www.vegahub.eu

Do you need assistance For

: ToxWeighF B
Welcome to the ] ‘ CONTACT US

—~ 4 . ——
ToxRead P
Offering a Family of tools to evaluate S 4

chemical hazard: VEGA, ToxRead,
ToxWeight, ToxDelta, and JANUS.

VEGA is the QSAR software with tens
of models For individual properties.

Life-Sphera

' S5 : L "\ .
VEGA HUB ~ QSAR -~ Download ~ W;@ﬂfﬁ: Community News Contacts

VEGA, introduction and novelty generated in this project
Alberto Manganaro, KODE s.r.l., Italy
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2 Pre-built tools

VEGAHUB

- Linksto SWto
develop new
models
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- Pre-built tools

VEGAHUB VEGA
ToxRead

JANUS

Sphera
(toDIVINE)
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egulatory use

@ OECD
@ ECHA

Ministries

O EFSA

substance evaluation

Q Docked to the OECD QSAR Toolbox

9 Projects from Italian Health and Environmental

Q Used by German UBA for prioritization and

HMECHA

Preparation of an inventory of

substances suspected to meet
REACH Annex III criteria

Technical documentation

MECHA

EUROPEAN CHEMICALS AGENCY

Practical guide
How to use and report (Q)SARs

SCIENTIFIC OPINION

doi: 10.2903/}.efs2.2017.4971

Guidance on the use of the weight of evidence
approach in scientific assessments

Anthony Hardy, Diane Benfol

FSA Scientific Committee,
rd, Thorhallur

EFSA

o
eJ EFSA Journa

Halldorsson, Michael John Jeger,
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Sources of the models

« EC /UBA/EFSA Projects

* Arnot-Gobas model for BCF (US EPA - EPI Suite software)
* Meylan model for BCF (US EPA - EPI Suite software)

* MOA aquatic (US EPA - TEST)

 Koc model (NIH — OPERA software)

 Koa model (NIH — OPERA software)

* Cramer class model (JRC - Toxtree software)

* Verhaar class model (JRC - Toxtree software)
 Mutagenicity ISS model (JRC - Toxtree software)
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Documentation

J QRMF
] Datasets
J Guides
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The conceptual
architecture

1 Individual models
1 Tool for reliability, to be used

also for read-across
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redictive models

@ VEGA in silico platform - version 1.1.5 = X

80 models regarding
properties on

Tox Ecotox Environ Phys-Chem

et
i

INSERT T Selict all oaeils

e ot Q Human toxicity
@ Smh:em::::p:y {Ames test) CONSENSUS model - v. 1.0.3 O E CO_ tOXi Ci ty

[] Mutagenicity (Ames test) model (CAESAR) - v. 2.1.13

[] Mutagenicity (Ames test) model (SarPy/IRFMN) - v. 1.0.7 O E nVi ro n m e ntal

] Mutagenicity {(Ames test) model (I55) - v. 1.0.2
[] Mutagenicity (Ames test) model (KNN/Read-Across) - v. 1.0.0 O P hySiCO_Che m i Cal
[] Carcinogenicity model (CAESAR) - v. 2.1.9

[] Carcinogenicity model (ISS) - v. 1.0.2 ' ' '
[] Carcinogenicity model (IRFMN/Antares) - v. 1.0.0 O TOXICO kl netICS
[] Carcinogenicity model (IRFMN/ISSCAN-CGX) - v. 1.0.0

®
@
@
®
@
@
®
@
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redictive models — Examples

INSERT

SELECT

&

EXPORT

@ VEGA in silico platform - version 1.1.5

nsert SMILES:

Mi=Mc1ccco(MNc1C)c2occo{Mic2C )

/

Delete All Delete

Insert page
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redictive models — Examples

