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The Estimation Programs Interface [EPI) SuiteTM was developed by the US Environmental Protection Agency's Office of Pollution Prevention
and Toxics and Syracuze Reszearch Corporation [SRC). It iz a screening-level tool, intended for use in applications such as to quickly screen
chemicals for release potential and "bin™ chemicals by priority for future work._ E stimated values should not be used when experimental
[measured] values are available.

EPI SuiteTM cannot be used for all chemical substances. The intended application domain 15 organic chemicals. Inorganic and organometallic
chemicals generally are outzide the domain.

Important information on the performance, development and application of EPI SuiteTM and the individual programs within it can be
found under the Help tab. Copyright 2000-2012 United States Environmental Protection Agency For EPl SuiteTM and all component
programs except BioHCWIN and KOAWIN.
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The Estimation Programs Interface [EPI] SuiteTM was developed by the U5 Environmental Protection Agency's Office of Pollution Prevention
and Toxics and Syracuse Research Corporation [SBC). It is a screening-level tool, intended for use in applications such as to quickly screen
chemicals for release potential and "bin" chemicals by priority for future work. Estimated values should not be used when experimental
[measured] values are available.

EPl SuiteTM cannot be used for all chemical substances. The intended application domain is organic chemicals. Inorganic and organometallic
chemicals generally are outside the domain.

Important information on the perfformance. development and application of EP1 SuiteTM and the individual programs within it can be
found under the Help tab. Copyright 2000-2012 United States Environmental Protection Agency for EPl SuiteTM and all component
programs except BioHCWIN and KOAWIN.
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Biowin? (Mon-Lirear Model Prediction): Biodegrades Fast
Biowind (Ultimate Biodegradation Timeframe): Weeks
Biowird (Primary Biodegradation Timeframe): Dave-Weeks
Biowing (MITI Lirear Model Prediction) :
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IKqEE—| UM | Biowinl FRAGMENT DESCRIFTION
IF----- +omm-- e e L R + —~ +
Frag I 1 I Aromatic chloride  [-CLJ ( ) I BIOWIN1 70)%/’\{%\ %% Hj —a_ % 2
Frag 1 Ursubst ituted pheny| group (CHHA- — kva
MothI 3 I Molecular Weight Parameter I ;{iﬁﬁ é ;h'f\" DBE 4{%19‘
Corst| % Equat ion Constant =
I - - -4 Z-ZC-Z-ZZ-ZZZz-z=+ Eb ﬁj] é *L%o
RESULT | Biowinl (Linear Biodeg Probability) |
::::::::::::+::::::::::::::::::::::::::::::::::::::::::::+
——————————— ey
TPE | UM | Biowin? FRAGMENT DESCRIFTION
—————— S
Fraz | 1 | Aromatic chloride [-CL]
\Frag | 1 | Unsubstituted phenyvl group (CBHO-) | 1. ?991 | 1 991
ol % | Molecular Weight Parameter | | -1/5983
NN _ - -___-_4+-_ - - - C--_____-__C___C-_-_____C-______-___-___C-_-__-_-—-—-——-——4-—-—-—-—-——-—-—°Z e o —— — bl
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ST | BIRRE | E2 | &Ef
C Ar-cl ) 00392 | 1 | -0.0392
r- -U. -U.
(CAr-H ) 0.0004 5 | 0.0020
MW | -0.00158 | 113 | -0.1775
T8 0.5544
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TYPE | UM | Biowirh FRAGMEMT DESCRIPTION | COEFF
___________ +____________________________________________+_________
Fras | 1 | Aromatic chloride [-CL] | -0.0392
Fras | Aromatic-H | 0.0004

Molt| * | Molecular Weight Parameter |
Comst| % | Eauation Constant |
::::::::::::+::::::::::::::::::::::::::::::::::::::::::::+:::::::::
RESULT | Biowir® (MITI Linear Biodeg Probability) |
::::::::::::+::::::::::::::::::::::::::::::::::::::::::::+:::::::::
___________ +____________________________________________+_________
TYPE | UM | Biowirt FRAGMEMT DESCRIPTION | COEFF
—————— m e
Fraz | 1 | Aromatic chloride [-CLJ | -0.7809
Fraz | o | Aromatic-H | 0.0342
MolWt] * | Molecular Weight Parameter |
T4 - C-C-C-C--C-C-CC-C-I--C------C---z-—-Z-Zz-z=+4zZzZzZzZzZzZzZcz==-
RESULT  |Biowirf (MITI Mon-Linear Biodeg Probakility)]
::::::::::::+::::::::::::::::::::::::::::::::::::::::::::+:::::::::

_________ N

Tjj %m 7%\

ICHBWT, BODDEN

_________ -

& Probability Greater Than or Eaual to 0.5 indicates --> Readilv Degradable

& Probability Less Than 0.5% indicates --» NOT Readilv Degradable

O
| VALUE ’
| -0.0392
| 0.5544 BIOWINb
0.3397 » (0.5 K\
""""" HE TR
| VALLE
| -0.7609
| i BIOWING
0002 > (0.5EKmADT
""""" HE TR
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@ Overview
@ Structure Drawing Module
[ Feguirements

7.3.2. Model Domain

The Table below lists, for each fragment. the maximum number of instances of that fragment in any of the 589 original training set
compounds and in the update 960 compound training set of 2017 {the minimum number of instances is zero, since not all
compounds had every fragment). The minimum molecular weight for both data sets is 30 (formaldehyde) and the maximums are 959
@ Contents (original data set) and 1215 (update). Currently there is no universally accepted definition of model domain. However, users may
wish to consider the possibility that biodegradability estimates are less accurate for compounds outside the MW range of the
training set compounds, and/or that have more instances of a given fragment than the maximum for all training set compounds. It is
also possible that a compound may have a functional group(s) or other structural features not represented in the training set, and for
which no fragment coefficient was developed; and that a compound has none of the fragments in the model's fragment library. In the

