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Abstract Disruption of the hypothalamic-pituitary-thyroid (HPT) axis by endocrine-active substances can
have significant effects on development and metabolism. By integrating cell-based thyroid hormone receptor
(TRo/P) reporter assays, EPA ToxCast/Tox21 high-throughput screening (HTS) data, and in silico QSAR predictions,
this study assessed three pesticides (Folpet, Bromoxynil, Fenoxycarb) of concern for potential thyroid effects.
TRo/B agonist activity was minimal (approximately 0.1%) for all three pesticides. As TR reporter assays
represent only a subset of thyroid-related mechanisms, complementary analyses using HTS and QSAR data
were conducted to identify other potential molecular initiating events (MIEs). In the HTS dataset, the three
pesticides were identified as active in certain assays. However, with the exception of Bromoxynil, most
responses occurred at near cytotoxic concentrations, suggesting non-specific rather than thyroid-specific
activity. QSAR modeling predicted negative outcomes for all three pesticides. A comparison with published
in vivo studies indicated that the observed effects were more consistent with secondary consequences of high-
dose exposure or other toxicity rather than direct thyroid-mediated mechanisms. These findings were consistent with
the in vitro and in silico results. Overall, this study demonstrates that integrating in vitro and in silico data
provides a comprehensive approach to evaluate thyroid-related endocrine activity and can serve as a screening
framework for mode-of-action-based assessment.
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Table 1. Pesticides tested in this study

Pesticide (CAS no)

SMILES?

Adverse effects (Study)”

Folpet (133-07-3)
Bromoxynil (1689-84-5)
Fenoxycarb (72490-01-8)

C1=CC=C2C(=C1)C(=0)N(C2=0)SC(CI)(CI)CI
C1=C(C=C(C(=C1Br)0)Br)C#N
CCOC(=0)NCCOC1=CC=C(C=C1)0C2=CC=CC=C2

Follicular cell hyperplasia (2-year rat)
Follicular cell hyperplasia (90-day rat)
Follicular cell hyperplasia (90-day rat)

ISMILES(Simplified Molecular Input Line Entry System) strings were retrieved from PubChem (accessed October 2025)

PEFSA 2019; EFSA 2024

nerejE]e} " A EA] 3 (Test Guidelines, TGs) 2 H7}F
AAE FFH=E Ak AHAME LFIATHOECD,
2018d). =3 FHATHEV)S WEu|A wdEdo] vg
I}8HA 71EE EYet, ol ERlsk] fIg X3S E7k
ato] o fadwe] 584 FFolA HEHIA we
o5-E Hr1sla UTHECHA and EFSA, 2018; European
Union, 2009; Liszewska et al., 2024). 7=} -7 2 &% (EPAy>
YRt A ek MR 2 73 (Endocrine Distuptor Screening
Program, EDSP)S 2934, ¢ fFadis 43o=
EEAIA 29A HH(Tiered approach)S Z-8-3ke] W&
H|A ek 7FsAS H7FskaL QITHEPA, 2009; EPA, 2025).
Y5k EDSP ©@7| o|aj A ekS Wil wel 4t Fofl
A= A F3e H7leleS Shal JATHEPA, 2023).

WiEHAl 5 AP tial, 217 e, 3P 5 okt
AE] H8E sk A5 U] AAR, g Al ¥
o A A, tAE o), A el § Al A7 93
ZYT 5 o] T8 FrF Jgoz FxEI JrhJugan
et al,, 2010; OECD, 2006). 2
=4 AIEE B B7PES FE RERA IEE2 Fek
HZ= o] AJTHEBgalini et al., 2022; Zgheib et al., 2021).
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gk Aot 1A 413 5 (HypothalamicPituitary-Thyroid
axis, HPT%)9] 7|1%5< H7lsh= wha o2 A tOECD
2013; OECD 2016a; OECD 2016b; OECD 2018a; OECD
2018b; OECD 2018c¢). & 734 93 1] 93 Hd5d
AEHE O HF5E Algdd =] Slof, T=5A
SHoA F2& A7 Al71E

