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OECD (Q)SAR Assessment Framework: AES B I
Guidance for the regulatory assessment of (Quantltatlve)
Structure — Activity Relationship models, predictions, and

results based on multiple predictions (2023.8)
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2007F(CEEE LT,
OECD (Q)SAR Model
PrincipleZzX—X(C U

TWd,
Ezlz'ﬂﬂjd)t&bd)a:l v g (Q)SAR Assessment Framework: Guidance for the regulatory assessment of

= 7, (Quantitative) Structure = Activity Relationship models, predictions, and results based
UX ERMHE (excellZ

on multiple predictions

; Sol(daE)

Series on Testing and Assessment
Ne. 386



National
Institute for
Environmental
Studies, Japan

Workfiow (Q)SAR model (Q)SAR prediction » | Conclusion on the property for a
(= (Q)SARresult) given regulatory purpose
Q I~
Reporting QMRF 1 QPRF
 Model developer J A e
Assessment MOdT_' Prediction Checklist
Checklist —
| Assessor
(Q)SAR model 1 (Q)SAR prediction 1

Conclusion on the

Workflow (Q)SAR model 2 | —» | (Q)SAR prediction 2 (Q)SAR result |— | property for a given
regulatory purpose

(Q)SAR model 3 (Q)SAR prediction 3

” QMRF 1 [] QPRF 1
Reporting [ QMRF 2 [ QPRF 2
| QMRF 3 I [ QPRF 3

Model developers (Q)SAR user
Assessment Model Result Checklist
Checklists —

Assessor
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1) a defined endpoint AES i |
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KATE2020_C% eI HE &%’li@ﬁi H

s/ e s

X570 (Oryzias latipes) B gugammpztes (OECDF

(Pimephales promelas)
AA==>2 (Daphnia =22 kB ER R
magna) (OECDFTRABMAARSA>  48.4y EC50
202)
Pseudokirchneriella A4 EPRESER (OECDS
subcapitata™ 7E;\ N RS-(>201) 72-hr EC50
BAEYERA T B PE S A BR
A 13 (Oryzias latipes) (OECDTZ\JESJ"/ B> —*1 NOEC
AA==>1 (Daphnia =>>1%0E:ER (OECD>
SV [GEEGE) ABBARS1>211) 21-day NOEC
Pseudokirchneriella ?*EEEBH%EKE& (OECDj—_
subcapitata™ N A Rt ~201) 72:hr NOEC
*1 B HA A TR B P SUBR (X ERAE S SME B 2 C K o CElBRHA N BIR D F T

2 L=V FTE (Raphidocelis subcapitata)DIB%
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2) an unambiguous algorithm AES Fie |

KATE2020 IC L 558&7 7 R - .
QSAR 77 Z/\ <7|(E/]%/L,\ X ) %’\

alcohol phenol

(ZFotEHD 7 7 R)
AN -

reactive unreactive reactive unreactive

%\S\ < nitro unreactive AQ/X.

FHSHEE (BESM%) 35 mg/

[R2:0.73, Q% 0.69, n: 26(5)] AN
Q/X Log P¥I%E: in, B&¥I%E: in el A

— —

nitro

11 I

< phenol reactiv?

FHISEE (BERME) 14 mg/

|
[RZ 060, Q2 054, n. 20(2)] // \\ —————— J | R 7\—\ — b
Log PHIZE: in, #:&¥]E: in 7 . et .
/, \\ — — —L/ — - — _\4_ — —
il St ' 1! I
| | I I | 1 1 |
-— e e s s . I h ————— e _/R — e h —————
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YE#(d log (1/8 [ mmol/L])
12DT. EICIT<IEFEE
SENsEL (BHENNE=W)

log(1/LC50[mmol/L])
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321012345678910 |

Estimated log P (KOWWIN)
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F-Ehd
BB HEIEID

BoHEESR

SMARTS

REERZS
By
D=1

fiiiaxld
ay A3\
MEZED
7 halogen 4507  |halogen [F,CI,Br,I]
4911 aromatic n [n]
8 |heteroatomatic 4912 |aromatic o o] %O)'ﬂﬁ
4913 aromatic s [s]
3106  |azo N=N [NX2;$(N=N)]
4541 epoxide monocyclic [#8r3;$([#8]11[#6R11[#6R1])]
Others 3108 imino C=N-, guanidine [#7V3X2;$(N=[Cv:t>((:3]);l$(N[N,O,S])]