@ Installed Files || | latter case, predictions are based on molecular weight alone. These points should be taken into consideration when interpreting
@ Starting BIOWIN C; model results.
@ Entering Data \uw
@ Function Keys-Buttons Fragment BIOWINS and BIOWING, w4.10 (Tunkel et al | BIOWINS and BIOWING Updates (v4.11)
@ Impon-Structures :;rameter 2000}
@ Fesults Window Linear Monlinear Frequency? Linear Monlinear Frequency?
@ Structure YWindow coefficient coefficient coefficient coefficient
@ @ LinearMNonLinear Models Equation constant oz 2526 - 0.554374 1.66229 -
pQioirrreme it Aldehyde Iu.411 2744 14 0.2323 0.91841 23
= [0 MITI Models Aliphatic acid In 181 1.135 22 0.3181 2.0894 59
iphatic ack . 3o . i o
= Update to MITI Models (2017) i
Aliphatic alcohol Iu.161 1.004 74 0.1359 0.71447 125
@ Feady Biodegradakhility Aliphatic amine In.033 -0.284 18 -0.01667 -0.46545 43
® EPI Suite Data Files o Aliphatic bromide Iu.uw -0.556 13 0.01746 _0.91472 18
@ Remove Metals & Sulfonic Acid
@ Known Problems Aliphatic chloride Iu.un1 -0.639 46 0.01743 -0.63918 58
@ Batch Buns Aliphatic ether Iu.un1 -0.107 35 -0.01056 -0.202 87
@ Eibliography Amide Iu.127 0.886 24 0.02975 0.0424 44
Appendix_
@ App = Aromatic acid ID.BTT 2.445 25 0.3443 2.14031 28
[ Appendix_B
@ Appendix_C Aromatic alcohol bo.cee 0.488 65 0.03823 0.27234 106
@ Appendix_D Aromatic amine L0.158 -1.226 55 -0.1273 -1.31698 83
* Appendix_E Aromatic bromide fo1e7 1.502 11 0.07182 0.50948 14
[ Appendix_F
. Aromatic chioride In.nu& -0.219 55 -0.03917 -0.7609 83
[ Appendix_G
@ Appendix_H Aromatic ether o1os 1.323 32 0.08089 0.51834 57
@ Appendix_| Aromatic iodide L0388 12522 1 -0.5092 -19.21483 1
Aromatic nitro 10,188 -2.403 33 -0.1801 -2.73231 51
Azo group 10.045 -10.613 2 0.1185 -12.86845 11
Carbamate 0.043 0.419 [ -0.1968 -1.17024 ]
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BCFBAF

Water Depth:l 1 | 1 meters
HYDROWIN i i

Wind Yelocity: | 5 | 0.5 metersfsec
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The Estimation Programs Interface [EPI] SuiteTM was developed by the US Environmental Protection Agency's Office of Pollution Prevention
and Toxice and Syracuze Regearch Corporation [SRC]. It iz a screening-level tool, intended for use in applications zuch as to quickly zcreen
chemicals for release potential and "bin" chemicals by priority for future work._ Estimated values should not be used when experimental
[measured] values are available.

EPl SuiteTM cannot be uzed for all chemical zubstances. The intended application domain iz organic chemicals. Inorganic and organometallic
chemicals generally are outzide the domain.

Important information on the perfformance, development and application of EPl SuiteTM and the individual programs within it can be
found under the Help tab. Copyright 2000-2012 United States Environmental Protection Agency for EPl SuiteTM and all component
programs except BioHCWIN and KOAWIN.
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Print  5Save Results Copy RemoveWindow Help

SMILES @ c1(CL)ccecc]
CHEM -
MOL FOR: CB H5 CL1
MOL WT @ 112.56
————————————————————————————————— Y N I I
Summary Results: == == +
Loz BCF (rezression-base %/EIJTIEII B #E wet -t )
Biotransformation Half-Lffe (days) 0 g fish)

Log BAF (Arnot-Gobas upedr trophic): 1.40 (BAF = 25 L/ke wet-wt)

sperimental BCF-kM Database Structure Match:

Mame * Benzene, chloro-

CAS Mum @ 000108-90-7

Log BCF = 1.25 (BCF = 17.8 L/ke wet-wt)

BCF Data BCF Norlonic Training Set

Log Bio H.: -1.018 (Bio Half-life = 0.0957 davs)
Bic Data kM Training Set

Log Kow (estimated) : 2.64
Loz Kow (experimental): 2.84
Log Kow used by BUF estimates: 2.84

Equat ion Used to Make BCF estimate:
Loz BCF = 0.6598 log Kow - 0.333 + Correction

