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KATE2020 version2.0% > TH 5
( https://kate.nies.go.ip )

= Main Content = Site Map = Japanese Page

-

+. KAshinhou Tool for Ecotoxicity

V E - - -
N Ecotoxicity prediction system
KATE2020 KATE on PAS KATE on NET i X
2011 japanese 2011 japanese Change Log Site Policy FAQ
News

January 28, 2021 KATE2020 was updated to version 2.0. Please see Change Log.

April 30, 2020 KATE2020 was updated to version 1.1. Please see Change Log.

February 3, 2020 KATE2020 version 1.0, which is an updated version of KATE2017 on NET, is now available. Please
see Change Log. KATE supports the browser Firefox.

Your feedback on KATE2020 is welcomed. Please e-mail us at kate@nies.go.jp

KATE2020 version 2.0

& KATE2020

LAy Enter

al (PDF 3.6MB)
KATE2020 operating manual is coming soon
B QMRF (PDF 844KB)

KATE: An ecotoxicity prediction system

KAshinhou? Tool for Ecotoxicity (KATE) is an ecotoxicity prediction system that consists of quantitative structure-
activity relationship (QSAR) models and was researched and developed under contract with the Ministry of the
Environment, Government of Japan from fiscal year 2004 to 2020 by the Center for Health and Environmental Risk
Research (CHERR) of the National Institute for Environmental Studies (NIES).

KATE was originally developed to provide predicted ecotoxicity values—specifically, 50% effective concentration (ECsg)
values in the Daphnia acute immobilization test and 50% lethal concentration (LCsg) values in the fish acute toxicity
test—for chemical substances on the basis of their substructures. Since KATE2017, the predicted ecotoxicity values of
the following endpoints are provided: ECsg and no-observed-effect concentration (NOEC) values in the algal growth
inhibition test (72 h); NOEC values in the Daphnia magna reproduction test (21 d); and NOEC values in the fish early-
life-stage toxicity test. In KATE2020, the structures of the chemical substances are characterized by Simplified Molecular
Input Line Entry System (SMILES) strings,2 which can be obtained by means of a CAS registry number3 search or a
molecule editor (i.e., by drawing a molecular structure). The system predicts the ecotoxicity values by using QSARs with
log P.4


https://kate.nies.go.jp/

shinhou Tool for “cotoxicity

KATE2020 Version 2.0

Jatxr o ol
User login New users P1°W

login name | |

password I |

OWWIN v1.89 (April 2015)
2000-2015 U.S. Environmental Protection fgency

OWWIN is owned hy the U.5. Environmental Protection Agency and is
rotected by copyright throughout the world.

ermission is granted for individuals to download and use the
oftware on their personal and business computers.

sers may not alter, modify, merge, adapt or prepare derivative
orks from the software. Users may not remove or ohscure
copyright, tradename, or proprietary notices on the program or
related documentation.

KOWWIN contained therein is a tradename owned hy the U.S.
Environmental Protection Agency.

_—
‘ O] ’I agree to and accept the terms of the agreement above.
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KEIREFRZE T DOKOWWIN
AT T LOEREFFRAEC
BEdT A20ELADH Y £

11



TR SRYE D A ] EE

Input SMILES of your chemical

@0 SMILES, IUPAC Mto SMILE@ SMILES to CAS, IUPAC Name

CAS [39905-50-5 | Name 4-pentoxyaniline

e SMILES * Required Predictz 27 ) v 79 %
Jcccccoct cee(N)ect _ é:_ %\;,H\Uﬁﬁﬁé

SMILES can be generated by using molecular editor JSME Editor .

log P optional

| |

When any error occures in log P calculation by KOWWIN, you can skip KOWWIN Calculation.
[J Skip KOWWIN Calculation

EHONFEYE
Prediction of Multiple Chemicals | 7 [B][5F (C R 9 5
e SMILES List Z & HAIEE

o |G (5751310097  ©)

Caution: KATE2020 can accept up to 100 chemicals at present.