2 AT e AE7|N] I 2R F8A 4t
(Thyroid hormone Receptor o, TRo) 2 HW|EHThyroid hormone
Receptor B, TRP) B|22H Hkg- AlES &85l 1P g3
oAl &2F 3%l tisl] Hrskth BEgk olE in silico QSAR
2A3 =29] jn viro 2 in vivo A EAFAE vl -5
X, ] ek 9F 2 A8 E SFHeE Bt
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< Folpet(Hankook samgong Co. Ltd., Seoul,
South Korea), Bromoxynil(Sigma-Aldrich, St. Louis, MO,
USA), Fenoxycarb(Sigma-Aldrich, St. Louis, MO, USA)°]
2™ Dimethyl sulfoxide(DMSO, Sigma-Aldrich, St. Louis,
MO, USA)l o] A9 Zrdof] ARg-sl3int.

MZEF H

2 AolMe I AlExs B flal QA A
o] M| Nthy-ori 3-1(#90011609, Merck, Rahway,
NJ, USAYE AH&-3F%th. RPMI 1640(Gibco, Thermofisher-
Scientific, Waltham, MA, USA) #]A]°]] 2 mM Glutamine%}
10% FBS(Gibco, Thermofisher-Scientific, Waltham, MA, USAYE
3k iR S ARE-SFITE Nthy-ori 3-1 Al2E T75 22
2239]| 3 x 10°%/well/100 uL/96 well plateZ £33} 37°C,
5% COZZ0M st RE A EFE Alt)4(Passage
number) 10 o[ =Z A gkste] AH-S 73t

W z28 784 ZxH 245 98] Human TRo/
TRP Reporter assay kit(Indigo biosciences, Stage college,
PA, USA) X8 A 2 72344 2] 3ZE (Reporter) Al
EFE ARSI 4% AEe Kit W 58E Cell
Recovery Medium¥} &3}3le] 37°C 25204 1087+
3% % QSN F AT,

A& 5ok Yl (stock solutiony> DMSO°] £3f5l] 1 M
FER AN oH, AR A Ded Fre 345l
AHE-SISATE Folpete A g ot 35S 1250 pM,
Bromoxynil ¥ Fenoxycarb:= 10000 pMZ 31t} A ¢F
k2 4uks Aeslon, EEAE S13] 96-well plate®]
1290 FHisxe] dAweto] 3 A E EFsisitt

o]& 1195 ¢ 2v) ©A 84 (Serial dilution) HH] 2.2 2]
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SR, 192 miA 2o 2 A3t AdEd Ae
T 2487 <L 37°C, 5% COZ27ANA v sk,

A3 BEE-S WST assay(#5015944001, Roche, Mannheim,
Germany)g °|-&3t] SAUTt A5 =& TH 24
7k el Zk wellel]l WST-1 Al2FS 10 ul¥ #2lg ¥, 37°C
i F7]olA 247 WRAIZTE REE & mlo] AR EH| 0| E
2]t (Microplate reader)(Thermofisher-Scientific, Waltham,
MA, USA)Z o|-&3}o] 420~480 nm 33N FH=ES
ZAAT A3 Aos s d2T ol (Full kill
well, DMSO 50-100%)& 71202 Atslsl] 2439k
A2 AEE tlo]ElE 7I9ESE GraphPad Software(San Diego,
CA, USA)S AH&-3t] ICxE Aottt

2 T&X|(TRe, TRP) 24 8K(Agonist) £HS =4

S 96-well platedl] welld 200 pL¥ 33}
7°C, 5% COL719] vjd7]ellA 4~6A17F E<F
AujFst & Aldsoke 2Esiinh AdEF(Bromoxynil,
100 puM; Fenoxycarb, 900 uM; Folpet, 30 pM)& 2z} 22
TEE 7|FC2 DMSOE ARS-3ted 3ul] 8]4(Serial dilution)
ato] A gt