Correction(s): Yalue
Mo Applicable Correction Factors

\| FEstimated Log BCF = 1.541 (BCF = 34.74 L/ke wet-wt) -/

B BCFBAF Results O X

fﬁ ————— +mmm - o ——— Fmmm e e )
TYPE | WUM | LOG BIOTRAMSFORMATION FRAGMENMT DESCRIFTION | COEFF | WALUE
—————— B T i ST T
Frag | 1 Lromatic chloride  [-CL] | 0.3778 0.3778
Frag | 1 Unsubst ituted phery! groue (CBHS-) | -0.8032 | -0.8032
Frag | & Aromat ic-H | 0.2664 1.3319
Frag | 1 Benzene | -0.4277 | -0.4277
L Kow| * Log Kow = 2.84 (experimental ) | 0.3073 0.8729
Mol | % Molecular Weight Parameter | -0.2836
Corst| % Equation Constant | -1.5371
CCCICCICCCICCCIC+4CICCCICCICCCICCCICCCICCICICCICCCICCCICCCCICCCICCSCSICCSCSCC-ICC-CH4C-CSZ-C-ZZZIZZ4-z--zZz-=-z=:co=S
RESULT | LOG Bio Half-Life (daws) | | -0.2740
RESULT Bio Half-Life (daws) | 0.532
MOTE Bio Half-Life Mormalized to 10 & fish at 15 deg C
-4 - CCCCCCCCCCCCCCCCCCCCCCCC-CC-CCC-CCCCCCC-CC-C-C-C-C-C-C-C-4C-C-C-C-CZZZZZ4=--ZZZZZ-Z-:Z

B | BCFBAF Results

Print  SaveResults Copy RemoveWi

(BBoEBEDH &
hoie B Prinary Biotrana dmat ion faic | 10gKOW, 70 F &)

Biotransformat ion Rate Constant:

kM (Rate Constant): 1.303 /day (10 gram fish)
kM (Rate Constant): 0.7328 Aday (100 gram fish)
kM (Rate Constant): 0.412 /day (1 ke fish)

kM (Rate Constantl: 0.2317 Aday (10 ke fish)

[])F 5012 £ BBCFFAHER
(logkow Z & 5 A= & A IEFRED)

nite
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Mote: For Arnot-Gobas BCF & BAF Methods, Experimental Km Half-Life Used:
Exp Km Half-Life = -1.019 dave (Rate Constant = 7.241/ dav)
Arnot -Gobas BCF & BAF Methods (including biot ransformat ion rate estimates):

Est imated Log BCF (upper trophic) = 1.398 (BCF = 25 L/kg wet-wt)
Estimated Loz BAF (upper trophic) = 1.398 (BAF = 25 L/ke wet-wt)
Estimated Log BCF (mid trophic) = 1.399 (BCF = 25.00 L/kg wet-wt)
Estimated Loz BAF (mid trochic) = 1.399 (BAF = 25.05 L/ke wet-wt)
Estimated Loz BCF (lower trophic) = 1.387 (BCF = 24.39 L/ke wet-wt)
Estimated Loz BAF (lower trophic) = 1.388 (BAF = 24.41 L/ke wet-wt)

Lrnot -Gobas BCF & BAF Methods (assuming a biotransformation rate of zero):
Estimated Log BCF (upper trochic) = 1.873 (BCF = 74.72 L/ke wet-wt)
Estimated Loz BAF (upper trophic) = 1.915 (BAF = 82.14 L ke wet-wt) o

Arnot-GobasET L IZ & B
BCF & BAFF RS R 2




- BCEBAF[RIIEZ, GEA F > HEWE)
%//\J/U 713

A4 A EYE
L ED Hlogkow & HEET (F 7= ldlogkow (EHME) & A7)
2. logkow |2 U 7= 5T & 7575 TFH

A) logKow <1 TEHEIC L 5 F8 (BCF=3.2)
B) 1<logKow<7 %‘ﬁl‘ﬁ (1) #FAW3
C) 7<logKow TR (2) #AAW3S

Log BCF = 0.6598 Log Kow - 0.333 + Z correction factors _t ( 1 )
(n =396, r%=0.792 Q% =078, std dev = 0.511, avg dev = 0.395)

Log BCF = -0.49 Log Kow + 7.554 + 2 correction factors _t ( 2 )
(n=135, % =0634, Q% =057, std dev = 0.538, avg dev = 0.396) +

S Correction factors ©: BEIEREVEBEREFEDEIERIK

Nite BCFBAFA LT &Y 21
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- BCFBAFEIBER (f+>M¥H8E)

S | N
% //E\IJ JI
1 F 498
1. L= ED Hlogkowz HEET (F 7= Idlogkow (ZEENE) = AN)
2. logKkow!Zit U TEMEIZ & 5 FAl
logKow £ 5 logBCF=0.5 (BCF=3.2)
5 < logKow £ 6 logBCF=1.0 (BCF=10) &
6 < logKow < 8 logBCF=1.75 (BCF=56.2) p»{ (logBCF=0.75) 7
8 < logKow < 9 logBCF=1.0 (BCF=10) SEHINTL D,
9 < logKow logBCF=0.5 (BCF=3.2)
BCFBAF AL

nite FEERT(Meylan et al, 1999)&Y 23
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@ Index

@ Overview of BCFBAF
0 Structure Drawing Module
@ Computer Requirements
@ Installed Files

@ Starting BCFBAF

@ Entering SMILES

@ Function Keys-Buttons
@ Import Structure

0 Results Window

Q Structure Window

@ Amot-Gohas BAF-BCF
@ EPI Suite Data Files
@ Datch Runs

L3 Bibliography

@ Appendica

@ Appendix B

L3 Appendix C

L3 Appendix D

@ AppendixE

@ Appendix F

L3 Appendix G

@ AppendixH

@ Appendix|

@ AppendixJ

L3 Appendix

- o x |

@ [ e L il |
r o 4] BCFBAF Help — O <
2 [
4 1= -

: D @ O h @ @ o - - Top Previous Next

0 Content ] \ndex] Search I Appendix E.
F BCF Non-lonic Correction Factors Used by BCFBAF
[ ‘ ‘ ‘ | @ Index

Log BCF (BCFBAF

7.1.3. Estimation Domain

Appendix E gives for each correction factor the maximum ni
number of instances is of course zero, since not all compo
weight and logKow are listed below. Currently there is no u
possibility that bioconcentration factor estimates are less a
compounds, and/or that have more instances of a given co
compound may have a functional group(s) or other structuraf
developed; and that a compound has none of the fragments
weight alone. These points should be taken into considera]

