 3-Methylacetanilide, Methylamino[a]carboline, 2- and 4-
Methylanisole, Methyleugenol, N-Methylformamide, 3-Methylindole, 6-Methylnorharman, 4-Methylpyrazole,
1-Methylpyrene, 4-Methyltriazole, Nabumetone, Naphthalene, 2- and 4-Nitroanisole, Nitrobenzene, 6-
Nitrochrysene, 4-Nitrophenol, 1-Nitropyrene, N-Nitrosobenzylmethylamine, N-Nitrosodimethylamine, N-
Nitrosodiethylamine, N-Nitrosodipropylamine, N-Nitrosodiamylamine, N-Nitrosoethylmethylamine, 2-, 3-
and 4-Nitrotoluene, Norharman, Oleic acid, 13-Oxo0-9,11-tridecadienoic acid, Pargyline, Phenanthrene,
Phenethyl isothiocyanate, Phenylacetylene, 5-Phenyl-1-pentyne, Propofol, 2-n-Propyl-quinoline, Pulegone,
Pyrene, Quinoline, Safrole, Styrene, 4-Vinylcyclohexene, 1,2,3,5-Tetrachlorobenzene, Theobromine,
Theophylline, Toluene, 2-Toluidine, Tranylcypromine, 1,2,4-Trichlorobenzene, 1,1,2-Trichloro-2-
fluoroethane, 2,2,2-Trifluoroethanol, 1,2 4-trimethylbenzene, Urethane, Vinylcarbamate, 1,2-, 1,3- and 1,4-
Xylene. (Total 125 chemicals)
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EREE
(1) X BT (FR23EE)

BHMBERT —IN—IARURBHMBIERT —IN—RZTEEL, B
FRIETIWEHAAS ALZEEZTANTLHE, REMERO. BYE -
HYOBEEUER. BLULEYMOBRRERUVETER O, FE~DEMEE
DNEL-FRABERNRTREINSGAERTFMIIBERATLMET VNI —L
ZHFL. AT S, F. A HBOBERET —EIN—RITEMT S
EIZEKY KYBEDRLICDEAN DAL HA-EDET S, FARICHT--T
(X, EfREA4EZEEL. OECD (Q)SAR Application Toolbox: M E i1t %
HERLIzEHEL. ATV — L DHEEICBEIL TIE. OECD TR SN TLVSH
TaA)—7T70—FOFHERCENLIZLDET B,

(2) S B1R (FR1EE)

BHEMBRERT XN —RERBAMBERT —IN—REEIC. FETFA
ETILDRERERFET SEELIC LFBEEANT HE, AEHFR®
BLUEEYORRBERENKR RSN, T, A—F—HBDFEHRZEML. 5F
9 SWREDRA =L AT LMET IV I+ —LRVERREER T B,
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2. FEI HIR(S
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2. PRI EZR(ER1FE) ST HERE

=& TR
DA%

IS, EUFTRETILORMKE
IREBRFESTDHEELIZ EF
BEEZANTHE. AEMHE
BOBLEEYMORRIER
ARREN, Ff-, 1—H—
mBOEHREZEML . FTET
SHMAELRBA-V AT LKA
;Z‘ybwr—l.xéﬂ’ﬁﬁli’ﬂ’ﬁﬁi

REDEMEREISEELORH
ZHH LR —XBASICELTARL
f=o SHIC. FBETIVEORERE
SHHRICETAFEERVAMEER
MzELEEENSHTET H=HDA
TRV —=0 L AT LD REERE
MELE. §&. XRYET—JDHR®
WRZEITOEFICKY., FR21EEH
[CEREERTHRAATHS.

INEHE HfE B AR (1 EEXR) MRFAREAR ERE
Hid BEAFE p.7
)RATOT oy | EHRMBIERT —N—R¢E | BREBESEEICEFTFNLIEEREEEZE
FO—0%ERAL | RBRABEBRT —IN—R% | L. HRT—FETIVISRYBFETWL | O
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3. EHIN R EMR

EXRE I-36R— EHH % 7/35

H R

BEBEMEEEBASOHH
o BAS (basic active structure) 31 H & D #34t
0 REBRESMZXNRELI-ANH#A—XBASIC

