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1. AEO B ROERGES

1.1. AEOEERKRVEH

BEmRZERZERITRIT 2B A

BRZEFEAETIE. SRR EETY —F 0 77— 1B TR £ 7 D7
RATKHE LT F BT O at ~ b2 E D Et uJ?{ﬂﬁ@f_&)@(Q)SAR J% O* Read across @
PR~ EEU s #2 2017 42 7 HICAR LT, FEFHITBOW UL, 4%, BRRZEE
Ex#ﬁ%ﬁl%%?A%W@HﬂTM%%L%ﬂTHﬁﬁk%%ﬁﬂﬁbt‘~&m
—AETFHET VALY 7 =7 GHli S — V) 3R L €L &b il
BEETAT 269208 H W REMEAERE L . £ DREIRMND | G Y — /L O & 51k
LERFTTAZENRE SN TS,

BURFEME(Q)SAR IZOWTIE, EICTESE M, ALhES, — i T E FOEIEHEE %
AL CRBESN TEB N HY . B L ERZ B DBBVBAFWE O w2 HEE 5
AR TSN DO TII W, Ll B ZEZ B2 EEEWE L, R LD
b E O @S LIFELMEDN S | B FY — V2l e T 35241280 FBE XL
HEE CEDALFERE N O RRA U DD D ZENRESND,

AFEORN

AFETIIAT Al RER B DB FEME(Q)SAR Y — L% W CRER I T EZ HEE L |
V=L D IR AR | BEAF DY — VO REME (AT - I ER, S e %) ARl
T, BRI BT 2B R ME(Q)SAR Y — /L D Zh7e il A ka4 57
DIE R REGHZ 2 HIET D,

HARRZIX, LR O H 25592,

(1) A DO SN DRSO E

(2) FHmSCE — & W B HEE RS RS D IUE
(3) FAEME R OB ESBM

(4) R DOIERL



1.2. REFEE

1.21. ARPEEOEBEANE

ARAETIE, U TIORTO~QODORE 2 Fhi L 7=,

O FAG SR — O R

@ RBihZESTEIRT D BEF ORISR Y — v O AT 2B D RET
@ FHM Y — VO EE BT D et

R, REEE T, HAROCEEOMIRERIIR S, BEOH IR Y 27
8 AR 2 b 72 DI BN B 5 WO Bl BLUE S 5 BB 5O RED—
IOV T 5.

1.22. HE&FZX smEa

A S Y — b I ST aEHEE R RIS H D& Y — L ORI BT 1 A
L BE 572010, mEY GBI EEEEMET2H 2 E 1) AL ME DY AV M 515
(insilico [Z LD MG ka2 G Te) AL FME DFIET — 2N — 2T 2 HWELL
T 3XDOHME LWL (K 1.2-1),

# 1.2-1 BRSO FHE

5B 4 B
BEENE,  AMER [EERR R T
(Q)SAR % e Rl R S — EREAE R

JKHERAE [ SRS S R dn i A A SE T

YR FHn 51 . S
HTES LMY BRI T 2 — LM TR 3

paiy
=
paul

(Q)SAR, RS s ESRVAYSE i ¥ e Sy I
read-across % MY 2 — et TR FIUERE




AR B2 E e i A 1.2-2 18T,

#1222 RS TOERGHEEE

e BERAN T

NG R ES o KFEFETORESTEHZHONT
(201712 A 25 H) @ FAExIG & 3 D3R Y — iz o T &

%2 [FIkRETS ® FIRIMFIRICBIT D HEMEEA~ORISIZOWVWT %

(2018 42 2 1 19 )

123, REXR LT 2BEEERME D 72 D ORFHEE Y — /L DFE

EARFERFICHI A FTRE & 5 2 DN HFHIE R Y — D 5 B [HNSO U A 7 G
HEBECRAE E 7 I TB R m MR I B W TIEMER D 2 < S DR — /L O,
OECD QSAR Toolbox (LA F OECD Toolbox) . VEGA, TES.T.Z&E L7,



2. BREIRR LT A REY —VOBEIZOWNT

AR THiETRIS & L7- OECD Toolbox, VEGA K& (X T.ES.T O EIZ DWW TEEEE L

Too BEOFEE LTI, £7, KFiHIESERY —VOBEICHW AT —2 1> b
(bb—=v7F =%ty ) ZHLMZLEZET, BUFIZRY OECD O(Q)SAR E
TIORRGED JFH] (OECD, 2007) 24T HANAEZLEHT L L 28D, =L, &6
BHEICEDL = RARA VoA, FAIS O A =X LOFBIZHOWTIX, THl%)
G LR DWEIEAFT D720, HFHREHOXRE L TR,

OECD (Q)SAR & 7 /L AED 5] (OECD, 2007)

1. = RARA 2 hOEFER (adefined endpoint)

2. BHkEo2n 72 X4 (An unambiguous algorithm)
3. JEAHPHOEF (adefined domain applicability)

4. WA, MR O RIMEOE D) 225 (Appropriate measures of goodness-of-fit,
robustness and predictivity)

5. WHEZR IR, AW =X LIZEHT H# (a mechanistic interpretation, if possible)

LR —ADBAIE [P =20 7 F =2ty b A= ADBAIE [V 77 LY AT — 2k
v N EOECHTET B L b DA, ABEBTE [M—=2/F =2ty b TH—T 3,



2.1. OECD Toolbox

2.1.1. OECD Toolbox ®##%

[The OECD QSAR Toolbox for Grouping Chemicals into Categories (UL I, OECD
Toolbox) | 1%, 200842V U —A XNz N—EL TIZHES Pl 2B E LT
G DR Y — L TH D, BAFEIZ-OVTIZOECD Chemical Committee D A & M Z A
IZE8> H0OECD ¥ A 7 7 +— AMDOECD QSAR Application Toolbox D~ Rr— A ~ 7
N—=TI Lo TEHENTWD, ZOVXE—I AL M F—AIZIE, OECDHNERRIE D 2
T R = BT (ECHA) | ALFPEZESR. NGOENZTENLTWVD,
OECD ToolboxiZ i, 2R IAEIEICES W THEFWEOMEEE T v 7 v A4V v 735

[Profiler] &PHIN2BEEEDH V| HHI S RIS LT 28 ET 2 FARA M
(ZProfiler’3 & %, OECD Toolbox(Z 351} B Profilerid, ASRMIZIZEmETHIZ B XL
TEBOHT, HESHE (disclaimer) (23U T [They are not recommended to be used
directly for prediction purposes (as SARs)  (FEIEVEMEFEBI D X 5 12 P A4T 5 HIY CE$E
HILZProfilerz FHW S Z L IFHESEL 72\Y) | LS TWbd, DD, THIY—1LE LT
EHT AW EHE M EROND Z 2D, 22T, EFSATIIRMLE RS
B 2 EHOFHIIZ BV T, & m et i ZOECD Toolbox D ProfileriZ#5# & T\ 5
Profilez #5458 & LCRIFH LT\ 5% (] : EFSA CEF Panel (2011) : £ Shfibs oo i
KGR R OFIC A . EFSAANS Panel (2015) : & SN O BRI R ) , &
{REEEICBE D D Profilent BB FMET — X 2 b L ITHE SN TVDLHLORIFLALETH
D, PTHNCHERHT2Z L 2ZERIEETHHOTIERNEEZ X IS, £, Toolbox
TlIProfileZs & > b L7ZBRICHRIL & 722 DA FERIENEFE D A ) = X LD AP’ E LD
RPFRE LTHIT oD, T72bbh, THZTOBRICAMZRERIEHRI GO 6
DEBZBILD,

