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Danish (Q)SAR Database

(QSAR: Quantitative Structure-Activity Relationship)
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» Millioner af teoretiske kemiske stoffer, heraf mange tusinde i brug i EU og resten af
verden, med meget, lidt eller ingen eksperimentel viden om toksicitet

* QSAR forudsigelser kan bruges til screening & prioritering, til ekspertvurdering ofte
sammen med celle-baserede og forsggsdyr-data, til ny ‘grgn kemi’ (substitution) m.m. Q

« Similaritets-hypotese: molekyler med lignende kemisk struktur har lignende egenskabe.

* QSAR modeller for hvad der er fundet statistisk betydningsfuldt i kemiske struktur ift.
om stoffer giver / ikke giver en given effekt sasom Ames DNA mutationer NN

« Mange modeller giver bingere (ja/nej) output, nogle forudsiger kvantitative mal, fx. EC50

« En QSAR model kan typisk lave forudsigelser for tusindvis af stoffer pa fa timer
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Danish (Q)SAR Models

Danish (Q)SAR Database

http://qsar.food.dtu.dk

>200 QSAR modeller - egne, kommercielle eller frit tilgaengelige

Forudsigelser for >650,000 organiske stoffer med entydig struktur

Frit tilgaengelig, med nemme, hurtige, avancerede sggevaerktgjer

Udvikles af DTU Food QSAR team, primaert finansieret af Miljgstyrelsen
Database

Databasen udvides Igbende

%

Statistik siden frigivelse
: (v 4 november 2015
/ >10k unikke IP’er foretog

>200k reelle sggninger

23 September 2022 Danish (Q)SAR Database
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Hvorfor en forudsigelsesdatabase?

* Hurtige opslag i allerede genererede forudsigelser
fra mange QSAR modeller o= e e e = I

4. 50328 ©12c3cdc{chelcedoocdooe] jooechjoc? 252.2948 0.0000

6. 51036 ©12c(ec{COCCOCCOCCCC)e(CCC):1)0C02 4.2507 34220 0.0000 3.0000

751118 FelelnH]el=0)[nH]e1=0

 Vurdering baseret pa forudsigelser fra mange modeller
for et stof kan ofte reducere den overordnede
usikkerhed

« Sggninger pa tvaers af alle forudsigelser eller stoffer
kan foretages ved avancerede sgge-kombinationer

23. 5808-2 Crlenc2ele(=0)n(Cle(=0)n2C

« “Read-across”, strukturelt lignende stoffer kan sages
og forudsigelser for molekylzere mekanismer og effekter
| dyr kan anvendes til at understatte ekspertvurderinger

23 September 2022 DTU Food Danish (Q)SAR Database
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Validering og dokumentation

Alle modeller undergar omfattende statistiske valideringer

Ngjagtigheden af modellerne varierer efter hvad der modelleres, kan veaere op imod kendt
reproducerbarhed af de eksperimentelle data

Modellerne dokumenteres i internationalt QSAR Model Reporting Format (QMRF) med
ophaeng i OECDs QSAR validerings-principper

Disse informationer er tilgaengelige i databasen

23 September 2022 DTU Food

Danish (Q)SAR Database



(Q)SAR predicted profile Boiling Point (deg C) 447.03

Vapour Pressure (atm) EPI.Estimated_VP_atm

Vapour Pressure (mm Hg)  2.29E-009
Structure (as used for QSAR prediction):

Boiling Point Experimental
(deg C)

Vapour Pressure
Experimental (atm)

Vapour Pressure
Experimental (mm Hg)

Vapour pressure

EPI.Exp_VP_atm

. Vapour Pressure (Pa) 3.053E-007 Subcooled Liquid (Pa) 1.31E-005
H Side 1-2: EPI MPBPVP models
I -
ID og fysisk-
- ]
/\v’ cl kem |Ske Henry's Law Constant
HO N egens kaber HLC Bond Method 48013 HLC Group Method
(atm-m3/mole) =T (atm-m3/mole)
HLC Via VPAVSol HLC Via VPANSol
(atm-m3/mole) T113E-010 (Pa-m3/mole) 1.128E-005
C Henrys Law Const. Exp db Henrys Law Const. Exp db
(Pa-m3/mole) (atm-m3/mole)
EPI HENRYWIN models
SMILES (used for QSAR prediction): c1({Nc2ccc{O)cc2)ccc(N(CCC)CCClce
Water Solubility
ID - -
\(/an;ﬁ)sommhty from Kow 8.805 \é\:z;en: zt;lt: ta(nr:;/E)(:m 4.4439
REACH EC Number REACH EC Number
(pre-registration, by 2013) (registration, by Dec. 2019) Water solubility Exp (mg/L) Water solubility Exp Ref
Registry Number 63979-55-5 PubChem CID EPI WATERNT model
EU CLP Harmonized DK-EPA / DTU QSAR-based
Classification® CLP Advisory Classification
o Hydrolysis
REACH registration
fum”'ated minimum annual US TSCA (Oct. 2021) Hydrolysis Ka half-life pH 7 Hydrolysis Kb half-life pH 7
onnage
Hydrolysis Ka half-life pH 8 Hydrolysis Kb half-life pH &
Tox21 (2019) ToxCast (Oct. 2021)
EPI HYDROWIN modei
Molecular Formula C16 H18 CL2 N2 O1 Molecular weight (g/mole) 32524
Chemical Name Diphenylamine, 4'-(bis(2"-chloroethyl)amino)-4-hydroxy-
Ka
(Annex VI to CLP up to and including the 9th ATP, and including Nordic Council of Minister SPIN list for group entries) P
pKa Acid 10.4
- Standard deviation () 0.8
Melting point, Boiling point and Vapour pressure e Zees a5
- Standard deviation (1) 0.6