Training Set (527 Compounds):

Molecular Weight:

Minimum MW: 68.08 (Furan)

Maximum MW: 991.80 lonic: (2,7-Maphthalenedisulfonic
bis[[4-[[2-(sulfooxy)ethyl]sulfonyl]phenyl]azo]-, tetrq

Maximum MW: 959.17 Non-lonic: (Benzene, 1,1 -oxybis|

Average MW: 244.00

Log Kow:

Minimum LogKow: -6.50 lonic: (2,7-Naphthalenedisulfoni
salt)

Minimum LogKow: -1.37  Mon-lonic: (1.3,5-Triazine-2.4.6-
Maximum LogKow: 11.26 (Benzenamine, ar-octyl-N-(octyl

AN R B
ﬁ@ﬁﬁ#b—:yﬁﬂvr@%
EE0E

@ Overview of BUFBAF
@ Structure Drawing Module
@ Computer Reguirements
@ Installed Files

@ Starting BCFBAF

@ Entering SMILES

0 Function Keys-Buttons
0 Import Structure

0 Results Window

Q Structure Window

Q Exp Data Retrieval

@ Bioconcentration (BCF)
@ Bictransformation (kh)
@ Amot-Gobas BAF-BCF
0 EFI Suite Data Files

@ Batch Buns

@ Bibliography

@ Appendix A

@ Appendix B

@ AppendixC

0 Appendle
@ AppendixH
@ Appendix|

@ Appendix.
@ Appendixk

The Training Set used to derive the BCF Correction Factors listed below contained a total of 431 compounds (see Appendix G for the compound
list). The number of compounds in the training set with logow values of 1.0 to 7.0 total 396 compounds __. 35 training set compounds have a
logKow value greater than 7.0 ... Compounds with logKow less than 1.0 were not used to derive correction factors.

No. Compounds Maximum
containing Factor| Number
BCFBAF BCFWIN in of each Factor in
Correction Factor New Coef 0ld Ccoef Training set any
Individual
compound
Ketone (aromatic connection) -0.5851 -0.84 12 1
Phosphate ester -0.8250 -0.78 14 1
Multi-halogenated biphenyl/PAH 0.5860 0.62 13 1
[Aromatic ring-CH-OH -0.2556 -0.65 5 1
[Aromatic sym-triazine ring -0.5169 -0.32 2 1
[Tert-Butyl ortho-phenol type -0.2220 -0.45 8 1
Phenanthrene ring 0.6609 0.48 2 1
Cyclopropyl-C(=0)-0- ester -1.2591 -1.65 3 1
|alkyl chains (8+ CH2 groups)log Kow =4&<7.0 -1.3743 -1.00 2 1
|Alkyl chains {8+ CH2 groups)log Kow 7-10 -0.5965 -1.50 2 1
Disulfide (-5-5-) ** NEW Descriptor -1.3404 2 1
Multi-halogenated phenol **NOT Used BCFBAF -0.40

og Kow, FIEFREND HIRHL,

EiaN
L. FAH

HICINF 6 WiGE

MDD LERREL LS EZZ oD
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A1 Traming Data (Mon-Tome Plus Tonc)
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L o 4
5 — —
L ° 4
= N BCFBAF has lower limit of 0.50 o S' 7
,,E 4 — for Hon-lonic (logKow = 1) & lonic o =
] C ]
E | ]
E 3 o —
Q_ - -
I L i
w i i
[T - —
g i _
m L _
2 - hum = 527 -
1 — —
~ I ¥’ =0.833 ]
- std dev=0.502 -
0 b avyg dev=0.382

1 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1 1

—
[
—_

2 3 4 3
Log BCF (BCFBAF Prediction)
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hL—Z=v Tty MK DAL
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Log BCF (Experimental)

I37K

WValidation Data Set

%@ = FEE

T T T T T | T T T | T T T | IOH‘ T | T T

. nurm = 158
° F =082
std dew = 0.59

avy dev = 046

1 1 1 | 1 1 1 I 1 1 1 I 1 1 1 I 1 1 1 | 1 1 1 I 1 1
1 ] 1 2 3 4 3 é
Log BCF (BCFBAF Prediction)

> —\ ~ ~ —_ /\E
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1. 1b=HEED SlogkowZ HEET (F 7= (dlogkow (ZEEIE) = AN)

Log kM/Half-Life (in days) = 0.30734215"*LogKow - 0.0025643319*"MolWt - 1.53706847 + Z{Fi*ni}
kM : RN DEERETE N
Half-life : A& A2 RHE
MolWt @ o F=
Y(Fni) | BEREUVBREBORERBE N O DEDIED DEET
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@ Index

@ Ovarview of BOFBAF
@ Structure Drawing Module
@ Computer Reguirements
Q Installed Files

@ Starting BCFBAF

@ Entering SMILES

Q Function Keys-Buttons
Q Impiort Structure

@ Results Window

@ Stucture Window

0 Exp Data Retricval

@ EFI Suite Data Files
@ Baich Puns
& Bibliography
@ Appendix A
@ AppendixB
@ AppendixC
@& Appendix D
@ AppendixE
@ AppendixF
@& Appendix G
@ AppendixH
@ Appendix|
& Appendix J
@ Appendix K

FEROEEE

7.2.3. Estimation Domain

Appendix F gives for each fragment the maximum number of instances of that fragn]
number of instances is of course zero, since not all compounds had every fragment
logKow are listed below. Currently there is no universally accepted definition of mo:
that biotransformation estimates are less accurate for compounds outside the MW
have more instances of a given fragment than the maximum for all training set comyg
functional group(s) or other structural features not represented in the training set, any
compound has none of the fragments in the model's fragment library. These points
results.