NAOT oMK REREFHTE AT L

a0 NV RN DFERFENEF AL TR EETHE
0 YATLEARDTRIRESEDRE
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FEMT—%

BHEMBERT —IN—APOERILEYW1417E

GOT Increase Normal Decrease
Male Rat 9 128 4
Female Rat 4 128 9
GPT Increase Normal Decrease
Male Rat 23 114 4
Female Rat 24 113 4
HHEXES Increase Normal Decrease
Male Rat 72 68 1
Female Rat 84 57 0
FERE M-36R— [HE £ 9/35
/, il Y RN
M7 AR5
= -
INCFIE | | CORIK2ER LD

2 A DRk ERF

H: k=AY FERREF EH—mERF
L e
O2H-c3::--CO2-N3H
< :/\ < >
— =
j@cﬂ%ﬁ%ég% %(cokm) (% fh e pE s T
gl EREEs | | TTREILSTEEE

¢ SMILESREIZHLILMEFEMNIEERS
¢ BT LIRIEEETS
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WAL T30 A DER

ERENT=-T3T A2k 32243&

HIFEEN TSR HDT T A Y
25948 73 1R
3% < P(fragment) < 97% .

25042 FTHEOMHEBEMNKELY
(R >09) ZIE—AZHHL, 7237
Y R150%8 %= IR

*EF'asElb\ CELBERICERTSIEZIEM

RIRHIZ158TEM 75T A FEEFECab
Fe TR

EXRE I-36R— I/l % 11/35

73 *ﬁ = h Compounds and activities
ﬁq: 0) 1L (SDF fromat)
‘uv 141 compounds

Extraction and selection of

List of BASs linear fragments (1)
H U
7 Compound |RBC|HGB| HCT | frag-1 | frag-2 | ... | frag-158
' : : 1 nor | nor | nor Y Y N
O RO - 2 dec | dec | dec N Y N
T 1 (iv) Rule generation by Ny
% Set a BAS candidate cascade model (i1)
and refinement (iii) -y .

ﬂ Refinement of a
i Rules

seed structure in a rule T e
Rule map . . . - . Rulel ULLL
By SOM Ralel UL RebelULL = Kol +  Relevuss]

3upport|ng structures chart e .
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7JZ’7'—I~°=E7_'°)I/ SHME AT EILE R

co 60 40 —
acid: BRIZ
OH: y Me | 50
COO| 60
acid | 60 b s
BSS IF [CO: y] added on [OH: y]
co |9.60 Cases: 100 = 60
Me |0.00 THEN
COO |6.67 [acid: y] 60% = 90%, BSS = 5.40
acid |5.40 [COO: y] 60% > 93%, BSS = 6.67
y n
JL—ILBRE
CO | 60 | O fh0%ARS

Between_

Groups sum of
squares

OH: y, CO y Me | 30 | 30

COO| 56 | 4

acid | 54 6

EXRE M-38R—2 MR % 13/35

HESYRDGOTTEELRLNL—IL

Rule 1; Cases: 60 -> 3 MLIUHEETIEEY ]
7

IF [C4H-c3: y]
added on [C4H-c3::c3H:c3: n] [N3H-c3::¢3:c3H: n] [O1: n] [c3H:c3:c3H:c3H: n]
Then GOT_FR: 0.93 0.00 0.07 ==> 0.00 0.00 1.00 ( none inc dec)
then LIVER_Wt_FR: 0.550.45 ==> 1.00 0.00 (inc none)
then C4H-c3:c3: 0.050.95 ==> 1.00 0.00 (yn)
N TIEATHREH N OOLCEB R ! N ES
4 BEVRT LEB THIEERDL :
orthofizl 3 LM
OH OH Me
t-Bu t-Bu NH
AL e
Me Me Me
# 34 (dec) #36 (dec) #1 16 {dec)

CORIZLTIEZEDBASIEHZRELTLK
COBIFCOTEL THHYBASELTHERA.

