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Mix-and-probe serial femtosecond crystallography
enables the visualisation of an enzyme:substrate
complex at room temperature

Wednesday, 7 September 2022 12:00 (20 minutes)

Understanding the basis of enzyme catalysis at the molecular level has been a fundamental goal of biochem-
istry and structural biology. The “recording”of an enzymatic reaction as it happens represents a significant
challenge because many of the enzyme:substrate/transition-state/product complexes are transients, making
them invisible to standard crystallographic techniques. X-ray free-electron lasers produce ultra-fast femtosec-
ond X-ray pulses ca. 1012 times more intense than standard synchrotron radiation. Nonetheless, it is critical
to develop injector/mixing devices to exploit XFEL capabilities to visualise enzymatic reactions.

In this talk, we will present the application of the concentric-flow electrokinetic injector [1] to carry out mix-
and-probe serial femtosecond crystallography, which allows us to mix unbound enzyme microcrystals with
natural substrates and inject them into the path of femtosecond XFEL pulses to obtain structural information
of retaining glycosyltransferases. Also, we will present our results using standard synchrotron radiation
and quick-soaking of natural substrates into unbound enzyme crystals [2] to trap structural snapshots of
glycosyltransferases [3,4] which allow us to propose a common substrate-assisted Syi-type mechanism for
all retaining GTs [4].
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