Tiaining Set (421 Compounds):

IMolecular Weight:

Minimum MW: 68.08 (Furan)

Maximum MW: 95917 (Decabromodiphenyl ether)
Average MW: 259.75

Log Kow:
Minimum LogKow: 0.31 (Benzenesulfonamide)
Maximum LogKow: 8.70 (Decabromodipheny! ether)

Uncertainty in the model predictions must be considered for model applications. Th
develop the model is about 5.5. A confidence factor of 5.5 suggests that 95% of the
between 5.5 x ki and f/5.5 assuming a log nermal distribution. This degree of ur
of variance in the distribution. The log MAE from the test set comresponds to a confi
distribution) and could also provide screening level guidance for the expected range
uncertainty (1.5 — 1.7 orders of magnitude) is also generally consistent with present]

variability (Aot et al . 2008a).

The model contains a large set of unique structural fragments so that it can be broa
fragments do not reflect the entire domain of possible structural fragments for organi
results for all chemicals in all fish species and it is difficult to define precisely the d
biotransformation rates for substances that have molecular components that signifi
in model development. The database used to develop the model did not include man
larger molecules (molar mass »600); therefore, the model may not accurately predi
model did not include metals or organometals, pigments or dyes, or perfluorinated
substances.

e FL—Z=ZvTHtv bIC
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@ Index

@ Overview of BCFBAF

Q Structure Drawing Module
@ Computer Regquirements

Appendix F
Appendix F.

kM Biotransformation Fragments & Coefficient Values

The Training Set used to derive the Coefficient Values listed below contained a total of 421 compounds (see Appendix | for the compound list)

@ Installed Files No. Compounds Maximum Number

S Starting BCFBAF [Fragment Description Coefficient containing fragment of each fragment in any

g Entering SMILES value in Total Training Set dividual compound

Function Keys-Butions

@ Import Strucure Nitroso [-N-N=0] -0.42851048 1 1

@ Results Window Linear c4 terminal chain [CCC-CH3] 0.03412373 a3 3

@ Structurs Window [aliphatic alcohal [-OH] ~0.06155701 7 3

@ Exp Deta Retrieval [aromatic alcohol [-OH] -0.47273947 26 2

: g:sﬁ;:g;”r;a;‘f;m(ia? lliphaticacid [-C(=0)-0H] 0.38030117 1 2

@ AmotGobas BAF-BCF laldehyde [-CHO] 0.24648749 1 1

@ EPI Suite Data Files Ester [-C(=0)-0-C] -0.76052851 15 2

@ Botch Runs lAmide [-C[=0)-N ar-C{=5)-N] -0.59521049 5 2

& Biblingraphy [Triazine ring (symmetric) -0.01226285 2 1

@ AppendicA Iliphatic chloride [-CL] 0.36076089 36 12

@ AppendixB {aromatic chloride [-CL] 0.37784643 145 10

@ Lppendix C |Aliphatic bromide [-Br] 0.27340813 7 6

QAppend\xD |Aromatic bromide [-Br] 0.39635369 21 10
|Aromatic iodide [-1] 0.21395406 1 1
ICarbon with 4 single bonds & no hydrogens -0.29842827 47 10

- |Aromatic nitro [-NO2] -0.02177166 33 2

@ AppendixH |aliphatic amine [-NH2 or -NH-] 0.40673985 1 1

@ Appendix | |aromaticamine [-NH2 or -NH-] -0.28895783 31 2

@ Appendix.| lCyanide / Nitriles [-C#N] 0.1542211 ] 2

@ Appendick Sulfonic acid / salt -> aromatic attach 0.0247512 2 1
Polyaromatic hydrocarbon (4 or more rings) 0.46164904 9 1
Pyridine ring -0.90212009 3 1
|{Aromatic ether [-O-aromatic carbon] -0.0693912 51 5
Wliphatic ether [C-O-C] -0.02324019 14 2
Ketone [-C-C(=0)-C-] -0.1800634 10 2
[Tartian amins -N 72792477 s 2

A DB mIE 2 F5 0k FECiIEL (FRITERWNEESLRH B,
DPFENOOLULEDYEILIEL K HATZEAWGS

. AIBRIpH THEEBET 2B
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kM Biotransformation Half-Life Training Set
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a [, 0%=0.753

1] r std deviation = 0.494

5 B avg deviation = 0.333

i 1 | 1 | 1 | | 1 | | | | 1 | | | 1 | 1 | 1 | |

) -1 0 1 2 3
Estimated Log kM Half-Life {days)
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Experimental Log kM Half-Life {days)
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kI Biotransfonmation Half~Lafe Vahdation Set

TR DIERRME
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L std deviation =0.602 | _
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T4—IVET—%
BARAROETORBICLIMYRAH

BAF (bioaccumulation factor)

W
S P
M W /7
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M, o

SRF—4 IMT—% :
Z5PHEEECTOEENIRYAH B0 RIS SR Y 22

BCF (bioconcentration factor) BMF (biomagnification factor)