'-.
4
e

®

3

INSERT

\#&| VEGA in silico platform - version 1.1.5

Ecotox Environ
] oot Mot

Consensus models:
® [ Mutagenicity (Ames test) CONSENSUS model - v. 1.0.3

Ph_y_rs-llhem

Mutagenicity (Ames test) model (CAESAR) - v. 2.1.13

[ ] Mutagenicity (Ames test) model (I55) - v. 1.0.2

] Mutagenicity (Ames test) model (KNN/Read-Across) - v. 1.0.0
[] Carcinogenicity model (CAESAR) - v. 2.1.9

] Carcinogenicity model (ISS) - v. 1.0.2

] carcinogenicity model (IRFMN/Antares) - v. 1.0.0

[] Carcinogenicity model (IRFMN/ISSCAN-CGX) - v. 1.0.0

@
2]
@)
@
@
@
@
@

Select page
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redictive models — Examples

@ VEGA in silico platform - version 1.1.5

PDF
INSERT
[] PDF reports (one for each model)

[[] single PDF report (ordered by model)

Single POF report (ordered by molecule)

‘C:'ILUS ers\annahConelrive\Deskiop ‘ [ﬁ

igh Resolution ) Low Resolution

[[] Plain text files (one for each model)

[] summary (single plain text file)

Export page
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redictive models — Examples

VEGA Mutagenicity (Ames test) model (CAESAR) 2.1.13 page 1

|

Prediction for compound Molecule 0

Prediction: 0 Reliability: ﬁ ‘lﬁ" ‘ﬁ

Prediction is Mutagenic, the result appears reliable. Anyhow, you

should check it through the evaluation of the information given in the
following sections. u u
H "‘w" The following relevant fragments have been found: SA29 Aromatic

diazo

Compound: Molecule 0
Compound SMILES: N(=Nc1ccee(N)c1C)e2eecee(N)c2C
Experimental value: -
Predicted Mutagen activity: Mutagenic
Structural alerts: SA29 Aromatic diazo
Reliability: the predicted compound is into the Applicability Domain of the model
Remarks:
none
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Predictive models — Output other pages

3.1 Applicability Domain:
Similar Compounds, with Pre

[ ]
o

o

CAS: 119631-00-4,
Dataset id: 3482 (Trainin
SMILES: N(=Nc1cce(c(N
Similarity: 0.977

Experimental value: Mutz
Predicted value: Mutager

CAS: 84434-45-7

Dataset id: 2696 (Test st
SMILES: N(=Nc1cceeel(
Similarity: 0.951

Experimental value: Mutz
Predicted value: Mutager

CAS: T467-29-0
Dataset id: 3021 (Trainin
SMILES: N{=Nc1cc(c(N)
Similarity: 0.949

Experimental value: Mutz
Predicted value: Mutager

CAS: 5857-92-1

Dataset id: 2566 (Trainin
SMILES: IO_SIEH =Nclci
Similarity: 0.

Experimental value: Mutz
Predicted value: Mutager

CAS: 97-56-3
Dataset id: 594 (Traini
SMILES: N(=Nc1cceeel
Similarity: 0.925

Experimental value: Mutz
Predicted value: Mutager

CAS: 84434-42-4
Dataset id: 1799 (Trainin
SMILES: N(=Nclcce(Nje
Similarity: 0.924

Experimental value: Mutz
Predicted value: Mutager

4.1 Reasoning:
Relevant Chemical Fragments and Moieties

V.EG/\

(Molecule 0) Reasoning on fragments/structural alerts:

Fragment found: SA29 Aromatic diazo

N—N

\

Ar Ar

Aromatic diazo. If a sulfonic acid group (-SO3H) is present on each of the rings that contain the diazo group, the

Ar = Any aromatic/heteroaromatic ring

*  Chemicals with a sulfonic acid group (-
S03H) on both rings linked to the diazo
aroup are excluded.

substance should be not classified.