ZDAth #EBRAEFR (Narcotic*)E WS KDFENH D E T,
*ECOSARTI(Z. Neutral Organics class (baseline toxicity) EMF(INE T, 13
PEESNIRNED(L "Unclassified” DO SAICEIDHTSN. T ITAILKTIERRESNEE A
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4) appropriate measures of goodness-of—fit,
robustness and (predictivity(d&it)

CAS RN® 39905-50-5

Chemical Name |4-pentoxyaniline
SMILES CCCCCOclcec(N)cecl
Molecular Weight | 179.26

User Input Value || | Re-calculate |

log P Estimated Value by KOWWIN [3.12 0
| Measured Value in KOWWIN Database |
) -
\

QSAR Results
M Daphnid (chronic) @ Alga (chronic) - | RZ’ Q2’ n I

MRrRZ<|0.7 MQ2 <05 Mn<5
V - -
Type of Predicted Applicability Domain -
L . Predicted 959, log P pp v tatistics of QSAR Class
Print QSAR Class Name™1 Toxicity o e Judgement
Detail Click th . details of the QSAR model Toxicity | Prediction
IC| e name to see detalls 0 (] mode : Acute or *3 . .
Organism ) [mg/L] Interval |yqjye Type log P Structure™ fR? | Q2 |RMSE | n™5
Chronic [Range]
amine primary unreactive aromatic w/ NO2,S0 w/o ortho-NH3 Fish Acute 5.2 | jl0.82, 33] 3.12 | Estimate in [0.76, 5.06] in .82 |0.79 | 0.36|23(4)
CNOS_X amine aromatic less toxic Fish Acute 10 |[1.5, 67] 3.12 | Estimate | in [1.16, 5.06] in .78 |0.66 | 0.36|19(7)
| |amine primary unreactive aromatic w/ N02,S0 w/o ortho-NH| | Daphnid | Acute 0.65 |§p.082, 5.2] | 3.12 [Fstimate in  [[-0.55,5.08] | in 76[0.51 | 035 12(0;‘

B I
R

THSMHECENE L HHE

[R2=0.7, 02205, n=5] & L5 3 DDEHEICY TIEFE A WLWQSARY 5 X%
(WERIRRETIL) TSN FEH A,

KATE2020TlZ o 3 DD (R, QL nICHTIZEFSH D, KR,
EABEEHNOHE TCInEHIEIND DL, BHEBYEASWVWEEZ TWET, 14



3) a defined domain of applicability
E (QSARE

log P HITE

-

CAS RN® [39905-50-5

Chemical Name |4-pentoxyaniline

SMILES CCCCCOclceo(M)ecl

Molecular Weight [ 179.26

User Input Value |:| Re-calculate

log P |

Estimated Value by KOWWIN [3.12

|Measured Value in KOWWIN Database |

QSAR Results

Fish (acute) Daphnid (acute) [ Alga (acute) Fish {chronic) Daphnid (chronic) Alga (chronic)

€S
Rl F T W)

National
Institute for
Environmental
Studies, Japan

Include: -
cude: MR?<p7 ] Mef<ps | Mn< ]
Type of Pr  cted | Applicability Domain
L un Predicted 05% log P PP ty Statistics of QSAR Class
Print QSAR Class Name”! Toxicity Toxicity | Predicti Judgement
oxici iction b
Detail Click the name to see details of the QSAR model €3
. Acute or JU Int I log P . . .
Organism . [mg/L] erval  \value | Type Structure™ ||R2 | Q2 |[RMSE | n*5
Chronic [Range]
amine unreactive aromatic w/ NO2, 502 w/o o-C Fish Acute 5.2 | [0.82, 33] 3.12 |Estimated in [0.76, 5.06] in h.e2fo.7e| 0.36 23(4)
CNOS_X amine aromatic lesstoxic Fish Acute 10| [1.5, 67] 3.12 [Estimated in [1.16, 5.06] in 78066 0.36 19(7)
amine unreactive aromatic w/ NO2, 502 w/o o-C | Daphnid Acute 0.65 |[0.082, 5.2] | 3.12 Estimated. in [-0.55, 5.06] in l5.76 [0.51 ] 0.35 12{0)

Create Print Format |

(1) log P ¥
Dlog PO EIFE
# A (

/1

Al

W

(1

Bty
VARDY

H 1
>6.0) 72 & HMEICR 5 D THIE

=] <QSAR% TILZEE L TWA T
NIEAIET “in’

