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Abstract:

Most of the known protein structures have been determined by synchrotron source X-ray crystallography,
which requires macroscopic crystals of larger than 1¥m in size to overcome radiation damage and achieve
subnanometer resolution. Obtaining well-ordered crystals of such size can be challenging, time-consuming,
expensive and in many cases impossible. Three dimensional (3D) nanocrystals and two-dimensional (2D)
crystals of membrane proteins can be obtained, which are an important class of drug targets. However, such
samples do not provide sufficient signal intensity in synchrotron experiments. With the advent of Free Elec-
tron Lasers (FELSs), it has become possible to collect a large number of diffraction images from many samples
in the so called “diffract and destroy mode”. Chapman and collaborators [1] have shown first results using
Photosystem I 3D nanocrystals, which were injected into the X-ray beam with a liquid mother liquor jet. Here
we discuss a similar experiment using micrometer sized 2D membrane protein crystals. Sample refreshing is
achieved by scanning the sample to diffract the incoming X-ray beam at a different, undamaged position each
time. The main issues for the experiment are the positioning of the sample at a scale smaller than the typi-
cal size of a crystal, and a sufficient incoming X-ray photon flux, as is always the case when the number of
diffracting atoms is reduced. It has also been suggested that the full transverse coherence will the 2D crys-
tallographic phase problem to be solved iteratively [2], for which the achievement of a submicrometer focus
will be of critical importance.
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