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0| = 2 2 (Concentration Addition (CA) model)" 1t "BtS 47t 0] % 2 2 (Independent Action
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0l = 2 & (Quantitative Structure-Activity Relationship based Two-Stage Prediction (QSAR-
TSP) model)*"0O| MRA Toolbox®0i| F=7t2 H L0 AFZLICE 2t 2O ot 232
Ofgfjet && L.

1) [ CA RE(Simple CA Z%) |: =8=E LW S4=E0| [FAtSH(similar mode of action)

o zgt=dE o5st=0 &%= 2. MRA Toolbox®0|Af CA
DEE EHE FEEEe 8-H3ad FE {70 w2k 27kX] HEHSimple CA 2
CAZ MESIY =gt=d oF

o Simple CA O|&: PHERQ| dhFEhEs = (EC50, half maximal effective concentration) ==

Ht=X|Abs Z(LC50, half maximal lethal concentration) ZfZH U= EL, FHEEO| EC50

=eHE2| EC50 E& LC50 #E o=

o
o CA 0|5 THEHO| ST-HSTM FEI EXots FP, EEE9 SY-USTMH M

2) [IA B | =22 W 5d%E80| FAISHA| %2(dissimilar mode of action) TEEEE2

4) [ QSAR-TSP E® |1 PLHEZO EMHZEEMode of Action, MoA)d| CHet HEI}L Q=
Sist 0| et RASE MoA 1E2 2 2Fdt1 2t QA MoA &0 CA

2
CIASE MoA 18 7H9| M7IEMe |A RHZ &XIXo=2 E38I0] At

1 Loewe, S. and Muischnek, H.  Uber Kombinationswirkungen 1. Mitteilung: Hilfsmittel der Fragestellung. Naunyn-Schmiedebergs, Arch. Exp. Pathol.
Pharmakol., 114: 313-326. 1926.

2 Bliss, C.I. The toxicity of poisons applied jointly. Ann. Appl. Biol., 26: 586-615. 1939.

3 Howard G, Webster T. Generalized concentration addition: A method for examining mixtures containing partial agonists., Journal of theoretical biology.,
259(3). 469-477., 2009.

4 Kim J, Kim S, Schaumann GE. Development of QSAR-based two-stage prediction model for estimating mixture toxicity. SAR QSAR Environ Res.
24(10):841-861. 2013.
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HEE oM 77HE AREStL, AMHHL R 13719 2HE2YS =7t BASHY &

20719 2HEE 4

[ SHIME 715 F=7F ) 570 ©H2/(nM, uM, mM, ug/L, mg/L)0l|l CHsH A= H#H=to]
7tsSt=E CtelEe 7|5 FI7F FHER07Me BB 7|5 F=7h
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2) alvaDesc’-8: 2totE24d EARXRC S EY FEE LEtW= XA Xt

(molecular descriptor)& AlASts AZEQO{L|CE alvaDesc A4 QSAR-TSP

23 15 Al 28U

3) Open Babel®: 2}t

5 R Core Team (2020). R: A language and environment for statistical computing. R Foundation for Statistical Computing, Vienna, Austria. URL https://www.R -

project.org/.
6 Zhu, X., Mixtox: Curve fitting and mixture toxicity assessment (Ver. 1.3), A package for Programming R., 2016. (Modified GCA prediction method)
7

alvaDesc v.2.0.0 software (https://www.alvascience.com/alvadesc/)

8 Mauri A. alvaDesc: A Tool to Calculate and Analyze Molecular Descriptors and Fingerprints. In: Roy K. (eds) Ecotoxicological QSARs. Methods in
Pharmacology and Toxicology. Humana, New York, NY. 2020

9 http://openbabel.org/docs/dev/
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1% 1-2 MRA Toolbox® 72 &

10 PubChem, U.S. National Library of Medicine. (https://pubchem.ncbi.nlm.nih.gov/)

1 Kim S, Chen J, Cheng T, et al. PubChem 2019 update: improved access to chemical data. Nucleic . Acids. Res., 47(D1):D1102-D1109,
2019.
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Stel=238s gF Al Ars2td 7less ol ¥ A ZEE Y U= ofetEE
=5 (PubChem 2Iet=EE A3)0| of2iet Z0| HEA|E LICE
Hs  oREzY
1
< pentoxifylline
penciclovir
pentamidine
PENTACENE
pentostatin
PENFLURIDOL
pentachlorophenol
PENTAFLUOROPHENOL
PENTADECANOICACID
Pentadecanedioic acid
% 3-3. 2elEEE o
3) CAS Hs U
@ "StStEEY" XT3 Al CAS Bk X5 HASED MEiSto] 3 JhsetL
sty CASHS
pentoxifylling ] n
6493-05-6 o
a8 3-4. 3HHEEHB-CAS H2 HE
@ A& =37t EX| %2 B "CAS HzEto| #HZE S =3
A& LT
CAS Number =3| b
‘ CAS NO v 90-01-7 @
CASNO HEY HZEAN RAs3
90-01-7 Hydroxybenzyl alcohol, 99%, 2- SIGMA-ALDR... F/F
‘ 90-01-7 Hydroxybenzyl Alcohol, 2- TCI[Tokyo... F/E
« < 1 > »