Following, the most similar compounds from the model's dataset having the same fragment.

oo

CAS: 119631-00-4

Dataset id: 3482 (Training set)

SMILES: N(=Nc1ccc(c(N)c1)C)c2eec(c(N)c2)C
Similarity: 0.977

Experimental value: Mutagenic
Predicted value: Mutagenic

CAS: 84434-45-7

Dataset id: 2696 (Test set)

SMILES: N(=Nc1ccecec1C)c2eeo(N)c(c2(N))C
Similarity: 0.951

Experimental value: Mutagenic
Predicted value: Mutagenic

CAS: 7467-29-0

Dataset id: 3021 (Training set)

SMILES: N(=Nc1cc(c(N)cc1(N))C)c2ecocc2C
Similarity: 0.949

Experimental value: Mutagenic
Predicted value: Mutagenic

main of the model.

| value in the training set have been found.

in the training set is good.

rimental values that agree with the predicted

the descriptor range of the compounds of the

been found in the compounds of the training
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* . Predictive models — ADI parameters

Q Visualization of similar substances
Q Similarity index (chemical; sub-indices)
Q Chemometric check (descriptor space)

Q Atom centered-fragment (chemical) P

'\

Q Check of the descriptor sensitivity (algorithm)

VASE/A

> Chemical input space

> Characteristics of the algorithm

Q Uncertainty (algorithm)

\

J

Q Fragments for outliers (output space)

Q Prediction Accuracy (output space)

> Input and output toxicological space

Q Prediction Concordance (fox) exploration)
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m...... Predictive models — ADI accuracy

Prediction for the compound no. 1: CN(C)C(=O)NC1=CC(Cl)=C(C)C=C1
Cl
Carcinogenic: Non-Positive
Class indices: Positive=0.079, Non-Positive=0.921
Remarks for the prediction:

The following chemicals similar to the query compound have been identified in the CAESAR database:

| Dataset id: 162
N SMILES: Clclcec(ccl )NC(=O)N(C)C
- \(" Similarity: 0.884

N
Experimental class: Positive
edicted class: Non-Positive
Cl
Dataset id: 754

SMILES: O=C(Nclccc(ccl)C)N
Similarity: 0.857
N

Experimental class: Non-Positive
edicted class: Positive
N

V.EG/\
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Prediction is Possible NON-Mutagenic, but the result shows some

Prediction: Reliability: 74

critical aspects, which require to be checked:
- similar molecules found in the training set have experimental values
that disagree with the predicted value

Global AD Index
AD index =0.719
Explanation: the predicted compound could be out of the Applicability Domain of the model.

Similar melecules with known experimental value
Similarity index = 0.901
Explanation: strongly similar compounds with known experimental value in the training set have been found.

Accuracy of prediction for similar molecules
Accuracy index = 1
Explanation: accuracy of prediction for similar molecules found in the training set is good.

Concordance for similar meolecules

Concordance index = 0.33

Explanation: similar molecules found in the training set have experimental values that disagree with the
predicted value.

Atom Centered Fragments similarity check

ACF index =1

Explanation: all atom centered fragment of the compound have been found in the compounds of the training
set.

Predictive models — ADI concordance

VIE&A

Compound #1

CAS: 154028-32-7

Dataset id: 2989 (Training set)

SMILES: O(c2cecee{(C=Cclcee(N)cc1)c2)C
Similanty: 0.907

Experimental value: Mutagenic
redi value: Mutagenic

|Alerts (not found in the target): SM44: SM104 |

Compound #2

CAS: 7570-37-8

Dataset id: 1345 (Training set)

SMILES: O(c1ccc(cc1)C=Cc2ccc(N)cc2)C
Similarity: 0.905

Expernmental value: Mutagenic
red value: Mutagenic

| Alerts (not found in the target): SM44: SM104 |

Compound #3

CAS: 56-53-1

Dataset id: 2731 (Test set)

SMILES: Oc1cee(ce1)C(=Cic2ccc{O)cc2)CC)CC
Similanty: 0.893
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Read across tool

toxT

Insert SMILES:

Exam ples CC(=0JNC1=CC=C(C=C1)0

Mumber of similar molecules: 3 EJ

Endpoint: | Mutagenicity

| Run read-across

Initializing datab
Database correctly initialized.

