CAVEAT: 3D Database For Designing Molecules
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CAVEAT is an interactive 3D database search program
developed specifically to help organic chemists design
molecules. This program was originated in the re-
search group of Professor Paul A. Bartlett at UC Berk-
eley. While other programs seek to match pharma-
cophores in their search and to identify intact mole-
cules for immediate testing, CAVEAT aids chemists in
devising entirely new structures.

CAVEAT does this by finding molecules and
structural fragments with bonds that satisfy a specified
geometric relationship. These bonds are treated as
vectors, embodying not only the location of substitu-
ents but also their orientation. This powerful abstrac-
tion can be applied to a diverse array of problems.

CAVEAT identifies molecular frameworks that
can serve as alternative skeletons for peptide or other
mimetic targets. It can find parts of macrocyclic or
acyclic structures that could serve as crosslinking
units to constrain a flexible molecule. Or it can be
used to uncover structures that could satisfy the hy-
drogen-bonding requirements of a binding site. In
short, any search query that can be phrased as a 3D
relationship between bonds can be tackled with
CAVEAT.

The CAVEAT suite of programs also embodies

€ CAVEAT search for linking fragment for Cyclosporin-A,
identified linking unit in green; see .G Alberg, S.I. Schreiber,
“Structure-Based Design of a Cyclophilin-Calcinewrin
Bridging Ligand", Science, 1993 V.262 pp.248-250

sophisticated screening and clustering algorithms as
the second tier of evaluation. The hits retrieved from
the database search can be filtered according to a
number of criteria including: structural complexity,
the presence or absence of specific functionality,
hybridization of the matching bonds and attachment
centers, the quality of the conformational and steric
fit between the fragment and the target molecule, and

complementarity to an active site. CAVEAT also
includes a uniquely powerful clustering routine,
which classifies the acceptable hits according to
additional geometric characteristics. By present-
ing only the best-matching structure from each
cluster, CAVEAT helps the chemist survey the
entire range of frameworks which satisfy the
query.

What sets CAVEAT apart from other 3D
database programs is its speed. A typical CAVEAT
search on a desktop workstation has turn around
times of 2-3 minutes, even in large (> 500,000
molecule) databases.

The Cerius® integration module for CAVEAT
— C?«CAVEAT — makes all of the capabilities of this
program available within the Cerius? environment.
Cerius” and CAVEAT provide an interactive solu-
tion to the design of novel bioactive compounds,
with a fast database engine to reduce search time,
a powerful classifier to reduce evaluation time,
and a seamless interface to the rest of MSI's
drug discovery capabilities for further stages in
structure-based drug design. Call Dr. Scott Kahn
at (408) 522-0100 for more information. B8