KREE EHEEE

1b 3 i R #E BE 5L E% - OECDT G305 OECDTG305I=#r =T BanEh =B A%

LT X RRBEESER (ER30FE4A18:8M)
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~ Arnot-Gobas

ki@
(ky + kg + k¢ + ky)

BCF=(1—LB)+(

—_— N

N

e

——

) BAF=(1—LB)+<

=7 JLH sy

ki-¢p+ (kp-B-17-Lp-Kow)

(ky + kg + kg + ky)

S

)

Ly EMFEERER
Ly: BYESEE T AN T EEaE R

0.107 (upper), 0.0685 (middle), 0.0598 (lower)
0.01

ki BOARE E

_1
ey = /((0.01 + 1/Kow) - wo#)

kp: BEERHBOARE E £
e = 0.02 - W—0.015 . e0.06-T/
b (5-1078 - Kow + 2)
w: NEE (1.53 (upper), 0.184 (middle), 0.096 (lower)kg)
T: ;@ (10 °C)
¢: K7 U —BEEIE ¢ = 1/(1+)(poc-0.35-Kow-+)(D0C-O.08-Kow)

NN

Xpoc: B =R FREER (5% 107 g/ml)
Xpoc: B RATFXDERE (5% 107 g/ml)

ko PEMEE TE 2K

ke ="/
27 [(Lg-Kow)

kg5 A BB R TE X

kE = 0125 . kD

ke: BURORE EH

ke = 0.000502 - w02

ke BT IER B TE 44

RANEX (L QSAR T ANE R

BB YR HE R IR
T RYEHRAGRE (BRYRTHEY ORFREZ KT

62.7 (upper), 30.1 (middle), 16.1(lower)
7 = (0.0065/(ky; + 0.0065))"1
n:AREMAERH

Nite BCFBAFAL T EEZE#HX(Arnot, J.A. and Gobas, A.P.C. 2003)&Y)
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QS JUNTz BooAER

(QSAR Toolbox 4.6 [Document 1]

QSAR TOOLBOX @ C 2

» Input » Profiling P Category definition P Data Gap Filling »E

1
4

Document Single Chemical Chemical List IUCLIDsearch | Target Endpoint|  The OECD QSAR Toolbox

B & XGE 4 .8 = W ¢ ¢ ¢ @ memT

New Open Close Save CAS# MName  Structure Composition — Select Cheml|Ds Database Inventory List Substructure (SMARTS)  Query Simple Advanced Define

° P Ens Filter endpoint tree...
% Document 1

# [C 1;Md: O;P: 0] CAS: 108907

[ [C: 4;Md: o;P: 0] test-smiles.txt Structure

Developed by LMC, Bulgaria

[#] Structure info

=] Parameters

—] 2D

— (@ Acidic pKa (Chemaxon) Not calculated Not calculated Not calculated Not calculated
—— {Q Basic pKa (Chemaxon) Mot calculated Mot calculated Mot calculated Mot calculated
—— Acidic pKa (OASIS composite calculator) Mot calculated Mot calculated Not calculated Naot calculated
— Acidic pKa (OASIS Consensus) Not calculated Mot calculated Not calculated Not calculated
~—— Acidic pKa (OASIS Electric) Not calculated Mot calculated Mot calculated Mot calculated
—— Acidic pKa (OASIS Regression) Mot calculated Mot calculated Mot calculated Mot calculated
—— Amino acids pKa (OASIS Regression) Not calculated Not calculated Not calculated Not calculated
—— BAF Mot calculated Mot calculated Mot calculated Mot calculated
~— BAF (lower trophic) Mot calculated Mot calculated Mot calculated Mot calculated
~—— BAF (mid trophic) Mot calculated Mot calculated Mot calculated Mot calculated
—— BAF (upper trophic, biotransformation... Not calculated Mot calculated Not calculated Naot calculated
—— BAF (upper trophic) Not calculated Mot calculated Not calculated Not calculated
~—— Basic pKa (OASIS Regression) Not calculated Mot calculated Mot calculated Mot calculated
—— BCF Mot calculated Mot calculated Mot calculated Mot calculated
—— BCF (lower trophic) 2.1? log(L/kg) 2.12 log(L/kg) 2.21 log(L/kg)
— BCF (mid trophic) Not calculated Mot calculated Not calculated Not calculated
~—— BCF (upper trophic, biotransformation... Mot calculated Mot calculated Mot calculated Mot calculated

~——— BCF (upper trophic) Mot calculated Mot calculated Mot calculated Mot calculated

— Bio Half-Life Mot calculated Mot calculated Mot calculated Mot calculated

nite 34



e 2 fTcAHTEZD
D SMILESHEANEF*2 b7 7412

| test-smiles.tet - AFE - | X

=r 7R \EE SFHO) =TV ALTH)
75? )EH /%'\—3_ %) cloooccICl
1 eocec1Cl

@ Inputk 7% &R eteie)
3 List%EIR

QSAR Toolbox 4.6 [Document 17

100%  Windows (CRLF) UTF-&

m Xoese@d
QSAR TODL B 10100 % Pe

t P Profiling » Data F Category def Data Gap Filling E
Document Single Chemical IUCLID search Target Endpoint The OECD QSAR Toolbax
™ . U — for Grouping Chemicals
B & X N ¢ 9 ¢ @ wE

Mew Open Close Save CAS# MName  Structure Composition Select ChemlDs Databas:: In\.rentnn bub:tmctur:iqr"lARTS: Query Simple Advanced Define Developed by LMC, Bulgaria
° Documents Load chemicals from file

-
% Document 1 Enter a list of chemicals from a custon

Press F1 for more help.
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EERAY X FTANTBHO

Auto assign

database with SMILES?

