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Why the talk?

Chemists .... they come in all shapes and sizes!
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Why OpenSource?

A common, collaborative, precompetitive framework

THERE IS

but this season we have an
array of nasty new diseases to
choose from, so come in
carly for a checkup.
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Medicinal Chemistry
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The Cox2

J. Med. Chem. 2004, 47, 5541—-5554

A Comparison of Methods for Modeling Quantitative Structure—Activity
Relationships

Jeffrey J. Sutherland,! Lee A. O'Brien,} and Donald F. Weaver* 5

Departments of Chemistry and Pathology, Queen’s University, Kingston, Ontarfo K7L 3N6, Canada, and
Departments of Medicine (Neurology) and Chemistry and School of Biomedical Engineering, Dalhousie University,
Hallifax, Nova Scotia B3H 4J3. Canada

Recetved April 13, 2004

A large number of methods are available for modeling quantitative structure—activity
relationships (QSAR). We examine the predictive accuracy of several methods applied to data
sets of inhibitors for angiotensin converting enzyme, acetylcholinesterase, benzodiazepine
receptor, cyclooxygenase-2, dihydrofolate reductase, glycogen phosphorylase b, thermolysin,
and thrombin. Descriptors calculated with CoMFA, CoMSIA, EVA, HQSAR, and traditional
2D and 2.5D descriptors were used for developing models with partial least squares (PLS). In
addition, the genetic function approximation algorithm, genetic PLS, and back-propagation
neural networks were used for deriving models from 2.5D descriptors (i.e., 2D descriptors and
3D descriptors calculated from CORINA structures and Gasteiger—Marsili charges). Predictive
accuracy was assessed using designed test sets. It was found that HQSAR generally performs
as well as CoMFA and CoMSIA; other descriptor sets performed less well. When 2.5D
descriptors were used, only neural network ensembles were found to be similarly or more
predictive than PLS models. In addition, we show that many cross-validation procedures yield
similar estimates of the interpolative accuracy of methods. However, the lack of correspondence
between cross-validated and test set predictive accuracy for four sets underscores the benefit
of using designed test sets.

COX2: A Monte Carlo conformation search was carried out for 8-celecoxib using
MMFF94s + GBSA and the MCMM routine in Macromodel (500 trial moves, other
parameters defaults). 8-celecoxib was superimposed on the inhibitor SC558 in the PDB
structure 1CX2. Note however that the inhibitors were not docked into the protein, but
merely aligned in the active site to allow comparison of 3D QSAR results with the

protein structure. In particular, the phenyl-SO2-X torsion determined by conformational
searching is not the same as that in the crystal structure 1CX2. The other inhibitors were
superimposed on 8-celecoxib using three atoms on each of the three rings. Substituents
were placed in a consistent fashion. For example, substituents R2 on the second vicinal
ring (referring to the family A.1 in the PDF tables of structures) were always placed away
from the first vicinal ring. The energy difference is very small between that orientation,
and another in which the phenyl ring has been rotated by 180 deg. about its torsion. As
such, if one were to have no protein structure to aid in the alignment, it is best to be
consistent as opposed to always choosing the global energy minimum. In cases where
substituents are large and contain many rotatable bonds, no effort was made to place all
torsions in a consistent way. These would probably not be included in 3D QSAR work
using these sets.
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