EEEE M-38,39%— A % 14/35




Supporting Structures Chart of Aniline

ANESOEVEEADIEEY  compounds showing hemoglobin decrease

u CHg
[ by ) u ’/ o -
o A ! Eliji =2
| T I ‘ CHs e MH P L AE *7\/
DNumber: 1 Number 2 Dumber 3 Number: 5
I/CHJ o, . Hat MH,
Il
o HaC . MH 0.«"-T "
Hah Chy
Mumber: 7 Number: 47 Number: 40 Number: 53
|
N
e TR [ 1:
m : This cell infentionally left
e blank
1o SN ij
Number: 34 Mumber- 30 Number- 106

ANESTOEVHAEILEEY compounds with no changes in hemoglobin

.
e M =
5y T Lo e Cha
s Gh B

e This cell intentionally left || This cell intentionally left

@ - u blank. Blank.

- o .

EFXRE M-39R—2 MR % 15/34

SykD28HEI R EIREEH
FERNICUTOEEZXNREL-FBAA—R{ERK
n FE% i idan

liver toxicity still on going
o FFEE (LIVER_MR/FR)
o GOT_MR/FR
o GPT_MR/FR
- BEE fRAT
kidney toxicity working
O ‘§JI[[|$§ZJI[L£'|€E —Iu5E T BASIC TR

Frm¥k (RBC_MR/FR)
red blpod‘cell count depression #-#2L, EndopointSEflicra ok
a AETOE~ (HEB_MRIFR) BERBEENBY, HIGESER

hemoglobin

a ANYKY)yk (HCT_MR/FR)
hematocrit

o #@RFMmMER (RC_MR/FR)
reticulocytosis
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f[l n%/\_xm Eﬁ

BASICHIZER—X  http://www.dm-lab.ws/BASiC/
o Basic Active Structures in Chemicals

o Tk, HEEEREXRICEARE, RERGSMEZEMN

o BEATEHAOLEEMOARSE, HFEEIEIERNRESR

AR

2 Y—RT—R2&I)L—JL

o BAS table T—
&R, SMARTSERERR, BRMEE, | .
A=RIE: ES!
—ﬁ@BAsaMlsc TIRTOHR [ [T
i?#ﬂ:A%O)E?;Uli’C%%)BEUIE:&
aAVE

o BASEOEER—

EXRE M-40R—2 RHE 2% 17/35

K>y FTANETOEDZFED S 54FEDBAS

H)a—)LI—FILDEMH
(FEMMBIERY IL—TT
HGB_FR-dec (29) '
NHR
N . _.OH 0
X Y

TR ICHERR SN

X=NH,0
HGB_FR-dA (0,2,11) HGB_FR-dB (0,12,4) HGB_FR-dC (0,0,3) HGB_FRdD (1,26,5)
(I, m, n) (X(#&h0, BEAL, BL) LEYE. dBtdQ")BASm@Eﬂ"ﬁﬁﬁﬂ
[CEBET HHZEELHY ?
i-Pr Me AN
Br Br
\©\ e 0" Y #108
o) OMe e H o o H
0.5.0 # 31 0.0 HN" S S "NH,
i-Pr i-Pr Me 0
#22 #41 # 98 #116

LERDBASTHN—SnGEHLEY6TE.
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Sy FTAESTOEZFEADSELLNV4FEDBAS

((HeB_FR-n (109))

g N B T RPE
Ar—S—X s J ok ~ X
él) ! = X O > =

n=7
HGB_FR-nA (1,14,0) HGB_FR-nB (0,21,1) HGB_FR-nC (1,16,1) HGB_FR-nD (0,6,0) HGB_FR-nE (0,9,0)
- . N CN
NH QN YI P He
)I\ X o/P\oi Halogen Derivatives X X~~on
N N g . X=C,N
N N X=C,N
HGB_FR-nF (0,2,0) HGB_FR-nG (0,3,0) HGB_FR-nH (0,7,1) HGB_FR-nl (0,4,0) HGB_FR-nJ (0,2,0)
X Y—2z
— X=C,0 Y=CN
X = C NH Y c.s
Z=
HGB_FR-nK (0,6,1) HGB_FR-nL (o 4,0) HGB_FR-nM (0,2,1) HGB_FR-nN (0,2,1)
e
(o] N O OH :
y :
@[ s | S N Me OH  Me Me : e)koeo>(© T T e E |
\©\ M 2CH> Me Me Me Me Me Me HZCA/ \n/ WCHZ 4146 E
: #51 #62 #74 #76 o !
. #124 i
= - S ~ = N
L EDBASTHN—hLZWEEHILEYITE.
FERE M- 4R—2 @A 2 19/35

