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For the establishment of significantly beneficial remedies for prion diseases, it is needed to tackle
the three research challenges: development of preventive drugs for high risk carriers and patients in
a very early disease stage; elucidation of disease susceptibility factors; development of therapeutic
drugs capable of reducing prion titers and prion toxicity in the brain.

We have already discovered that CE compounds suppress remarkably the onset of prion diseases.
Even a single dose of CEs into the body suppresses the disease almost over the life span in
peripherally prion-infected animals. Since the CE effects depend on the strain of mouse, CE
responsiveness is considered to be one of disease susceptibility factors. In addition, we have already
started to develop novel drug discovery methods for obtaining lead compounds which should be
effective in decomposing prions.

In the present research and development project, we have utilized these backgrounds and tackled
the three research challenges described above, by performing (1) optimization of CE-based compounds,
(2) investigation of the mechanism of action of CE to elucidate disease susceptibility factor, and (3)
search for lead compounds or drugs by using novel screening methods.

In regard to (1), optimization of CE derivatives was completed, and the test material (TUNC 50)
excellent in drug efficacy and safety profiles was determined. Characterization of the structural and
physicochemical properties of this material was completed; three parameters related to efficacy and
toxicity profiles were clarified. We determined both manufacturing method and standardization
methods of TUNC50 as an injection, and we are ready to prepare an injection TUNC50 product
equivalent to investigational GMP drug.

Regarding (2), genomic regions responsible for the CE effects were narrowed down from the SNP
association analysis in F2 mice of high and low responders. At the same time, the whole genome

sequence analysis was performed to identify candidate gene groups. Thus far, we have not identified
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yet any candidate genes, and we are expanding the number of animals to be analyzed and continuing

the analysis.

Regarding (3), we succeeded in developing newly two drug discovery systems. Resultantly, two types

of repositionable BBB-permeable compounds which are effective in decomposing prions were

identified by one of the drug discovery systems. In addition, we successfully discovered one type of

repositionable BBB-permeable compound which was demonstrated to inhibit prion seeding by the

other drug discovery system. These achievements open up new avenues for both developing anti-prion

drugs and better understanding the structure of prions. Three new fundamental discoveries from (1)

and (3) were patented.
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