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According to REACH regulation (Annex  XI) 

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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QSAR models of noncongenericcompounds to predict 

mutagenicity can use TWO APPROACHES:

1 :  STRUCTURAL ALERTS

2 : STATISTICS
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Dataset
Å Kazius-Bursi Mutagenicity Dataset (Kazius et al. J Med Chem, 

2005), originally containing 4337chemical compounds , 
supplied by R. Bursi

Å Data are categorical

Å Following quality checks the database has been pruned and 
modified to 4225 compounds: 2358 classified as mutagensand 
1867 classified as non-mutagens by Ames test

Å For validation, the dataset has been divided into training 
(80%) and test (20%) sets
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Descriptors

Å 2D descriptors: MDL software

Models

Å Classification: SVM (Support Vector Machines)

Å 10 fold cross-validation
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ÅGood accuracy (considering  reproducibility of the experimental 

data about 85%) 

Å A cost-sensitive model was also evaluated to reduce FN
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CAESAR  Test Set
SUSPICIOUS 

takenas

NON-MUTAGENIC

SUSPICIOUS

takenas

MUTAGENIC

accuracy: 83.3% 82.1%

sensitivity: 88.3% 90.9%

specificity: 77.1% 71.2%

CONFIDENT CHOICE
Accuracycloseto the reliabilityof the

experimentaltest (85%)

PRUDENT CHOICE
Sensitivityboostedover90%
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Å Chemiometric check (descript. space)

Å Similarity index (chemical; sub-indices)

Å Fragments for outliers (output space)

Å Prediction Concordance (tox exploration )

Å Prediction Accuracy (output space)

Å Uncertainty (output space)

Å Visualisation of similar substances
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VISUALIZATION OF SIMILAR SUBSTANCES
is very useful for the reporting
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Borderline output , in the this example the carcinogenicity
probability values predicted : positive=0.491and negative=0.509
show a VERY HIGH UNCERTAINTY IN THE PREDICTION









Chart reports statisticsfor Mutagenicity model Test-Set (836 compounds)divided by
three ApplicabilityDomainclasses:

* Prediction into AD
* Prediction possibly out of AD
* Prediction out of AD



Chartreports statisticsfor CarcinogenicitymodelTest-Set(161compounds)dividedby
three ApplicabilityDomainclasses:

* Prediction into AD
* Prediction possibly out of AD
* Prediction out of AD

¢ƘŜ ŀŘŘƛǘƛƻƴŀƭ Ŏƭŀǎǎ ƻŦ άPossibileǇƻǎƛǘƛǾŜέ ŎƻƳǇƻǳƴŘǎ ƛǎ ōǳƛƭǘ ǿƛǘƘ ǇǊŜŘƛŎǘƛƻƴ ƳŀŘŜ ōȅ 
recognition of some carcinogenic fragments (AD estimation is not calculated upon such 
predictions)
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