—_ 4

& LT “out”
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Verify QSAR

Alga (chronic)
Horizontal Axis |log P v

PRI DFITE N outdfl

G1_00056 phenol unreactive w X

[Go] [Default]

X : Query chemical

+: Reference chemical
——: Regression line
: 95% confidence interval
for the regression line

Log PHIZE : out
TR RYIE D
log PHY

4. 74X DKE0LN

Log{1/NDEC[nnol/L]}

fy=o

R2:

: 95% prediction interval
for log(1/LC50, EC50, or NOEC)
----Support Data---—-
*: Support chemical with log P>6.0
4 Data with "<" or "="
<: Outlier
----When "+" is deleted----

: Deleted data Query Chemical

National
Institute for
Environmental
Studies, Japan

€S

N\/vv@/ BEHE : out

FRFEME(INZSON. CDQSAR
UUZOD No—Z=>2twv k (S8BY
B) INER)ZSOMEFFELRRWN

N D - A\ == . i
@ﬁﬁ TJEigz@:HJ }E%ﬁ% e T R : Regression line w/o deleted data z:::;l — [Oclec(Cl)oc{CCCCCCCCTN)el
Estinated log P (KOHHIN)
I Predicted Toxicity e[rﬂgy’L]: 0.064 (CAS RN {User- Input)
Q584 Dradictinn Tntanval Tma /i 1- 10 AN2A 1 11 [Molecular Weight [269.81
log P Judgement: out of, Structure Judgement: out of log P 516 (Estimated)
Shift: L/ Dn(Up|[R]
zoom: [+ x:[H[f] v:[[+] [Defauk)
Equation INumber of Chemicals| Number of Applicable Range R2 02 T
used for Regression |Support Chemicals oflog P
y = 0.54 * log P +0.83 8 0 [2.16, 4.74] 0.65 0.49 0.34

Chemical Clicked Last

Not Clicked

TDQSARTSRICIER UL
S ERIEERDIog PEIH

T F
TERE LogP\ TEA
%7 I A S TlELogPDRIE

TR SRYE & OFELUE (TanimotoffEl)
BB (log(1/[mmol/L])

ity (Tanimoto coefficient with Pubchem Fingerprints) to the query chemical.

- Reference Chemicals

,Q//©/

0.691 0.563
(2.16, 1.88) (2.40, 1.94)

o

bed

0.623
(3.45, 2.57)

o O

0.650 0.540
(2.80, 2.39) (3.29, 3.40)

the coordinate values (x, y) of the chemical in the log(1/LC50, EC50, or NOEC) vs. log P graph.

0

0.610
(4.09, 2.57)

Br

bog

0.528
(4.18, 3.18)

0.553
(4.74, 3.43)

- Substructures used for the Judgement and the Classification

Hide SMARTS

Judgement*i FragID | Substructure Name |Count SMARTS
out of 5007 Nitrogen [N,n] 1 [#7] t
in 5008 Oxygen [0,0] 1 [#8]
out of 5037 pro-SB 1 1 [CH2][NH2]
out of 5500 amin (daphnid ACR100) 1 [[#7;v3;X3;18([#7101#60); 1$([#71[#6;X31([#71)[#7]);16([#71[#6]=, #[1#61); 1s([#71[1#6;R][1#6;!#7;1#8;1#16;R][ !>

16




5) a mechanistic interpretation, if oAES s |
possible | )
(BJge ChNIE. ABDZXLDEFRR)

« KATE(Z. EARMIC(ZEIDHEE TQSART S X
DDFE%Z LU CLYE T,

. EBSTEENBS B IEM LS T
FERBEEZET.

« UNU. BEADZXLAZIHEICLUTO SRS
7 U CLBDITTIESDFEREAS
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OECD M#IBHICHSITB(QSART  dOE: |
Bl & FER O (CBI S S 4 RAl
(OECD, 2023)

. the model input(s) should be correct

. the substance should be within the
applicability domain of the mode

. the prediction(s) should be reliable

. the outcome should be fit for the
regulatory purpose.