IbZ2HE (H5F) DOEAESMILES* S8 TA DL £9,
CAS ZH#BBEXHAFHD OSMILESIc T AT L HA[RETT

*SMILES (Simplified Molecular Input Entry System) 12




AT SR8 D AT

XSMILESER IC & Y FRINRIELEMEDIBERZ AL £,

SRYEDSMILES A ST ;tKATEfHﬁ@ﬁ%' BE# ) ET,
F5I2[Nal, [Na+]7% & DIEDTEREIIERDIZREICEI L TAD L TLIZE Wy,

CASEHEZN OSMILESZHRREIBLH I EHA[EETI N, LEEDL D%
KATETFRRIELGIENICZERE I IR ITNE R o WEELH Y £,

\

Z DM DOFIR R O ITwebBEEFREKATEO Y Z 27L& TSR
Y A

The KATE system can predict ecotoxicity of organic chemicals only.
KATE2017 cannot predict ecotoxicity of chemicals represented as following types of SMILES:
i. SMILES which includes elements other than H, C, N, O, F, Si, P, S, Cl, As, Br, Sn, and I.
ii. SMILES which includes ions other than ammonium [N+] or pyridinium [n+].
iii. SMILES which includes ".", i.e. SMILES which expresses a mixture.

The strings such as [Na], [K], [Lil, [Na+], [K+] and [Li+] in SMILES should be replaced by the protonated forms.
For example, "clccccc1O[Nal" needs to be replaced by "clccececlO".

13
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CAS RN® 39905-50-5
Chemical Name |4-pentoxyaniline

| SMILES CCCCCOcicec(N)ccl
| Molecular Weight | 179.26

UserInputValue [ | Re-calculate

log P

Estimated Value by KOWWIN

3.

12

Measured Value in KOWWIN Database

QSAR Results

M Fish (acute) M Daphnid (acute) M Alga (acute) ™ Fish (chronic) [ Daphnid (chronic) M Alga (chronic)

-2020 version2.0)

Include: - R2 Q2 n
T of Predicted Applicability Domain
L S : log P PP o Statistics of QSAR Class
2 . T 2 Predicted 95% Judgement
Print QSAR Class Name ™! oxicity A e 9
" . 2 Toxicity [§Prediction
Detail Click the name to see details of the QSAR model Acute o log P*3
Organism _f [mg/L] Qi Interval |yalue| Type Structure” Q2 [RMSE| n*S
Chronic [Range]
| [amine unreactive aromatic w/ NO2, 502 w/o o-Cf  Fish [ Acute 5.2 f[0.82,33] | 3.12 |Estimat in [[0.76,5.06] [ in Jlo.82]0.79 0.36[23(4)
CNOS_X amine aromatic lesstoxic | Fish Acute 10 | [1.5, 67] 3.12 | Estimat in [1.16, 5.06] in I 0.78 (0.66 | 0.36 |19(7)
amine unreactive aromatic w/ NO2, SO2 w/o o-C{ Daphnid Acute 0.65 [§0.082, 5.2] | 3.12 | Estimat in [-0.55, 5.06] in 0.76 (0.51 0.35|12(0)

//\

sHEOEE L E4HE

B FH R D
HIERER

[R2=0.7,02=0.5,n=5] &£\ 3D2DEFHFICYE TIZE H5AULQSARY 7 X
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E) FBRINEH A
KATE2020 Tz oo 3 20%H (R2, 02, n)
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log P H5E & & HE
QSARBEREBEINTH AN E D H)

| cAS RN® |39905-50-5

|Chemica| Name |4-pentoxyani|ine
| SMILES |cccccocteee(N)eel
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) -

Mgy Moo=  |[Fosf |
Type of Predicted Applicability Domain
e Predicted 95% log P ( PP o tatistics of QSAR Class
Print *1 Toxicity 2 e Judgement
S Il E T Toxicity | Prediction

Detail Click the name to see details of the QSAR model . Acute or ma/il R log P*3 2 A

Organism . g9 Value | Type Structure™ ||R2 | Q2 |[RMSE| n*5
Chronic [Range]
amine unreactive aromatic w/ NO2, SO2 w/o o-C Fish Acute 5.2 | [0.82, 33] 3.12 | Estimated in [0.76, 5.06] in .82 (0.79| 0.36(23(4)
CNOS_X amine aromatic lesstoxic Fish Acute 10 1.5, 67 3.12 |Estimat in 1.16, 5.06 in .78 10.66 | 0.36|19(7
- |
Iamine unreactive aromatic w/ NO2, SO2 w/o o-C | Daphnid Acute I 0.65 |[0.082, 5.2] | 3.12 |Estimat in [-0.55, 5.06] in .76 (0.51| 0.35(12(0)
~ Create Print Format

