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[Supporting activities]

During the PDIS program, we supported 16 projects by production of soluble proteins and membrane
proteins using wheat cell-free protein synthesis system and screening technology. Aim of the projects we
supported were protein crystallography, antibody development, protein-protein interaction (PPI) assay, and
chemical probe screening. We also conducted many consultation and pre-examination.

We supported 6 researchers via cell-free production of soluble proteins for crystallography. In a support
for antibody production against protein complex, we carried out subcloning of antibody genes and their
expression in cultured cells collaborating Toyama University group. We producing proteins for 3 projects
conducting chemical probe screening. For screening projects, we also provided technical supports and
consultation related to assay development using AlphaScreen technology, consultation for applying chemical
library to DDI, University of Tokyo, providing screening facilities, and performing screening.

We produced membrane proteins for antibody production in 5 supporting projects. Except one project
whose target could not be expressed using cell-free technology, we provided 2 to 15 mg of membrane proteins
as immunizing antigen. We also produced membrane proteins for PPl assay, crystallography, and chemical
probe screening in other 3 supporting projects. Here we show an example of our supporting activity, in which
we provided Na,K-ATPase for Yo-ichi Nabeshima, Director of Institute of Biomedical Research and
Innovation. Using cell-free synthesized Na,K-ATPase, his research group verified direct interaction between
Na,K-ATPase and amylospheroids, which cause selective cytotoxicity for mature neurons in Alzheimer’s
disease (Hoshi et al. PNAS 2015). Cell-free synthesized Na,K-ATPase was also used to quantify cellular
endogenous Na,K-ATPase.

[Technological developments]

We developed improved cell-free membrane protein synthesis method. Bilayer-dialysis method increased
productivity of membrane proteins 4 to 20 times, enabling production of mg of membrane protein with low
cost and effort. Using this method, 32 GPCRs from class A, B and C were successfully synthesized. Cell-free
synthesized membrane proteins were suitable for immunizing antigen for anti-membrane protein antibody
production. Collaborating with Toyama University group, six anti-DRD1 rabbit monoclonal antibodies were
developed, which had high affinity toward DRD1, and showed excellent performance in immunostaining
(Takeda et al. Sci Pre 2015). Using high-affinity anti-DRD1 antibodies and their epitopes, we developed 2
kinds of new affinity tag system. AGIA tag is highly sensitive detection tag. AGIA tag is suitable for cell
culture experiment such as immunoprecipitation and immunostaining, because it does not contain amino acid
residues which are susceptible to post-translational modification. Another one is CP5 system, a protein
purification system. Enzymes and membrane protein can be purified efficiently by CP5 system under
physiological condition.

We developed protein arrays containing protein kinases and E3 ubiquitin ligases. Using these arrays,
identification of responsible enzymes can be conducted. We explored E3 ligases responsible for ubiquitination
of p53, and identified RNF6 ubiquitinated p53 in vitro (Takahashi et al. 2016). Using technologies for
cell-free protein synthesis and screening assay, we developed assay platform for chemical probe
screening based on PPI, protein-DNA interaction, and enzyme reaction. DDI, University of Tokyo

provided 384 well plates containing chemical compounds. We dispensed proteins and detection
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reagents in the chemical plates using high-performance dropper, and screening of 9,600
chemicals could be conducted around 3 hours. We conducted 26 chemical screenings from 2013
to 2016. Among many hits compounds identified, there are several chemical probes exhibiting

physiological activities.
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