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characterized in vitro assays (receptors, enzymes, ion channels, cellular mizable heat-maps with SDF and Excel file exportabilities.

searching compound ADRs and ADR-assay associations. These
associations are statistically assessed using chi-square significan-
ce fest between each pharmacology assay and ADR.

adverse drug reactions

function, in vifro ADME). This database also confains in vivo effects of the compounds (therapeutic indications, mechanisms
(ADR) tools

of action, pharmacokinefics, and adverse drug reactions in man).

This database is combined with proprietary data management software . These Java,/Oracle-based applications, the “BioPrint el Gl e el (i) il (e sleeal el

ADME profiles

profile search tools
tools”, use ChemAxon APls and Cerep proprietary algorithms to make possible the establishment of relationships between

chemical structures and their in vitro pharmacology and ADME properties and the defermination of in vitro pharmacology
and/or ADME patterns that correlate with specific biological activities or clinical effects.
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This inferface allows the generation of predictive QSAR models. It
is an independant Cerep software designed to be used with any
datarset 34,
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Cerep 3D structural descriptors

Cerep descriptors are based on 6 pharmacophoric features : hydro-
phobicity, aromaticity, hydrogen-bond donor, hydrogen-bond acceptor,

posifive charge, negative charge.

Fuzzy bipolar pharmacophoric autocorrelograms (FBPA): a 3D finger-
print of a molecule built from the distribution of pairwise distances between

pharmacophoric features based on multiconformational models.

Pharmacophore type areas (PTA) representing molecular areas corres-
ponding fo each type of pharmacophoric feature and Generic Polar
Surface Area (PSA).

Field overlap (FOI - EFO) representing spatial distribution of pharma-
cophoric features, volume integrals of the pairwise products of local
field intensities associated with each of the possible combinations of the
pharmacophore types. Refined pharmacophoric features assignment for
EFO calculation.

Pharmacophoric features are defected using ChemAxon Screen and 3D
conformers are generated using ChemAxon 3D clean. Descriptors are
caleulated using Cerep propriefary algorithms.

= Full BioPrint profile prediction

Sigmoid and Gaussian fransformations also available.
(see Cerep 3D sfructural descriptors)

u Selection of BioPrint sfructures using activity criterion.
Split of the compounds set into a fraining set and a fest
set randomly chosen but maintaining similar disfribution
of activity values.

m Selection of the activity target value: %inhibition,
plCso or physico-chemical. Possible specification of
activity value range for low,/medium/high activity.
QSAR models generation

At project complefion, several models are generated,
using different strategies

u Linear QSAR modeling: optimal descriptors selected
by genetic algorithm, multilinear regression.

u Neural network modeling: descriptors from linear
regression, three-layer fully inferconnected neural net.
u Neighborhood behavior modeling: based on similar
compounds, use of specific parameters for the similarity
metric fo predict a specific property, confidence scores
on predicfions: density and homogeneity.

u Synergy models combining predictions from all these
methods.
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General neighborhood behavior (GNB) modeling is an interactive BioPrint ool which estimates the entire activity profile of a compound using the experimentally defermined profiles of its nearest neighbors. When predicting

a profile, the following steps are performed:

Step 1: structure selection
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The candidate structure is either drawn
or loaded from a file. Its pharmaco-
phoric flags are then defected and its
FBPA descriptors are calculated. The
number of neighbors to base the pro-

Step 2: neighboor retrieval & ComPharm superposition

A firskpass screening uses the FBPA descriptors for similarity selection of the best matching BioPrint structures 2-¢. ComPharm overlay scores are calculated on these

selected neighbors.

The ComPharm algorithm 7 seeks an optimal superposition of pharmacophorically similar functional groups of two chemical structures. Scores are derived from this

optimal alignment:
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Step 3: user specified neighbors selection Step 4: predicted profile visualisation
Overlays can be visually inspected and either kept or discarded for GNB profile prediction. General neighborhood profile (GNB) profile prediction is a weighted average over the BioPrint experimental profiles
of the userapproved neighbors. Results are displayed using heatmap and bar charts display.
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CONCLUSION

The BioPrint pharmaco-informatics platform contains a dataset of high quality and homogeneous in vitro pharmacology and ADME data on a highly
diverse collection of drugs and drug-like compounds. This constitutes an ideal training set for benchmarking new molecular descriptors, various QSAR
building techniques, as well as in vitro profile prediction tools based on the neighborhood behavior concepts in biological space.

Using Cerep proprietary algorithms and the ChemAxon chemoinformatics toolkit we have developed a collection of user-friendly and web-enabled
modeling tools: an independant QSAR application designed to build customizable models and a profile prediction application that uses the general
neighborhood behavior (GNB) approach to estimate the entire activity profile of a compound.
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