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According to REACH regulation (Annex Xl)

a (Q)SAR is VALID if:

the model is recognized scientifically valid,

the substance is included in the applicability
domain of the model;

results are adequate for classification and
labelling and for risk assessment;

adequate documentation of the methods
provided.
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— OUR VISION
.. —
= To increase the documentation about the QSAR
results
= To provide guidance on the reliable use of QSAR
= To make explicit when results are questionable

= To combine the experience of the models
developers, of the model expert users, and of the
stakeholders

= The establish a network about the improvement of
the QSAR acceptance

= To incorporate stakeholder needs
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(Q)SAR

(QUANTITATIVE) STRUCTURE-ACTIVITY RELATIONSHIP

Chemical 1

Chemical 2

Chemical 3 Chemical 4

Property 1l
Property 2

Property 3
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(Q)SAR SIMILAR TO READ-ACROSS
VEGA COMBINES THEM

“category” of substances

. Reliable data points

O Missing data po nts
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- VEGA STRATEGY
. —

=  VEGA combines QSAR and read across

= QSAR and read across are based on independent
software

=  VEGA automatically evaluates the prediction
reliability

= Effort to make objective some evidences

= VEGA assists the human expert

= VEGA = collaboration between computer and expert
= The user should always use its/her experience

= Expert can override QSAR using read across
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> THE VEGA OUTPUT
m—

= Summary: value and reliability

= Uncertainty and possible uses

= The applicability domain:
visualisation and score

= The documentation and reasoning:
specific features and general parameters

= The references
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— THE APPULICABILITY DOMAIN INDEX

The different checks done for the Applicability Domain

= Visualisation of similar substances

= Similarity index (chemical; sub-indices)

= Chemiometric check (descriptor space)

= Atom centred-fragment (chemical)

= Check of the descriptor sensitivity (algorithm)
= Uncertainty (algorithm)

=  Fragments for outliers (output space)

W

= Prediction Accuracy (output space) Q?
= Prediction Concordance (tox exploration)

7N
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THE APPULICABILITY DOMAIN INDEX

Br

Br

Cl

Compound: 138

Compound SMILES: C(C(CBr)Br)Cl
Prediction: 1.649 [log units]

Prediction: 45 [L/Kg]

Prediction from model 1 (HM): 1.754 [lc
Prediction from model 2 (GA): 1.614 [lo
Structural Alerts: -

Calculated LogP: 2.957 [log units]
Experimental value: -

Reliability: Compound could be out of n
Remarks for the prediction:

'Y

'Y

&

'Y

'Y

&

Global AD Index
AD Index = 0.7
Explanation: predicted substance could be out of the Applicability Domain of the model.

Similar molecules with known experimental value
Similarity index = 0.753
Explanation: strongly similar compounds with known experimental value in the training set have been found.

Accuracy (average error) of prediction for similar molecules
Accuracy index = 0.285
Explanation: accuracy of prediction for similar molecules found in the training set is good.

Concordance with similar molecules {average difference between target compound prediction and
experimental values of similar molecules)

Concordance index = 1.025

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

Maximum error of prediction among similar molecules
Max error index = 0.33
Explanation: the maximum error in prediction of similar melecules found in the training set has a low value.

Atom Centered Fragments similarity check

ACF matching index = 1

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

Descriptors noise sensitivity analysis
MNoise Sensitivity = 0.822
Explanation: predictions has a good response to noise scrambling, thus shows a good reliability.

Model descriptors range check

Descriptors range check = true

Explanation: descriptors for this compound have values inside the descriptor range of the compounds of the
training set.