Melting Point Experimental

Melting Point (deg C 181.68
e (deg ©) (deg C) ACDLabs model

pKa estimate 999: no acidic moiety found. pKa estimate -999: no basic moiety found.



Partition coefficients Level I1II Fugacity Environmental Partitioning, emission to air, water and soil

pH 4 S 6 7 8 g Air Water Soil Sediment
LogD 1.74 3.86 3.97 3.99 399 399 3.97 Mass Amount (%) 1.92E-005 7.02 80.7 12.3
Half-Life (hr) 1.24 1440 2880 13000
Minimum LogD in the pH Maximum LogD in the pH Emissions (kgfhr) 1000 1000 1000 0
. 3.86 . 3.99
interval 4-9 interval 4-9
EPI Level lll Fugacity Model
ACDLabs modeis

LogD: Log octanol-water partition coefficient, which for ionizable compounds varies with the pH-dependent amounts of

neuiral and ionized species

Persistence time (hr) 3250
Persistence time (days) 135.4167
Log Koa 14.319 Log Kawr -10.809 EPI Level lll Fugacity Mode!

EFPI KOAWIN models

Koa: octanol-air partition coefficient. Kaw: air-water partition coefficient. Level I1I Fugacity Environmental Partitioning, emission only to water
2

Air Water Soil Sediment
Log Kow 3.51 Mass Amount (%) 2.56E-013 36.3 5.09E-007 63.7
Log Kow Exp Log Kow Exp Ref Half-Life (hr) 1.24 1440 2880 13000
EPI WSKOW mode! Emissions (kg/hr) 0 1000 0 0
LogKow: log octanol-water pariition coefficient EP! Level Il Fugacity Model
Kp (m3/ug) Mackay-based  0.23 Kp (m3/ug) Koa-based 51.2 Persistence time (hr) 1710
Phi Junge-Pankow-based  0.892 Phi Mackay-based 0.948 Persistence time (days) 71.25
Phi Koa-based 1 EP! Level lli Fugacity Model
EP! AEROWIN models

Kp: particle-gas partition coefficient. Phi: fraction of substance sorbed to atmospheric particulates Sewage Treatment Plant (STP) overall chemical mass balance using 10,000 hr
”

Total removal Biodegradation Sludge Adsorption  Volatilization
Koc from MCI (L/kg) 23040 Log Koc from MCI 4.3624 (%) 13.26 0.19 13.08 0
Koc from Kow (L/kg) 884.4 Log Koc from Kow 2.9466 EPI STPWIN modef
EP! KOCWIN models

Koc: soil adsorption coefficient of organic compounds. Kow: octanol-waler partition coefficient. MCI. first order
Molectlar Connectivity Index

Side 3-4: Fysisk-kemiske egenskaber, skaabne i miljoet



Atmospheric oxidation (25 deg )

OH Ozone
Half-Life (cl) 0.0516 0
Half-Life (hr) 0.619
Overall Rate Const. (OH: E-12
cm3/molecule-sec and OZ: E-17 207.2672
cm3/molecule-sec)
EPI AOPWIN models
Biodegradation
Biowin1 (linear model) Probability of Rapid Biodegradation 0.0467
Biowin2 (non-linear model) Probability of Rapid Biodegradation ~ 0.0002
Biowin3 Expert Survey Ultimate Biodegradation 1.8007
Biowin3 Expert Survey Ultimate Timeframe months
Biowin4 Expert Survey Primary Biodegradation 2.8206
Biowind Exp. Survey Primary Timeframe weeks
Biowin5 (MITI linear model) Biodegradation Probability -0.1682
BiowinG (MITI non-linear model) Biodegradation Probability 0.0009
Biowin7 (Anaerobic Linear) Biodegradation Probability -1.1247
Petroleum Hydrocarbon Biodegradation Half-Life (days)
EPI BIOWIN models
SkinBiowin1 and Biowin2: 20.5: "Rapid” <0.5: “Slow”
Biowfn3 and Biowind: 5 ~ hours; 4 ~ days; 3 ~ weeks; 2 ~ months; 1 ~ years.
Biowin5 and Biowin6: 20.5: “‘Readily’, <0.5: "Not readily’.
Biowin7: 20.5: “Fast’, <0.5: “Slow”
Exp Battery CASE Ultra Leadscope
Not Ready Biodegradability POS._IN POS_IN POS._IN