X 5|2, OECD Toolbox®DFif# & L T DOHEE N AIRETH D i bnbd, A
B — VDA, &Y — VERBREENMGHY TR OY — L B IR L TV DY, EBE T
R O T RINITZ D5V IVl Y — 1 Th 5,

OECD Toolbox D ¥§{#t & LL FIZRT

o AN EDRHMIOTHNTE S,

® OECD MUME%EN ORI ENIZT —F _X—2ANLTET — X ERRETE D
® -7 —XH_X—2 Profiler DIBINAIRETH 5,

® Profiler DM, T—XBBON o FUBENARETH D, = RARA > M ko
TIZ(Q)SAR IZ LD THINFAIHETH D (BRI Tl B=EMEICEET 5 (Q)SAR



TEEGE S LTV

OECD Toolbox D &cHi/N— 3 > 4.1 121X, A FD 8 DDOBEEEIEICEMRT 5
Profiler 233 5. 4% Profiler D2 % 3 3.4-1 12777,

(D DNA binding by OASIS

(2 DNA binding by OECD

(3 DNA alerts for AMES by OASIS

@ in vitro mutagenicity (Ames test) alerts by 1SS

(® DNA alerts for CA and MN by OASIS

® Protein binding alert for chromosomal aberration by OASIS
(@ in vivo mutagenicity (Micronucleus) by 1SS

Carcinogenicity (genotox and nongenotox) alert by 1SS



#3.4-1 OECD Toolbox v.4.1iZ 3} 5 BI=FEHEIZEIFRT S Profiler
Profiler >4 #5 Version  BHFEIC Wiz Profile# tL—=7F—%tEy | ZSEE
@D DNAbindingby 1.4 Laboratory of OASISTIMESY 7 k7 =7 ® [Ames  85f# OECD
OASIS Mathematical Mutagenicity] €7 /L (Mekenyan O. et 2,178 (9 HIEEA,226  (2017a)
Chemistry al., 2004; Serafimova, R. et al., 2007) Z WE)
(LMC), Bourgas, -3 < DNARS&MEICEET %
Bulgaria profiler, "DNA binding by
OECD”, "DNA alerts for AMES by
OASIS”, "DNA alerts for CA and MN by
OASIS” & T¥in vitro (Ames) alerts by
ISS" &AL TV 5,
@ DNA binding by 2.3 School of BEAF O ZE FLFNME R OV S AME D ERE 601 RO RN 72 L B2 —IZ  OECD
OECD Pharmacy and EORHTIC L VS HATEDNA L O I XUBRENTEHBY, B—  (2017b)
Chemistry, & A2 B39 % Profiler DOTF—HEy MZLDHD
Liverpool John QAN
Moore
University, UK
and donation
from ECHA and
OECD
@ DNA alerts for 2.3 Y7 h 7 =7 OASIS TIMES® [ Ames 851 2,175’4 OECD
AMES by Mutagenicity | €7 /L2333 < DNA L (2017c)
OASIS FEAEM T % 5729 % Profiler




Profiler >4 #5 Version  BHFEIC Wiz Profile# tL—=7F—%tEy | ZSEE
@ invitro 2.3 ISS team Toxtree ™ Mutagenicity/ Carcinogenicity — 46f# Bt E OEMIFIZ OECD
mutagenicity (Romualdo Y a2 — M ED E R 7 Amesik B9 2BE RICIE S & ERkk (2017d)
(Ames test) Benigni, Cecilia  %&IZE89 % Profiler S AR 2 Chemical
alerts by 1SS Bossa, Olga Carcinogenesis Research
Tcheremenskaia) Information System (CCRIS)
Donator: Istituto DB L727,3679-E O
Superiore di AmesiRDT — 2t v b &
Sanita (1SS), Mz THBESNTWD,
Rome, Italy
B DNA alerts for 1.1 Laboratory of Y7 k7 =7 OASIS TIMES®D 851 501& OECD
CA and MN by Mathematical [Chromosomal aberration] €7 /L (2017¢)
OASIS Chemistry (Mekenyan O. et al., 2004; Serafimova,
(LMC), Bourgas, R.etal., 2007) 725D, Yt iR E K&
Bulgaria OVIMZFBRIZ B3 5 DNA & AH AR
I 5B R |2 S < Profiler
® Protein binding 1.3 Laboratory of BIZIE, hARA Y AT =D L5 ebF 330 1,082 E DY AR B OECD
alert for Mathematical EDT XS E EHEENT 2WE D T4 (20171)
chromosomal Chemistry HEREE LS < Profiler ©H Y | in
aberration by (LMC), Bourgas,  vitro®d Jua (R B FERIC 35 1T 5 DNAK
OASIS Bulgaria JRHETIE R WU EEFR I HS<
@ invivo 2.3 Romualdo Toxtree D ToxMic/L— /L _X— 2| ZFD 351 In vitro mutagenicity (Ames OECD
mutagenicity Benigni, Cecilia <. (F o ¥ Din vivos Mz ik BR 0 5228 test) alerts by 1ISS% H.0x & L (2017g)




Profilero> 44 #5 Version BAFEIT Wiz Profile# tL—=7F—%tEy | ZSEE
(Micronucleus) Bossa, Olga B BILR T 5 Profiler, T, UTOTF—%%HT
by ISS Tcheremenskaia 7233, in vitro mutagenicity (Ames test) WREINTNWD,
Donation : alerts by 1SS & U*Carcinogenicity (genotox sINEZRR R D FE B5500L 1
Institute for and nongenotox) alerts by ISS®Profiler & (BPE : %9400, F2ME : #
Health and DEERD D, 150)
Consumer LR 6 AFATRE (HE &
Protection, Joint WwEETe)
Research Centre - http://www.iss.it/meca/index.p
European hp?lang=1&id=199&tipo=25
Commission,
Ispra, Italy;
Istituto Superiore
di Sanita (ISS),
Rome, Italy
Carcinogenicity 2.3 BREET D AR OIEREEMEIE S5MEE5EN BEfFDO A =X AE#HIZE  OECD
(genotox and AMEZE PRI 5, ToxtreeDxfIiE7 /L Toxtreefisk  -5< (2017h)
nongenotox) Z BT - PR L 7= Profiler T20fE 2318
alert by 1SS ML7=d D)

