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The first step of FBDD is fragment-based screening (FBS) . There are various analytical methods used to perform
FBS: NMR, X-rays, SPR, efc. The advantage of X-ray structure analysis in FBS is that it can cope with relatively large
structural changes upon the binding of a fragment and unexpected events such as multiple binding. The first thing need-
ed to perform FBS by X-rays is a fragment library. The library currently employed at our laboratory was designed espe-
cially for X-ray structure analysis and consists of 384 compounds. This library was built based on Ro3 and special atten-
tion was given to eliminating ambiguity when interpreting electron density. FBS by X-rays requires more than 100 times
more data collection and structure analysis. Recent development of critical technologies dramatically reduced the time
required for X-ray structure analysis. Additionally, development of software and the incorporation of an industrial
robot to a laboratory system has enabled us to construct a fully automated structure analysis system. However, there still
are some limitations to X-ray structure analysis. It demands hundreds of high quality crystals and those crystals must
not only survive soaking of compounds dissolved in DMSO but also be resistant to X-ray damage. In this article, a prac-
tical example of FBS by X-rays will be presented using HSP90 along with facts on the limitations of X-rays.
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Fig. 1. An Example of a Protein Structural Change upon
Binding of a Fragment Compound
The loop structure goes through a large structural change and turns into
a part of the a-helix in the presence of a compound (right) . X-ray structure
analysis can adapt such an unexpected change as far as the crystalinity is
maintained.
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Fig. 2. An Example of a High Throughput X-ray Structure
Analysis System

The maximum of 60 samples can be measured automatically without
any human intervention. The combination of a multi-layer optics, an ultra
brilliant X-ray generator, a sample changer and a CCD detector with high
sensitivity dramatically reduced time required for data collection for protein
structure analysis. The system includes automated structure analysis
software that enables us to acquire electron density from intensity data with
one step. An HSP90 structure required only 3 min to be analyzed.
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Table 1. Summry of FBS Experiment Using HSP as a Target
Protein
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Fig. 3. Procedure from Crystal Soaking to Freezing

A crystal is scooped with a loop and soaked to solution containing fragment compounds. After an intended soaking period, the crystal is scooped again to be
flash-frozen. The crystal is then transferred to the high throughput structure analysis system and subjected to data collection and successive structure analysis.
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Fig. 4. An Example of a Compound in the ATP/ADP Bind-
ing Site Located in the N-terminal Domain of HSP90
The lower left compound binds to the pocket newly formed upon bind-
ing of the fragment.

Fig. 5. A Cross-eye Stereo Representation of Compounds Located Close to Each Other
The upper fragment is binding to the pocket formed by the structural change of the protein part and the lower fragment is binding to the existing pocket. The
shortest distance between those two fragments is 1.35 A thus showing a possibility of fragment merging.
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