WA B2R S8A B Uk BHARIA 84
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Detection Reagent 100 uLE FH71slar, A-ollA 587
HH-SAIZ] & mlo] a2 Z 0] E 2]t]7](Thermofisher-Scientific,
Waltham, MA, USA)2| luminescence 7152 AR&3to]
dh37h(Relative Light Units, RLU)S %3151t}
AFore] A A SAs vhe2 Uz
&2l T390 thdt &4 (Percent Relative Activity, %RA)
o2 AREaitt. Aweke] A kel 10% ool
2 A2(Active)Z Y BFI tH(Caviola E and Sherf B, 2023).
(RLU,,, ..~RLU,, )

%RA = sample x 100
(RL UT3, max —RL Ublank)

T4l 2FA| & (High-Throughput Screening, HTS) C|O|E
-2

)= EPA ToxCast/Tox21 Z 2130l A 3-8l 1Al
I HTS AEE F3 - AESAT. ToxCastol| A 714
Wt} FEE AU A 8A ¥hE{(Thyroid hormone
Receptor, TR; Thyroid-Stimulating Hormone Receptor, TSHR
%), 32 34 (Thyroid peroxidase, TPO; lodothyronine
deiodinases, DIO; iodotyrosine deiodinase, IYD &), 82

&4-9%(Sodium-iodide symporter, NIS) HF-Z 25T,
#H®E HTS Z¥+= Hit call, Scaled top, Emax, Cutoff,
ACs, Cytotox burstH|EEA F555) 3] o] &dlo] &
A3} THTables 2, 3). Scaled top ZthiH-3-% 3H(Emax)S
Cutoff2 A3l3+ Folm, o] Zko] 1 o]Fd 7% Hit call
ol B/ (Active)>-= B3I ACy HTHHE-2] 50%=
Hol= F=0]H, Cytotox burste AEZ5A3} A E &4

Z]:= Human TRo/TRP Reporter assay kit 55 Compound
Screening Medium(CSM)S AFE3IATE 24 UIRZO 2=
ARl CSME ARSI, HUETS 150 nM
T3(3,3",5-Triiodo-L-thyronine)s AFE-3ISAT} *2] & Alxe=
37°C, 5% CO,Z719] vig7|olA] 2471 7F wlj s}t
AEEF A2l 5 7 wellol] AFARIA AlFShe Luciferase

Table 2. ToxCast/Tox21 high-throughput screening (HTS) Assays

MIE? Assay name Organism  Cell type Target Endpoint
A . o
TOX21_TSHR_HTRF_Agonist ratio Human HEK203T  Lbyroid stimulating  Activity %
- — - - hormone receptor (signal gain)
Receptor Thyroid h
Activi yroid hormone PR
cavity TOX21_TR_LUC_GH3_Antagonist Rat GH3 receptor  (TRa. ooty %
TRB) (signal loss)
Cell-free; . . N
Horomne CCTE_Simmons AUR_TPO Rat thyroid gland  11yroid peroxidase  Activity %
synthesis . (TPO) (signal loss)
tissue-based
lodine uptake I Sodium/iodine o
and transport CPHEA Stoker NIS_Inhibition RAIU Human HEK293T symporter (NIS) Activity %
Thyroid hormone mRNA
responsive gene LTEA HepaRG_THRSP Human HepaRG mRNA expression
expression (fold change)
TOX21 TR LUC_GH3 Antagonist viabliltiy Rat GH3 Cytotoxicity Viablility%
. o
Cytotoxicity TR Simmons CellTiterGLO_HEK293T Human HEK293T  Cytotoxicity Activity %
(control) - - - (signal loss)
CPHEA_Stoker NIS Cytotoxicity Human HEK293T Cytotoxicity Activity %

MIE: Molecular Initiating Event; initial key event in thyroid-related pathways as identified in ToxCast/Tox21 assays.
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Table 3. Summary of ToxCast/Tox21 high-throughput screening (HTS) results for pesticides

Cyto-
.. . SCALED E Cutoftf AC t

Pesticides MIE Assay name Hit call TOPY (J/rol ;},’f (% A)O) (]JMS)Q‘) Bl?rxst
(HM)d)

. TOX21_TSHR_HTRF_Agonist ratio Active 297 8272 2785 12.68  14.08

Receptor Activity . .

