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Introduction:

One of the most troublesome stages of Computer Aided Drug Design
(CADD) process is analyzing huge amount of data provided by docking
studies. Simple scoring functions alone can provide only shallow
information about ligand-receptor interactions, since they do not
distinguish neither residues nor single atoms. Very often a visual
inspection is the only way to determine a binding mode. Here, we
introduce an implementation of interaction profiles (Chuaqui, 2005)
based on Structural Interaction Fingerprints (SIFt) (Deng, 2004), which
allow precise and rapid binding site description.
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Metabotropic

glutamate receptors:

The mGIluR family consists of eight proteins divided into three groups
corresponding to sequence similarities, pharmacology and physiological
role. These groups are: | (mGluR1, -5), Il (mGIuR2, -3) and [l (mGIluR4,
-6, -7, -8). All mGIuR receptors consist of 2 topological domains (Fig. 2):
an extracellular Venus Flytrap — binding glutamate or other orthosteric
ligands, and transmembrane 7TM — bearing allosteric site.

mGIuR allosteric potentiators lie in field of our interest due to their
potential as therapeutic target for antidepressant and anxiolytic drugs.

This research was performed on population of 100 mGIluR4 models
created on rhodopsin crystal structure template. Building that many
virtual receptors provided us with semi-conformational search on
residues assembling incriminated receptor.

The Library of 53 known allosteric modulators of group Ill mGIuR was
used for docking studies and thus forging the binding mode.

Fingerprints preparation:

SIFt is a bit string representing interactions between ligand and receptor
(Deng, 2004; Chuaqui, 2005). It can be divided into chunks expressing
contacts for individual amino acids (Fig. 1). In this research nine bits
were used to describe those associations: any contact, backbone, side
chain, polar, hydrophobic, hydrogen bond donor/acceptor, aromatic and
charged. Basic algorithm is to find amino acids around bound ligand,
and from distance and residue types, to determine class of interaction.
This approach was successfully applied in interaction fingerprints
module of Schrodinger suite.
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Analysis thereof allows i.e. rapid determination, whether amino acids
preferred by docking experiments stay in agreement with experimental
data (Table 1), and therefore determine credibility of obtained results.
Visualization of acquired output is also possible (Fig. 4). Our in-house
sctipt utilizes PyMol to display chosen interactions during visual
inspection of ligand-receptor complexes.
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Fig. 4. Our scripts for generation and analysis of SIFts
(available for download via our website; see footnotes) allow easy
imaging of identified interactions. This enables quick visualization of
statistical results embedded in an average fingerprint over all ligands and
chosen population of receptors.
Backbone interactions shown in

Fig. 2. Schematic flowchart of active-site description.
(top) a population of ligands docked to a receptor.
(center) An averaged structural interaction fingerprint (SIFt) presented for all identified interacting residues.
Representation of SIFt on schematic helices aligned according to relative amino acids positions. Only three
types of interactions are presented for the sake of clarity of the figure.
(bottom) A representative ligand docked to the receptor (the same as on the top). Residues identified by SIFt

Fig. 1. (A) Ligand-receptor contacts classified by interaction type as used in .
are colored according to the scheme presented above.

the current implementation of SIFt.
(B) All created fingerprints are analyzed to find common interactions for
all reference ligands.
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