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Surflex-Dock offers unparalleled enrichments in virtual high-throughput screening! combined with state-of-the-art speed,

accuracy and usability. It uses an empirical scoring function (based on the Hammerhead docking system) that has been

updated and re-parameterized with additional negative training datas, along with a search engine that relies on a surface-

based molecular similarity method34.

Virtual High Throughput Screening

Screening large compound libraries
remains an expensive and time-
consuming task. Computational high-
throughput screening can enrich the
fraction of suitable compounds in a
screening collection and thereby reduce
the cost of lead discovery.

Two aspects determine the quality of a
docking method: docking accuracy and
screening enrichment. Docking accuracy
measures the likelihood that a method will
correctly identify and recognize the true
binding mode of a ligand bound to a target
protein. Screening enrichment measures
the relative improvement in the
identification of true binding ligands using
a docking method versus random
screening.

Surflex-Dock addresses the protein ligand
docking problem, demonstrating a novel
approach that is faster, more accurate,
and is five to ten-fold more specific than
competing methods in detecting true
binding ligands from non-binding ligands
in computational screening applications™5.
The docking search engine makes use of
a patented3 technology.

The Algorithm

Surflex-Dock employs an idealized active
site ligand called a protomol?, as a target
to generate putative poses of molecules or
molecular fragments. These putative
poses are scored using the Hammerhead
scoring functiond, which also serves as an
objective function for local optimization of
poses. Flexible docking proceeds by a
crossover procedure that combines pieces
of poses from intact molecules®. Molecular
alignment is done through a patented
similarity-based algorithm34.

Protein-Ligand Interaction

The Surflex-Dock scoring function is a
linear combination of non-linear functions

of protein-ligand atomic surface distances.

Protein-ligand interactions include steric,
polar, entropic and solvation terms®.

Selected Features

Accurate Scoring — Scoring function is
derived from known binding affinity data
and negative training data to reduce
false positive binding scores.

Speed — On average 17s per ligand (~3s
per rotatable bond). Faster than GOLD
and GLIDE and comparable with FlexX.

Easier Protein Preparation — Protein
structure preparation is simple and part
of the docking workflow. No special
treatment of cofactors/metals/waters is
required.

Easier Docking Preparation — Docking
gives good results with default settings;
users will typically only need to tweak a
few parameters to optimize docking for a
specific target.

Protomol guided docking — Docking is
guided by a ‘protomol’ which can be
automatically generated and/or user-
defined. The protomol is an idealized
representation of a ligand that makes
every potential interaction with the
binding site. Stored in mol2 format, it can
be edited easily and on the fly.

Ring Flexing — Generic ring
conformations are applied to each
flexible ring system (regardless of atom
types), and the resulting conformations
are minimized. The method is robust and
fast.

Parallelization — A simple parallelization

protocol exists to enable the use of
multiple processors.

Enrichment Factors

Recovery of 10 Thymidine Kinase
inhibitors from a database of 1000 drug-
like molecules: after docking and ranking
Surflex-Dock returns 80% of the true hits
in the top 5% of the database. This
performance is typical in the majority of
cases®.

Yield at top 2.5% of database coverage

Yield at top 5% of database coverage
oock [ 0%
Slide
FRED

Hit Rate: (actives recovered/total hits recovered) x 100
Yield: (actives recovered/total actives) x 100
Enrichment in thymidine kinase inhibitors. The
percentage of known actives recovered by virtual
screening within the 2.5% and 5% top scoring fraction
of the database?.

Top 2.5% Top 5%
Hit Rate (%) Yield (%)  Hit Rate (%) Yield (%)
Glide 8 20 10 50
GOLD 4 10 8 40
FlexX 8 20 8 40
axp 0 0 4 20
DOCK 0 0 2 10
Slide 0 0 0 0
FRED 0 0 0 0

Description of hit lists generated by 8 docking tools on
the thymidine kinase inhibitors. Hit lists are generated
from the top 2.5% and 5% scoring compounds.
Reprinted with permission of Wiley-Liss, Inc., a
subsidiary of John Wiley & Sons, Inc.
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Complementary Software

Concord® for generating accurate 3D conformations
CScore™ for ranking the affinity of compounds bound to a target

with consensus scoring

Influenza virus neuraminidase (1B9V) in complex
with an inhibitor (purple capped sticks). The mini-
mized inhibitor has been redocked by Surflex-Dock
into the protein (yellow capped sticks) with an rms
deviation of 0.645 Angstroms.

Performance

On average 17s per ligand (~3s per
rotatable bond).

Hardware and Software Requirements
Surflex-Dock 2.0 is available through the
SYBYL interface and as such runs on
IRIX® (SGI®) or Linux® (x86). A Windows®
version of command-line only Surflex-
Dock 2.0 is also available.
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