(POS=Not Ready)

DTU-developed models

Side 5-6: Bio-nedbrydning/akkumulering, akvatisk toksicitet

Bioaccumulation

BCF (L/kg wet-wt)
Log BCF (L/kg wet-wi)

Whole Body Primary Biotransformation Fish Half-Life (days)

95.83
1.982
0.1804

BCF Arnot-Gobas (upper trophic) Including Biotransformation (L/kg wet-wt) 62.25

BCF Arnot-Gobas (upper trophic) Zero Biotransformation (L/kg wet-wt)

341.5

BAF Arnot-Gobas (upper trophic) Including Biotransformation (L/kg wet-wt) 62.25

BAF Arnot-Gobas (upper trophic) Zero Biotransformation (L/kg wet-wt) 485.2
EP! BCFBAF models
BCF: Bioconcentration factor, BAF: Bioaccumulation factor
Aquatic toxicity
Exp Battery Leadscope SciQSAR
Fathead minnow 96h LC50 0.6731269 0.7366208
(mgil)
Domain ouT ouT ouT
LI E S e 0.4565404 0.3870346 0.5260463
(mg/L)
Domain IN IN IN
Pseudokirchneriella s. 72h
EC50 (mg/L) 0.4397876 0.04881282
Domain ouT ouT ouT
DTU-developed models
Fish 96h Daphnid 48h Green Algae 96h
LC50 (Fish) or EC50 (Daphnid and Algae) for
Most Toxic Class {mg/L) e = e
Max. Log Kow for Most Toxic Class 7 7 7
Most Toxic Class Phenols Phenols Phenols

Note

Chemical may not
be soluble enough

EPI ECOSAR models
ECOSAR Classes: Phenols



Oral absorption

Lipinski's Rule-of-five score (bioavailability)

Absorption from gastrointestinal tract for 1 mg dose (%)

Absorption from gastrointestinal tract for 1000 mg dose (%)

0
100
50

MRDD in Humans

Exp Battery CASE Ultra Leadscope SciQSAR

Leadscope model on Lipinski’'s Rule-of-five. Equation from literature on Gl abs.

Lipinski scores of O or 1: The substance may be bicavailable. Lipinski scores of 2, 3 or 4: The substance may not be

bioavailable.

Skin absorption

MRDD in Humans < 2.69

mg/kg-bw/d POS_IN POS_OUT POS_IN POS_IN

Dermal absorption (mg/cm2/event)

0.0002438

EPI DERMWIN mode!

Brain/blood Distribution

DTU-developed models

Modef based on data on pharmaceuticals. Maximum recommended daily dose in pharmaceutical clinical trials
employing primarily oral route of exposure and daily treatments, usually for 3-12 months.

Irritation and Sensitization

Log brain/blood partition coefficient

0.411

Equation from literature

Partitioning between the two tissues at equilibrium. >1: high, >0 to <1: medium, >-1 to <0, fair, <-1: low.

Exp Battery CASE Ultra Leadscope SciQSAR
Severe Skin Irritation in Rabbit POS_IN POS_IN POS_IN NEG_IN
Allergic Contact Dermatitis in N/A POS IN POS IN POS IN POS IN
Guinea Pig and Human* - - - -
Respiratory Sensitisation in Humans INC_OUT INC_OUT POS_OUT NEG_OUT
DTU-developed models
*Based on commercial training set

VEGA ADI

Skin Sensitization (CAESAR) POS Low 0.444

Metabolism
Exp Battery CASE Ultra Leadscope SciQSAR
CVIPZCS) SUsEiEles (HUFER NEG_IN NEG_IN NEG_IN NEG_IN
clinical data) - - - -
CYP2D6 substrates (Human INC_OUT POS._IN INC_OUT NEG_IN

clinical data)

DTU-developed models

Acute toxicity in Rodents

LD50 (mg/kg/d)

Reliability Index

CAESAR skin sensitization model is version 2.1.6 contained in VEGA command line version 1.1.2 BETA 5 with
calculation core version 1.2.4

Prediction: POS = Sensitizer, NEG = Non-sensitizer, SUSP.POS = Suspected sensitizer, POSS.NEG = Possible
Non-sensitizer, Exp = experimental value, Good = Good reliability, Mod = Moderate reliability, Low = Low reliabilfty.

