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Report:
Two days were available for the phase separation project (SC 727) and two days for the high-pressure project
(SC 732). Two series of experiments were done 15-16 September and 15-16 November 2000.
The aim of the proposal SC732 was to study the pressure effect on the interactions and the stability of the αcrystallins, one of the lens protein family, which presents exceptional associative and chaperone-like
properties.
We have performed high-pressure experiments with solutions of α-crystallins at different protein
concentrations. We used the available pressure cell on ID2, with diamond windows. The solutions were
contained in a sample-container of about 100 µl. The pressure was transmitted with a liquid medium (in our
case, water or alcohol). With this system, we were able to measure the scattered intensity from ambient
pressure to 3000 bars.
These first results are particularly promising. We report below the variation of the radius of gyration (RG) as a
function of the pressure, for different protein concentrations. We performed the experiments from ambient

pressure, with a regular increase of pressure up to 3000 bars. The pressure was then decreased back to
atmospheric pressure.
During the pressure increase, the radius of gyration remains constant up to 1000 bars, and then it significantly
increases with pressure. The increase of the radius of gyration indicates an increase of the particle size. At
high pressure, either the proteins experience pressure-induced aggregation or the stable state corresponds to a
higher number of subunits, because of subunit exchange. Indeed, at room temperature and atmospheric
pressure the alpha-crystallins are able to exchange subunits. In all the tested conditions, we then observed a
decrease in radius of gyration as pressure decreases. However, the radius of gyration vs pressure diagrams
clearly show some hysteretic behaviour above 1000 bar. In these experiments, we had only partial
reversibility, since one shoulder in the intensity curves disappears at high pressure and is not recovered.
These diagrams offer a first hint of pressure stability field of α-crystallins as a function of pressure
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Before delivering a coherent model of the evolution of α-crystallins at high pressure, several parameters need
to be analysed. First, with these preliminary experiments, we did not study the effect of the time, i.e. the rate
of the aggregation phenomena. We recorded the scattering curves immediately after reaching the desired
pressure. We also only began to study the effect of the temperature (10mg/ml, at 35, 45 and 60°C). A
preliminary result showed that the combination of temperature and pressure favours the denaturation of the
proteins. This point needs also to be further studied.
During these 2 days, we were only able to study one pressure scan at each protein concentration. Whenever
we had to open the pressure cell (to change the gaskets or the sample solution), the diamond windows were
displaced and had to be recenter to minimise the parasitic scattering (because of microdefects in the
windows). Yet, because of the absorption of the windows, the radiation damage was reduced as compared
with standard set-up (capillary for example), but the scattering intensity at low protein concentration was
quite weak and the form factor was difficult to obtain.

