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Analysis of dislocation images in X-ray topography of protein crystals
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Abstract: Dislocation images in X-ray topography of protein crystals such as tetragonal hen
egg-white lysozyme crystals were analyzed. Not only extinction but also double contrast of
dislocation images is observed on the X-ray topographs.
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Fig. 2 Enlarged topographs showing (a) single
contrast and (b) double contrast of the dislocation
image, respectively, observed in (a) 080 and (b) 440
reflections in Fig. 1.”
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Fig. 3 Rocking curve profiles of (a) 080 and (b) 440
reflections in tetragonal HEW lysozyme crystal. >
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Table 1 Comparison of calculated and observed values of the image width D of a screw dislocation with

Burgers vector b =[HO] (111.9 A) in X-ray topographs with 080 and 440 reflections of tetragonal HEW
lysozyme crystals as shown in Fig. 2. Here, by is the component parallel to the diffraction vector g in the

Burgers vector b, 0 is the Bragg angle, A is the wavelength employed, F is the structure factor, V is the

volume of unit cell, and @ is the FWHM of the rocking curve of the perfect crystal.

D (um)
Reflection by (A)  0(°)  A(A) IF V (A% ® (°) Calcglaﬁo Obserrlvaﬁo
080 79.1 5.20 1.79 695  2.37x10°  537x10°  2.68x10° <18
440 111.9 1.54 0.75 1259 2.37x10°  5.76x10°  3.54x10° 50
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