Rat Oral

Rat Intraperitoneal
Mouse QOral

Mouse Intraperitoneal
Mouse Intravenous

Mouse Subcutaneous

45.29
15.89
57.58
84.67
1212
7.33

0.46
0.33
0.95
0.32
0.27
0.46

Protein binding by OASIS, alerts in:
- parent only Alkyl halides

- metabolites from skin metabolism simulator only Aldehydes; Alkyl halides; alpha-Activated haloalkanes;
Mustard compounds; Quinone methide(s)/imines, Quinoide
oxime structure, Nitroquinones, Naphthoquinone(s)/imines

- metabolites from auto-oxidation simulator only Alkyl halides; Quinone methide(s)/imines, Quinoide oxime
structure, Nitroquinones, Naphthoquinone(s)/imines

ACDLabs models

Relrability index: <0.3 = Not reliable prediction quality; 0.3-0.5 = borderline prediction quality; 0.5-0.75 = moderate
prediction quaitty; >0.75 = high prediction quality.

Side 7-8: ADME, akut tox, hud irritation/allergi

Protein binding by OECD, alerts in:
- parent only Mustards

- metabolites from skin metabolism simulator only alpha-Halocarbonyls; Mono-carbonyls; Mustards; Polarised
alkene - ketones; Quinone-imine

- metabolites from auto-oxidation simulator only Mustards; Polarised alkene - ketones; Quinone-imine

Protein binding potency Cys (DRPA 13%), alerts in:

- parent only Out of mechanistic domain



- metabolites from skin metabolism simulator only

- metabolites from auto-oxidation simulator only

DPRA above 21% (DPRA 13%) >> Non-Conjugated
monoaldehydes (reactive); DPRA above 21% (DPRA 13%) >>
p-Phenylenediamine derivatives

DPRA above 21% (DPRA 13%) >> p-Phenylenediamine
derivatives

Protein binding potency Lys (DRPA 13%), alerts in:

- parent only

- metabolites from skin metabolism simulator only

- metabolites from auto-oxidation simulator only

Out of mechanistic domain

DPRA above 21% (DPRA 13%) >> Aminophenol derivatives
(reactive); DPRA less than 9% (DPRA 13%) ==
Non-alpha,beta-conjugated monoaldehydes (non reactive)

DPRA above 21% (DPRA 13%) >> Aminophenol derivatives
(reactive)

Keratinocyte gene expression, alerts in:

- parent only

- metabolites from skin metabolism simulator only

- metabolites from auto-oxidation simulator only

Very high gene expression >> Substituted para- and
ortho-phenylenediamines, aminophenols and benzenediols

High gene expression >> Non-conjugated aldehydes and
dialdehydes; Moderate gene expression >> Fragrance
aldehydes; Very high gene expression >> alpha,
beta-Unsaturated carbonyl compounds; Very high gene
expression >> Substituted para- and ortho-phenylenediamines,
aminophenols and benzenediols

Very high gene expression >> alpha, beta-Unsaturated
carbonyl compounds

Protein binding potency GSH, alerts in:

- parent only

Not possible to classify according to these rules (GSH)

OECD QSAR Toolbox v.4.1 profilers

Profiler predictions are supporting information to be used together with the refevant QSAR predictions

Endocrine and Molecular Endpoints

Side 9-10:
Molekylaer
aktivitet

Exp Battery CASE Ultra Leadscope SciQSAR
Estrogen Receptor a Binding, Full INC OUT  NEG_IN INC_OUT  POS IN (pote ntiel
training set (Human /in vitro)
Estrogen Receptor a Binding, Balanced E D)
Training Set (Human in vitro) POS_IN POS_IN POS_IN NEG_IN
I_Estr_ogen Receptor a Activation (Human POS_OUT INC_OUT INC_OUT POS._IN
in vitro)
Estrog_en _Receptor Activation, CERAPP N/A N/A NEG IN N/A
data (in vitro) -
Cj?r(ir)ogen Receptor Inhibition (Human in INC_OUT INC_OUT NEG_IN POS._IN
Androgen_ Receptor Binding, CoMPARA N/A N/A POS_OUT NIA
data (in vitro)