TOX21_TR_LUC_GH3_Antagonist Active 554 12434 2244 1.88 14.08

Horomne synthesis CCTE_Simmons_AUR_TPO Active  2.13 42.70 20 25.65  14.08

Folpet Todine uptake and transport ~ CPHEA_Stoker NIS_Inhibition RAIU Active 177 9835 5554  11.62  14.08
TOX21_TR LUC_GH3 Antagonist .
Cytaoxiiy Vbl DGO Anae Active 249 9995 4008 23 1408
tr

(control assays) CCTE_Simmons_CellTitertGLO_HEK293T Active 490 9806 20 976  14.08

Receptor Activity TOX21_TR LUC_GH3_ Antagonist Active  2.68 60.14 2244  51.61  55.77
B . Thyroidhormone LTEA_HepaRG_THRSP Active  7.61 740 097 2648 5577

romoxynil responsive gene expression — —

Cytotoxicity TOX21 TR _LUC_GH3 Antagonist viablilly ~ Active 249  99.95 4008 2.3  14.08

(control assays)

Iodine uptake and transport CPHEA_Stoker NIS_Inhibition RAIU Active  1.61 89.18  55.54  40.21 40
Fenoxycarb

Cytotoxicity (control assays)

CPHEA_Stoker NIS_Cytotoxicity

Active 129 63.21 4891 34.0 40

“Scaled TOP is the model-derived maximum response (Emax) normalized to the assay-specific activity threshold (CutofY).
A Scaled TOP value > 1.0 indicates that the modeled maximum response meets or exceeds the predefined cutoff and is therefore considered

an active(hit) response in the assay.
YEmax, Maximum effect, maximal response, maximal activity
9ACs, Half-maximal activation concentration

9Cytotox_Burst refers to a nonspecific cellular response in which multiple cellular pathways are simultaneously activated as cells become
damaged and lose homeostatic control and it can produce false positive signals. ACs,, < Cytotox_ Burst, indicating that the observed activity
occurred below the concentration associated with general cytotoxicity; therefore, the response is considered specific and unlikely to reflect a

cytotoxicity-related false positive.

ZZ FEE dlolH Aol &-8-3}%tH(Judson Richard et
al., 2016; Natalia Ryan, 2017).

QSAR ZHE 0|88 0| &F

W 28 784 A& oo wEHs ke thE

712ke ¢1Z317] 8] ¥70 QSAR Z#HEl VEGA(Mario
Negri Institute, Milan, Italy)?} Danish QSAR(National Food
Institute and Technical University of Denmark)E £-8-3}$1 Tt}

VEGA ZZYFo|X= Thyroid receptor o effectNRMEA
v1.0.1), Thyroid receptor B effecttNRMEA v1.0.1),
Thyroperoxidase(TPO) inhibitory activity(OBERON v1.0.1)
Rdg gtz 7 Foko] A4 (Active/Inactive)S oS3}
Atk olwl &89 (Applicability Domain, AD) % 21Z=
(Reliability)E T3t om, AEHS X4 (Applicability
Domain Index, ADI)7} 0.85 ©]¢1 7% 21g] 7153 o=
A= gste] &85 tHVEGA HUB).