— ADI : SIMILARITY searcH

Prediction for the compound no. 1: Cclece2Ne3c4CC(Ocdec(O)e3C(=0)ec1)CI(C)CO1

Activity: Mutagen
Remarks for the prediction:

VISUALIZATION OF SIMILAR SUBSTANCES

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

o Dataset id: 10
SMILES: O=C5clccece IN(e3¢5(c(0)cc20C(Ce23)C4(0C4)NCHC
Similarity: 0.99

Experimental class: Mutagen
° Predicted class; Mutagen

o 0 Dataset 1d: 772
SMILES: O=C2¢leceee | N(ede2e(O)ec30C(C(=C)C)Cc34)C
Similarity: 0.922

Experimental class: Mutagen
Predicted class: Mutagen

Dataset id: 1963
SMILES: O-Cle¢5e(O)eeees(0c¢3¢1¢(0C)ec20C40CTCC4(c23))
Similarity: 0.828

Experimental class: NON-Mutagen
Predicted class: NON-Mutagen

Dataset id: 3769
SMILES: 0=C4c5e(0)ccees(Oc2ed(c(0)ee10CIOCCC3(c12)))

Similarity: 0.825 Vo
vg @ A [ o Experimental class: NON-Mutagen 1 3

o Predicted class: NON-Mutagen



ADI : UNCERTAINTY

CAESAR QSAR model for Carcinogenicity - version 1.0
Prediction for the compound no. 1: CCCI=NN(C)C(C(=O)NCC2=CC=C(C=C2)C(C)C)C)=C1Cl
Carcinogenic: Non-Positive

Remarks for the prediction:

N ‘LN Borderline output, the predicted carcinogenicity
0}_3/1\/ probability =~ values show a VERY HIGH
c UNCERTAINTY IN THE PREDICTION

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

O Dataset 1d: 433
s SMILES: CN(CCN(clceeecl)Celeces])C
Similarity: 0.693

H
©/ 7\ Experimental class: Non-Positive

.~ Predicted class: Non-Positive

I
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- ADI : ACCURACY

PREDICTION FOR SIMILAR MOLECULES

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
SMILES: Clclece(ecl )NC(=O)N(C)C
Similarity: 0.884

©-

Dataset id: 754

SMILES: O=C(Nclcce(ccl)C)N
Similarity: 0.857
/K )
N )
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- ADI : CONCORDANCE

WITH EXPERINMENTAL VALUE OF SIMILAR CONMPOUNDS

CAESAR QSAR model for Carcinogenicity - version 1.0

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:

N
O,LT/

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

| Dataset id: 162

N o SMILES: Clclcee(cc] )NC(=O)N(C)C
~ \rf Similarity: 0.884
N

Experimental class: Positive
Predicted class: Non-Positive

Cl
Dataset id: 754

SMILES: O=C(Nclcce(ecl)C)N
vg@m Similarity: 0.857
N

Experimental class: Non-Positive
Prcdicted class: Positive



> ADI : apruep 10 BCF

nll

RELIABLE RE LIABLE WARNING NOT RELIABLE

= Mean Absolute Error

© Standard Deviation

n AD possibly out of AD out of AD
(ADI 1) (ADI 0 ,85) (ADI =0,70) (ADI < 0,70)
N=121 N =106 N =137 N =109

- if the ADI is higher, the error is lower
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~ ADI: ADEQUATE MODEL

Evaluation of the Bioaccumulation threshold (2000 = 3.3 [.u.)

B threshold evaluation (3.3 |.u.)

Safety margin: 2.2 + 0.6 |.u.

0gBCF 1 i !
Predicted The compound can be safely
logBCF = 2.2 classified as not B (logBCF < 3.3 |.u.)
No. Comp. = 492 Exp. logBCF
nB B/vB
Pred. nB 359 0
logBCF B/VB 60 73 L
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— SUPPORTING DOCUMENTATION

oVveRrRVIEW OF THE DESCRIPTORS 1ogP and BCF

logBCF

VEGA 19



— SUPPORTING DOCUMENTATION

peTaiL on SIMILAR COMPOUNDS

Difference between logP of
the target and logP of the 3 == NO NO
logBCF most similar compounds I

Difference between
predicted logBCF and
experimental logBCF of
the 3 most similar
compounds

1.5 2 Z5 3 25 4 1.5
MLogP
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