10



212. PlL—=VvIFF—F%y MZDOWT

K341 2RI T2,

2.13. FHIx=Y FRA V MZDOWT

AR L7= & 512, OECD Toolbox (2315 % Profiler 1%, ASRHINZ IXEBIHE D FlE T
HWZE2BERE LIRS TR 6T, RESME (disclaimer) 123V T [They are
not recommended to be used directly for prediction purposes (as SARs) (& TEMEAHEI D X
INZTHIZAT O B CTEEIC Profiler Z WS Z L IFHERE L 72) | LTV 5,
L L, 2 34-11T/R L7z X 9124 Profiler OREEICIL, BEEEmIEICBRT 28T —
ZBFIHENTEY, Profile Z&ERE L LT TRIZITO 22 RET A5G, 21
o Profiler IEEICHIH SN T — 2 B THIRR b RARA U M D EE X
%o 4 Profiler i XV FRIFIREE B N DH T RARA » MK 3.4-2 1277,

# 3.4-2 8 D>D% Profiler TPHIFEELZE X ONDFHI-Y RRA b

Profiler > 44 #r FHI=> RARA >k

(D DNA binding by OASIS AmesitliR D5 FIZFES <
DNA &1

@ DNA binding by OECD DNA & OILFFEA M

@ DNA alerts for AMES by OASIS AmesitiR DO FIZFES <
DNA &1

@ in vitro mutagenicity (Ames test) alerts by AmesliR D it F

ISS

® DNA alerts for CA and MN by OASIS Gua R B & OV Mzl
DAERIZ IS < DNAKEAE

® Protein binding alert for chromosomal PUSEREN o

aberration by OASIS
@ in vivo mutagenicity (Micronucleus) by 1SS In vivo®/MZakER O & F
Carcinogenicity (genotox and nongenotox) AR FIEIE DS A M OFETE R
alert by ISS PR AT

11



214. TAITY XAIZDONT

4% Profiler IZH#H SN TV DRI OEEDOFEIZIES X, Y RARA > FOEEN
TR EIZ BT D IE RGN D, 7o, AKX, Profile 28t v b LW Z & i34d
LY (et 2BW T 250 TIEIRNWI LICEENLETH D,

2.15. HEHSEEIZ VT

WEMEICESS THIEBEX 2720, BEBEDANEEIFET 2581, @A
HPHICHD EBEZ BN D, OECD Toolbox [ZHE#H ST 5 4% Profiler DRI BT %
SCED BRI U 723 PR IS B9 2 Fldi A % 3.4-3 12~ (OECD, 2017a~h), %
Profiler (X312, AL AWM kIS & 72 % 23, Carcinogenicity (genotox and nongenotox)
alert by ISS 2B Wi, @R bEHEHN L 2> TnD (EEIZBT 5 Profile 3% 5
728),

Profiler 15 FH st [
(D DNA binding by OASIS e Profile At v FL7=WE
e Organic chemicals
@ DNA binding by OECD e Profile At v FL7=WE

e Organic chemicals
e MW 751000 L T

@ DNA alerts for AMES by OASIS e Profile2’t v FL7=WE
*  QOrganic chemicals

@ In vitro mutagenicity (Ames test) alerts by ISS ¢ Fla/s L

® Protein binding alerts for Chromosomal e Profile2’t v FL7=WE
aberration by OASIS *  QOrganic chemicals

©® DNA alerts for CA and MN by OASIS e Profile At v N L7-WE

e Organic chemicals

@ In vitro mutagenicity (Micronucleus) alertsby ¢  Profile 23t » N L7=#'&
ISS e Organic chemicals

Carcinogenicity by 1SS e Profile At v N L7-WHE

12



2.1.6. WEE, EEEME, FAMEZEIZOWNT

THEITH> ZEEZHBE LTHBEINTWRWED, B, THIMESEORGHIIT
DLITUWZ2 725 DNAbinding by OECD A4+ @ Profiler (25T, OECD Toolbox (Z
KA ST B 45 Profiler OFEBAIZ, Profiler & 72 o 725 & o s S iz
BHLOZ D LOBEWEEN—EE L TR RSN TS (OECD, 2017a~h),

21.7. BEFABERICETAT —FZ RXR—R {251 T

OECD Toolbox (Zi%, A4 E ORI Y /MR, BN RISk 4 72
BT — RN ARBH SN TR, FMEiRT 2 2 & TRERSGMED b Sk @) E
TOMREZNEST S Z LN TE 5, OECD Toolbox [ZH##H ST\ 5 b MMEEEEZEIZR
DT —H_— 2 %X 3.4.6-1 1T77,

7233, OECD Toolbox [ZIXHARNEFTAT 57T — 4 X—A&ZBMTHZ L HLAHRETH
50
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4 Human Health Hazards
Acute Oral toxicity
Bacterial mutagenicity ISSSTY
Biocides and plant protection ISSBIOC
Carcinogenic Potency Database (CPDB)
Carcinogenicity&mutagenicity ISSCAN
Cell Transformation Assay ISSCTA
Dendritic cells COLIPA
Developmental & Reproductive Toxicity (DART)
Developmental toxicity ILSI
ECHA CHEM
ECOTOX
ECVAM Genotoxicity & Carcinogenicity
Eye Irritation ECETOC
Genotoxicity OASIS
Human Half-Life
Keratinocyte gene expression Givaudan
Keratinocyte gene expression LuSens
Micronucleus ISSMIC
Micronucleus OASIS
MUNRO non-cancer EFSA
REACH Skin sensitisation database (normalised)
Receptor Mediated Effects
Rep Dose Tox Fraunhofer ITEM
Repeated Dose Toxicity HESS
Rodent Inhalation Toxicity Database
Skin Irritation
Skin Sensitization
Skin sensitization ECETOC
ToxCastDB
Toxicity Japan MHLW
Toxicity to reproduction (ER)
ToxRefDB US-EPA
Transgenic Rodent Database
Yeast estrogen assay database
ZEBET database

3.4.6-1 OECD Toolbox(v.4.)ZHEEH STV B
b MEEREBICEDLT —FX—2X

218. @MW I 2L —F2NT

OECD Toolbox THIFRIREZRRHTC RN T v AT — XA —3 9 VIZ b A HREAZ X
3.4.6-1 |Z/RT,

WmEEICED L MREm Y R 2 L—% L LTI, invivo D7 v M2 G, 7
v NOFSOIZ LMD I 2 L —F 038 5, OECD Toolbox (2%, EMEME RSN
OB D DB R LB SN TS 729, BEFORBWEIZREDL MR H 5
Yitr. [Observed| &FC# SN 7-IHH Zi8IRT 5 2 & TREAFOMHP O 5 L3S B
Bo ¥R a b—XIZL D REY LR OB RIZE S REMONTHOBREE-5E
b, RT3 2 Profiler D3 A <P D BEAF O BAETHFMOIUER FTRETH 5,

14



Metabolism/Transformations
Options «

Select All :UnselectAII

B Documented
B Observed Mammalian metabolism
B Observed Microbial metabolism
B Observed Rat In vivo metabolism
M Observed rat liver metabolism with quantit
B Observed Rat Liver S9 metabolism
B Simulated
B Autoxidation simulator
M Autoxidation simulator (alkaline medium)
B Dissociation simulator
B Hydrolysis simulator (acidic)
M Hydrolysis simulator (basic)
M Hydrolysis simulator (neutral)
B in vivo Rat metabolism simulator
B Microbial metabolism simulator
B Rat liver S9 metabolism simulator
B Skin metabolism simulator
B Tautomerism

