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<Ueda group>

To improve protein production by PURE system, we have been working on optimization of DNA
constructs by codon optimization and inserting AT-rich sequence at 5’ region which promotes
translation initiation. Also, protein factors such as EF-P, DnaK and DsbC turned out to be
effective to enhance productivity. With this improved PURE system, we achieved sub-milligram
protein production, and it is now possible to overexpress proteins which has been considered
difficult to express in vitro (e.g. membrane proteins). Since membrane proteins are prone to
aggregate in vitro, expression was performed in the presence of a form of lipid which is called
nanodisc. As an example, we could express and purify a series of GPCR, ligand of which is a
peptide, in PURE system. In collaboration with Professor Taguchi’s laboratory (Tokyo Institute
of Technology), we performed extensive analysis of PURE synthesis and membrane insertion of
E.coli membrane proteins. All membrane proteins tested were found to be integrated into
liposome. We also developed another PURE system which is reconstituted with yeast translation
factors. This new yeast PURE system together with E.coli PURE system would make it possible
to express wider range of proteins including ones from human and pathogenic bacteria.
Furthermore, we have been working on developing ribosome display to obtain peptide binder
which binds to GPCR. Such a binder could lead to discovery of agonist or antagonist.

<Tanokura group>

In the subsidy project, we supported 38 protein expression, 16 protein purification, 14 protein
crystallization and 14 protein evaluation. For example, we succeeded in preparing a cytokine and
its mutants related to diseases such as rheumatoid arthritis by using high pressure refolding
system. The purified proteins were provided for functional studies by Dr. Yamagoe (Infectious
Disease Surveillance Center). In addition, we supported structure determination of the cytokine
and then revealed a mechanistic basis of functional evolution that could be related to the
physiological function of mammalian protein with an M23 metalloendopeptidase fold. Using the
magnetic force field environment, we supported Dr. Matsuoka of Osaka University to obtain large
protein crystals showing magnetic orientation for solid-state CP/MAS NMR spectroscopy. As
another example, we supported the preparation of secretory phospholipase A2 (sPLA2) by using
high pressure refolding system, which contributed to find out the novel function of sPLAs.

In the subsidy project, we developed the high throughput protein crystallization system in
magnetic force field and the effective high pressure refolding system. In the development of the
protein crystallization in magnetic force field, we improved a crystallization device (container)
enabling high-throughput crystallization (4-times as much as a conventional one) or large-scale
crystallization. We can utilize not only the vapor-diffusion method but also the batch method and
counter-diffusion method in the magnetic force field. In the development of the high pressure
refolding, we designed and developed a new high pressure refolding system that enables
automated pressure regulation. We also developed a new high throughput devise that can set up
multiple samples easily. We have supported clients using this system and solubilized 13 protein

samples that were expressed as inclusion bodies.



<Nakamura group>

We analyzed the relationship between protein solubility and sequence/structure information
based on eSOL database comprehensively, and developed the protein solubility prediction system
called "pSOLUB" based on these findings. We showed that pSOLUB can predict the deviation of
solubility on mutation comparable to or better than the previously reported system. We provided
predicted solubility data of 140 thousand human ORFs to VaProS system. Also we developed the
solubility of membrane proteins with liposome. In addition to that, we showed the possibility to
predict the high-pressure refolding data and developed interface for the data accumulation and

retrieval.
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