9

Exp Battery CASE Ultra  Leadscope SciQSAR
Androgen Receptor Inhibition,
CoMPARA data (in vitro) N/A NIA =EE I NIA
Androgen Receptor Activation,
CoMPARA data (in vitro) NIA NIA NEG_IN NIA
Thyroperoxidase (TPQO) inhibition
QSAR1 (Rat in vitro) e e “UE e
Thyroperoxidase (TPO) inhibition
QSAR2 (Rat in vitro) N/A NIA POS_IN NIA
Sodium/icdide symporter (NIS), higher N/A NIA POS IN N/A
sensitivity -
Sodium/iodide symporter (NIS), higher N/A NIA INC OUT N/A
specificity -
Thyroid Receptor a Binding (Human in vitro)
- mg/lL 52024.02 201.7734 69.71142
- pM 159955.8 620.3831 214.3384
- Positive for ICso =10 uM
- Positive for ICs0 = 100 uM
- Domain ouT ouT ouT ouT
Thyroid Receptor B Binding (Human in vitro)
- mg/L 10524.57 6.459723 628.4979
- pM 32359.38 19.86141 1932.413
- Positive for ICs0 €10 pM
- Positive for ICso <100 pM
- Domain ouT ouTt ouT ouT
Arylhydrocarbon (AhR) Activation —
Rational final model (Human in vitro) M = HEE L it
Arylhydrocarbon (AhR) Activation —
Random final model (Human in vitro) N/A NIA NEG_OUT N/A
PliegiEie XX Feseior (P4) By N/A INC_OUT POS OUT  POS OUT  INC_OUT
(Human in vitro) - - - -
Pregnane X Receptor (PXR) Binding
(Human in vitro) NEW N/A NIA NEG_IN NIA
Pregnane X Receptor (PXR) Activation
(Human in vitro) N/A NIA INC_OUT NIA
Pregnang X Receptor (PXR) Activation N/A N/A NEG IN N/A
(Rat in vitro) -
CYP3A4 Induction (Human in vitro) NIA NIA NEG_QUT NIA
Constitutive Androstane Receptor
(CAR) Activation at max. 20 uM (in vitro) N/A NIA NEG_IN NIA
Constitutive Androstane Receptor
(CAR) Activation at max. 50 pM (in vitro) A A Fos It A
Constitutive Androstane Receptor N/A N/A POS_IN N/A

10



Exp Battery CASE Ultra  Leadscope SciQSAR
(CAR) Inhibition at max. 20 pM (in vitro)
Constitutive Androstane Receptor
(CAR) Inhibition at max. 50 uM (in vitro) R R FUELIN Bk
DTU-developed models
Estrogen Receptor Binding, alerts in:
- parent only Strong binder, OH group
- metabolites from in vivo Rat metabolism Strong binder, NH2 group; Strong binder, OH group; Moderate
simulator only binder, NH2 group; Weak binder, OH group

- metabolites from Rat liver S9 metabolism

simulator only Strong binder, OH group

rtER Expert System - USEPA, alerts in:
- parent only No alert found

- metabolites from in vivo Rat metabolism

) No alert found
simulator only

- metabolites from Rat liver S9 metabolism

h No alert found
simulator only

OECD QSAR Tooibox v.4.2 profilers

Profiler predictions are supporting information to be used fogether with the relevant QSAR predictions

Developmental Toxicity

Battery CASE Ultra Leadscope SciQSAR

Teratogenic Potential in Humans ~ POS_IN POS_IN POS_IN NEG_IN

DTU-developed models based on commercial training set

Genotoxicity - Structural Alerts for DNA Reactivity

Battery CASE Ultra Leadscope SciQSAR

Ashby Structural Alerts POS_IN POS_IN POS_IN INC_OUT

DTU-developed models based on commercial training set

DNA binding by OASIS, alerts in:

Haloalkanes Containing Heteroatom; Nitrogen and Sulfur

- parent only Mustards
DNA binding by OECD, alerts in:
- parent only Mustards; Tertiary aromatic amine

OECD QSAR Toolbox v.4.2 profilers

Profiler predictions are supporting information to be used together with the relevant QSAR predictions

In vitro Genotoxicity - Bacterial Reverse Mutation Test (Ames test)

Exp Battery CASE Ultra Leadscope SciQSAR
Ames test in S. typhimurium {in vifro) POS_IN POS_IN POS_IN POS_IN
*Direct Acting Mutagens (without S9) N/A NEG_OUT POS_OUT NEG_IN NEG_OUT
*Base-Pair Ames Mutagens N/A INC_OUT INC_OoUT NEG_IN POS_IN
*Frameshift Ames Mutagens N/A POS_IN NEG_IN POS_IN POS_IN
*Potent Ames Mutagens, Reversions = N/A POS_IN POS_IN POS_IN POS._IN

10 Times Controls

DTU-developed models

* The four models (Direct Acting mutagens (without S9), Base-Pair Ames Mutagens, Frameshift Ames Mutagens,
Potent Ames Mutagens) should not be used to determine if substances are Ames mutagens, but can be used for
indication of mechanism or potency for cases where the main Ames model (Ames test in S. typhimurium (in vitro)) is
POS_IN.

VEGA Mut. / Non-mut. scores Used models

Mutagenicity consensus POS 068/0 4

Mutagenicity (Ames) consensus model version 1.0.2 contained in VEGA version 1.1.4 with calculation core version
124

Prediction: POS = Mutagenic, NEG = Non-mutagenic.