\

(1) log P ¥|%FE : &8BYE (QSART: FILERER L TWE T —4%)
Dlog P@%ﬁ# NICHALIEANET
E [ 2 ( ) ffé:é’*a%t?‘oc%@’éﬂéuﬁé: L TlZ “out”
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alcohol

phenol

X\S\. (ZoftiEf D o 7 R)

reactive unreactive

K

Qhenol unreactive

o7

FHSHE (BESM) 37 mglL

[R?: 0.86, Q2% 0.85, n: 61(4)] )
Log PHI%E: in, #SHIE: in .~

i R Ao

AU SO | e e e === == =4

nitro




KATE2020 IC &k 2H8E 20 T X -
QSARZ & X ¥E(15)2)

alcohol

phenol

reactive

unreactive

SN

@nol reactive >

FHISHE (BE2MHE) 14 mg/l

[R2: 0.60, Q% 0.54, n: 20(2)]
Log PHI%E: in, BEXS ¥ in

\
\
\
N
N
’

-

N\
//

nitro

A@/\N (Z DB D U 7 X) AX\&

reactive

unreactive

@O unreactive > ‘Q/X

FHEHE (RFESM) 35 mg/L
[R2 0.73, Q2 0.69, n: 26(5)]
Log PHI5E: in, &I in
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[cas RN®

[39905-50-5

| Chemical Name | 4-pentoxyaniline

| SMILES

[cccccocteee(N)eel

[ Molecular Weight |179.26

log P

User Input Value

[ |Recalculate

Estimated Value by KOWWIN

3.12

Measured Value in KOWWIN Database

QSAR Results

2020 versionZ.0

[R2<0.7, Q2<0.5,n<b Z A 95 OF v 7 %IET T &,

INODEREICHETITE B WQSARY Z XA FRRINET,

22

T of Predicted Applicability Domain
bt SR Predicted 95% log P PP i Statistics of QSAR Class
Print QSAR Class Name*! Toxicity e G Judgement
Detail Click the name to see details of the QSAR model Acut =3
; o O | NEmg /L] Interval log P - =

Organism 3 <} Vvalue | Type Structure™ | RZ | Q2 [RMSE| n™5

Chronic [Range]
amine unreactive aromatic w/ NO2, SO2 w/o o-C Fish Acute 5.2 [0.82, 33] 3.12 | Estimated in [0.76, 5.06] in 0.82| 0.79 | 0.36(23(4)
CNOS_X amine aromatic lesstoxic Fish Acute 10 [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, SO2 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)
[ |CNOS_X amine aromatic lesstoxic Daphnid Acute 1.4 [0.085, 22] 3.12 | Estimated in [1.16, 5.06] in 0.59 | 0.13 | 0.49|15(1
| [ |amine unreactive aromatic w/ NO2, SO2 w/o o-C Alga Acute 9.4 [1.2, 72] 3.12 | Estimated in [-0.55, 3.19] in 0.27 |-0.79 ( 0.32 | 11(0)
| [ |CNO_X unreactive (Fish chronic), excl. (CnosX w/o n+) Fish Chronic | 0.068 | [0.0033, 1.4] 3.12 | Estimated in [-1.61, 5.99] in 0.62 | 0.54 | 0.57 | 19(2)
[ O [N_xamine aliphatic NH2=1 | Daphnid | Chronic |  0.012 | [0.00019, 0.76] | 3.12|Estimated | in  [[-1.61, 3.19] | in |0.45 [ 0.29 [ 0.76 [ 19(0)
[ O [amine unreactive aromatic w/ NO2, 502 w/0 o-C | Daphnid | Chronic |  0.0035 [[0.00029, 0.044] | 3.12 |Estimated | in  [[1.16,3.19] | in [0.69 | 0.40 [ 0.32| 8(0)
[] |amine unreactive aromatic w/ NO2, SO2 w/o0 0-C | Alga | Chronic 1.0| [0.049,22] | 3.12|Estimated [ in  [[-0.55,3.19] | in 0.18 [-1.06 | 0.48 [11(0
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CAS RN® 39905-50-5
Chemical Name |4-pentoxyaniline
SMILES CCCCCOc1cec(N)ccl
Molecular Weight |179.26
| UserInputValue [ | Re-calculate 5
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) -