19
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KATE2020T(ERI U&=

EDFESE(ICIT L TR S

CAS RN®

39905-50-5

Chemical Name

4-pentoxyaniline

SMILES

CCCCCOclceo(M)ecl

Molecular Weight

179.26

User Input Value |:| Re-calculate

QSARTUSANEIDIZTENDCENHBDET

National
Institute for
Environmental
Studies, Japan

- 0
log P | Estimated Value by KOWWIN |3.12
|Measured Value in KOWWIN Database |
[
QSAR Results
Include: Fish (acute) Daphnid (acute) Alga (acute) Fish {chronic) Daphnid (chronic) Alga (chronic) -
Excude: MR*<p7 | Me?<ps | Mn<p |
Type of Predicted Applicability Domain
] L um Predicted 05% log P PP Jud ty N Statistics of QSAR Class
Print QSAR Class Name™! UETEEy Toxicity | Predicti udgemen
oxici iction
Detail Click the name to see details of the QSAR model Acute or log P*3
_ | [mg/L] | Interval |yglue| Type Structure™ | RZ2 | Q2 |[RMSE | n*5
Chronic [Range]
mine unreactive aromatic w/ NO2, S02 w/o o-C Fish 5.2 § [0.82, 33] 3.12 |Estimated in [0.76, 5.06] in 0.82 |0.79 | 0.36|23(4)
NOS_X amine aromatic lesstoxic Fish Acute 10 Q [1.5, 67] 3.12 |Estimated in [1.16, 5.06] in 0.78 |0.66 | 0.36 | 19(7)
amine unreactive aromatic w/ NO2, 502 w/o o-C | Daphnid Acute 0.65|[0.082, 5.2] | 3.12 |Estimated in [-0.55, 5.06] in 0.76 |0.51| 0.35]|12(0)
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QSARZT = ADA

R UMD, KD KWFRNEZERFE
(FRET

ERENNETRE

=)L ES

73)

ﬂtl:%FFFF —
/ 72N

-

LE

— A%k S
: Verify QSAREIMH

Environmental

National
Institute for
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Verify QSAR Fish (acute) G1_22012 amine primary unreactive aromatic w/ NO2,SO
Horizontal Axis (logP v| [Go| |Default|
7 T . —_— X1 Query chemical
sl +: Reference chemical
5| ——: Regression line
ol : 95% confidence interval
= * for the regression line
5 37 ——1 95% prediction interval
é 2r ) for log(1/LC50, EC50, or NOEC) 0
8 1y - ----Support Data----
% or v . *: Support chemical with log P>6.0
= a b i v /A Data with "<" or ">" :
Wl | <>: Outlier 5
. ¥ = 8.86 ¥ log P -1.14 ----When "+" is deleted---- Query Chermical
5 R2: 0.82, N: 23 L —: Deleted da-ta _ SMILES [cccecocteee(N)ect
== =2 =1 @ 1 2 3 4 5 6 7 & 9  Regression fine w/o deleted data Chemical Name (User Input) |4-pentoxyaniline
Estinated log P (KIVIN) CAS RN (User Input) 35905-50-5
Pre_d\c.ted Toxicity [mg/L]: 5.2 Molecular Weight 179.26
95% Prediction Interval [mg/L]: [0.82, 33]
log P Judgement: in, Structure Judgement: in log P 3.12 (Estimated)
Shift: (L) (on] (up] (R]
Zoom: (4] X:[J[# Y:[J[+ [(Defaut]
! Number of Chemicals Number of Applicable Range
‘ Equation used for Regression Support Chemicals of log P R? ‘ Q? ‘ RMSE
v = 0.86 * log P -1.14] 23 | | [0.76,5.06] | 0.82 \ 0.79 \ 0.36

X12MDQSARZFALAEIYHToHNGED T84S,
SZEYEICE OV TQSARR P BEINTWAII ZHERTEIZEDPLEEXLWLWTT,

EDEH5HET—

ze
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QSART\iEZL

- Chemical List

RICERUIC

B

R

Sy E

sort by [x-axis

| with [ascending order - |

Update

€S

The first value under each structural formula represents the similarity (Tanimoto coefficient with Pubchem Fingerprints) to the query chemical.
The figures in parentheses below each reference chemical represent the coordinate values (x, y) of the chemical in the log(1/LC50, EC50, or NOEC) vs. log P graph.