Danish (Q)SAR database®l| 4] Iodothyronine deiodinase
(DIO1, DIO2, DIO3) ¢4, Thyroperoxidase(TPO) A,
Thyroid-stimulating hormone receptor (TSHR) <A, sodium/
iodide symporter(NIS)2} € 292 &-83}%th. Danish
(Q)SAR Databasel4]= QMRF(QSAR Model Reporting
Format) ¥4(DTU Food, 2018)°] wa} mdlo] -89
(AD)E %3 AR (Structural domain)®} <llZEHE-(Predicted
Valueyg 71502 Bosigint. 24 A&H9de A5

FoF} S5AE 742 Tanimoto TI‘}\]'I:E o]-g-slod H7tst
nom, o F2850] 0.7 o3I 75 4 (Positive), 0.3 ©|311
734 M1 (Negative) o2 EF3IATH 0.3~0.7 77+
ok AAGHout of AD)OE 7IFale] o Zo] Algrs
37kt

T 7 QSAR Z:FAA ] o F A= & AFolA
et M 7|9 PP 8 2lEE AlY Ao =9
invitro 2 in vivo N8 A} vl B &85t

2 o

M2k

Ll

ZIAM HEE
(Agonist) HHS
EFSA9IA 713

M9 AMdd SEE FEM(TR) 48
=4
Palol g3 Q& Ao S8l 5 3%
(EFSA, 2019; EFSA, 2024)2 A4 sta 1A AlxsA A
& FSHATh A2 Folpete] WA AIEE=(1Cs, half
maximal inhibitory concentrationy= 25.31 uM, Bromoxynik
2268 uM, Fenoxycarbi= 1990 uM®] AT},
W AT AR A T A 328 FEA(TR)
g8t wkgoll Uigk Y32 in vitro luciferase AES T3
BrkstaAl &k TRa 2 TRP thek 43t AFS 53
stom, SR OZE T3S AT A8 v
PP A=A e AdkFig el wel AlEEAdo] gle
AE A3, FduiztelM el A

o=

o

=AM skt
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Fig. 1. Cell viability of human thyroid cells after 24-h exposure to test pesticide. Data represent mean + SD (n = 4). ICso value,
defined as the concentration of a test substance that reduces cell viability by 50%, was calculated using nonlinear regression

(normalize response curve fitting) in GraphPad Prism 10.

TRa agonist assay

150=

- T3
= Folpet
= Bromoxynil 5
) —¥ Fenoxycarb g ¢ 1
= 100~ 3
2 i - 2 o
= i
g |
4 = =
2 50 b J O I o Y
E
Q
=
g T T T ™ T T 1
X 101 100 101 102 10° 104 10% 106
Concentrations (log nM)
-50-

TR agonist assay

150=

—e- T3 (% RA) o
= Folpet S
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—» Fenoxycarb
100

%RA(Relative Activation)

50~ J
1

T T T ™ ™ T T 1
10 10° 101 102 103 104 10° 108
Concentrations (log nM)

%RA(Relative Activation)

.50

Fig. 2. Agonist activity of test pesticides in TRa and TRf
reporter gene assays. Relative activation (%RA) was calculated
based on the response induced by positive control, T3. Data
represent mean = SD(n = 3)

=83 4 (relative activation, %) HF-2 3l
k2 0.1% Hele] 45 Hol BT PN S2E $8A
ol st &3} ke gle Aoz SRIEITHFig. 2).
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TECHZAIEHTS) HOIEH 24

In vitro 3P3A 28 83| A1gL A 243} (agonist)
A& Aol E-golvt Aarstar 917] whiEol Z 3 (antagonist)
9 H7tel| #Fe] UTHOECD, 2024). T3 1A 9
@l A=Z7} obd ofg] RAPNAIARI (Molecular Initiating
Event, MIE)?} &19] A &8H2] T o] F32k8ol s vie}
UFEZ(EFSA, 2019) TFs 714& AESY] S8 vl=F EPAY]
CompTox Chemical Dashboard(v2.6.0) ol ~%% ToxCast/

