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Abstract The three-dimensiona structure of the proteins, including the location of the hydrogen atoms can be analyzed by
using neutron diffraction. In order to grow single crystals for neutron diffraction experiments, we developed a simple
magnetic field device with the commercial magnets and succeeded in growing hen egg-white lysozyme single crystals of
more than 1 mm® in volume using this device. The crystals grown with a magnetic field were larger and had perfect
transparency, whereas the crystals grown without a magnetic field had micro-cracks. The result of the X-ray measurement
showed a good resolution and small mosaicity for the crystals grown in the presence of a magnetic field.
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Fig. 1. Schematic illustration of the magnetic field device.
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Fig. 3. Concept design (8) and a product (b) of the magnetic field device suitable for the test tubes.
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Fig. 4. The magnetic field directions of the first device (@) and additional magnets at the top and bottom parallel direction to the
existing magnets (b).
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Fig. 5. The magnetic field directions of the additional magnets opposite direction to the existing magnets (a) and additional magnets
at the top and bottom positions of the existing magnets (b).

Carbon steell

(a)
Fig. 6. Concept design (&) and a product (b) of the magnetic field device suitable for the commercia crystal-batch.



Table 1
Experimental conditions and results of lysozyme crystal growth
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) T=291K, 50 mM Na acetate T =29 K, 50 mM Na acetate T=301K, 50 mM Naacetate
;‘{aﬂa%?gl'g | Protein concentration: 30 & 40 mg/ml | Protein concentration: 40 & 50 mg/ml | Protein concentration: 40 & 50 mg/ml
ions ml

protein solution) PH ~ pH  pH  pH  pH  pH pH pH pH |pH | pH pH pH pH  pH

45 50 55 6.0 6.5 45 50 55 6.0 (65 |45 50 55 6.0 6.5
Ni* <1mm <2mm|<2mm|2~4 mm Irregular formation of crystals
Mn™ <1lmm <1lmm|{<1mm
Co™ <1mm <1mm|{>1mm
cu* Tiny crystals and irregular formation of crystals

Crystals were analyzed in their early stages of growth (2~5 days from the setting of the experiment) and after they reached their maxi-

mum sizes (3 weeks).

Fig. 7. The effect of the magnetic fiddd on the quality of crystals. (a) Crystas have perfect transparency in the presence of a magnetic
field (0.3T). (b) Crystals have many micro-cracks in the absence of a magnetic field.
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Fig. 1. Schematic diagram of the experimental apparatus used to grow crystals under a homogeneous magnetic field of 5T and 0T (in
the figure, By represents the magnetic induction. A photograph of the superconducting magnet was also attached),|
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Fig. 8. Schematic diagram of the experimenta apparatus using superconducting magnet by Guzman et al. [12].
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. ) "

Fig. 10. Lysozyme crystd growth in the presence (0.3 T) and in the absence of a magnetic field. Photographs were taken 3 days
after (a) and 14 days after (b) the start of the experiment.
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