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Dual- or multi-target ligands have gained increased
attention in the past years due to several advantages,
including more simple pharmacokinetic and phamarco-
dynamic properties compared to a combined application
of several drugs. Furthermore multi-target ligands often
possess improved efficacy [1]. We present a new
approach for the discovery of dual-target ligands using
aligned pharmacophore models combined with a shape-
based scoring. Starting with two sets of known active
compounds for each target, a number of different phar-
macophore models is generated and subjected to pairwise
graph-based alignment using the Kabsch-Algorithm [2,3].
Since a compound may be able to bind to different tar-
gets in different conformations, the algorithm aligns pairs
of pharmacophore models sharing the same features
which are not necessarily at the exactly same spatial dis-
tance. Using the aligned models, a pharmacophore search
on a multi-conformation-database is performed to find
compounds matching both models. The potentially
“dual” ligands are scored by a shape-based comparison
with the known active molecules using ShaEP [4].

Using this approach, we performed a prospective frag-
ment-based virtual screening for dual 5-LO/sEH inhibi-
tors. Both enzymes play an important role in the
arachidonic acid cascade and are involved in inflamma-
tory processes, pain, cardiovascular diseases and allergic
reactions [5,6]. Beside several new selective inhibitors
we were able to find a compound inhibiting both
enzymes in low micromolar concentrations. The results
indicate that the idea of aligned pharmacophore models
can be successfully employed for the discovery of dual-
target ligands.

Institute of Pharmaceutical Chemistry, LiFF/OSF/ZAFES, Goethe University,
Frankfurt am Main, Germany, Max-von-Laue Str.9, D-60438, Frankfurt/M,
Germany

Published: 1 May 2012

References

Morphy R, Rankovic Z: J Med Chem 2005, 48:6523-6543.

Kabsch W: Acta Crystallog,, Sect A: Found Crystallogr 1976, 32:922-923.
Kabsch W: Acta Crystallogr, Sect A: Found Crystallogr 1978, 34:827-828.
Vainio MJ, Puranen JS, Johnson MS: J Chem Inf Model 2009, 49:492-502.
Werz O, Steinhilber D: Pharmacol Ther 2006, 112:701-718.

Inceoglu B, Schmelzer KR, Morisseau C, Jinks SL, Hammock BD:
Prostaglandins Other Lipid Mediators 2010, 82:42-49.

O AW

doi:10.1186/1758-2946-4-51-011

Cite this article as: Moser et al.: Design of dual ligands using excessive
pharmacophore query alignment. Journal of Cheminformatics 2012 4
(Suppl 1):011.

Publish with ChemistryCentral and every
scientist can read your work free of charge
“Open access provides opportunities to our
colleagues in other parts of the globe, by allowing
anyone to view the content free of charge.”
W. Jeffery Hurst, The Hershey Company.

e available free of charge to the entire scientific community

e peer reviewed and published immediately upon acceptance
e cited in PubMed and archived on PubMed Central

e yours — you keep the copyright

Submit your manuscript here:
http://www.chemistrycentral.com/manuscript/

ChemistryCentral

© 2012 Moser et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in
any medium, provided the original work is properly cited.

@ ChemistryCentral


http://www.ncbi.nlm.nih.gov/pubmed/16220969?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/19434847?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16837050?dopt=Abstract
http://creativecommons.org/licenses/by/2.0

	References