Tox21 in vitro HTS H|°|EE 43 - 2243} tH(Table 2).
Folpet& 1M1 3 € of2] ofAlo|(TSHR, TR, TPO,
NIS)llA ZH k-9 HEmax)S CutoffE F113}3t Scaled
topate] 1 o’o]=Z Hit callolX] S/ (Active) o2 15
ATh(Table 3). 2eju} 7t A3 H ACy 9}t Al 2ESA (cytotox
burst 2= viability assay A2 Blalgt A3}, A|laEEA o
ogk HEo|HQl Bk ThsAdo] =& ASE AdHUTH
CCTE Simmons AUR TPO A&2] 7%, ACs, (25.65 uMy’t
A E=A F5F % (Cytotox Burst, 14.08 pM)ET} =2 &
ToA HEE S MEFA o8l fFd v 75l
=t} TOX21 TR _LUC GH3 Antagonist 23¢] 7%,
ACs(1.88 uMY7t MESA F555(14.08 uM)ETE Sk
o, FY AEFE o] &3 A ZAEE 29 (TOX21 TR
LUC GH3_ Antagonist viabliltiy)2] ACs(2.3 uM)2} FAFSH
Atk & A2 (viability) ACsy/Antagonist ACs2] H]&
(122)0] 55 ZH3HA] Go} HE=A ) 23 JgS A8l
oj¥tixl dHs}Sith(Debabrata Mahapatra et al.,, 2018).
TOX21 TSHR HTRF Agonist ratio &% % CPHEA Stoker
NIS_Inhibition RAIU A3 thzat Al Z2AEE AE(CCTE_
Simmons_CellTiterGLO HEK293T)3} H]3L A, Al E=4d0]
Yehd 5 (ACs 9.76 uM)ET =& Fxo|A &40
HEE o], A ZEA 0 o5 H]Eol Rl Hhg-0 & TEE
Bromoxynil> 1M & F 7o) ofA|ool|A BT &4
(Active)> 2 FHEATHTable 3). T T2 4284 23
HkS- AJ&(TOX21 TR _LUC GH3 Antagonist)l141€] ACs,
(51.61 pMy& A|E=A F5F5(55.77 uM)St FAFSEI AL,
722 AEZAE o] &3 NEAEE AP0 E 23 M 5=
ANA FAdo] AFEHATH webA 51.61 pMelA e A3}
G HS0)A AlE 54 Gl o ZoE dAdsisith
e PN ER 9 FAZH(THRSP) 2@ ofAo]
(LTEA_HepaRG_THRSPYIIAM = ACs, 26.5 uMZ AHEZ=4]
Te FE(55.77 uM) olstollA o] YERETh. 2y
THRSP F372h= 729 A4 tiat 2= Aost=
Aoz dHA YSHZ(Yao et al., 2016) I T2EA
g0 g2 ddety] faiMe F7HAQ AR 40| dast
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tha ALEE ST} Folpet, Bromoxynil, Fenoxycarb &5 VEGA ZAZ<]
Fenoxycarb= 8 Q& 56 7=l tgh ojAllo] Az A A 37k mEellA daAEA 315"“ (negative) > &

golgk = 9tk NIS 2] ojAlo](CPHEA Stoker NIS
Inhibition RAIUY= 4402 HFEHULHACS: 4021 puM),
AEEY FSEEE0 pMet frAkeisiT. B8 Al 25
] oA|o](CPHEA Stoker NIS Cytotoxicity)ol|A] M 2Z 5
ol B S22 TE(ACy: 34 uMypllA #EE o] B 5o]Z
A ZEA | 71R18E 7hs/do] Erhal Adsiint.

