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As a collaboration research, we investigated allosteric inhibition of CARMIL to the actin-capping
protein (CP) that binds to actin filament to regulate its elongation. We conducted molecular dynamics
simulation for the 3 complexes including CP, and analyzed trajectories using our original method, Motion
Tree. We revealed that the motion of actin-binding loops of CP was modified by the binding of CARMIL,
and suggested it would be related with the inhibition mechanism (with Maeda laboratory (Nagoya U.)).

We investigated structure-function relationship of SNPs of fatty-acid transport proteins (FATP3 and 4)
by the homology modeling. The SNPs investigated show significant correlation with autism. The model
structures indicated the positions of SNP sites were far from the active sites and ligand binding sites, and
situated on the structural surface. It implies that these SNPs may modify the interaction with the other
proteins (with Yoshikawa laboratory (RIKEN)).

We developed a method to discriminate GroE ligands from E. coli proteins. By the extensive
substructure comparison using our original method, MICAN, we explored common substructures that
were included in GroE ligand structures. The Matthews correlation coefficient of 0.65 revealed The
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Matthews correlation coefficient of 0.65 demonstrates the discrimination power of our method (with
Taguchi laboratory (Tokyo Tech)).

We constructed structural model of acyl (acyl carrier protein) reductase (AAR) that is the essential
protein to produce alkanes. No template structures for the C-terminal half of AAR were found in the PDB,
so we applied the fragment assembly method to this region. In addition, we constructed the docking
model of AAR and acyl carrier protein, and suggested a couple of mutations to increase products based
on the model (with Arai laboratory (Tokyo U.)).

We analyzed the sets of kinases, ligands, and phosphorylation sites, and confirmed that the
phosphorylation sites were tend to be located in the intrinsically disordered regions (IDRs), and found the
length of IDRs may be related to the phosphorylation (with Kaibuchi laboratory (Nagoya U.)).

We surveyed IDR of FANCM using DICHOT and analyzed binding motifs to other proteins based on
the multiple sequence alignments (with Ishino laboratory (Kyushu U.)).

As the enhancement of our original methodologies, we examined the structural changes of
homodimers using SCPC and Motion Tree. We revealed complex-specific motions: interface motion and
over-subunits motion were common in the structural changes of homodimers (~40%), and these motions
are correlated with interface properties. We updated IDEAL (a database of intrinsically disordered
proteins), and provide it to the VaPros database managed by the information core. We developed a
non-sequential protein structure comparison method, MICAN, and applied it to various researches. First
we compared all domains in the PDB by MICAN, and discovered that for more than 80% folds, at least a
similar spatial arrangement of secondary structure elements (SSEs) can be found in those of other folds.
This implies that we can generate the structural template of new fold by changing the connection of SSEs
of known folds. We tried to create such virtual templates, but recognized that most of them included the
irregular SSE arrangements that were rarely observed in the native proteins (e. g., loop-crossing). To
create the templates of native-like proteins, we investigated the rules of natural protein structures, and
discovered a couple of them. Furthermore, we developed a new ligand screening method, VS-APPLE, in
which all the structural templates and ligand molecules retrieved by MICAN in the non-sequential mode
were superimposed and used to evaluate ligand binding. This method was awarded in the ligand
screening contests. Also, we constructed Motion Tree and MINCA servers in public.
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