- Reference Chemicals
0

0.554

(0.76, -0.45)
0

N /\\

0.662
(1.80, 0.32)

w;

0.573
(2.17, 0.55)

ot Y

(2.24, 0.77)

(3.13, 1.31)

~

0.550 0.574 0.564 0.588

(1.25, 0.01) (1.47, 0.04) (1.47, 0.19) (1.62, -0.05)
N N IUI
: gt N

ng_.g__

I B | r

0.528 0.560 0.798 0.591
(1.84, 1.09) (1.97, 0.56) (2.10, 0.61) f2.11. 0.22)

0.542 0.528

. (2.37,1.17).
6 o
o

0.860

0.839
(2.59, 0.85)

0.593
(3.19, 2.75)

) %ﬂﬂid%%%’f’ft(i(iﬂ UYpEE
(FRZFRIEES E6MIEL))

0.640
(1.80, 0.67)

Cl
N /©/
I
[i]

0.516
(2.12, 0.93)

X ot o ot

0.576

0.504
(2.66, 1.01)

Tanimotof&k#a (3
(X}_'_ N yr_ m)

National
Institute for
Environmental
Studies, Japan

AIE)
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- Definition of Structure Class (ID: G1_22012)

Bt EH

€S

National
Institute for
Environmental
Studies, Japan

Hierarchy - Structure Class or Substructure s v
Depth Name ode” * or SMARTS
0|61_22012 ZT:'”e unreactive aromatic w/ NO2, SO2w/e | o 55004 20 :4321,>0,]3192,>0,|3130,>0,]4700,>0,|
1 G1_22004 amine unreactive NH2 =1 aromatic G1_22001,>0,/4510,>0,/
2 G1_22001 amine unreactive NH2=1 G1_22000,>0,/3100,=1,/
3 G1_22000 NH2 amine unreactive U_00033,>0,/G1_00010,=0,/
4 U_00033 amine primary unreactive 3100,>0,/R_00033,=0,/
5 3100 amine CNH2 [#7X3H2;15([#7][*vE]); 'S (N[ #6](~[#7,#8,#16])]]
5 R_00033 amine primary reactive 3134,=0,|3114,>0,]3128,>0,|3135,=0,|3136,=0,]4714,>0|6099,=0,|
6 3134 NH2, 2,5-halo [#7X3H2;$([#7]cic([F.Cl,Br,I])ccc([F.Cl,Br,I])cl)]
6 3114 hydrazine N-NH2 [Nw3H2;$([Nv3H2]-[Nv3X3]);1$(NN(C="*}{C="))]
6 3128 amine reactive 12,13,14 w HO [N;H2;$(Ncc[Nv3X3,0H1]),$(Nccc[Nv3X3,0H1]),$(Ncoccc[Nv3X3,0H1])]
6 3135 NH2, hetero aromatic 3-, 4- n [NH2;$([NH2v3][c]1[c][c,n][c,n]lc,n][c]1); s ([NH2v3][c]1[c][c]lcl[cl[c]1)]
. YT NH2, mono-halo or unsubstututed %S:{i;RS,z(]I\II(;Jl[cH,cR2][cH,cR2][cH,cR2][cH,cR2][cH,cR2]1),$(Nc1[cH,CR2][CH,cRZ][c;$(c[F,CI])][cH,cR2J[cH,cRZ]1),$(Nc1[c;$(c[F,-
6 4714 o- or p-OH, NH2 substituted aromatic-NH2 [NH2,0H1;$([OH1,NH2]aa[OH1,NH2]),$([OH1,NH2]aaaa[OH1,NH2]),5([OH1,NH2]a[aR2]a[OH1,NH2])]
6 6099 hydrazine(NN, any) [NX3v3R0; $([NX3vI][NX3v3]);'$([N;H2][#7;r5,r6][#6;r5,r6](=0))]
4 G1_00010 oxoacid [C,c]CO2-, [C,c,0]503- 3034,>0,14760,>0,
5 3034 carboxylic acid C(=0)0 [#6;8([#6](=[#8])([#06])[#8H1])]
5 4760 -S03H, Sulfonic Acid, sulfo-, -sulfonic acid [C,c,0]5(=0)(=0)[0;$([OH1]),$(O[Na,Li,K])]
3 3100 amine CNH2 [#7X3H2;15([#7][*vE]); 1$(N[#6](~[#7,#8,#16]))]
2 4510 aromatic NH2 c-[N;H2]
1| 4321 -5(=0)-[$Aliphatic] S(=0)A
1 3192 OCHCHC=CH2 [$([#8X2][#6H1,#6H2][#6H1,#6H2][#6]=[#6H2])]
1| 3130 nitro N(=0)=0 [$(N(=0)=0),8([N+](=0)[0-])]
1| 4700 o-non substituted aniline NH2 [N;H2;8(Nc([c;H1])[c;H1]cec)]
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