QSAR 2Hg 028 ZAM dE T}

9] EUBAFHTS) HolEINE EAAAAAC
We As Tuo] Y] B o BAGTA in
silico QSAR R #8alo] A2 7P4H AL F712
ske1al At s,

&5 A THTable 4). Thyroid receptor o 2 B effect (NRMEA
v1.0.1), Thyroperoxidase (TPO) inhibitory activity (OBERON

v1.0.1) & %"ﬂ/\i Al s<ke] 482 (Applicability Domain,
AD) A= 0.92~1.00.2 F7ho] 25 481 ¢] W(in AD)
of AT gk AT BdoM= dFzke] A 29
wo] o|Z9 ABET) =2 Z0E HUEEH olF T
o, Al 7H] APEeke PN 528 83 (TRae, TRP)

& A
5 TPO A 24 7142 Fall A 71sel 935 A
7Fs7dol W& Ao w Attt

Danish (Q)SARSIIA+= Folpete] 74-%-, $7119] Zdojr n5F
H] 2 (negative) 22 | =% tHTable 5). Thyroid peroxidase
(TPO) inhibition QSAR1 =93} Thyroid-stimulating hormone

Table 4. Vega QSAR model predictions for thyroid hormone system-related endpoints

Folpet Bromoxynil Fenoxycarb
Models Experi- AD status Ex eri- AD status Experi- AD status
me]:;1 tal Prediction (index Reliability P ental Prediction (index Reliability mg] tal Prediction (index Reliability
value) value) value)
Thyroid receptor Alpha IN IN IN
effect(NRMEA)-v.1.0.1 NEG NEG (1.0) Good N/A NEG (0.92) Good NEG NEG (1.0) Good
Thyroid receptor Beta N N N
effoct(NRMEA)-v.1.0.1 NEG NEG (1.0) Good N/A NEG 0.92) Good NEG NEG (1.0) Good
Thyroperoxidase inhibitory IN IN IN
activity (OBERON)-v.1.0.1 NEG NEG (1.0) Good NEG NEG (1.0) Good NEG NEG (1.0) Good

In the VEGA QSAR platform, the AD index (index value) represents the degree of reliability of a prediction, ranging from 0 (low reliability,
outside the applicability domain) to 1 (high reliability, inside the domain).

NEG: Negative; POS: Positive; INC: Inconclusive; N/A: Not Applicable

Table 5. Danish QSAR model predictions for thyroid hormone system-related endpoints

Folpet Bromoxynil Fenoxycarb
Models Experi- Probabil- Predic- AD  Experi- Probabil- Predic- AD  Experi- Probabil- Predic- AD
mental  ity” tion  status mental ity tion  status mental ity tion status

(Tu‘gr]‘t’r%‘;“”ﬂdase (TPO)inhibition QSARL /s 433 NEG OUT NEG 053 INC OUT NEG 053 INC OUT
gﬁ%ﬂ?‘md& (TPO)inhibition QSARZ /s 919 NEG IN NEG 049 INC OUT NEG 044 INC OUT
Sg}d;;‘i’%iy(’dide symporter (NIS), higher NA 01l NEG IN NA 053 INC OUT NA 052 INC OUT
Sodium/iodide symporter (NIS), higher NA 010 NEG NA 045 INC OUT NA 043 INC OUT
specificity
lodothyronine deiodinase type 1 (DIOL) /s 09 NEG NA 052 INC OUT NEG 004 NEG 1IN
inhibition (in vitro) ’ ’ ’
lodothyronine deiodinase type 2(DIO2) s 09  NEG NA 062 POS OUT NA 014 NEG
inhibition (in vitro) ) ) ’
lodothyronine deiodinase type 3(DIO3)  \ys 19  NEG NA 046 INC OUT NA 027 NEG
inhibition (in vitro) ’ ) )
Thyroid-stimulating hormone receptor g5 934  NEG OUT NA 019 NEG IN NEG 021 NEG 1IN

(TSHR) inhibition (in vitro)

“Probability, the model-estimated probability. According to the Danish QSAR Group criteria, positive predictions with probability > 0.7 and
negative predictions with probability < 0.3 are considered within the applicability domain (AD). Predictions with probabilities between 0.5—
0.7(positive) or 0.3—0.5(negative) are defined as out of the applicability domain.

NEG: Negative; POS: Positive; INC: Inconclusive; N/A: Not Applicable
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