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’°’°«f§73" ": 1 NTRODUCTION AND AIM Protein kinase 5 PK5 2 A test set described by Taylor et al. [2]
Molecul&s s1m1lar in size and shape are more likely to show similar activity towards the Fatty acid binding protein FABP 3 (devised to test pharmacophore models) was
same target macromolecule, as implied by the concept often described as bioisosterism. Nepriysin NEP 4 used to evaluate the performance of
The pharmaceutical industry uses this approach to improve potential drugs, seeking Diftydrofolate reductase DHFR 6 different settings of shape fingerprints.
compounds similar in shape and size, in the hope that they show similar activity, but Checkpoint kinase Chiki 16 The ability to correctly group these sets is a
2 g g q 9 g N inid NEU 1 g
are different enough to have physicochemical properties that may improve drug action Car:;i";':;yzsr:se on i simple test that a method can make useful
and reduce toxicity. Adenosine deaminase ADA 1 connections between the shape of molecules
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Shape fingerprints are binary bit strings that encode the shape of compounds. Their o7 stoctproren and their biological activity.
Acetylcholinesterase AChE 1

main advantage is the speed of the calculations and low storage needs. The shape is
measured indirectly by alignment to a database of standard shapes, which consists of RESULTS
diverse shapes of molecules. The link between shape fingerprints and biological GROUPING CRYSTAL STRUCTURES

activity has never been demonstrated. We analysed the data by applying logistic regression, which links computed Tanimoto values with
The aim of the study was to generate a database of reference shapes in order to link  the likelihood of being inside a cluster (i.e. the probability of having shared biological activity).
shape fingerprints with biological activity and to make it available online. The plot shows that shape can be used to group molecules that share biological activity if the bioactive

conformation of a compound is known.
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© The molecule with the lowest ST was chosen as the next seed molecule and shape
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comparison was performed with the remaining molecules in the database.

GROUPING CONFORMATIONS GENERATED FROM SMILES
In order to investigate the applicability of the method beyond crystal structures extracted from

SHAPE FINGERPRINT GENERATION AND COMPARISON protein-ligand complexes, we generated conformations from SMILES.
The Tanimoto between each  Two approaches for evaluating the comparison of two molecules were investigated: 1) the highest

@ All the seed molecules were stored as our database of reference shapes.

molecule and each reference value of similarity Tanimoto amongst the array arising from comparisons of all conformations of

~ Reference molecule (aspirin) . .
O shape in the database is one molecule with all conformations of the other or 2) the average of those values (example plots
/ AN computed. The bit shownfor DB1_055)
Ny 'r‘\ = L eenermSape e corresponding to each reference  If the bioactive conformation of a compound is not known, taking the average value is the best method to
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shape is set On (1), if the  group molecules that share biological activity.
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Where onlyA and onlyB are the numbers of unique bits On in the bits strings for A

and B respectively, while bothAB is the number of bits On in common to A and B. nl e wl
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outside of the clusters) obtained in shape fingerprints comparison stage and
erformed logistic regression. . . .
P g g While the MV method might lead to a higher
CONFORMATIONS T MY T number of false positives, using the AV method
Conformations were generated using OMEGA software with 5 as a maximum AV 0.672 leads to reduction of the number of false
number of generated conformers. For all the conformations, shape fingerprints were DB3_0.60 MV 0.665 positives, but might also lower the FT values of
generated and then all of them were compared with each other. AV 0.674 SIS JRIOAI SR
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Creating a step change in Medicinal Chemisiry

Investigate the applicability of both databases,

Use different dataset to maximize the shape fingerprints performance,

Use more test sets
Make the best Shape Database freely available
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