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Intr oduction
We have further developed our docking pack-
age and incr eased its usability by simplifying the
work�ow. An application on � -secr etase, cou-
pled with the development of an accurate and fast
model to estimate � Gbinding shows the ef�cacy of
the method.

The Docking Package

Decomposition of Molecules (DAIM)
In the �rst step, molecules ar e decomposed into
fragments. Pre�ltering of molecules and a multi-
level selection pr ocess ensur es the choice of 3
repr esentative fragments.

Docking of fragments (SEED)
The fragments ar e docked exhaustively using an
accurate scoring function including solvation. To
reduce the infor mation, poses ar e cluster ed ac-
cor ding to geometric and scor e-based criteria.

Docking of molecules (FFLD)
The entir e molecules ar e docked, using the frag-
ment poses obtained with SEED as anchors. Dif-
ferent confor mations ar e generated by a genetic
algorithm which modi�es the rotatable bonds.

Scr eening on � -secr etase
300,022 compounds wer e selected fr om the iRe-
search library and docked into � -secr etase us-
ing our docking package. Poses with favorable
FFLD energy wer e minimized with CHARMm and
reevaluated by the LIECE model. The top 300
poses of the resulting ranking wer e inspected vi-
sually. Finally, 32 compounds wer e pur chased
and tested in cellular and enzymatic assays.

Estimation of binding af �nities (LIECE)
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2-parameter model (r=0.89)
3-parameter model (r=0.90)

LIECE model
b - secretase inhibitors

Inhibitors R1 R2 R3 K i
� G
[kcal/mol]

LIECE � G
[kcal/mol]
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Me CHMe 2 1129.0 -8.16 -7.67
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Me Me 61.4 -9.90 -9.48
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Me CHMe 2 50.1 -10.02 -10.20
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12 OM99-2: Glu–Val–Asn–Leu–Ala–Ala–Glu–Phe 1.6 -12.06 -10.06
13 OM00-3: Glu–Leu–Asp–Leu–Ala–V al–Glu–Phe 0.3 -13.05 -13.00

Docking Statistics

Conclusions

� With the curr ent pr ocedur e, we can dock 105

compounds in 10 days on a Beowulf cluster of
100 pr ocessors.

� The combination of DSF and LIECE yields ac-
curate pr edictions, which is demonstrated by
the discovery of 5 inhibitors of � -secr etase
with an IC50 in the micr omolar range.
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