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Plastic deforamation behaviours in dislocation free protein crystals
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In order to utilize protein crystals as engineering materials, the

fundamental mechanical properties of protein crystals were studied. In general, the protein crystals

are brittle. To investigate plastic deformation in protein crystals, the stress-induced
dislocations in glucose i1somerase (Gl) crystals without dislocations are investigated by synchrotron

X-ray topography. The stress is applied by simple indentation method. The clear dislocation images
are observed after the indentation. Dislocations are nucleated from the indentation area and then
they propagate to the inside. We confirmed that plastic deformation in protein crystals is
controlled by dislocation motion and multiplication. Moreover, the observation of dynamical
diffraction in Gl crystals is carried out. The oscillation profiles of GI crystals are in agreement
with those predicted by dynamical theory of diffraction.
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