3.4.6-1 OECD Toolbox (v.4.1) THIHAFEER
RERL RN TR T7+—A—3 g L izBb 315

1

219, FPRZEATOBICANTRERBERECTFRID D DFRE

CAS No, WE 4. #iWlH 5\ % SMILES X° SDF ZOff 4 72Uz L 0 Tl 2170
TV 2 AT LT, [ L72u Profiler 238 L, (T T H0HRTHD, 2B, il
DT T LD X IITRAEWE., DT OO 21T H Z L 72 <, Profiler % 5
HAT5Z2EMTED,

2.1.10. HAINBERZIZHOWVWT

OECD Toolbox @ Profiler ® A D H D4, ”Data Matrix” & L C O AfEHH T 25 7]
HETH D, ” Report”d [ _E T”Data Matrix” %2 34 L, #FR S5 H I AIRERTER D
VBEERTER 28R 5 2 & TIHERAH I TE 5,

15



HAOFRBERIER X TRRO@Y Th D ;

Substance identity

Structure
CAS number
Chemical name
Other identifier
SMILES
Parameters (A/IWE 2% L C Toolbox TR SHTEL &, HATE D)
2D GHRIZEVHEETE % 2D T A —%)
3D GHRICK VR TE 53D /T A—%)
Profilers (AJ1#& Zxt L CitiH L 7= Profiler O %)

FERAS LTEWEICE v R WS 1T no alert found” & For &4, B FL7-5
AL, Profiler OFE 72 4RO B INE R I N D,

DNA alerts for AMES by OASIS ® 3]
Radical
>> Radical mechanism via ROS formation (indirect)
>> Conjugated Nitroalkenes and Five-Membered Aromatic Nitroheterocyclics

Measured and predicted data

(OECD Toolbox NIZIXN#E, =T — X _X— R 2B A ATTWE OB ROMERE %
FITL, BEEAAZH 656, SonlERet I Ttx5, )

16




2.2. VEGA

2.2.1. VEGA DO

VEGA 2R CRAFE 4172, Java X— A D A5 AT, VEGA HUB? & BETHL 5 12 %
b (EME) #1752 & T, ¥Urm— RTx5%, VEGA L, EFSA CEF Panel (2017) iZ
BT 2 BB EIOFMIC BT 2FEREER S D & L bic, FERBRIEICHE S LR
JFHEDFEHL O EATIZ L 25O FHNABI T ST 5 (EFSA Scientific Committee,
Hardy Aetal., 2017), VEGA O#c#Hi/N— 3 > 1.1.4 (2018 4F 12 A5 (121, # 3.5-
1IZRT e MERREBICED BT RARA U FOETABREHIN TS, £
7o, b MEFERELDAMNC G, WELERMR, REREMN L OVERBREICED
RARA L FOETF L LEH I TS

VEGA DK5{f% LU FIZRT,

- VEGA X, b5 —4%ty NROELRDZETNLVERREICLHDEEOET VN
HINTEBY., TOHNOERER —OERFETHIT 5,

BTSRRI SN L —=0 T — 2y R TRTSDF EXTARBR S
TBY ., EFLOEHENE N,

- EFSA 73 -/ABH L 7= TOpenFoodTox (https://dwh.efsa.europa.eu/bi/asp/Main.aspx) |
EHWEET MARENED 5TV %  (Benfenati E et al., 2017)

#35-1 VEGATTHFIRERE MERPEBICEDSEETY FARA b
BETY RARA b
Mutagenicity (Ames test)

Carcinogenicity
Developmental toxicity
Developmental/Reproductive toxicity
Estrogen Receptor Relative Binding Affinity
Estrogen Receptor mediated effect
Skin sensitization
Hepatotoxicity

B D VEGA N— 3 0 1.1.4 (2017 4F 12 ABEE) 12k, EindtticElbs = R

2 https://www.vegahub.eu/

17



ARA > & LT Mutagenicity (Ames test) model | 23% 0 . LA FIZ/RT 5 DDET /LA
%, 728, CONSENSUS model [Zflh> 4 FEDET NV OFEFIZIESE TREITHET
IVTH D,

¢ CAESAR

e SarPy/IRFMN

e |SS

¢ KNN/Read-Across

e CONSENSUS model

222. PlL—=VvIFF—FEy MZOWT

KETIEEICHNONZT =%ty ME, VEGA DY —/LNNL X T a— KT
&5, FUru—RLizT =2ty NOBITIZEVGEONEKETAOT—F Y b
A 35-2 177, 723, CONSENSUS &7 /LIfhd 4 FEDE T /L Ot Bz FES =
FHIZEITH 72D, PL—=2 T F—2¥ v NI,

#35-2 VEGAIZEHEINWEZETNMERENZ ML —=0 T —2F v b
(VEGA, 2017a~¢)

ETNA IR T2
CAESAR Kazius-Bursi O7 — X X—Z 33674

v.2.1.13 (Kazius J. et al., 2005) BF1%1,883, 41,484

SarPy/IRFMN CAESAR L [RI LT CASESAR ET /L LT[R U
v.1.0.7
1SS RLdliZe L 670 W'E
v.1.0.2 BRPE 331, [t 339
KNN/Read-Across  Hansen 7 — & ~— % 5770 W&
v.1.0.0 (Hansen et al., 2009) Bhilt: 3,254 WL, FE1E: 2,516
H AR DJEA 78144 D Ames

(QSAR Fm ¥ = 7 h*
#: VEGALGL AU — RT&E 5T —X Y v hOfitricits<
* - VEGA (2017d) 21X bl Foit#Eze L

223. FHTY FARA T

550NV THNOET VL, S typhimurium (Ames 305R) (23617 2 28 RS Tl = >
RARA L FE7Z2o>TW5 (VEGA, 2017a~¢),
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224. TNAFY XAIZDONT

VEGA ICH##H SN TWAERFMICET S 55T 1O T 03 ) X AOE %3 3.5-3
W2,

7 3.5-3 VEGA OEBFMICET A 5T AOT LI Y XADOHE

EF A4 V2= WA ik
CAESAR SVM E 7 /b & EEMEEOMAE VEGA
v.2.1.13 (2017a)
SarPy/IRFMN Sarpy (2 &V FLH S 7o fi ot ic o< v VEGA
v.1.0.7 — L= R (2017b)
ISS Benigni/Bossa /L — /L2 5 < Jb— b — R VEGA
v.1.0.2 (2017c)
KNN/Read-Across  istKNN %z 7= read-across VEGA
v.1.0.0 (2017d)
CONSENSUS model CAESAR. SarPy/IRFMN, ISS & U KNN/read VEGA
v.1.0.2 across O VHIFE RN DI B P A (2017e)

(1)CAESAR

CAESAR ET7/LE, b &b ERRIND CAESAR Vv =7 FTHBINT-ET /L

(http://www.caesar-project.eu/software/) Z Lk L7 E7 /L Toh 5, CAESAR ITHFHN
—ADETNTC, BiHR— 7 Z—<—> (SVM : Support Vector Machine) (2L Y
WEINTZDEET L A K OVBERIEIC XV BREZT RS 72O DET L B THER
S TWb (VEGA, 2017a),

(7L A)

SVM |2 X 55 ¥EE 5 /LTI, in-house B o — /L CEFE I N7~ oSG2 L &
L7z 25 O+ AW H 1T\ 5 (VEGA, 2017a) .

