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Chemical property database - structured compound and property information as the basis for modeling
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Online chemical database and
modeling environment that is easy-
to-use, user-driven, and public.

*All data supported by published evidence;
easy verification.

‘Among the wealth of data available related
to PK/modeling is plasma protein binding
(2691 data points), bio-distribution in
different organs, oral absorption percentage,
PgP induction.

Data include experimental conditions.

Batch upload of many compounds in one
operation.

‘Wiki-style documentation, including an
introduction.

Experimental data: conditions
Measurements with experimental conditions
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Modeling environment - ADME/T prediction for drug optimization & environmental risk estimation (REACH)

Regression Model

Quantitative property prediction

Overview of the model
Review statistics of the model

Model name: Aqueous Solubility, AN
Public ID is 1604448

Training method: ANN
measured in log(mol/L)

N [rename]

Predicted property: Aqueous Solubility

m Applicability domain

[Dragon]

Correl. limit: 0.95

Supersab, 1000 iterations, 3 neurons,
additional param

5-fold cross-validation

Data Set

R2 | g2 |RMSE

MAE

1560 filtered descriptors
Supersab, 1000 iterations, 3 neurons,

Training set: logS _train (1954
records)

0.87|0.87| 0.72

0.54

additional param

Calculated in 23335 seconds

Test set: logS _test2 (41 records)

0.89|0.82| 0.74

0.55

Size: 0 Kb
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&) Download model statistics in Excel format

2

Number of compounds ignored because of errors in original model = 3

PUBLISH THE MODEL RECALCULATE MODEL AND STATISTICS

Descriptor selection

Select descriptor blocks

Please select the MOLECULAR descriptors:
O E-state

) OEState

) ALogPS

) AMBIT Descriptors

) MolPrinti{j

) GSFragment

) Dragon (5.4)

) Dragon (6.0)

) ISIDA fragments

) MOPAC descriptors (3D)
) ADRIANA.Code (3D)

) CDK molecular descriptors
) ShapeSignatures (3D)

) 'Inductive’ descriptors (3D)
) MERA descriptors (3D)

) MERSY descriptors (3D)
) Vina Docking descriptors (alfa version)(3D)
) Chemaxon descriptors

) Chiral Descriptors

) ETM descriptors

Please select the ATOMIC descriptors:
) E-state

) MOPAC/Boinc-derived descriptorsf{{j
) Fingerprints

Classification Model
Qualitative property prediction

Overview of the model
Review statistics of the model

W Applicability domain
Model name: CYP450 modulation e-state , published in [EState]
Applicability domain for <I>in silico</I> models to achieve ~ Correl. limit: 0.9
accuracy of experimental measurements public identifier is 2 Levenberg, 1000 iterations, 3 neurons
; . : 5-fold cross-validation
Predicted property: CYP450 modulation
Training method: ANN 213 filtered descriptors
Levenberg, 1000 iterations, 3 neurons
Data Set Accuracy Calculated in 379419 seconds
Training set: PubChem_CYP1A2_Train (3745 . Size: 3079 Kb
80.5%
records)
Test set: PubChem_CYP1A2_ Test (3741 80.4%
records)
Real|/Predicted— | Inhibitor | Noninhibitor Real|/Predicted— | Inhibitor | Noninhibitor
Inhibitor 1637 377 Inhibitor 1697 405
Noninhibitor 353 1378 Noninhibitor 330 1409
Training (Original) Test (Original)

&) Download model statistics in Excel format

Model quality — Applicability Domain to estimate model quality

Accuracy

Domain of applicability usage increases prediction accuracy

Overview Appliwbility domain

Wilkinson plot 5§ with ASNN-STDEV used as a distance to model.
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0.90

Averaging type

' Default B 0.80
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Overview Applicability domain

Wilkinson plot |5 with ASNN-STDEV used as a distance to model.
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 Development of new models
 Published model repository
« Refinement of existing models

 Many descriptors (E-state indices,
Dragon descriptors, graph
kernels, quantum mechanics
descriptors

« Automatic domain of applicability
estimation

« Multiple prediction methods
(regression, nearest neighbors,
neural networks, kernel methods,
support vector machines and
others)

Summary:

The database currently contains

250K experimental measurements
500 models built with this data
375 property

1 million compound

4800 references to scientific publications
4000 registered users via VCCLAB

In-silico models created using OCHEM can provide reliable

YV VYV VVVY

and accurate predictions of physico-chemical and ADME/T
properties relevant to drug development and environmental
risk estimation. Such predictions can reduce animal tests
and costs of experimental measurements.

Future work:
Models for Ames test, CYP 450 1A2, BBB
*Prediction of pKa, logD, solubility

We thank Prof. R. Todeschini & Prof. J. Gasteiger for their DRAGON & Corina programs, Dr. P. Ertl for JME Editor. We also thank CDK and InChi communities for
the open source software, Prof. A. Varnek for fragmental descriptors software as well as ChemAxon for visualisation software.
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Select dataset Select descriptors

e > 250K experimental measurements 20 descriptor packages (2D, 3D)
e > 500 models built with this data

e> 375 property

> 1 million compound

o> 4800 references to scientific publications
> 4000 registered users via VCCLAB

o E-state

e OEState

eALogPS

e AMBIT Descriptors

e MolPrint

e GSFragment

eDragon (5.4)

eDragon (6.0)

o ISIDA fragments

e MOPAC descriptors (3D)

e ADRIANA.Code (3D)

¢ CDK molecular descriptors
eShapeSignatures (3D)
¢'Inductive' descriptors (3D)
e MERA descriptors (3D)

e MERSY descriptors (3D)
eVina Docking descriptors (alfa version)(3D)
eChemaxon descriptors
eChiral Descriptors

eETM descriptors

Validate
Internal (N-Fold cross-validation,

Bagging)
External validation
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