267

Virid library 102 compounds

ADME/tox/druglikeness filters i 10° compounds

2D similarity/dissimilarity 107 compounds

3D conformations

(10-100 par compound) 107 compounds

3D pharmacophore 105 compounds

Daddrg 10* compounds

Sooing \ ] 108 compounds

Visd ingoedtion V 10" - 10? compounds

Compounds assayed 107 - 102 compounds % 6.21. Virtud screening filter

marking hydrogen-bond donors/acceptors,
and so forth, are sometimes internally in-
duded i n the docking software (e.g., in FlexX)
and sometimesdone separately (e.g., DOCK).

Because df the large number of molecules,
manual stepsin the preparation of ligand da-
tabasesobvioudy haveto be avoided. Starting
typicaly from 2D structures, bond typeshave
to be checked, protonation states must be de-
termined, charges must be assigned, and sol-
vent molecules removed. 3D coordinates can
be generated using a program such as CON-
CORD or CORINA (74) (see Section 2.3.2).
Next, site pointsfor hydrogen-bondinginter-
actionshaveto beassigned and rotational bar-
riers must be calculated. These tasks are
sometimes included in the docking program
(e.g., FlexX).

The docking calculation is typically done
for oneligand at atime. Dependingon optimi-
zation and sampling parameters as well ason
the flexibility of the compound, typically be-
tween afew secondsand afew minutesof CPU
time are needed to dock aligand. Becausethe
individual docking events are independent of
each other, they canrun on parallel hardware.
Task schedulers that distribute ligand dock-
ing on availableCPUs are used in many dock-
INng programs.

Postprocessing stepsdf hitsmay includere-
finement of placement using MD techniques,
specific pharmacophore-based filters that pe-
nalize certain features, such as unformed hy-

drogen bonds or other constraints that were
not met in the primary scoring function. Be-
causeof thelimitations of scoringfunctions, a
postscoring protocol can be used to reach con-
sensus about hits (discussed above). The rec-
ognition of known activeligands mixedwithin
the database can be used to find an appropri-
ate threshold for separating the top-ranking
compoundsfrom the rest of the database.

25 Filter Cascade

Virtual screeningisthe processaof reducing a
given database as quickly and efficiently as
possible to a small number of putative lead
compoundsfor a given drug discovery project.
The techniques described above form a cas
cade o different filter functions that are or-
dered by their speed. Fast ADMET filtersare
followed by 2D and 3D pharmacophore filters
and finally by docking and scoring methods.
Figure 6.21 shows a scheme of a possible vir-
tual screening filter cascade.

3 APPLICATIONS

3.1 Identification of Novel DAT Inhibitors
through 3D Pharmacophore-Based
Database Search

The dopamine transporter (DAT) is a 12-
transmembrane helix proteinthat playsacrit-
ical roleinterminatingdopamine neurotrans-





