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Neutron diffraction provides an experimental method of directly locating hydrogen atoms in proteins and hydration
structure of proteins. The bottle neck of neutron macromolecular crystallography is that large crystals are needed:
currently, the volume of crystals should be larger than 1 mm’. We have found that one rational way to find the
proper conditions to grow large single crystals using established crystallization phase diagram. A large single crystal
can be grown under supersaturated conditions close to the solubility boundary. Indeed, large single crystals from
proper condition on the phase diagram of proteins were suitable for use in neutron protein data collection.

We have made crystallization phase diagram of some basic proteins such as insulin (2Zn) and Riboneuclease A, and
succeeded in growing large crystals which are applicable to neutron diffraction experiment. The large crystal growth
of the other basic proteins is also under way by using the phase diagram strategy.