VEGA
ISS CAESAR SarPy KNN
POS_Good POS_Mod POS_Mod POS_Mod

Four individual models in mutagenicity consensus mode! version 1.0.2 contained in VEGA version 1.1.4 with
calculation core version 1.2.4

Prediction: POS = Mutagenic, NEG = Non-mutagenic, SUSP.POS = Suspected mutagenic, POSS5.NEG = Possible
Non-mutagenic, Exp = experimental value, Good = Good reliability, Mod = Moderate reliabiiity, Low = Low reliabiiity.

DNA alerts for AMES by OASIS, alerts in:

- parent only No alert found

In vifro mutagenicity (Ames test) alerts by ISS, alerts in:

- parent only Sor N mustard

OECD QSAR Toolbox v.4.2 profilers

Profiler predictions are supporting information to be used together with the relevant QSAR predictions

Side 11-12: Udviklingsdefekter, DNA skader



Other irn vitro Genotoxicity Endpoints

- parent only Sor N mustard

QECD QSAR Toolbox v.4.2 profilers

Profiler predictions are supporting information to be used together with the relevant QSAR predictions

Carcinogenicity
E Ultra Leadscope
FDA RCA Cancer Male Rat POS_OUT NEG_IN
FDA RCA Cancer Female Rat POS_IN POS_IN
FDA RCA Cancer Rat POS_OUT POS_IN
FDA RCA Cancer Male Mouse POS_IN POS_IN
FDA RCA Cancer Female Mouse POS_IN POS_IN
FDA RCA Cancer Mouse POS_IN POS_IN
FDA RCA Cancer Rodent POS_IN POS_IN

Commercial models from CASE Ultra and Leadscope

FDA RCA: Data from US Food and Drug Administration as part of Research Cooperation Agreement

Carcinogenicity (genotox and nongenotox) alerts by ISS, alerts in:

- parent only S or N mustard (Genotox); Structural alert for genotoxic

carcinogenicity

Oncologic Primary Classification, alerts in:

- parent only Aromatic Amine Type Compounds; Nitrogen Mustards Reactive

Functional Groups; Phenol Type Compounds

Exp Battery CASE Ultra Leadscope  SciQSAR
Chromosome Aberiatlons in Chinese Hamster N/A NEG_OUT  INC_OUT INC_OUT NEG_IN
Ovary (CHO) Cells
Chromosome Aberrations in Chinese Hamster POS OUT POS_OUT  POS IN INC_OUT
Lung (CHL) Cells
Mutations in Thymidine Kinase Locus in POS IN POS IN POS IN POS IN
Mouse Lymphoma Cells - — — -
Mutations in HGPRT Locus in Chinese
Hamster Ovary (CHO) Cells POS QUT POS OUT POS_IN NEG_QUT
Unscheduled DNA Synthesis (UDS) in Rat NEG IN NEG IN NEG IN NEG IN
Hepatocytes - - - -
Syrian Hamster Embryo (SHE) Cell POS OQUT POS OUT INC_OUT POS_IN
Transformation
DTU-developed models
*Based on commercial fraining set
HGPRT: Hypoxanthine-guanine phosphoribosyltransferase
DNA alerts for CA and MNT by OASIS, alerts in:
- parent only No alert found
Protein binding alerts for Chromosomal aberration by OASIS, alerts in:
- parent only Nitrogen Mustard
OECD QSAR Toolbox v.4.2 profilers
CA.: Chromosomal aberration, MNT. Micronucleus test
Profiler predictions are supporting information to be used together with the relevant QSAR predictions

It vive Genotoxicity Endpoints

Exp Battery CASE Ultra Leadscope  SciQSAR
Sex-Link_ed Recessive Lethal (SLRL) Test in POS_IN POS_IN POS IN POS_IN
Drosophila m.
Micronucleus Test in Mouse Erythrocytes POS_IN POS OUT POS_IN POS_IN
Dominant Lethal Mutations in Rodents POS_IN POS_IN POCS_IN POS_IN
Sister Chromatid Exchange in Mouse Bone POS_ IN INC_OUT POS_IN POS_IN
Marrow Cells
Comet Assay in Mouse POS_IN POS IN NEG_OUT POS_IN

OECD QSAR Toolbox v.4.2 profilers

Profiler predictions are supporting information to be used together with the relevant QSAR predictions

Exp Battery CASE Ultra Leadscope SciQSAR

Liver Specific Cancer in Rat or Mouse NEG_OUT NEG_IN INC_OUT INC_OUT

DTU-developed models

In vivo mutagenicity (Micronucleus) alerts by 1SS, alerts in:

DTU-developed models

Side 13-14: DNA skader, kraeftfremkaldende effekt



Abbreviations

INC: inconclusive. A definite call within the defined applicability domain could not be made.

NEG: negative

POS: positive

IN: inside applicability domain

OUT: outside applicability domain

Exp: Experimental values, from EpiSuite experimental databases or DK DTU QSAR models training sets.

