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Report:

This experiment is a continuation of the CH923 experiment. In order to complete the promising results
obtained during this latter experiment, we focused our attention on sample K151, which has an hexagonal
unit cell, probably without twinning. The main aim of the present experiment was to improve the resolution,
which was previously too low (0.82 Å) to perform a structure refinement with a satisfactory ratio number of
reflections over number of parameters.

As outlined in the previous report, the crystal quality is difficult to assess during the mounting stage because
of the very small size of the crystals (~5 µm in their largest dimension). As this sample preparation stage is
tedious and time-consuming it was decided for this experiment to test crystal quality with a new technique,
using the specific features of the ID13 micro-diffractometer (enlarged sample visualization, easy translation +
alignment procedures).

The sample is first dispersed on a kapton foil and diffraction images from individual crystals selected on the
kapton foil are recorded using a limited oscillation range. When a crystal suitable for structure refinement is
encountered, it is then mounted as usual on the tip of a glass capillary to perform a classical data collection
with the oscillation method. This crystal selection method allowed us to obtain two good crystals. It should be
noted that because of their extremely small size (< 3 µm in their largest dimension) these two crystals would
likely not be selected by using the usual mount-and-test procedure.

With the first « good » crystal, we recorded data sets at different wavelengths. Beamsize was 4 µm diameter.
It seemed that the best compromise between short wavelength, low background and exposure time was
obtained using λ=0.729 Å, as for shorter wavelengths the flux is significantly decreased and the background
significantly increased because of W fluorescence. However, the resolution obtained using this new



wavelength (~0.73Å) was still too low to satisfactorily carry out a structure refinement of this sample, the
number of independent reflections being increased from 60 to 95.

To further increase the number of recorded reflections, it was decided to use the new ID13 detector arm.
After several tests to determine the optimal compromise between the tilt angle and the detector distance,
which had to be increased because of clutter problems, it was possible to decrease the resolution limit down
to 0.55 Å and, as a consequence, to about double the number of recorded reflections (185 as compared to 95
with no tilt angle). We finally recorded on this sample 4 complete data sets with (40° - 75 mm) and without
(0° - 45 mm) detector tilt at both room temperature and 100K.

Although data analysis is not straightforward
because available data reduction softwares
(DENZO, XDS) are usually optimized for
protein crystallography images containing much
more reflections per image but we can reasonably
hope to solve the structure using the available
data. Data analysis is still in progress.

Image below : diffraction pattern of a K151
crystal (wavelength: 0.729Å; oscillation range: 6°,
detector tilt: 40° - detector distance ~75 mm)