BASICEIFZEAN—X

HMEBOEBICEVNEEZS
HLLWATIY—DIEE

RACT ORI DEAEE/ —FETDHER
HFARANDEVMEH

X FEEDIRT

IARNTHATEZ1D

o FEA—XBE

0 ART—FETIVERBRBERV AT LIZESRA=UT &

g
a
a
a
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NADT T —D &I

KR D:EHFFRIA RRDEEZRIT FHM
0 RETTI—LIZEBS =R ( CPT: Conditional
0 HETTI—LIRKBS probability table)Z {E Ak
0 TI—LIFRY—IZEEESED

0 PI—LIFDavIZEEEZSED

&
(o) (i) BERSANORBUEES [ewrmri
N~ J N >/ P(AIBE) |A=T |A=F EMNRE-LE
B=T, E=T 0.95 |0.05
B=T, E=F 0.94 |0.06 $EE |
B=F, E=T 0.29 |0.71 0.95DFEET
X ™ [B=F E=F |0.001 |0.999 FS5—LAIED
~ s )
Quamcae) Gt
FREF M-43X—Y FIE % 21/35

CPT (conditional probability table)

P(B) = .001 P(E)=.002 SHHIfER
.Burglary .Earthquake
. ! !- B E P(A)
FRIERLERTE T T 95
"-_ T F 94
F T 29
NRED A |PM) FHfTEHEER
T 90 T 70
F 05 F 0l IXR/S—RRT

LDOBRRHIEEIR

HERHERTRINTES?

& 'MaryWEEL TET-1&LV Sevidenceh DB, SEEDRER(L ?
P(Burglary|Mary_calls) =0.056 FERIEEDZETEISNEEN

& BRT—EN0DEMT LI X LIZKEHCPTIENDFEE

FEREE M-44R—2 fEHE £ 22/35




MEAR YR —OEE
Initial network EEMED

BRKHE

uanine adduc

detoxification

BXRE M-44R—D A # 23/35

FIERRITICROEMARN o DIFEAINIER

T |F T |F
RETDFYE  [T190 |10 T | .80 | .20
10 | .90 F|.20 |.80

EZRA > | E%B »| E%C

A, ClZevidencehN 5z 5 =B,
hig, e

T |— | 2 |7/ | 71 i
! Plausible path
T l— S — ‘54:0_&&"?‘7’3%,(,\
Conflicting path

Conflict measureZ&tELFFELTLINIE 1. evidenceAMEARATEALY
2. FYRHEHALLY

SHEMROERZRFELT, RERESIESHT

BXRE M-45R— fEH % 24 /35




=R R ER

» FETECLI-3YE (FEET7IVI4MES)
EDESnetzZEBLTH, WINHhDILEMTFENEZS,

Evidences
Compounds AromAmine | RBC decrease Liver
LogP toxicity
3,4-Dimethylaniline High —24~0 High
2,3-Dimethylaniline High —48~—24 Low
3-Nitrobenzenamine Low ~—16.8 High
) FELEEOEMALETHD
FERE M-45~— EH % 25/35
|
SHERINTI—IETILOBEE R AL 1 O B
AromAming il ogP o oxidized fo N
High ew
AromAmine

LogP(N-oxi)

romAmine N-oxi
orm preparation

AromAmine
para oxi reactivity
Low Fgan
/ Middle istribution ngh

ucur@ . i
onjugatio : ruin ruin
= Sthemoion rotein(blood rotein(liver

formation .
uanine adduc

lood toxicity

v

= RBC iver toxicity

detoxification
ecrease
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EM7ILTAY X LIZEDEHASHERD
HEERR (—H)

o [ 057
~ Arcmdnin LogB e
_.C~="——— — ___;?_ High [Middie [Low @MD
Troe | 0.983] 0.594] 0.4 _ o)
[oooe] _oasl f.f

_IEh.n.L icer_Josher —
Trus | G841 | 0017 | 0000 |—"
[ e

»
-
|III
||.I
|III
i
q
2
n
‘EE
=1
L=l
=
=
T
= F
E=3
=

o a Tos T oo lots % P
Q“Tﬂl_*‘"“ T c_:gmé;f e
5 fﬂ:pm'n;m .'II
\ Nt '
\ ..' 5
FERE M-46R—2 A 2 27/35

