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HOW TO SUCCEED IN COLLABORATION? 2

 Understanding of the problem;
 Use of additional data;
 Data curation;
 Rigorous External Validation;
 AD vs. 100% coverage;
 Consensus modeling;
 Experimental validation.



DATA CURATION 3

Fourches, D.; Muratov, E.; Tropsha, A. J. Chem. Inf. Model. 2016, 56 (7), 1243–1252.
Fourches, D.; Muratov, E.; Tropsha, A. Nat. Chem. Biol. 2015, 11 (8), 535–535.

Curated
Original set VT NT GHS EPA

8,994 8,508 8,508 8,495 8,408



GENERAL WORFLOW 4
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Fourches, D.; Muratov, E.; Tropsha, A. J. Chem. Inf. Model. 2010, 50, 1189–1204
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MuDRA 5



MuDRA 6
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7MuDRA vs. CERAPP MODELS

Agonist (n=6,319)

Model CCR Sensitivity Specificity

CERAPP (n = 5) 0.73 (± 0.05) 0.51 (± 0.13) 0.95 (± 0.05)

MuDRA 0.74 0.65 0.83

Antagonist (n=6,532)

Model CCR Sensitivity Specificity

CERAPP (n = 4) 0.53 (± 0.02) 0.11 (± 0.09) 0.95 (± 0.05)

MuDRA 0.52 0.05 0.99

Binding (n=7,283)

Model CCR Sensitivity Specificity

CERAPP (n = 9) 0.57 (± 0.02) 0.27 (± 0.11) 0.85 (± 0.08)

MuDRA 0.58 0.35 0.81

CERAPP compounds are provided by Dr. Mansouri.



8NON TOXIC MODELS

UNC (MuDRA) FUG

Descriptors SiRMS, DRAGON, Morgan, RDKit MACCS

Algorithm MuDRA RANDOM FOREST

No. of compounds in 
training set

4,834 toxic
3,661 not very toxic

2,298 toxic
2,298 not very toxic
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The Statistics is provided to participants by Dr. Mansouri.



9VERY TOXIC MODELS
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TST_BA TST_F1 TST_SP TST_SN TST_mean(SN-SP) Coverage

UNC_1 (MuDRA) UNC_2 (QSAR) FUG

UNC_1 (MuDRA) UNC_2 (QSAR) FUG

Descriptors SiRMS, DRAGON,
Morgan, RDKit

DRAGON MACCS

Algorithm MuDRA RANDOM FOREST RANDOM FOREST

No. of compounds
in training set

716 very toxic
7,790 not very toxic

385 very toxic
385 not very toxic

572 very toxic
572 not very toxic

The Statistics is provided to participants by Dr. Mansouri.



10EPA MODELS
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Descriptors SiRMS, DRAGON, Morgan, RDKit MACCS

Algorithm MuDRA RANDOM FOREST

No. of 
compounds in 
training set

464 extreme (cat. I)
1,099 strong (cat. II)

5,840 moderate (cat. III)
1,005 non-toxic (cat. IV)

1,048 extreme/strong (cat. I and II)
1,048 moderate (cat. III)
1,048 non-toxic (cat. IV) 

The Statistics is provided to participants by Dr. Mansouri.



11GHS MODELS
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Descriptors SiRMS, DRAGON, Morgan, RDKit MACCS

Algorithm MuDRA RANDOM FOREST

No. of 
compounds in 
training set

458 extreme (cat. I)
334 strong (cat. II)

70 moderate (cat. III)
3,297 non-toxic (cat. IV)

512 extreme/strong (cat. I and 
512 moderate (cat. III)
512 non-toxic (cat. IV) 

II)

The Statistics is provided to participants by Dr. Mansouri.



SMART CONSENSUS MODELING 12



FINAL REMARKS 13

 Correct identification and formulation of a problem is a must;

 Use of additional data is extremely helpful;

 Data curation and rigorous external validation is critical;

 MuDRA is a simple, fast, and reliable approach that yields similar
accuracy with complex modeling ensembles with 100% coverage of the
prediction set;

 We recommend use of AD for single models but 100% coverage for final
consensus ensemble;

 Comparison of the accuracy of the models must be made using the
same compounds only;

 Building smart consensus model is recommended – let the models help
each other;

 Only experimental validation could demonstrate predictivity and utility
of a model.
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IF YOU ENJOYED THIS PRESENTATION… 15

https://chembench.mml.unc.edu/mudra/
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IF YOU ENJOYED THIS PRESENTATION… 17

www.labmol.com.br/predskin

Implementation of QSAR models for use of the scientific community 

http://www.labmol.com.br/predskin
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