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Supporting research

1) Supporting researches via development of supramolecular modeling pipeline
The supramolecular modeling pipeline has been developed and its sophistications have been done. This system
was applied to the constructions of the 3D models of poly-ADP ribose polymerase (PARP1)-DNA-nucleosome
and mismatch-specific endonuclease EndoMS-PCNA-DNA complexes. The models were further used to the
experimental verifications with XP or SPEM in collaborations.

2) Supporting researches on demands
A total of 22 supporting research projects (38 including preliminary ones) have been carried out. These
researches provided more than fifty 3D complex models including Creutzfeldt-Jakob disease responsible Prpse,

Aicardi-Goutiéres syndrome related IFIG1-RNA, Cryopyrin-associated periodic syndrome related NLRC4,
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measles responsible F-protein, insulin resistance syndrome responsible INSR, and chronic mucocutaneous
candidiasis related STAT1, and the models were used in elucidating molecular mechanisms of the diseases. The
results were published in 33 papers, claimed in one patient (of enzyme for genetic diagnosis), awarded Molecular
Informatics Best Paper Award 2014, and also covered by two newspaper reports.

Advancing research

3) Development and advancement of knowledge-based modeling methods
The computer-systems for finding modeling templates and functionally annotating structures with similarity and
ligands were developed, and they were used for the functions/data in SIRD (the secondary database construction
system for protein structures/interactions) and Mutation@A Glance (the viewer for human-disease related
mutations). The functions/data were applied for the supporting researches. A total of 3,197 human protein
complexes were constructed, and they revealed 970 experimentally undetected interfaces, to which
disease-related mutations were significantly localized. Also, for 41 diseases, involvements of the interface were
suggested as the first time. These results were awarded 11BMP2015 Excellent Research Award.

4) Development and advancement of multi-domain docking system
The existing methods for molecular docking have been advanced in order to assemble three domain/subunits,
which was difficult previously, or to execute fast docking-pose search by using vector-represented residues. The
results were awarded the 11BMP2015 Paper Award. The method was implemented in PreDom:Structure and
applied for several supporting research to predict complex structures.

5) Development and advancement of coarse-grained molecular dynamics system
Coarse-grained molecular dynamics method that includes non-protein molecules such as DNA/RNA has been
implemented, and applied to simulate conformation changes in several complex models of supporting researches,
such as in DNA-polymerase B-PCNA-DNA or EndoMS-PCNA-DNA complexes. The results, however,
indicated that the expected/predicted large conformation changes were difficult to be observed, provably because
the sizes of the complexes were too large and the simulation-time was still not enough, and that further
developments were required.

6) Development and advancement of model assessment tools
The web-based interactive tools to visualize the domain/subunit arrangements and interactions in supramolecules,
and to map specified residue sites on the molecular model, has been developed and implemented as the
functional extensions of the SIRD system.
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