(<=5 B)

ETVB CHEA SN TV D EEHEIL, Toxtree DEY = —/L & LTRSS TV
Benigni/Bossa DZE FLFME & FEA AAMED /L—L~_— 2 (Benigni R. etal., 2008) 12X % %
DTHD, ET/NVBITIE, 244 TOEEHETHEINTEY . — D> RITZERFME
(ZBEE L7z 12 0FE#ETH D,
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INHOEBEHED—DSTHE v FLIEEAIIE, TEEFEMESHD (Mutagen) | & H)
EEND, 12 DWTNOEERE S RWGE DR, [ERFHEREDNDYE
(Suspected Mutagen) | % HIET 2 4 SOEEREEDH A MBS 5 (Ferrari T. and
Gini G., 2010), 4 >DEEREE L, ML —=0 7 F— Xty NOBEESR (False
positive rate) NHRETHH7-Z LA RLTWVD EWV I,

(2)SarPy/IRFMN &5 )V

Sarpy* L MEEN D D HEET NV EERE T 57200 Y — v iE AN THEE I -, Sarpy T
F, Fo—=0 7T =%ty NOFEEEZ T T 7 A MTOfRL. THIXROFR
PEICBHH S 27 7 7 A NERET D, FetEofEE (&M - NG 077 722 b
WRETHZ LT, THREITOIRLDDT T T AL NFFET D,

BFEIL, ZRFPEICEET 5 112 OfmotEE (BE#E) &, R REMICBT 5 93
DEIEEN BRI N TVD, T b DO #IEIL SarPy/IRFMN £ 7 VD 77 A RIZ$
XTI SN TS (VEGA, 2017b)

O & DO THERFMHICET D0 —h e v 9L [Mutagen], FEASFEMEIZEE S
L= DIHP—DLL Ek v T UL Tnon-mutagen] & RIS D, £, WTFAo
N—b ey Lo TeA1ZiE, Tpossible non-mutagen) & Tl X415 (VEGA,
2017b).

(3)ISS EF /L

Toxtree (v.2.6) (Zi#H S 417z Benigni/Bossa 28 FLH L7z /b— D v b & L THEE X
LT 5 (VEGA, 2017¢).

VLoTHL—p e v M9iuE [Mutagen), E » b L7Z2iF#uid Tnon-mutagen) &
FH &SNS (VEGA, 2017¢),

(4)KNN/Read-Across &7 /L

T VNS S 4172 5,770 W& 12 S < read-across (2 & W FHl&Z1T 9, Read-
across (21X istKNN*Z FHWTE Y , MEDO 7 4 o H—7"V v b, JRT8. &K, ~7T 1

3 https://www.vegahub.eu/portfolio-item/sarpy/
4 http://chm.kode-solutions.net
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JRTFH, ~a U, FEE ORGSR SIS EBIMERRE 2 W T BRI & e
LTW5, HEEMHEETL O~ Th D, ZOMEEMHEELHAWT, 5770 WEDTF —4
Ty FhbboE BHEULTWD 4EARINL, TRIZITS, FEPEREEN 0.7 R
WOHPWE T EA SN D, PR 0.7 LEOWE N2 WGA, FPIHIEFELT S
v, TR, FRIEEEIC L 2 EAEZBE L, BRLICHEOH TR L AR
FERICEESNTITDILD (VEGA, 2017d).,

(5)CONSENSUS model &5 /v

CAESAR, SarPy/IRFMN, 1SS } U KNN/read across @ 4 > D7 /L O T HIERIZHKS
& THlAZ1T 9, CONSENSUS model TiE, H£E7 /LD FHRIFERIZ, £ 354 TR TH/E
TV O FAFPHREAG OfE RA~OEAMFIC L D A a7 2FH UTPEA1T 5, AR
\ZOWTIE, WA 1355 #AHMEICOWT) KO 1358 ) SN A IHHREIZ W T
BRIV, BHENA a7 E2FEALEEET VOB EY 0-1ICIEHIL, A=
TR bEWTHZ T A2 RERa o 2 FHE LTHWS, 2B, ANWEIC
FEBEDR & > 255 12E, EREOHLBZESND,

ZOTTa—FEHNDLEZE T mETHIOA 2Tz v o AFHIC L A EEME
DOFEEL L THWAZENTES, &N TW5,

3 3.5-4 CONSENSUS model (231} 5 4E 5 /L O3 Fl &6 2Ll O B~ D ELAHT

AD Assessment Value / Weight
Experimental value 1.0
High reliability 0.9

Moderate reliability 0.6

Low reliability 0.2
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2.2.5. BWHSEHEIZHOWT

ETNHIC N L= T =y RS-0, wAREILIR SN, VEGA
(2B B AR OWRE HEX, VEGA IZHEH SN TWATRTOET AL THETH
%,

VEGA [Z## S 7= E7 /L0 HEEFH X, [Global Applicability Domain Index

(ADI) | EMEFILD 0~1 DfEIZ LV EE&AZZEHR1I G LD (VEGA, 2017a~d),
ADI (2 X % F#DH o E e &2 % 3.5-5 I0R”T, 723, CONSENSUS model Tl
ADI [ ZHEH 72wy (35.4-(1)Z ).,

# 3.5-5 Applicability Domain Index (ADI) (Z#-3 < 3 & O E
(VEGA, 2017a~d)

+ SarPy/IRFMN
18 FH &GP O E CAESAR - 1SS
+ KNN/read across

FHIL7-E X VomAEMEAN  1>=index>=0.9  1>=index >=0.9
25

FHIL7-E 1L, 7L 0mMHH  0.9>index>=0.7 0.9 > index >= 0.65
ST D ATHEME N B D

FHIL7=-E 1L, 7 vom &  Index <0.7 index < 0.65
MH 5

ADI |E, £ 356 ICRTA LT v 7 ANLEEEN TS, ADI O FEHRSILET L
DhL—=2 77 =2%y NROT A My NMOWE & ATEE L OBPNEICEIY
HHDTHD, FRMETIE, 5T 740 =71 2 MOMEWESR (F1, BRREE
REFRT L2777 A FOE) BREESRL WD,
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#35-6 VEGAIZBWTHEH Eh 5 Applicability domain index (ADI) RT3/ T v 7 R

ADI DFER

B

T

+ SarPy/IRFMN
. ISS
« KNN/read across

CAESAR

Similar molecules with
known experimental

N —=2 7 F—%¥y NNOE S L
L7z 3WE & EORREFLLL TWBH 0,

f—= T T =4ty FNIZEERDSE
HMEZ ©OIEF I LI-WE R H 5

1 >=index >0.85 1>=index >0.8

value T2 Ty s Sty LB eR |08 s e 07 10 o s 06
PLRDTERILE B & SR L - B 5
DR D53 F) Mo—=v77 =2ty FHNIZBERIOSE | Index <= 0.7 dex <= 0.6
B2 & DALl L 7= E 03 e
Accuracy of prediction | FL—=27ty PN THROBEULEY | FL—=277 =2 %y FNOHEUWE o ndex 509

for similar molecules
ERL Oz

BOTRIZBT 20O HE
(accuracy) 2B 2547 v 7 A, 11C

(R BBENR N

N—= 7 F—xt%y NNOEUWYE

0.9 >=index > 0.5

5 TR OGEEE) TWEE, BHEHTELTHEZS525ET | IS 2 88E I3REL STy
NAR—=ZDOHPIC TR LIEMENEGE | FL—=0 275 —% %y NNOEEWE Index <= 0.5
ndZLERT, WZxF T 5 BB E N Y TR
Concordance for similar | 3 DOHER GFL LI-WEO FHE L EER | hL—= 77 =%ty FNOFELOY 1>= index>0.9

molecules
FHLWE BT D
—Et)

