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Abl interactor (Abi) family proteins play significant roles in actin cytoskeleton organization through
forming the WAVE complex. It has been shown that Abi-3 is present in the WAVEZ2 complex, but
neither binds to c-Abl nor promotes c-Abl-mediated phosphorylation of WAVE2. Here we
characterized Abi-3 in more detail, and compared its properties with those of Abi-1. The modeling
results demonstrated that the structures of the SH3 and WAB domains were quite similar in the two
proteins, suggesting that the structural difference between Abi-1 and Abi-3 is mainly due to the
region between the WAB domain and the SH3 domain.

Bovine lactoferrin  (bLf) from bovine milk exhibits anti-microbial, anti-cancer and iron binding
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functions, which could be a new antianemic edible material. We measured bLf in the presence of 70
mol ferric ions (70FeLf) at pH 1-6 by small angle X-ray scattering (SAXS). The results indicated that
70Felf in this pH range maintained a globular shape and formed association with ca. 15 monomers.
The degree of polymerization in 70FeLf showed pH-dependent.

B-glucan derived from fungus Agaricus brasiliensis exhibits anti-cancer activity throgh
imunoenhancing. Its structural details, however, were unclear. Here we first analyzed primary
structure off-glucan by NMR and Mass spectroscopy. Based on the results, we performed molecular
dynamics (MD) simulation in solution and predicted conformation ensemble, which indicated that
the helical structure was favorable in equilibrium state. Next we constructed the structure model
complexed with lectin receptor.

We designed effective fluorescent probe against glutathione-S-transferase (GST) by structure-based
drug design (SBDD) and stopped-flow binding experiments. We first constructed complex structure
of GST and its ligand candidate by docking simulation, and predicted the binding activity by energy
calculation. We also analyzed 3D-QSAR(Quantitative Structure-Activity Relationship) in order to
select appropriate candidates.

Combining SAXS with other structural methods, we developed a novel restrained-MD algorithm
for with SAXS restraints, and implemented as in-house SAXS_MD program. Using this program, we
succeeded in constructing the three dimensional structure of 9 proteins with various folds as
accurate as at amino acid residue level (RMSD of ca. 3 A). We published our SAXS_MD program
freely downloadable on the web.

We applied graph theory in applied mathematics to coarse-grained model with bead-ensemble
structure, so as to successfully detect the appropriate primary structure by tracing main chain
candidate. We also published this TraceBeads program on the web.

We analyzed secondary structural information from wide angle X-ray scattering (WAXS) of proteins,
and found strong correlation between helical structure and WAXS profile. We also developed amino
acid residue-based structural constraints from vacuum-ultraviolet circular dichroism (VUV-CD), and

implemented them into SAXS_MD program.
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