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Drugs ~Brain and Psychiatry~

Development of a novel therapeutic drug for schizophrenia
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Project Outline

Schizophrenia is a psychiatric disorder characterized by positive symptoms, negative symptoms, and
cognitive dysfunctions. It affects approximately 1% of the population, with an estimated 900,000 patients
in Japan and over 24 million worldwide. Existing drugs only target mechanisms related to
neurotransmitter regulation, offering limited therapeutic effects, particularly in addressing cognitive
dysfunction. Recent clinical and preclinical research has revealed that excessive activation of the
neuropeptide receptor VIPR2 is involved in schizophrenia. This research group previously identified KS-
133, the first selective VIPR2 inhibitory peptide usable in vivo (Front Pharmacol 2021, 12:751587), but its
low brain permeability posed a challenge.

In this study, the aims are (1) the development of a nanodrug formulation to deliver KS-133 to the brain,
and (2) the identification of low-molecular-weight VIPR2 antagonists using docking simulations. For (1),
the LRP1 protein expressed at the blood-brain barrier is known to facilitate the transfer of substances
from the bloodstream into brain tissue. This research group had previously identified the LRP1-binding
peptide KS-487 (Biochem Biophys Rep 2022, 32:101367). Consequently, the following steps were
undertaken: Structural analysis of the LRP1 and KS-487 complex using molecular dynamics simulations.
Designing nanoparticles that display KS-487 on their surface based on the analyzed structure. Confirming
the transfer of KS-487-displaying nanoparticles to the brain via subcutaneous injection using bioimaging
experiments. Preparing peptide formulations containing KS-133 encapsulated within KS-487-displaying
nanoparticles and testing their effects in animal models. These results demonstrated that nanoparticles
carrying both KS-133 and KS-487 effectively delivered KS-133 to the brain and restored cognitive
dysfunction in animal models to healthy levels (JACS Au 2024, 4:2811-2817). This peptide formulation
employs a completely novel mechanism, VIPR2 inhibition, distinct from existing drugs, and is anticipated
to become a new drug addressing the unmet medical need of cognitive dysfunction in schizophrenia.
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Targeted disease : Schizophrenia (approx. 24 million people worldwide)

Patent information : Application submitted

Characteristics of the technology : mid-size molecular drug, a bicyclic peptide, nanoparticles conjugated with
brain-targeting peptides

We are seeking for: Collaboration, license-out, and/or support for transfer to investigator-initiated clinical trial(s)