N/A: Not applicable, cither because training sct data cannot be released for commercial or proprictary
models / training sets, or because the model was not developed in a given QSAR software (i.c. a given
prediction 1s not available as the model version does not exist).

Important notes

This is an automatically generated report from the Danish (Q)S AR Database, http://gsar.food.dtu.dk.

For predictions from CASE Ultra, Leadscope, SciQSAR as well as the Acute toxicity in rodent from
ACDLabs information on the software versions can be found in the QMRFs. For the other predicted
properties the software versions are:

EPI MPBPWIN v1.43
EPI HENRYWIN v3.20
EPI WSKOW v1.42
EPI WATERNT v1.01
EPI KOAWIN v1.10
EPI AEROWIN v1.00
EPI KOCWIN v2.00

EPI Level I Fugacity Model (EPI Suite v4.11) .
EPI STPWIN (EPI Suite v4.11) Side 15-16:

EPI AOPWIN v1.92 Forkortelser og

EPI BIOWIN v4.10 .
EPI BCFBAF v3.01 brugsbetingelser

EPI ECOSAR v1.11

EPI DERMWIN v2.02

ACD/ ToxSuite 2.95.1 Ionization\pKa
ACD/ ToxSuite 2.95.1 Ionization\ LogD
ACDY ToxSuite 2.95.1

It is recommended to run the latest version of the EPI Suite Programs in preference of the predictions given
in this document when these endpoints are of importance and new versions have been released from the
United States Environmental Protection Agency in comparisons. EPI Suite can be downloaded from the US
EPA homepage: hitp://www.epa.gov/oppt/exposure/pubs/episuitedLhtm

For further information on the applied systems, see the following homepages:

Case Ultra: http://www.multicase.com/case-ultra

Leadscope: hitp://www.lcadscope.com/

SciQSAR: http://Thasa-llc.com/
ToxSuite: http://www.acdlabs.com/

Copyright notice, terms and conditions of use

Permission is granted to use information from the database as is. The database is an expert tool where the final
assessment of properties is not dictated by the (Q)SAR estimates, but by the user's own scientific judgment. Aside from
the fact that models are never perfect, the (Q)SAR field is under rapid development and models are regularly updated
and improved. It is also impossible to provide the detailed information accompanying each individual prediction that is
available to those who do not own licences to the software platforms. The structural information in the database stems
from many sources and in some cases it may be wrong. The structures are also in some cases abbreviated in that
possible anions and cations have been removed. This can have important toxicological significance (e.g. for Heavy
Metal salts).

All access to the database should happen through the provided client-side software and without any use of automated
workflow or scripting.

Reproduction of information from the database is permitted provided the source is acknowledged as follows: “Danish
(Q)SAR Database, Division of Diet, Disease Prevention and Toxicology, National Food Institute, Technical University
of Denmark, http://qsar.food. dtu.dk.”

The Technical University of Denmark (DTU) is not responsible for any errors or inaccuracies the database may contain
and is not liable for any use that may be made of the information contained therein. DTU do not warrant, and hereby
disclaim any warranties, with respect to the accuracy, adequacy or completeness of any information obtained from this
database. Nor do we warrant that the site will operate in an uninterrupted or error-free manner or that the site and its
components are free of viruses or other harmful components. Use of information obtained from or through this site is at
your own risk. As a user of this database, you agree to indemnify and hold DTU harmless from any claims, losses or
damages, including legal fees, resulting from your use of this database, and to fully cooperate in DTU's defense against
any such claims.

The user requests are processed by the server hosting the database which in the process stores information. Only
authorized employees have authorized access to the server and reasonable measures are in place to protect the server
from unauthorized access. DTU uses the stored user request information solely for error tracking and to collect
anonymized statistics (number of users, humber of searches, number of report downloads etc.), and we do not release
any information at the level of individual searches. However, as the online user access to the database does not happen
through a secure connection and as any server/PC/network that the requests pass through may be compromised by
unauthorized access, we cannot guarantee that the information submitted by users does not fall into the hands of third
parties.

These terms are governed by Danish Law, with the exception of international private law and conflict of law rules, to
the extent that such rules would result in the application of another country's law. Any dispute arising between the
parties in connection with the use of this database, including the interpretation of the above terms, which cannot be
settled amicably by negotiation between the parties, shall be settled by the Court of Lyngby, Denmark, as the court of
first instance.
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Brug af databasen i OECD QSAR Toolbox

« Danish (Q)SAR Database er integreret via on-the-fly-access, sa brugere af Toolboxen
kan traekke forudsigelser ind til brug for understgttelse af eksempelvis read-across
ekspertvurderinger af kemiske stoffer

% norden TYECHA qsi }) Ministry of and Food of D K iy |
Nordic Council of Ministers . o 1

