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In this project, we aimed at establishing a highly efficient recombinant protein production
pipeline using mammalian expression system and the development of cutting-edge protein
expression/purification technologies, thereby facilitating the structural analyses of biologically
and medically important proteins and their use in a future drug developments. For this purpose,
we conducted research and development of novel high-value binder molecules, sophisticated
analytical methods, and unique cell lines for high-quality glycoprotein production, and shared
these technologies to outside researchers who wished to conduct structural analyses and drug
development on the disease-related proteins.

In the SHI-EN (research support) part of the project, we set up the system for the protein
production/analysis and became ready in all the proposed subject areas by the second year. We
accepted in total 18 projects initiated by outside researchers, two of which was "open proposal"
without prior consent, and faithfully conducted SHI-EN efforts. As of March 2017, 10 projects
had been either successfully ended or put under the extended collaboration, and resulted in
multiple co-authored research papers (8 published, 2 in press, 2 submitted, and 1 in preparation).
Projects with highly promising results were carried over to the committed collaboration even
after the termination of the PDIS program. One such project is the structural and functional

analysis of a cancer-specific growth factor HGF, where we have succeeded in establishing several
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useful monoclonal antibodies that could potentially become therapeutics. This particular project
is seeing an expansion of the scope of the research because we are gaining some important
insights about activation as well as signaling mechanism of this growth factor, which has
profound implication in cancer. Overall, our efforts to push forward numerous and diverse
research projects by providing a high-end expertise in the protein production and analysis
contribute greatly to the success of the PDIS program as a whole.

In the "KOHDO-KA" (technology development) part of the project, we made significant
achievements exemplified by the development of novel affinity tag systems such as PA tag and
TARGET tag, both are now commercially available from Wako Pure Chemical Co. We also made
several biological discoveries that are medically relevant, such as the elucidation of the AP
clearance mechanism by the neuronal receptor sorLLA and isolation of a cyclic peptide capable of
allosterically inhibit plexin B1 signaling (an important pathway implicated in osteoporosis). We
also invented a unique method to prepare biologically active Wnt proteins free of animal
components, which can greatly facilitate stem cell research. One of the most important
technology development we have achieved through this program is the development of the
Fv-clasp, a newly designed small antibody fragment format that has exceptionally high stability
and crystallizability compared to the existing recombinant antibody formats. Collectively our
KOHDO-KA projects lead to numerous papers (13 published, 2 submitted, 4 in preparation) as

well as patents (4 filed, 1 in preparation), indicating the great success of the project
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