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Our team has launched several new initiatives in struc-
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tural proteomics using RIKEN beamlines constructed at
SPring-8 and basic equipments prepared in the Advanced
Protein Crystallography Research group. Several research
and development programs are under way, and these will
contribute to the expanding program in structural pro-
teomics of RIKEN.

1. Structural biochemistry on enzymatic reac-
tions by four-dimensional protein crystallography

To gain deeper understandings of enzymatic reactions,
we are developing new techniques for time-resolved crys-
tallography. Nitrile Hydratase (NHase) from Rhodococcus
species is an enzyme capable of catalyzing hydration of ni-
triles, and it contains a mononuclear non-heme iron as the
reaction center. The center is activated by photo-driven
NO release. We have determined a crystal structure of a
mutant enzyme, activity of which is less than 1/50 than
the wild type NHase. Using the large-angle oscillation
technique at the RIKEN beamline BL45XU of SPring-8,
we observed the NO releasing from the iron atom and the
substrate-analogue binding to the reaction center.

2. Structural biology on membrane proteins and
supura-complexes

Photosystem II (PSII) is a large membrane protein
complex evolving molecular oxygen from waters with so-
lar energies on the thylakoid membrane of chloroplast. A
culture system of thermophilic cianobacteria was newly
constructed and purification/crystallization conditions of
PSII were further refined, aiming at X-ray crystal structure
analyses of atomic resolution. We succeeded to calculate
new electron density maps at 3.2 A resolution. The molec-
ular model was revised and the crystallographic refinement
procedure was started.

The glycine cleavage system (GCS) plays a crucial role
in glycine degradation in most organisms. The crystal
structure of P-protein of the GCS from Thermus ther-
mophilus HB8 has been determined at 2.1 A resolution.
It reveals that P-protein does not involve the as-type ac-
tive dimer universally observed in the evolutionarily re-
lated pyridoxal 5'-phosphate (PLP)-dependent enzymes.
Instead, novel af-type dimers associate to form an asf32
tetramer. The binding of PLP to the apoenzyme induces
large open-closed conformational changes. The complex
structure of the holoenzyme with an inhibitor suggests
residues that may be responsible for substrate recognition.
These results provide insights into the molecular basis of
nonketotic hyperglycinemia.

P7 is an RNA binding protein included in Rice Dwarf
Virus (RDV), which functions inside RDV at the virus-
mRNA synthesis. We succeeded to express the P7 pro-
tein in E. coli in the soluble form at a high quantity, im-
proving a buffer constitution for cell disruption. The recA
protein is a multi-functional recombinase. The monomers
co-aggregate to form very long helical filaments and the
filaments interact with relating DNAs in homologous ge-
netic recombination. We have established many types of
recA mutants in which one of the recA functions is affected
by the mutation. Over-expression and purification proce-
dures were constructed for the mutant proteins. Lysenin is
a hemolytic toxin from earth worm, which forms origomers
on the cell surface to form membrane pores. Expression
and purification procedures were established in E. coli, and
crystallization trials were started.

3. Development of new techniques for structural
biology
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We completed Crystal Finder (CF), a high-throughput
crystallization robot by the hanging- and sitting-drop va-
por diffusion method, in collaboration with the Ishikawa-
jima Inspection & Instrumentation Company (II1C).
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