ru1utﬂuerm.|t BOR
) :umuljtn:ln and Concentration in fish: 857
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* Target molecule in the center of the visualization panel

« Target compound directly connected to most similar
molecules (in inner circle)

Structural alerts in the triangles

Paths connect molecules sharing the same structural
alert

« Shape: circles are molecules, triangles are structural
alerts

 Circle dimension: related to similarity

« Color: red or green with different saturation indicates
active or non active at different levels

 Clicking on nodes shows structure, explanation, etc.
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@]
|
@]
d
o or

Details of rule SA12

Hame: S5R12 o
Description: Quinones (Benigni/Bc|
Experimental accuracy: 0.76& =
Fisher test p-value: < 10e-&

.

17241-69-7

84.54.8

Details of molecule 84-54-8

Hame: 14483 o
CAS5: £4-54-8

SMILES: O=Clc3ccccc3 (C(=0)c2cc(cccl2)C)
Similarity to target: 0.3973

1

Experimental activity: non mutagen

l |
0]

Molecular Weight: 235.66
LogP (experimental): 4.37

Details of molecule 84-65-1

Hame: 14512
CAS: 84-65-1

Similarity to target:

4 11

Experimental activity: mutagen

-

SMILES: C=Clc3cecccc3 (C(=0) czcccB

=

»

Label Rule Set

R1.0  Quinones (Benigni/Bossa structural alert no. 12)

R2.0  [IRFMN alert n. 278 for Mutagenicity, defined by the SM..,

R3.0  [IRFMN alert n. 165 for Mutagenicity, defined by the SM..,

tox=ead
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| £ Read-Across chart

Read across tool — Quantitative endpoints: graph

6.0 log units

3.0 log units

0.0 log units

99-54-7

 —147-16708-70-8
T

‘»-Vf"\‘

18708-70-8

117-18-0

——

~

| £ Details of rule MNB32

o @] = )

Acceptor atoms for
H-bonds (N, O, F)

Details of rule MNE32

Hame: MNB32

Description: IRFMN alert n. 32 for BCF, acceptor atoms for H-bonds (N,C,F),

i m |

with

S

=

|£| Details of rule MMB30

/

O—N?®

[ »

\ -

O]

Details of rule MNB30

Name: MNE3O0 i
Description: IRFMN alert n. 30 for BCF, nitro groups (aromatic), E

=

< m | 3

List of molecules where the rule applies {max 100)

o o CAS: 18708-70-8 =
+,!L SMILES: O=[N-+{[0-])cic{cc{cc1ChnCl
° Similarity: 0.974
cl cl Experimental value: 2.72 log units

CAS: 117-18-0

< m v

Cl

Cl N\

Cl

Molecular Weight: 226,25
LogP (calculated): 3,744

Label Rule Set

R2.0 IRFMM alert n. 32 for BCF, acceptor atoms for H-bonds (M,...

R1.0

IRFMM alert n. 30 for BCF, nitro groups (aromatic), with me...
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Read across tool — Quantitative endpoints (e.g., BCF)

| £| Details of molecule 18708-70-8

= | B (e

|£/| Details of molecule 99-54-7

non matagen

=0

Cl

Cl

Details of molecule 99-54-7

F Cl 4]
|£| Interpolation chart SNIC X | + 1l
H -
BLCF \‘0
| Target logh = 3.74 a cl
38 : 117-18-0
| Details of molecule 183708-70-8
k]
:18?08-‘.?0-8 MName: 5182
| Ca5: 18708-T70-8
25 | SMILES: C=[H+] ([C-])cle(cec(cclCl)C1)C1
| Similaritvy to target: 0.974
s 99-54-7 I
: Experimental activity: 2.72 log unitcs
|
15 Molecular Weight: 226.29
3 358 4 45 LogP (experimental): 3.62
LogP
Other available experimental data:
Target molecule LogP (calculated): 3.744 Mutagenicity Ames test classification:
Values for similar molecules: LogP: 3.6% log units
CAS number LogP Experimental BCF (experin |£| Details of molecule 117-18-0 EM
18708-70-8 3.69 ES 2.72 a
117-180 2.39 no 3.26 Ll
99-54-7 3.1 no 1.92 cl H ~ -
0
Cl
Cl
Details of molecule 117-13-0
Hame: 1852
CAS: 117-18-0
SMILES: C=[N+]({[C-])clcic(cc(clCLl)Cl)Cl)Cl1