T of Predicted Applicability Domain
L= i Predicted 95% log P PP o Statistics of QSAR Class
Print QSAR Class Name'! Toxicity 2% v PLiiElE
. ’ 2 Toxicity | Prediction
Detail Click the name to see details of the QSAR model Acute or log P*3
Organism _ | [mg/L] | Interval |yglue| Type Structure™ | R2 | Q2 |RMSE | n'5

Chronic [Range]
amine unreactive aromatic w/ NO2, S02 w/o o-C | Fish Acute 5.2 [J[0.82,33] | 3.12 [Estimated| in [ [0.76, 5.06] | in [0.82]0.79 | 0.36|23(4)
CNOS_X amine aromatic lesstoxic Fish Acute 10 |} [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, SO2 w/o o-C | Daphnid 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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QSARZ S XD ETNAESBYET — X &R Lah
S, LY EOFTEIMEZRAEL T
(=) - ZEALNEALS) : Verify OSAREIE

Verify QSAR Type: Fish (acute) structure Class 1D: G1_22012 QSAR Class Name: amine unreactive aromatic w/ NO2, SO2 w/o o-C
Horizontal Axis Go| | Default
7 — — X : Query chemical
il i +: Reference chemical
5L ——: Regression line
: 95% confidence interval
4r 1 2 4
7 * for the regression line
5 3 I —: 95% prediction interval
E
g 2r for log(1/LC50, EC50, or NOEC) 0
5 1t ----Support Data----
‘3 Yy v *: Support chemical with log P>6.0
AL v A: Data with "<" or ">"
-l | <{>: Outlier
ui%.8.00.% log P=1.1d ----When "+" is deleted---- Q o B
-3+ . uery Chemica
: 9.82, N: —: Deleted data
- i i s S PR ‘R i SMILES lcccccocteee(N)eet
e e B ® B ¢ B = = 2 £ 2 ao ——: Regression line w/o deleted data - =
P — |Chem|cal Name (User Input) |4—pentoxyam|me
S
Predicted Toxicity [mg/L]: 5.2 |CAS ] |39905-50-5
95% Prediction Interval [mg/L]: [0.82, 33] |Mo|ecular Weight |179'26
log P Judgement: in, Structure Judgement: in ||°9 P |3-12 (Estimated)
Shift: |L| [pn]| [Up| R
Zoom: —||+| X:|=| |+ Y: |-+ Default
: Number of Chemicals Number of licable Range
Equation . . = & R2 Q2 RMSE
used for Regression [Support Chemicals of log P

y = 0.86 * log P -1.14| 23 | 4 | [0.76,5.06] | 0.82 | 0.79 | 0.36

K1 DDQSARIZ Z R LMEIREINEGEL --HED. EDLHYHBT—&LE
SBYBEICEDWTQSAREABEINTWAIIZHERNT LT ENLEF L WLWTT,
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- Chemical List

sort by [X-axis | with [ascending order | | Update

7=

(52 FR

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.

L@

- Reference Chemicals

ot

0.554 0.550
(0.76, -0.45) (1.25, 0.01)
0 NA
0/\
N
:

0.662 0.528
(1.80, 0.32) (1.84, 1.09)
0.573 0.542
(2.17, 0.55) (2:24,0.77)
0.860
(3.13, 1.31)

0
Ny
l

0.574 0.564
(1.47, 0.04) (1.47, 0. 19)
0.560 0.798
(1.97, 0.56) (2.10, 0.61)
Cl N
Ct
0.528 0.576
2:37:1:17) (2:53..0:47)

O
o

0.593
(3.19, 2.75)

0
Il

P
M 0.839
(2.59, 0.85)

o

0.588 0.640
(1.62, -0.05) (1.80, 0.67)
/@J ™y /©/

Il

0.591 0.516

(2:11.:0:22) (2.12, 0.93)

0.504
(2.66, 1.01)

C1 !I
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