NATDT oML HEEFTM AT L

TYREE TS5YHHEE)

SMILES, endpoints

X .
iR

*Net layout
“EREE
Path{Z#

Conflict measure
-
=Y A e— %
DB L Sa—
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RRTOEERT: FERFER

Input SMILES

. /T
SMILES: @NH EaMERIL—LA

Input Fragment CCNc1ceeeet

[ Suomicaery |
Qnmlmm( wn 2] A el

Evidences G
o i
J ine N o iddle \
ificati alse | i
- decrease STy GmAnine s
o toxicty o LICEL ¥
'_' Ganliictanas | j____r
- |

%iﬂﬂﬁ%] RN

Evidence R
AN \ == amE
AR R = _J+

FRIL—Ls SRS ames RYbRFEIL—L

g AIL—LA
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SROFAETE

FENOHETFTEER
ERBMOMEIZLETOMNMATIRTLDTR
EEMFBIBFRT —IR—AD D /ERA#FE DA
WERL =y b 141 EMTEH A EREDEE
BCL141E EMERRELI-FERITOET

o BULEEREESHZRIILEYDIRT
&EF#b@ﬁ%%EEE

0 BRALEFEOEMRADRREMBES

o BASICHIFEAN—RARTEE S HEED YR DY AH
o REHBERT —IN—IARBOEIYAH

VAT LRAFEOHMIIEXRRESR
BHEERAOT ORI TROID [T HF &)
FEEBHEZARALE-ANFBERIESHTTAARY
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4. xZHEANDZREL
2 Al BLIA A
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4 RBEENDREEERRIAH

D—o%ERALI-E
4 F AR BE DB R

HIBERT —IRN—REEEL. SHEFA
ETIWVEHAAA ALEEEEANTD
& REYERC. AVE-KEYV0E
EHER. BLULEYOBRERERUER
RO, FE~OSHEFLEL-FAE
BRENRTRINIESHIFMIIEIR
TLHEE TSIV I +—LERFEL, 206
T35, F=. 2 —Y—HBEDEHRET —
AR—R(ZEBMTBHIEIZKY., KUBEE
DEEIZDENDHELZHEA-LDET
5, ARIZH-->TIE. EEEESHEEE
B L . OECD (Q)SAR Application
Toolbox&EMD B 4 ZHER LIz tEHREL .
hTa)—ibD#EEIZBEL TIX. OECD
TR TWSATI)—770—F
DA EMmIERNLI-LDET D,

INEB &R ER(ER23EER) R BERER~NDRE
Hi 88 ERFTE p.5
2)RAOTFT b | EHMBIERT —FN—ARVKBEE | RAOTURYMILBHFES AT LT,

EXRBEMOME BIRICIZREXZOA,
ERAMNLEVATLARBEIES-HIZE
CENEMAROMBEDNRMICR YRS
RMESELHIEMNREE. COFGHRDD
VAT LNTERLTEMTESILBFE
HETH5,

EXRE I-62R—
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ZDBASIERYFD
/—FIZHYA%5

BHROERETH
ENGYIZF R

A 4

RADTURYE

LEHD
SR
1. IBREMT, WS tEER

2. ECHhEHEES
RYMEE 2
HERER?

EXRE M-35R—

CMBAS(
HT73Y—t

1. A73)—I2IFFY
2. EHOEREND

FHIOK
Y, h73)—FE

ATa)—
77a—F

1. ZOHTI1)—TOK
2. HLLATIUNTES M ?
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ERIEDREL

BASICHIGEEN—X

a BEICInternetTAR. EEMFRLSHE.

o SHEMARIIHARGROERIZF A

o0 REIZIEATI)—DEERERIDOTURYMIER

a0 BERDOY—ILEELE, V—ROa—FZITRTLRFTE

RADT oYk

0 TASIOMETETIINITEARE, AT

o BEfRNATI—LFEABOSEMN FRIZER

o EMRMRIMSN-FRZEVFLTREZREIL

0 VY—ROA—FEITRTRHAFE, ELRAOT7oRyb
DIV EOECHEMSAJSYIEEEAY 7k
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5 7Oz OrDEHEREA (226)
.3 FEMEMXZIE AT L