EOENEER LA VT 7 A, B
0 TIEWVIGE, THIDMEE TE 22V ATHE
PR B 2 L &R,

HSTIME & S 8T 2 3BREZ

== 77 =42ty RO OH
DLW E TIE, TRMEAFZBRIE & &%
L7

0.9>= index>0.5

FL—=r/F =2ty RO (£2T
D) FLWE DTN & ERES AT L
VAR

index <= 0.5
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- SarPy/IRFMN

ADI OfEHH e T CAESAR - 1SS
* KNN/read across
Atom Centered MNo—=VrF—2ty NMTEEN ANITTWEDETDTFZ 7 A Rd bk b— index = 1
Fragments similarity W, BENERER T T TA U RNEEBRBL | =0T =Xy MZEERTND
check. AT v I A ANIE DN DD T F 7 A Rid b 1> index >=0.7
(777 A MO L—=V T =%ty MZEERL TR
IVERERE) WHLWIMRT F A N ThD
ANIVWEDFERT T T A RN R L—= index < 0.7
VIF=AEy MEERTWARVWS D
WIHR 77 7 A R ThD
Model descriptors range | AJJWE OFLR 70N L —=2 T R OT | AMEORRFIE L —= ‘/7?‘—57 index = True —
check. A ey hOFI T OFFHNICH 500 E | By FOEIR T O®FHANIC
(7 Ok 1-#i IMEMERT DA T v I A ANWE ORI FIT L —= /7?‘“—57 index = False
PR D fifERR) Ty FOFLR T OHIPHSMNT
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226, WEE. W, FAMFIZOVWT

# 35712 VEGA (2017a~d) |ZZ0#i STV /-, CAESAR. SarPy/IRFMN. ISS %
TN KNN/read across i 5 & J OVl 2 7~ 7,

# 35-7 VEGABHETNVOBEEEKLOTFHIME (VEGA, 2017a~d)
B A Big UL
:ET }I/% TS — - T e
WEH —BR BFEE O RE WEER B OBRE O RE
CASESAR# 3252  92% 86% 97% 798 83% 74% 90%

SarPy/IRFMN 3,367 82% 7% 86% 837 81% 76% 86%

ISS 670 79% 68% 89% — — —
KNN/read 5,764 80% 76% 83% — — — —
across®

$: PHICE o7 E=6 WE

227, TRICKHERFHREOCTRIDIZDDRE

FHNZ LB R ER ML OFHIOTZODOREIL, VEGAITHEHEI N TWDHTRTOET
WIZHBETH 5,

VEGA Ti&, SMILES ®EFEAJ], SMILES D A7z smi £7213 txt 7 7 1 /L, SDF
(CEDATINARETH 2,

TUHGOWMEE A Licth, TRICERALIZWETAVOTF 2y 7 Ry 7 2% Y
v 7 LTCERT A ERRT D, 1EICEEROETT LV ORRBAETH D,

62, FETHHAERX (Excel £721XPDF) OF = v 7Ry 7 2% 7Y w7 LT
BIRL, M7 7 A NVORGFREETRET D, LEIZEROH NN ETRTHZ &N
THETH D,
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2.28. HOESHAHERZEIZONT

Excel X OXPDF 7 7 A WIZ KB TINAIRETH 5,

VEGA MO I SN AEMEHIX FREo#E Y ThH D,

Prediction Summary
- N8 orEE
« TREE RN MR R D 77 7 FRKoR

77 7 RKRDOH
| SgilaES

u Compound is classified as non-mutagen (non-mutagen & 7l S 41 54540)

Compound is classified as suspect mutagen (suspected mutagen & Tl 415

B
o Compound is classified as mutagen (mutagen & #4155 545)
{3 M A s

Prediction has high reliability (compound into the AD)
(THIOEFEMEA V- N E D HEEPE ) )

A
4 Prediction has moderate reliability (compound could be out of the AD)

(FPROEFMENPRE (AOWE P EHEMEIMN S 5 R H 5) )

A A
W Prediction has low reliability (compound out of the AD)
(TRIOEEMEIMENEES (AW E S EHEHEMNC D D) )

« AJRFICEER L7=4E 1D

+ SMILES

- THIFRER

- B/ (Mutagenic/non-mutagenic : FL—= 7 F—F v MIHHEE) ¥
- B S T A

- (S HEME

A LT LS

- TPHIR =T
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« BTN DORERS
« AJIWVE D VEGA WHLERIZ BWTRIEDS A L2 id £ 03

Applicability Domain: Similar Compounds, with Predicted and Experimental Values®
Mo—=ur7TF =%ty NNOFLEWED
- CAS
T —XEy NAD ID
+ SMILES
« Similarity

- 3ZB%fE (Mutagenic/non-mutagenic)
BT LTTHILAES (Mutagenic/non-mutagenic)
- FRH S LT

Applicability Domain: Measured Applicability Domain Score”
+ Global ADI
c RIS RLIEAVT VIR

Reasoning : Relevant Chemical Fragments and Moieties

+ Reasoning on fragments/structural alerts:
B S AL e A
P L=V U TSy PATH-OSEHEE bR VAN LEDE

# : CONSENSUS model TiI#&/xR 72
$ : CONSENSUS model DA THRR Z 45
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23. T.EST.

23.1. TESTOH#

“Toxicity Estimation Software Tool (T.E.S.T.)" 1. KEBRBI{(E#T (US-EPA) 232fkd
HIEfE Y 7 N =7 C, https://www.epa.gov/chemical-research/toxicity-estimation-
software-tool-test "o X 7 v — K95 Z L3 T 5, T.ES.T.IX. EFSA CEF Panel
(2017) 2B T 2 BB B OFEMIZ I 1 DEEHFERE R H D & & bz, FERBRIEIZE
D ERTHEDOTEHLO EAAF T X 25l OB S 7T % (EFSA Scientific
Committee, Hardy A et al., 2017) ,

TEST.Iib MEEEZEZSOWTIX, Tty RARA V2 TFHITE S

o Oral rat 50 percent lethal dose (LD50)
¢ Developmental Toxicity
e Ames Mutagenicity