13 3.5 CAS Hs x3|
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pentoxifylline 6493-05-6 n | o o Ugf('fad

YHE SIS EHY Es CAS Bz siEsts 2tetEFd F&R7F PubChem DB
LHofl A2 BR0= MRA Toolbox® WHEE EAHZ HEE Hs5HH, "o
HEO| X522 Mgt "o HEZ 2 5tH, PubChem DB ¥ HO|X|2}
AsEHH, etEd 2 U FZSH EH FYE S22 FUHE g =+
A& LT}

PubChem DBOf| At E7F HME|X] Q= R = MASE(CAS H HET}
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Molecular Structure Tool >

Molecular Structure Tool
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12! 3-8. Molecular Structure Tool &2 3}H (0| A])
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Molfile &2 XN& 7t Lt LItYH2 “Filename.mol’S 2 XN & & L|LC},

Save Structure Save Structure

Filename: ketcher Format: MDL Molfile v Filename: ketcher Format: Daylight SMILES v

o
@®

Save To File Save to Templates C Save To File Save to Templates Close

13 3-9. Molecular Structure X% s}H (0 A])
[(EHMDL Molefile, (2)Daylight SMILES]
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it
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Y=g Lo

7) 38 /45 YUH(EC 50 or LC50)

StE23ol 543 ZdE(Endpoint) w2 YELLCE 57 EH(hM, uM, mM, ug/L,

mg/L)2IEC50 E& LC50 72 YHY = USLICH
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sug Q.
syg 849
ERTRLE

1|Aclonifen
2/8-AZAGUANINE
3|azaserine

4|cccp
5|chloramphenicol

6/ Fenfuram
7|Kresoxim-Methyl

8 METALAXYL

9/ METAZACHLOR
METSULFURON-METHYL
11| nalidixic acid
VNORFLL‘P\A:ON
‘VPa*aquat dichloride
14| Terbuthylazine

15/ TRIADIMENOL

HAE ERtE
—— -

I Fraction (0.0 - 1.0)

CAS Number

555-60-2
56-75-7
24691-80-3

143390-89-0

19-1
67129-08-2

5915-41-3

KRICT szasazn spiom

CHR=E Wi :
VERSION :

2021-04-16 14:05:40
1.0.000

22|02 : chemsafety@krict.re.kr

ot2o| A2t Z0| BOjE0 EEE Y2E YYD SHYEE SUTYL Yo EEE HSoH BN YU,

1A 0.008

1A 0.108

A 0.502

b= 1% 349
TEER ne 9.171
b 219

THE3 kS| 0.576
1A 57.81

DH 0.047

TEEZ LA 133

TrdE2 s 27.846
T8Ex nx 0.006
1423 aA| 0.22
T8 K 0.02
T nky| 0976

S
g EMyBL

S Yz gl s4
Common Endpoint

(EC50 or LC50, mg/L)

YRE Al FAIEIY G ZE0M AHELC

2% SEEe

264.67 0.0297 uM
152.12 0.381 uM
17313 1.78 uM
20461 1.24 uM
323.13 325 uM
201.22 432 uM
3133 2.04 uM
27933 205 uM
27775 0.168 uM
381.364 4.02 uM
23223 987 uM
303.67 0203 uM
257.16 0.781 uM

0.0693 uM

346 uM

ESESHHEE Excel YA

x 2= T
=Ht2
HEE

PN

(o]}
A

LIC})

HlOJEf ®|[Fraction(0.0-1.0) L& Percentage(0-100)]5
Al MERSEAOF

g3t o5 2y

Z1p7F oL Ch (HE 2%t
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No Regression model Function
: E(c) =
1 Hill a\F
1+ E)
2 Hill_two E(c) = p
a
. E(c) =
3 | Hill_three Y\P
1+(8)
4 | Weibull E(c) = 1 — exp(—exp(a + Blog;(c)))
5 | Weibull_three E(c) = y(1 — exp(—exp(a + Blog;,(c))))
6 | Logi E(0) = -
ogit )= T¥ exp(—a— Flogio(©)
. ~ 14
7 | Logit_three E(c) = 1+ exp(—a — Blogia(d)
) cr -1
8 Box-Cox-Weibull (BCW) E(c)=1—exp <—exp ((x + B( ” )))
B .
9 | Box-Cox-Logit (BCL) = -1
1+exp(—a—p 7 )
1
10 |G lized Logit (GL E(c) =
eneralized Logit (G © ~ i+ ewa—Flogn@T
1 a+plogio(c) _u2
11 | Probit E(c) = Ej exp <T) du = ®(a + Blog,,(c)
12| Box-Cox-Probit (BCP) B(Q) = e + =)
a
. . E(c) =
13 | Sigmoid (_C—V
1+exp B )
a
— E(C) = B
14 | Logistic 14 (%)
15 | Chapman E(0) = a(1 — exp(—Bc)Y
—=
16 | Gompertz E(c) =a- exp(—exp( 3 y)
17 | Weibull_drc E(c) = 1 — exp(—exp(alog,o(c) — log(B)))
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