METIVEIA—LDRFH
(2) A7a)—7O0—FXIEHEEDRIR

200958 A 13H(K)

EXFRE M-34X— A #hE 1/30
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(& EHEEFRICEIFEN M F ERF
ooz YMERE

MEEED SHEMBIEFRT —2N—X DR
F;ﬁ S )
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| ERESET—IS—R0OBME g 2
S j
- — : : w8 | _ o |
| EHERRFT—AA—R0M% | 2 |53 ||
JiE (g7 |7
8 (P | T
2l |8
Epa bz (w7 |]
3 |6 L I
f Z X -
meRE0 RBAIHEET— 5 —R OB L2 |BE #
PYRE L
_ FH Be
SYMLBIRY T T—AR—Z R <::> % =@
[ KB T1L—RDBA% ) g;g
| ERSYMBBEERT — S — RO —
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. ARIEBEEHOMELBIE
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B EE OBE

BHEMFFRT —IN—ARUVORKBRBIFRT —42
N—RICTEFENDBRET —FEEIC EFBELDR
BOMEBEZNERE FRFADEZEEDOR/INE
£ DEBRZTHRAFHICERL. RIEEEDTEE
EPRTLEETRETIVERRET D,

o2, COFETFRET LeEER UK BRHFR
T—IN—RICHHEIERESELILICLY £
DILFBEZANT HE, SRMELELUESTIC
HI2EEFOEHRCAHDBFERFORRRIUVME
MEREZLNTHELLIC. HBADEETRGERSF
ERTT S, AEMFEIE AT LKET IV
I+—LEHET D
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(1) ZRBE (FR23FE)

EHMEERT —AR—AR VR BMEERT — 2N —X & EEL. ST
BIETIWVEHAAS. LEBEEANTIE REYIERC. BYE-RBH
MOFEHFR. JLULEVOBRERUVBITLER S, FiE~DFEZEDD
ELE=FRARRARRENIEEHTEZIE AT LHEE T IV O+r—L%E
L. AT %, Ff=. A—F—HBDEREZ T —IR—XIZEMTHL
[2&kY. KYRBEDOR LIZOENRZMEEERA =D LT B, BARICHT=2T
[%. EfsESEEZEL. OECD (Q)SAR Application Toolbox D H #utt % ke
BLF=EHEL. ATFT)—LDOREEIZEIL TIX. OECDTHREEh TS HTF
J)—F7IO—FDHERICEMLI-EDET B,

(2) PREBER (FR215EE)

SHABFRT — I —RALRBABFRT — 2 N—RZ&IZ SHEFAE
TILOBRERZERFEY HELBIC LEBEZANT HE. FERIFHRCE
LUESYMDBRFBRARRSN, T, A—F—HMBOFIHRZEML. 51
TOMBELIBA =V AT LKA TSV I+ —LBEAEREERT S,
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2. PR BFR(ER21FE)CXT HERE

L

INEH FE BECER21 E£ER) HEBR B R =R
H 8 K EHE p.7 E
MATI)—7 | EHEMEBERT —4— | REVESHERNHLETHHTT
TO—FXEH | RERBMUBRERT—2 |V—770—FOHFERE®EIL, O
REDBAH R—Z2ZE[Z. E4FH | $H5200hF3)—%ERLI=, Ch

ETILORERERFET
BEEBIC LB EZA
NTHLE. BEHER®
HLUEEYDRFHERN
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MEDOIEHREZEML. FF
MmISHELR/A =R
TLMET IV I+ — L
AERRZERL T B,

SDOATI)—EEIZKFARKRILE
MEOEEMIMEZIET LY
ATLEET SV I7r—L DR
EROEER,OEAKEERETL
f=o . ATFIT)—DHRAPS R
TLDRBEILFEITOIZEIZKY,
ER21FEERICEIEZERT S
RA#THS.
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ATa—=770—F
ATdU—Lld, BERLEICEYMBIEFHNRUSEFIOREE
AL ITIRB /N E— R EEZONBILEMEDY

=TV, BROFE(EHCEEEEHREF)ICLET 3
FryTHTEEITI.

EEEOHA IhTIV—FERT
B1=0H1Z(F. BRI EE(IC
ATIAV—EZEITISENRE L F s

1) OECD, “Manuals for investigation of HPV chemicals” (2007) Chap 3.2.
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