TEST.Cix IPllsn 2 @EIE, RR55ETHoTHHEELTWD ] L DRED
b, Bpr7 ) ANZED PRRREARET 52T, THISHLDEEN LY
FETELILDIIRIEZZ DN THEEIN TS, ZO7D, TESTIZIE, F—0
T2y NERAWTUTO 6 FEOT /LT Y XA THEINZEHO THET VRE
FNTNWD (TAT U X LAOFEMITHILR),

o Hierarchical method

o FDA method

¢ Single-model method

o Group contribution method
o Nearest neighbor method

o Consensus method

¢ Mode of action method

B, KHETHR LT 2B mwEMEFCEE S 2= FARA B & LTI
'Mutagenicity] 2360, EFEFIED 9 5. Hierarchical, FDA, Nearest neighbor & T
Consensus & AW 4AFEDOT VT Y XA XL HET VN TESTICHH STV 5,
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232, ETFAEEIZIHWETF—FEyY MZoWT

'Mutagenicity | DT UERICHEH SNZF7—% & v MiE, Wb 5 Hansen 7 —
%+t k (HansenK.etal., 2009) Th V., # 3.6-11Z7 6,512 W'E (B : 3,503 %
B, R 3009 E) 6. . BAEW. CASTE S A LI RWVIE R EERRV
5,743 WG MM & T\ 5 (USEPA, 2016) ,

#3.6-1 EFMEEICHW-FT—4%t >+ (USEPA., 2018a)

T R WE %

CCRIS (2009 I 5%) 2,539

Kazius J. et al., 2005 2,224

Helma C. et al., 2004 138

Feng J et al., 2003 391

Judsom PN et al., 2005 1,194

GENETOX (2009 I 5X) 26

Bt 6,512
ZIMBE, REWEERW
5,743 %%TM‘%% (A

7235, Mutagenicity] OFTFAAERICHAN-ZT—F > MIFRRURL 264 7o
— RTX 3%,

http://doc.ml.tu-berlin.de/toxbenchmark/

233, FHI=Y FRA MO T

TR OFEHRIE D S UL L 7= S. typhimurium @ Ames iR D 5 5, SO OFMEICEE D 5
?“ 5 HWIED 1 HETHAER revertant colony growth 2 L7-#E =Gt E LT, THI
1T

\_Sv

234, TNITY XAIZDONT

AR TR L B '§‘555T/V%E1UTEST IZHHEH SN TV D ET VITE T, (b5
IZHD < 2 ot OB RPEL SRR ERWTNS, FRtik T iEA—7 v Y
— A @ Java % i\ 7="Chemistry Development Kit’Z AW CEHE SN TRV, &4 itk
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T OFEMIL, US EPA 3B L Cu % [Molecular Descriptors Guide. Description of

Molecular Descriptors Appearing in the Toxicity Estimation Software Tool. Version 1.0.2 (US
EPA, 2008) ] (ZHgfi ST D

Mutagenicity | (ZffiH &4 TV %, Hierarchical, FDA, Nearest neighbor % O}
Consensus D 4 FEDO T /LT Y X AOWEE 437 3.6-1 12777,

#3.6-1 T.ES.T.® [Mutagenicity] (ZfEH S TWNWD 70T X ADOHEEE
TAY XA R
Hierarchical method ~ Ward 52X 527 A% UV U ZIZ L VIERR LI-WE I V—7
BICBIBENT VT Y XA X DET MEEZITV, AT
CHPLEMEEETME I VT BRI NZET L
DA B LT TR R 2 S 2,
FDA method %v%*/yr Zty FOHNG T LIZWE &R
BEED, BEHTLTY X LNEAWZERIROHTIC
X ‘9 ETNVEMHEL, THT 5,
Nearest neighbor Mo—=U 7T =4ty hOHENL AEEICH - & B8
method LTz 3 DOHEE DI HA S PRI 5,
Consensus method FRROFIETHELNTEE LT S,

(1)Hierarchical method

Hierarchical method Ti%, Ward & & MEEN DR Y A X D) 7 RIKIZX Y| 4
TR FEHNWT, ho—=u 77—ty Mo HUOWEE AT LWE Y 7 A4
—Z{Epk L C\ %, Hierarchical method CHWOHLILTWAMEEH 7 T A% Y 7

(Hierarchical clustering) DA A=V ELLFIZRT, flziX, hLr—= :/7‘\7‘*—5“2
v MRS WETE S TGE TR, RAIDOERE (Step-1) TiX, %27 7 A X —IZIZ 1 WET
ONEEND, T T, @%®77X§ DI DOFH e/ M ﬁéiok\éﬂﬁx
5—@5%2o®77x&—ﬂ10®77x&— &ék@%ﬁ5(&wmo%%%

CAWE (ZZTIESWE) B1oD7 T AF—CAEENS (Steps) £TAT v
A0 I,
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Step 1

Step 2

Step 3

Step 4

Step 5

ZOLT TARZ ) T D%, 7T AZ—/IZ, /7 TAZ—ITEENLIME E N
WTC, BT LY XA (Weka statistical package, ver. 3.5.1) (2 & 5E T WAEEE AT
STWND, BB, HFET/VBEICHM TE 5B FO8IE ndd BERE SN TN D
(N kFERDI TAZ—IZEENDIWEE), _MEET NV (NATFTVETNL) ThD
Ames Mutagenicity DE T IV DBFE . 7 T AL —IHERESNT-ETT LD H B, Leave-
one-out |2 8 5 —EEN 0.8 LA L, JERE R ORFRENZNZE 05 L EDET LD HI)R
FEEO TR Z2AT O BRI S Tn 5,

ANIWEOTFTREATHBRICIE, ERRD7 T4 7 VT il BEOET VLD T
H 21TV, MEET /L TH D Ames Mutagenicity DA IZ1E, TOREREZFEH LT, &
e TR R ZS 2, HEOET AL THZEITI 72D, KV EEEDOH 2 T %
ITHZENRTED, L3N TWD,

(2)FDA method

FDA method (%, Contrera et al.(2003)D 5 iEIZ SV T 5, FDAmethod Tik, &
T h—= 7T =%ty hOHFNL ANEESIEULTEME I NV—T %2 A
MR ERBICESE 30 WEME T 5, To%, M L7TWE I V—70, BIEHT
NAY X L% HOTZBEIFRSITICE 2T /WVEELZITV. ATTWEIZ O TO %
1T9., ZOFEX vl T 52T T8, AWERRENRET VERBET S
TeDITMMD FiEZ WD XV EEIZ 00 b 0D B RE) . ANWERRNZRET
IWERERT D & L bIT, BT VRN LTEWEICATIWE R G 20 T2oicsh
PR/ D EVSFERD D, 2B, THNTIX, gloo s 05 LL EDET VAT
HZLELTEBY, ZOZTAT YT HMEIERND DX, ATIWE 35 6 )
AN DG EITIE, MBI NV—T H R RIS ICETIER L CET VEHBET S, WEE
75 IZHIR° L CHIEEIRET ARG O R WIS THIT TR0,
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(3)Nearest neighbor method

MNo—=2TT7 =2ty hOWENG, adA PR EDS 05 DL o, ATt
BIZho LB FU LI 3WEDT —Z 2L L TIT O TRITH %,

(4)Consensus method
T2 RARA > b 7% Ames Mutagenicity D %55

Hierarchical method, FDA method % %
VI Nearest Neighbor method 7> 5 75 & 41U 72 T IS S & Bl F28{b L < Tl %
(il % OFFT NVOwMARHITIE R SN TWD), 72720, PRIMT R HER—D L

