A simple crystallization device for growing large protein crystals
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The most popular method to determine three-dimensional structure of protein molecule is the
X-ray diffraction experiment. But it does not usually provide the information of the positions of
hydrogen atoms in protein molecules which is important to know protonation states and
hydrogen bonding networks in protein molecule. On the other hand, neutron diffraction
experiment is very informative for the positions of hydrogen atoms in protein molecules’). But
the obstruction of the neutron diffraction experiment is the requirement of much larger crystals
(about 1000 pym cube or beyond) if compared to the crystal size for X-ray crystallography (about
100um cube or less).

Here we introduce a new and passive crystallization device?) for growing large protein
crystals for neutron diffraction experiment using dialysis and liquid-liquid diffusion techniques
(Fig. 1). The main feature of this device is the large crystallization cell with dialysis membrane.
The protein samples can be kept in the crystallization cell and only the precipitant concentration
can be slowly diffused into the cell. And, if necessary, the crystallization solution can be
changed during the crystallization process.

Prior to growing large crystals, we performed crystallization in the concentration range of
polyethylene glycol (PEG) 4000 (0-25%), sodium chloride (0.1-1.0 M) and protein (5-25 mg/ml)
using batch method to make a 3-dimensional phase diagram for optimization of crystallization
condition3). Lysozyme was used as a model protein. Based on the phase diagram, first we
crystallized lysozyme in low PEG and low sodium chloride condition to obtain a few crystals,
then we increased the sodium chloride concentration first and successively PEG in the
crystallization solution to grow crystals larger with higher resolution. The large crystals obtained
by this procedure are shown in Fig. 2.

We concluded that this crystallization device and the crystallization strategy for growing large
crystals worked effectively. This device is simple so that it can be applicable not only for the
laboratory experiment but also for the crystallization experiments in space where larger crystals
are expected to grow.
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Fig. 1 Crystallization device for growing large crystals. Fig. 2 Lysozyme crystals.
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