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Combined SAXS and Microfludics for time-resolved structural studies of bimolecules
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A microfluidic mixing chip for time-resolved SAXS studies has been developed, aimed at investigations of structural

transitions of proteins in solution. Whereas ligand induced structural transitions are an important aspect of the functioning

of numerous proteins, only limited knowledge on these processes is currently available. By introducing a microfluidic platform

in combination with microfocus synchrotron SAXS, it will be possible to obtain sub-millisecond time resolution with a minimal

sample consumption, which is crucial for studies of many biological systems. 

In the chip, protein and ligand solutions enter inlet channels in a continuous flow, and are merged at a mixing point. A

structural transition of the protein is triggered by the ligand diffusing into the protein sheet, and any position downstream

of the mixing point represents a certain time after mixing, which can be probed by SAXS. The chip is based on the same

principle as the design suggested by Lois Pollack et al. [1,2]. 

Using the recently developed compund refractive lens microfocus setup at the BioCAT beamline at APS, it was possible to

characterise the profile of the protein sheet. Sheet widths down to 5 micro-m were successfully obtained, which

corresponds to typical mixing times of ca. 1 ms (full diffusion of ligand into the sheet). Various protein systems were then

initially tested and we showed that the chip indeed allows for triggering structural transitions of proteins in solution and for

obtaining time-resolved structural data in solution with time-resolutions down to a few ms.
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