S =

179
7254 . Consensus method Tlid, ZDEIIMEHETX & LTEAHLZ2W,
G)HIE

Ames Mutagenicity (ZFWTiX, ~Lb—

VIF—2%y FNTEMEOWE Z 0. B
MOWMEx 1 & L TETIVEELZIT-o TWAT-H, FHIlE<0.5 ThivLatk, FHME
>0.5 CHIVUIGMEEHET D Z LT b,

2.35. BEHAGEHEIZOWT

(1)Hierarchical method

Rt 7- >3 FH#EPH  (model ellipsoid constraint) . AJJME D7 7 A X —HEH.LE TOR

BEDS 7 T A A —NOWE DY 7 AKX —B0LFE TOREEL VEWVWZ & (Rmax constraint)
FOANNEEDHE 7 T A MR —DTHL ML —= 55—y NOWED T T

7 A MTEEN TV (Fragment constraint) @ 3 53 Z @B SN TW5,

723, Foib o AT, AJIWED Y S v (leverage) 23ET MR S
T EMEDORRI ANy VEX D /NS WRERD S,
(2)FDA method

Hierarchical method & [7] U J73EI2 L 0
L., EAFHEE L TWD,

i

Lk O FHFEH M O~ 7 7 A > & iE
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2.3.6. WEE, EEEME, FAMEZEIZOWT

T—HEy e hb—=uT T =2ty N (ETVEER) LT A MY b OMT
MEEM) (2 TEM L, 72 bty MCXOMEERE R, TEST.OL—H—70 1
R (USEPA, 2016) (Z##isn Wb, T A Mty FERAWINTHRIEORE R EZ LT
R T, e, ATWEOTFINCHWEET AVOMEAE., THIMEORERIZHIINAEIC
GENTWD, 723, Consensus E7 V3 b BIF72fER%Z 5 %2 CTv%  (US EPA,
2016) ,

Method Concordance  Sensitivity Specificity Coverage
Hierarchical 0.763 0.776 0.746 0.956
FDA 0.775 0.766 0.787 0.961
Nearest neighbor 0.770 0.783 0.752 0.990
Consensus 0.790 0.789 0.791 0.995

(US EPA (2016) @ Table 4.7.1 Prediction results for the Ames mutagenicity test set D
RN B

237. FRZATS BRI ANFRERIFRLE TTFRDO D DERE

ffiE, SMILES &7, MDLmol 7 7 A /L, SDF &I L D5 AJJRFRETH D, Tkt
GWE OREEZ AT L%, MBS U T IMolecular ID| (2 X7 tE#@ A2 A4 5,
S5z, TEndpoint) O U A R FHIL7ZWW=Y RARA » &R L, [Method) 2>
5P Z4TUN 25 (Consensus,  Hierarchical clustering, FDA & % Ui Nearest
Neighbor) % U A h2253IR L, [Calculate] #2 VY v 2 LT, THIZETTLHDHRT
%, HEIZIS LT, loption) 225 PR ZIRAFT D%HITOFREN TE D,

7¢%3. TOption) 2 TRelax fragment constraint (L —=2 2775 —%t > MZ&EEN
IRUMEIE T T 7 A "B LY. THIZEITZA 0D, Z ORIIRAERITHERS 51
AE) | Z3®INTX 5%, Ames Mutagenicity CII PRIMED M E L2 & LT, BIRTX
IRVERIE E 72 o T D (USEPA, 2016)
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2.3.8. HAINBEHRZIZHONT

TEST OO ENHEREHIZTRROEY Th D,

Predicted Results
Mutagenicity value
- Experimental value (7 —#t% v FNIZBEH AR H 55/ D &)
* Predicted value
Mutagenicity result (_EFEDEEMEIZIEES < Bk - FErES5E)
» Experimental results
» Predicted result (7 —% & v FNHNIZBEEN AR & 5856 D)
Individual Predictions
4 Method |Z & % Predicted values
ANWE DRRBERERTE T 272D 7
Predictions for the test chemical and for the most similar chemicals in the external test

set
HMEBIRAEIZ D < — B3R, R, FriL
ST — % 7 > N OREDE ORE, FEEUE, 45 Experimental value, Predicted

value

Predictions for the test chemical and for the most similar chemicals in the training set
== 7 F =2ty MBI D —5FR, BE, FRRE
Mo —=T7F—%%y MIBT LU EORE, B, 4 Experimental
value, Predicted value

*¢Nearest Neighbor method D5 D A&, EFLIZNA, b —=7F =%ty Mrb
filiH 2 4172 Nearest Neighbor @ CAS. #i. Experimental value, FA{LUE Nt &
2o
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HGE BRI
Algorithm WEDH AT ZFATT DO O—#HOmT, —RICHFOFBEA I Ea—F—a—RoEx L s
V2= BN (NAFTA, 2012),

Applicability Domain/
Domain of Applicability
3 FH i

(Q)SAREF /LD %ML, & HEEMEAE > TEFANTFHEITH Z LN TE DIHE L&D
Z2[E/%iPH (space) TH 5,

FREMED & 2 TRIAZAT 5 TT MBI D ZIRoTZEMIEF (space) (231) 2 BEERAYR MK E LTEZ B
N5, HHAMPHICET 21EHIT. T VOFBAERH - 2YWEIZ OV TO TR OWTEFETE 20
MWEHWrT 2T L5, Fo—=2 T8y MBI 2WEOME R OE T VBRI W - FIEICfE
AT 2, BHIRPHAZ E R T D HIEORFELCHMIIQSARMIZEIZIIT 2 HER BB L k> TV D
(OECD, 2007).

(Q)SAR EF /LD &I & 1, HBEDET ADBED LT EHEMEICD &SN TTFHIZT 5 LS &
IGEEMOZ ETh D, TETAMSHEED SO TR EZIT 5 ZWOCZER P OGN E b E X5, ML
—=2 7%y OB OMWE LT NVOIERFIEICEL SNDN, Fb W EICRET 2 THIOE
T 2 KT D ARHL & % 72 2 (NAFTA, 2012),

Cross-validation
FH A_FRFIE

QSAR O THIMEREZ F A+ 5 720 DI TE, FL—=27 % v b6 YL OLFEWE D B2 D E Sy
ZHEER L. %D OILEMEIZOWT QSAR 21ED . €D QSARIZL Y | HfrS bW E OIEM &
THT D, ZOEEEZMELREVIEL, BAOT—Z & PHT—Z L& THZ L1280, £ OH
BT 2355 (NAFTA, 2012),
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ng L]
#descriptos #descriptos
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External validation
A ERRE
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TFNADOTHREEZH LT AT A ey hOWEZET 5,

PRARM) 72 RGER R ik, AMTREEORE RIINTRGEIC L W o RofE L LTRSS, L)
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BT LY XL

FLIR T D i 7Rk A S o 2 IR U, FFE DR Z5Lak 3 A TE, AMOZIHIC KI5 EE &R
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WA RIE

NEMERIZ, FL—=o2Fy NOWEZEHA L0 2H 5 0ITF UL EOFEHTFIEIC L A EED
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(EF LD PhE
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(Molecular) Descriptor
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