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Table 1 Crystallization conditions of lysozyme crystals.

Crystal form  Tetragonal = Orthorhombic Monoclinic Triclinic
Lysozyme 40 mg/mL 53 mg/mL 5 mg/mL 7.5 mg/mL
Precipitant 0.5M NaCl 0.7 M NaCl 0.3 MNaNO, 0.17 M NaNO,

pH 45 4.7 45 4.5
5°C (5h)
0 0, O
Temperature 23°C 40°C 23°C —23°C
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CCD camera

Monochromator

Figure 1 Experimental Laue geometry configuration for digital X-ray
topography with CCD camera. A Si (111) double-crystal
monochromator is used for the monochromatic incident beam.
The protein crystals are slightly rotated in the direction of the
red arrow. Diffracted images are obtained by the CCD camera.
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Figure 2 Optical micrographs and corresponding schematics of typical (a),(e) tetragonal, (b),(f) orthorhombic, (c),(g) monoclinic, and (d),(h) triclinic
lysozyme crystals. The scale bar is 500 pm. These schematics were prepared using the VESTA software [14].
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Figure 3 Experimental configurations and digital X-ray topographic images (slice images) of tetragonal lysozyme crystal taken in (a),(b) 004 reflection
and (c¢),(d) T10 reflection. Schematic figures were prepared using the VESTA software [14]. The slice images were obtained with the rotation
of the crystal. The rotation axes in (a) and (c) are parallel to [1T0] and [001], respectively. The incident beam is almost vertical to (110) face.
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Figure 4 Schematic model for left-handed twisting crystal, for
simplicity, illustrated with unit cell stacks. The parallel
shift to the rotation axis is explained by twisting of
crystals.
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Figure 5 (a) Digital X-ray topographic images of tetragonal lysozyme crystal taken with T10 reflection. (b) local rocking curves in selected regions in
(a). (¢) The map of angular position of maximum intensity (peak position) for local rocking curves in tetragonal lysozyme crystals. (d) Peak
position of local rocking curve as a function of the location along the straight line in the map in (c).
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Figure 6 Correlation of (a) the magnitude of twisting with the crystal size, and (b) the magnitude of twisting with the full width at half maximum
(FWHM) in tetragonal lysozyme crystals, excluding (red) and including (blue) dislocations. Note that the crystal size corresponds to the
length of the crystal along [110]. The magnitude of twisting and FWHM are average values. The error bar is determined from the standard

deviation.
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Figure 7 Molecular shape drawn with the Discovery studio software
[15]. The structure information is obtained from the
Protein Data Bank (PDB). (a) Lysozyme (PDB ID; 1lyz),
(b) thaumatin (PDB ID; lrqw), (¢) GI (PDB ID; 1mnz),
(d) ferritin (PDB ID; 3f32). Note that these are not drawn
to scale.
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Table 2 Direction of the shift in the peak position of local rocking curve in lysozyme crystals with four crystal forms.

Crystal form
Tetragonal Orthorhombic Monoclinic Triclinic
Reflection Direction Reflection Direction Reflection Direction Reflection Direction
004 T 002 T 020 1 100 1
110 — 110 — 004 — 001 —
200 - 020 - 101 - 103 —
120 - 101 -
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