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Introduction

GPCRs modulate the regulation of several physiological processes involved in several diseases.
They represent 30-50% of the current drugs in the market. However the early stages of the drug
discovery process suffer from lack of crystal structures of GPCRs. To date only three different GPCR
crystal structures are solved. These crystal structures show a good 3D structural similarity. However
a poor primary sequence identity between the GPCRs doesn't always result in a good homology
model. We have developed an “in-house” GPCR modelling technique which is based on the
minimisation of the helix bundles according to a “coarse grained Monte Carlo procedure”. The
method has been applied to explain the SAR of B1R antagonists, VHTS of histamine 3 (H3)
antagonists and SAR of MCHR1 antagonists.
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Bi-Helix MC Procedure (Implemented in ~ C++ programming language)

® Select two neighbouring helices

® Simultaneously rotate and translate them around their helical
axes

® MC minimise each configuration according to Metropolis
algorithm using a Boltzmann weighting criteria

® Rank MC minimised TM bundles according to the total TM
bundle energy

® Residue-residue interaction energy calculated using the
Miyazawa-Jernigan contact energies

® Side chain amino acid rotamer library of Richards and Ponder
is used

Bi-Helix MC procedure

Modelling of human Bradykinin 1 receptor (B1R)

@ Modeling of B1 - supported H2L and LO

® Simple homology modeling was unable to produce a model that could explain our SAR (even though
it did explain some published B1 SAR)

@ Due to unavoidable error in structure — i.e. incorrect proline driven kink in TM2

® Optimized similarity modeling corrected the TM2 error, also TM6 rotation different to homology model

+TM6 rotation allowed 262 (TM) stacking possible only by the OS/MC procedure s
(Homology modeling would have oriented TM6 towards  the membrane side).
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® Helped to drive LO of potent B1 antagonists

® Process repeated for rat B1 and was able to drive the production of compounds equipotent in rat &
human — a very important milestone in the project
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H3/H4 receptor Modelling and Fragment Screen

® A random set of 1,700 fragments (out of 20,000) was tested in quadruplicates
® At 2uM and 20uM in functional Ca?* flux assays (then ICq,s for actives)

® On cell lines expressing either the histamine receptors H1, H3, or H4 to identify sub-type specific
antagonists

® Hit expansion VS performed using H3/H4 GPCR models

Fragments VS total
+ VS produced very good

# Compounds screened 1,700 172 enrichment

Confirmed hits 106 123 + Successful selection of H3

Hitrate % 2% selective compounds
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Figure 5: Enrichment of MCHR1 antagonists using
various methods
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