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VMXi, a fully automated in-situ beamline: towards large-scale crystallographic fragment screening at room temperature.
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Fragment-based drug-discovery is considered a powerful approach to drug lead discovery. To facilitate the use of X-Ray Crystallography as a primary screening tool, many synchrotrons have recently developed highly specialised platforms capable of handling high-throughput screening campaigns [1, 2, 3]. At present, a vast majority of these screening campaigns are conducted at cryogenic temperatures. However, growing interest in room-temperature (RT) crystallography as a screening tool could potentially change this. RT crystallography can be used to reveal protein dynamics and may help determine new binding sites and alternative binding poses in protein-ligands systems [4]. As such, results from RT campaigns could be used in addition to results from cryogenic campaigns to get a fuller picture during the drug design process.
To facilitate large-scale crystallographic fragment screening at room temperature at the Diamond Light Source, an experimental pipeline has been developed at the VMXi beamline. The VMXi beamline is a fully automated in-situ beamline which offers routine RT data collection using a multi-crystal approach [5]. The beamline is currently capable of collecting up to 250 datasets per hour and can help crystallographers collect data from fragment screens rapidly. Here we present current and future developments for the beamline, from crystal soaking to automatic data collection and data analysis.
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Figure 1. The VMXi fragment screening pipeline at Diamond Light Source allows for rapid screening with minimal handling. Plates are assessed by CHiMP [6], a deep-learning tool trained to rank drops and find crystals, and compounds are assigned to drops based on the outcome. Once dispensed into, the plates are put back into the imager. A robot arm delivers the plate from the imager to the beamline once samples are queued for data collection by the user.
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