’ @ CASESZRRT 5 HiE

There are empty CAS numbers with defined SMILES. Would you like to search in the j:R ( — & ¢<i> I:l:I % —a— % j:E

@ | Yes

v o A1LCASH ILE)

*| De¥Profiles¥zynmo4z4¥Desktop¥test-smiles. et

Select Al |[ Unselect Al |[ Invert Selection | Selected 9 of 13

7] ® CASESEZRR LGS

CAS 108-90-7
SMILES Clcl

C5 Relation High

Substance  Mono constituent

Identity Sources40

2-Chlorobenzene Benzene;Benzene, ¢

Sources

>

IX. QSAR Toolboxt:%—“ﬁﬁ
SNTWHPBDLI B E
DT — R %={E D H & EIR

B X EDAANTET

@

CAS 50717-45-8
SMILES Clcleccecl

CS Relation High

Substance  Mono constituent

Identity Sources2

Name Benzene, chloro-

Found by SMILES

QSAR Toolbox 4.6 [Document 1]

o— — —
o10f0
01 0
QSAR TOOLBOX .9
> Input » Profiling » Data » Category definition % Data Gap Filling » Report
Document Single Chemical Chenical List Search ICLID search | Target Endpoint 1, 0cp gsa Tolbor

B & X2 mm- i W .ca = E.- B ¢ ¢ ¢

New Open Close Save CAs# Name  Structure Composition [Sele 6 4 hem|Ds Database Inventory List Substructure (SMARTS)  Query Simple  Advanced

(] Documents Filter endpoint tree..

& Document 1

hite

[ [C: 9;Md: 0;P: 0] test-smiles.txt (selected 9
© © © © 9 0

& Structure info
] Parameters
[3) Physical Chemical Properties

[5] Environmental Fate and Transpart

[#] Ecotoxicological Information
[5] Human Health Hazards
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QSAR Toolbox 4.6 [Document 1] — !
et 01010 3
asar roarsox [ 5 = B
Profiling Da gory d Da p Repo
Do g D get Endpo % o
3 & =
= [# 1T = “
Op o A t ompo 0 D D 0 ts Q dva d De
B D Bulga
~ Do Filter endpoint tree.. Y 2 3

Structure

#]

—2D

—— (@) Acidic pKa (Chemaxon)

= (@) Basic pKa (Chemaxon)

— Acidic pKa (OA5IS composite calculator)
— Acidic pKa (OASIS Consensus)

— Acidic pKa (OASIS Electric)

— Acidic pKa (OASIS Regression)

—— Amino acids pKa (OAS5I5 Regression)
— BAF

— BAF (lower trophic)

= BAF (mid trophic)

— BAF (upper trophic)
— Basic pKa (OASIS Regression)

=l Parameters \

— BAF (upper trophic, biotransformation...

— BCF
Lo J

Not calculated
Not calculated
Not calculated
Not calculated
Not calculated
Not calculated
Mot calculated
Not calculated
Mot calculated
Not calculated
Not calculated
Not calculated
Not calculated

Not calculated

Rt ralenbatard

Not calculated
Mot calculated
Not calculated
Not calculated
Not calculated
Not calculated
Mot calculated
Not calculated
Mot calculated
Not calculated
Mot calculated
Not calculated
Not calculated

Not calculated

Rt raledatar

Net calculated
Mot calculated
Mot calculated
Mot calculated
Mot calculated
Not calculated
Mot calculated
Net calculated
Mot calculated
Mot calculated
Mot calculated
Mot calculated
Mot calculated

Mot calculated

Blnt raleolatar
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= Copy path

@ Eclain colors
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Calculatefextract selected parameters )
Calculate/extract all parameters for all chemicals
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QSAR Toolbox 4.6 [Document 1]

QSAR TOOLBOX 6 L]z 10100 =

¥ Input ¥ Profiling ¥ Category definition » Data Gap Filling » Report H‘E

Document Single Chemical Chemical List Search IUCLID search Target Endpoint The OECD QSAR Toolbox

. % x hll%] 3 - @ ﬁ - . Y Y Y @ Tﬁ;ﬁ;‘:::;' l;': ;harnicals

New Open Close Save CAS# Name  Structure Compaosition Cheml|Ds Database Inventory List Substructure (SMARTS) Query Simple Advanced Define