....................... Environmental Protection Agency Institute >

Danish (Q)SAR Database

QSAR Toolbox 4.4.1 [Document 1]

QSAR TOOLBOX @

P Input » Profiling P Category definition

A
IC1I0
o Al Workflow ibition pxi :

= M| =, [

Trend analysis Read across || (Q)SAR Standardized Automated

@i%sg & Leadscope” ScMatics QSAR TOOLBOX
e
&2 = @asis
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Brug af databasen til REACH Annex Il 2016

Strukturer og forudsigelser database blev brugt til REACH Annex Ill fortegnelse af EU’s
Kemikalieagentur (ECHA)

MECHA

EUROPEAMN CHEMICALS AGENCY

Preparation of an inventory of
substances suspected to meet
REACH Annex III criteria

Substances registering in the tonnage band of 1-10 tonnes/year meeting either one or both of the Annex lll criteria have to provide full
Annex VIl information:

a. substances predicted (i.e. by the use of QSARs or other evidence) to likely meet criteria for CMR category 1A or 1B or Annex XIlI
criteria (i.e. PBT and vPvB);

b. substances with dispersive or diffuse use(s) AND predicted to likely meet criteria for any health or environmental hazard classes
or differentiations under CLP Regulation.

The REACH registration deadline for phase-in substances in the 1-10 tonnage band was 31 May 2018

23 September 2022 DTU Food Danish (Q)SAR Database
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Brug af databasen i screeningsprojekter, eks.

* Miljostyrelsen, vejledende selv-klassificeringer (2016-18, 2010, 2009, 2001)

* Miljgstyrelsen, hormon-relaterede aktivitet, screening af 72,000 REACH stoffer (2014)
* Miljgstyrelsen, CMR effecter, screening af 72,000 REACH stoffer (2013)

* EU projekt (ChemScreen), screening for reproduktionstoksisk effekt (2010-2013)

* Miljgstyrelsen, PMT screening (2017-20), PBT screening (2002), POP screening (1999)

» Vores bidrag til OECD arbejde i “QSAR Application Toolbox Management Group” og
“QSAR Assessment Framework Group”

@ Miljoministeriet

= Miljgstyrelsen

23 September 2022 Danish (Q)SAR Database
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23 September 2022

QSAR projekter p.t. for at udvide databasen

H2020 ATHENA (udvikling af modeller for aktivitet relateret til stofskiftehormon-systemet)
H2020 FREIA (udvikling af modeller for aktivitet relateret til hunlig fertilitet)

LIFE Concert REACH (inkorporering af italienske VEGA modeller for mange effekter)
Miljgstyrelsen ToAD (udvikling af modeller modeling relateret til skader pa afkom)
Miljgstyrelsen hud-allergi (udvikling af modeller for hud-allergifremkaldende effect)

A B (= D E
1 CASnumber 58729-33-8 76-57-3 103-90-2 etc.

b e O H
TR O
e q
P " Necw, | H
2 Structure information N/E” Ho

3 Effect/ property information X Y X etc.

Forudsigelser for 650,000
stoffer og inkorporering i
databasen

Data til traeening og validering Udvikling / validering

Danish (Q)SAR Database
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D a n I S h (Q ) SA R M 0 d e | S Ministry of Environment 8' I_eadscope I National Food EIE
nstitute - a4

powered by Leadscope Predictive Data Miner —— andFood of Denmark -

Home New query Cuick start guide Model documentation Contact Danish (Q)SAR Database

Molecule Id (optional): ‘ ‘

O Select all
CREOHAEREERED

Predict

[ Environmental [ Estrogen receptor (ER)

P.t. adgang til at

[ ADME [ ER alpha binding, all {human in vitro)
[0 ER alpha binding, balanced (human in vitro) fOfUdSIge
| Endocrine/malecular 2 [ ER alpha activation (human in vitro) 5
I Genotoxicity/cancer [0 ER Activation (in vitro, CERAPP data) b ru g e rd efl n e red e
[ ' [0 Androgen receptor (AR) StOﬂ:er | 42 (Q)SAR
Other endpoints
[ AR inkibition (human in vitra) mOde”er

[0 AR binding {in vitro, CoMPARA data)
[ AR activation [in vitro, CoMPARA data)
[0 AR inhibition (in vitro, CoMPARA data)

[ Thyroid-related endpoints
O Thyroperoxidase {TPQ) inhibition QSAR1 (in vitro)
O Thyroperoxidase {TPO) inhibition QSAR2 (in vitra)

HeoEEMREENEE

DNENNOEEEEEEE]
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Tak for opmarksomheden

DTU QSAR kolleger:
Nikolai G. Nikolov (senioforsker)
Ana C.V.E. Nissen (postdoc)
Cecilie A. Mgller (akademisk medarbejder)
Henrik Tyle (pensionist, DTU gaest, tidl. Miljgstyrelsen)
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