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Report: The aim of the proposal was to develop serial diffraction methods, which are complementary to
efforts currently taken at hard X-ray free electron laser (FEL) facilities. In previous proposals, we already
succeeded with solid support crystal mounting techniques [1], LCP-injectors [2] and for now we decided to
collect the data using special crystallization plates (Pic.1) that were created at HTX-lab in EMBL, Grenoble
[3]. This system is based on a new crystallization plate that allows growing crystals on very thin films that
can then be excised with a laser beam to recover the crystalline material. Due to their design, CrystalDirect
plates allow to collect diffraction data in-situ with very low background. CrystalDirect systems offer a lot of
advantages, like absence of the mechanical stress for the crystals (as no tools enter the crystallization drop),
full automation of the crystal-harvesting process (Pic.1), availability to know in advance all positions of the
crystals, systematic testing the large numbers of crystals.

Pic.1 Set up of the CrystalDirect plates at ID13 (left), Cartesian Robot (right)
First test was performed with the model protein Thaumatin (Pic.1). The collection of the data was very fast
due to the great equipment of the ID13 beamline, for instance, new ultra-fast EIGER 4M detector and the
computational infrastructure that can process the large volume of data. We just needed several hours to
collect 400 000 frames in room temperature, of which around 12000 were indexed. The structure was solved
using Nanopeakcell [1] and CrystFEL[4] software, the best resolution was 1.9 A ° (Pic.2).

Pic.2 Maximum projection of the one of the dataset of the model protein Thaumatin (left), Refinement of the
Thaumatin till 1.9 Aº, using coot (right)
Structure determination of membrane proteins is one of the most critical steps to be mastered before
achieving breakthroughs in life science and medicine (for now only 551 structures of the membrane proteins
has been solved), it is also a notoriously difficult and time-consuming procedure. We performed first test with

CrystalDirect plates in room temperature with the membrane protein Glic, which structure has never been
solved in room-temperature before. We collected around 1 400 000 frames, of which around 8000 were
indexed. This conventionally collected data set has the best resolution of 3.9 A°. The current preliminary
dataset is promising, although more frames would be needed, the maps show clearly the positions of the
helices (unchanged compared to the structure at cryo temperature) and even some side chain positions (side
view image).

Pic.3 Side view of the membrane protein Glic (left), top view (right).
With CristalDirect plates it is easy to understand from the beginning of the experiment which crystallization
conditions are better to use and what size of the crystal will give the best diffraction. There is no special
sample preparation, changing of the plates is absolutely not time consuming. In 96 wells it is possible to set
up different concentration of the protein or even different crystallization conditions due to the full automation
of the crystal-harvesting process. The film, which cover plates almost doesn’t have any background and in
future we are planning to test new films of different materials.

The next steps are to improve resolution for Glic (using improvement of the crystallization conditions) and to
collect a dataset for the 5-HT3 receptor, which has a high scientific impact, because these receptors are ion
channels that mediate fast neurotransmission and they are first-class therapeutic targets for a number of
conditions (such as depression, neurodegenerative diseases, nausea, and irritable bowel syndrome).
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