veveiopea ov u..'C, Bulgaria
3

Filter endpoint tree... Y 2 Z EPIWIN Report B o X
Documents — - - - = T p—
Log BCF (regression-based estimate): 1.54 (BCF = 34.7 L/kg wet-wt)
@& Document 1 Biotransformation Half-Life (days) : 0.532 (normalized te 10 g fish)
] [C: 9;Md: 0;P: 0] test-smiles.bxt (selected 9 Log BAF (Arnot-Gobas upper trophic): 1.40 (BAF = 25 L/kg wet-wt)
Structure Experimental BCF-kM Database Structure Match:
Hams : Benzene, chloro-
CRS Num = 000108-30-7
. Log BCF @ 1.25 (BCF = 17.8 L/kg wet-wt)
EStmctl.lremfo BCF Data : BCF NonIonic Training Set
[=) Parameters Log Bio HL: -1.01% (Bio Half-life = 0.0957 daya)
512D Bic Data : kM Training Set
— idi Mot calculated Mot calculated Log Kow (experimental): 2.84 M
[OAcdicpKalthenacn) Log Kow used by BCF estimates: 2.84
= (Q) Basic pKa (Chemaxon) Not calculated Mot calculated I
. . Eguation Used to Make BCF estimate:
—— Acidic pKa (OASIS composite calculator) Mot calculated Not calculated Log BCF — 0.6598 log Kow - 0.333 + Correction M
— Acidic pKa (DASIS Consensus) Mot calculated Mot calculated I
Correcticn(=s): Value
—— Acidic pKa (OASIS Electric) Mot calculated Mot calculated No Zpplicable Correction Factors I
= Acidic pKa (OASIS Regression) Mot calculated Mot calculated Estimated Log 5CF = 1.541 (BCF = 34.74 L/kg wet-wt) M
—— Amino acids pKa (DASIS Regression) Mot calculated Not calculated M
BAF Not calculated Mot calculated Whole Body Primary Biotransformaticn Rate Estimate for Fish: M
—— BAF (lower trophic) Not calculated Mot calculated M
—— BAF (mid trophic) Mot caleulated Mot calculated TYPE | NUM | LOG BIOTRANSFORMATION FRAGMENT DESCRIPTION | COEFF | VALUE I
~—— BAF (upper trophic, biotransformation... Mot calculated Mot calculated Frag | 1 | Arematic chloride  [-CL] | 0.2772 | 0.3778 . M
~—— BAF (upper trophic) Mot calculated Mot calculated B e J N
—— Basic pKa {(OASIS Regression) Mot o3 ated Mot calculated I
—— BCF 1.54 log(L/kg) .54 log(L/kg) T2 10g (L kg) T oS 10g L RG] B=ER e\ ) 92 100\ /RG] 2
7 PN e It ralenlatad Mt ~alelatad Mt ~alrlatad Mlnt alrilatad Mt Faleolatad n
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"~ OSAR Assessment Framework

QSART ARG R & RFN D7D ICFERATE 2 H
Fxv 7 URMZd & ITFHMT 5 HHEA

. ERFEE LR AA K REEE
Guidance for the regulatory assessment of (Quantitative) ~=

Structure Activity Relationship models, predictions,
and results based on multiple predictions

e Frxv 7 UXMZERL T
—QSAREFILF v oYX b
- FHFzv 7 UXER
—HFEEFz v UXRE
(BHETILOFHZBEAEHE TCEHMT 555)
« NIHS, JaCVAM. NITEH T —F > 7 7L —T|ZSH

https://www.oecd.org/chemicalsafety/risk-assessment/qsar-assessment-framework.pdf
nlte https://www.oecd.org/chemicalsafety/risk-assessment/oecd-gsar-toolbox.htm 40

\



—

o DEEMEQSA
« ZEMEQSA
« OSAR Tool

TEREE I L) AN S T X s

/0
C
\,\\

—

R P BIOWIND, 6
R : BCFBAF

hox& FH LN 7=BCF ¥4I

e HENMA : QSAR Assessment Framework

CERFEILZ B 5 hess@nite.go.jp

hite

41



	既定のセクション
	スライド 1: 生分解性/蓄積性に関連したQSARとリードアクロス ・最新動向
	スライド 2: 目次
	スライド 3: EPI Suiteのメイン画面 
	スライド 4: EPI Suiteに搭載されているモデル

	分蓄QSAR
	スライド 5: 分解性QSAR：BIOWIN5、6
	スライド 6: 分解度試験
	スライド 7: BIOWINの計算方法
	スライド 8: CAS RNによるSMILES入力
	スライド 9: 構造描画によるSMILES入力
	スライド 10: BIOWIN予測結果
	スライド 11: BIOWIN 1～7の違い
	スライド 12: 生分解性予測モデル（例：BIOWIN5 ）
	スライド 13: BIOWIN5、BIOWIN6の出力結果
	スライド 14: BIOWIN5、BIOWIN6出力結果の信頼性 （適用範囲）
	スライド 15: BIOWIN5、BIOWIN6出力結果の信頼性 （バリデーション結果）
	スライド 16: 蓄積性QSAR：BCFBAF
	スライド 17: 濃縮度試験
	スライド 18: 水暴露法
	スライド 19: BCFBAFの計算方法
	スライド 20: BCFBAFの予測結果
	スライド 21
	スライド 22: BCFBAF回帰式（非イオン性物質） 予測結果と実測値
	スライド 23
	スライド 24: BCFBAF回帰式（イオン性物質） 予測結果と実測値
	スライド 25: BCFBAF回帰式 予測結果の信頼性（適用範囲）
	スライド 26: BCFBAF回帰式予測結果の信頼性 （バリデーション結果）
	スライド 27
	スライド 28: 生体内分解速度予測結果の信頼性 （適用範囲）
	スライド 29: 生体内分解速度予測結果の信頼性 （バリデーション結果）
	スライド 30: Arnot-Gobasモデル予測方法
	スライド 31: Arnot-Gobasモデル予測方法
	スライド 32: Arnot-Gobasモデル予測結果の信頼性（適用範囲）
	スライド 33: QSAR Toolboxを用いた BCF予測
	スライド 34: QSAR Toolboxを用いたBCF予測の方法
	スライド 35: 構造リストで入力する①
	スライド 36: 構造式リストで入力する②
	スライド 37: QSAR ToolboxでのBCF計算①
	スライド 38: QSAR ToolboxでのBCF計算②
	スライド 39: 最新動向： QSAR Assessment Framework
	スライド 40: QSAR Assessment Framework
	スライド 41: ご静聴ありがとうございました


