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Down-regulation of the major AB-degrading enzyme neprilysin (NEP) in the brain is one of the causes of amyloid
deposition in sporadic Alzheimer’s disease. In this research project, we aimed at the development of a seed
compound to up-regulate NEP activity as a disease-modifying drug for Alzheimer’s disease. We successfully
obtained a compound that showed overt NEP-upregulating activity in a cell-based screening assay of aliphatic
catechin derivatives that were designed and synthesized in Nagasaki University, and confirmed that it is capable of
upregulating NEP in mouse brain in vivo after single intracerebroventricular injection. Interestingly, the effect of
the compound was restricted to a specific region, the molecular layer of the dentate gyrus; this is the region where
NEP is downregulated in an aging-dependent manner in mice, and is the terminal of a neuronal circuit, the
performant path, that is highly vulnerable to Alzheimer’s disease. In further studies, we will confirm the
permeability of this compound across the blood-brain barrier and examine its effectiveness upon systemic
administration to mice, and we will also set out to create further lead compounds with higher activity and sufficient
physiological stability. To clarify the mechanism of NEP upregulation by aliphatic catechins, we isolated two kinds
of catechin-binding proteins from neuronal cell extracts using catechin-coupled magnetic beads and identified them
by LC/MSMS. We found that when cells overexpressing each binding protein were treated with aliphatic catechins,
the NEP activity was increased compared with that of similarly treated mock cells. In the next fiscal year, we will
confirm these findings by using binding-protein-knockdown cells.

As new targets to upregulate and activate NEP in the brains, we identified somatostatin receptor (SSTR) subtypes
and dual-specificity tyrosine phosphorylation-regulated kinase 1A (DYRKZ1A), respectively. We clarified that NEP
expression level was decreased and AP amount was increased in the stratum lacunosum-moleculare of the

hippocampus of mice with double-knockout of two SSTR subtype genes. In accordance with this, NEP activity was
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enhanced in cultured mouse primary neurons treated with agonists specific to either SSTR subtype or common to
the two subtypes. Thus, the aliphatic catechin derivative and SSTR subtype-specific agonist appear to regulate NEP
expression in the molecular layer of the dentate gyrus and the stratum lacunosum-moleculare of the hippocampus,
respectively, and exhibit complementary effects in the two brain regions.

Because DYRK1A downregulates NEP activity via direct phosphorylation of its intracellular domain, a DYRK1A
inhibitor may upregulate NEP activity in a wide region of the brain. It would fit our purpose to develop drugs for
the three targets rather than to develop each one individually, and we will focus on this point in the implementation
period of this research project. Since DYRKZ1A is also involved in phosphorylation of tau, in addition to that of
NEP, a DYRKI1A inhibitor may play a role as a dual modulator for disease-modifying therapy of AD. We have
already identified an amino acid residue at the DYRK1A-mediated phosphorylation site that is critical for regulation
of NEP activity.

On the other hand, if gene expression of NEP is suppressed epigenetically in AD brains, drug development aimed
at upregulation of NEP as above may be ineffective. We have analyzed the epigenetics of the NEP gene, DNA
methylation and histone acetylation in AD brains, and we have completed preparation of a detailed protocol to

examine this issue.
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