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Report: 
 
Report on MX384 experiment as well as first run of the LTP project MX421 and exploitation of previous 
experiments. 
 
In similar previous experiments, we have opened the field of macromolecular crystallography at high 
hydrostatic pressure up to about  1000-1500 MPa  (100 MPa = 1 kbar) through the combination of ultra-short 
wavelength X-rays from an undulator on the ESRF ID30 beamline, a diamond anvil cell (DAC) and a large 
image plate detector [1, 2]. During the MX384 run, we have adapted our various protocols and data collection 
conditions to the new high pressure beamline ID27. 
 
1-  Psychropiezophilic enzyme 
We have undertaken the study of proteins from Psychropiezophilic bacteria. These proteins are adapted both 
to low temperature (around 0°C) and high pressure (0.1-100 MPa) encountered in cold deep sea.  
Our first priority was the study of alpha-amylase from Alteromonas haloplanctis, a bacteria living in 
symbiosis with the plancton of Antarctic Ocean. As the strain of A. haloplanctis lives in Antarctic Ocean at 
various depths, this enzyme may be used to study the influence of pressure on the 3D structure. High 
resolution information at standard conditions on the native enzyme are available [3]. But up to now, we have 
faced troubles in getting high-quality reproducible crystals sufficiently stable to be loaded in the DAC. 
We have thus studied a second protein, a cellulase, from Pseudoalteromonas haloplanctis. More precisely we 
have studied the catalytic domain of this enzyme for which the structure has been recently determined at 
1.4 Å resolution [3] using cryo-conditions (space group P212121, a = 44.1 Å; b = 78.9 Å; c = 135.4 Å). Two 
data sets were recorded at 1.8 Å resolution. One data set was obtained at ambient pressure and the second at a 
pressure of 1750 bars. Both data sets were recorded at ambient temperature leading to a direct comparison of 
the two structures. Refinements were performed with CNS and lead in both cases to low residual R-factors (R 



 

and Rfree of about 16% and 20 % respectively). Comparison of the two structures would be achieved in a 
couple of months. 
 
2- Structural analysis of urate oxidase 
Urate oxidase is a tetrameric enzyme of around 136 kDa involved in purine degradation. The structure of 
urate oxidase from Aspergillus flavus complexed with its competitive inhibitor, 8-azaxanthine, has been 
solved at high resolution [4,5]. The crystals belong to the orthorhombic space group I222 space group with 
a = 80.3 Å, b = 96.3 Å and c = 105.6 Å. There is one monomer per asymmetric unit, with a solvent content of 
around 60%. The homotetrameric enzyme is globular with an external size of 50 Å x 50 Å, enclosing a tunnel 
50 Å long and 12 Å in diameter. The tetramer is made of two dimers stacked face to face, related by a 
crystallographic two-fold axis. The dimer consists of an α8β16 barrel with an antiparallel β-sheet of 16 
sequential strands, the eight helices forming the exterior of the barrel. 
We have studied the high pressure behaviour of urate oxidase by X-ray crystallography. These crystals are 
especially sensitive to high pressure compared to other crystals we have already characterized [1,6]. Indeed 
diffraction disappears at about 180 MPa. Thus, the high pressure structure of urate oxidase was recorded at 
140 MPa and compared to the ambient pressure one [7]. The crystal structure analysis shows that we have 
captured the onset of dissociation of the tetrameric assembly. 
 
3- Evaluation of the Flat Panel detector 
During the MX421 run, we have evaluated the capacity of the new Flat Panel detector from MAR Research to 
collect data on macromolecules using a beam energy of 37 keV as done during our high pressure 
measurement. Data were recorded on lysozyme crystals. A 1.9 Å data set was recorded on a 10° range with an 
angular step of 1°  leading to an overall Rsym of 5% for 45% completeness. These results are very promising. 
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