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Report:

This report covers 9 shifts of beamtime on ID14-4, including a few hours on ID29 that were made available 
to us by the local contact. For ID14-4 shifts a few hours were lost to technical difficulties with the beamline 
or machine.  

Studies on photosystem II (PSII)  - a 700KDa membrane protein complex (Ferreira et al, 2004).

We scanned about 150 PSII crystals for diffraction quality, some up to 500µm in length. Unfortunately, none 
were of sufficient quality to improve on our existing 3.5Å crystal structure. The Sr-PSII crystals were of 
lower quality than the native crystals, and we were unable to obtain diffraction beyond about 5Å. These 
crystals were from new preparations of material and from different crystallization conditions. These results 
have enabled us to perform the further optimisation of our crystallization conditions that will be necessary to 
obtain better diffracting crystals. 

We used the ESRF online microspectrophotometer facility to investigate the effect of radiation on the spectral 
properties of the crystals. 

Fig. 1 shows the appearance of  two absorption maxima at 533nm and 554 nm on a PSII crystal exposed to X-
rays. These peaks correspond to the alpha and beta bands respectively of the reduced low potential form of 
cytochrom b559 (Kruk and Strzalka, 2001). We were also able to observe the appearance of the hydrated 
electron in the samples and slow decay of the 673nm chlorophyll red peak with X-ray dose.

We collected time-series of absorption spectra from concentrated vitrified PSII solutions at 100K before, 
during and after exposure to X-rays. These experiments were conducted in the presence of



the potential free-radical scavengers DTT, glutathione, ascorbate and acetate. A full analysis of these datasets 
will allow the effect of these scavengers on X-ray induced changes to be determined. 

On ID29 we collected some composite datasets using the meethod of Berglund et al (2002). These 
preliminary results show that the technique works for this system, and can be used in the future to generate 
structures that vary by dose. This is particularly important for the 5 metal water oxidation complex, which is 
known to be very prone to radioreduction in the X-ray beam.

In summary, we scanned many crystals from different crystallization conditions for diffraction, the basis for 
for further optimisation experiments. We were also able to obtain novel spectroscopic results on these 
crystals. We also evaluated data collection techniques. When combined with better diffraction data we will be 
able to provide a 4-dimensional picture of PSII and the structural and chemical changes that occur in the X-
ray beam. 
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Figure 1: The change in absorption of a PSII crystal on exposure to X-rays.