Similarity to target: 0.961

Experimental actiwvity: 3.26 log units

260.76
4.389

Molecular Weight:

LogP (calculated):

Other available experimental data:

Name: 160&0

CRS5: 989-54-7

SMILES: O=[N+] ([0-]1)clcce(c(cl)Cl)Cl
Similarity to target: 0.933
Experimental activity: 1.92 log units

191.82
3.1

Molecular Weight:

LogP (calculated):

Cther available experimental data:

Mutagenicity Ames test classification:

mutagen

Mutagenicity Ames test classification: non mutagen

tox=ead
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redictive models — Novelties. New models

@ VEGA in silico platform - version 1.1.5 =

@)

®
@
@
®
@
@
®
@

Tox Ecotox Environ Phys-Chem
7 Selct ol moddls
Consensus models:
[] Mutagenicity (Ames test) CONSENSUS model - v. 1.0.3

Single models:

[] Mutagenicity (Ames test) model (CAESAR) - v. 2.1.13

[] Mutagenicity (Ames test) model (SarPy/IRFMN) - v. 1.0.7

] Mutagenicity {(Ames test) model (I55) - v. 1.0.2

[] Mutagenicity (Ames test) model (KNN/Read-Across) - v. 1.0.0
[] Carcinogenicity model (CAESAR) - v. 2.1.9

[] Carcinogenicity model (ISS) - v. 1.0.2

[] Carcinogenicity model (IRFMN/Antares) - v. 1.0.0

[] Carcinogenicity model (IRFMN/ISSCAN-CGX) - v. 1.0.0

18 new models
implemented in Vega

A WAZ RK

3 g/ IN PROGRESS
-

¢ 24 new models already
developed - Implementation
ongoing

¢ New concept of similarity
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redictive models — Novelties. QMIRF-QPRF

@ VEGA in silico platform - version 1.1.5 = >

Tox Ecotox Environ Phys-Chem .
- . ' N WADW

\ g IN PROGRESS
\

e el
@ [] Mutagenicity (Ames test) CONSENSUS model - v. 1.0.3 ¢

e ¢ Improvements of the output
ST to facilitate QPRF

] Mutagenicity {(Ames test) model (I55) - v. 1.0.2

[] Mutagenicity (Ames test) model (KNN/Read-Across) - v. 1.0.0
[] Carcinogenicity model (CAESAR) - v. 2.1.9

[] Carcinogenicity model (ISS) - v. 1.0.2 N R 101 f Q M R F

[] Carcinogenicity model (IRFMN/Antares) - v. 1.0.0 “‘ eVISlon O S
[] Carcinogenicity model (IRFMN/ISSCAN-CGX) - v. 1.0.0

®
@
@
®
@
@
®
@

¢ integration of the models for
the same endpoint
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Insert SMILES:

Read across tool -

Mumber of similar molecules: 3 EJ

Endpoint: | Mutagenicity

Run read-across |

- in vivo Miconucleus assay |_
- Skin Irritation Initializing database

Database correctly initialized.

) Eye |rr|tat|on Available molecule
= LD50, rat ilable experinjent:

Mutagenicity: 606

- Androgen recep‘tor : '; o .::.' '.[Id Concentration in fish: 857

- Respiratory sensitization in human
- Algae acute Hepatotoicy.
- Terrestrial toxicity — eartworm Daphnia Magn

- Skin sens |
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toxiRead VS Mg@ﬂ“

No report For exploration/analysis
No batch mode More rules
More substances

All in the same page



Thank You!
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