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The realization of precision medicine and drug discovery for central nervous system diseases such as
dementia is an urgent issue for controlling the increasing cost of long-term care. However, there is
currently no widely used therapeutic drug treatment. One cause of the delay in the development of
treatments for central nervous system diseases is the difficulty of treating central nervous system
diseases after the onset of symptoms, making it necessary to diagnose and treat individuals at the pre-
illness stage of the disease. However, it is difficult to make diagnoses at the pre-illness stage. In recent
years, to address this problem, researchers have investigated a latent disease marker that represents the
pre-illness stage of several diseases related to the central nervous system using quantitative analysis of a
large number of molecular species (multiomics analysis) contained in biological samples obtained with
minimally invasive specimens, such as blood. Although many studies have been conducted to stratify
patients, there are few successful cases in which this method has been used on a daily basis in the
medical field. An important limitation of this approach is that the reproducibility of obtained data is
poor because the pretreatment of the clinical sample is performed manually. As a result, the acquisition

of useful latent disease markers is hindered. The basic concept of the current project is to build an
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artificial intelligence (Al)-based data analysis platform to integrate high-quality omics data obtained
using robotics technology and multimodal data obtained using magnetic resonance imaging and digital
devices, to enable stratification of the potential patient group to generate and ultimately utilize
knowledge and information that contribute to drug discovery. The purpose of this feasibility study (FS)
is to test the feasibility of the basic concept described above. In this FS, we first established a system
that allows us to use the following basic technologies simultaneously: 1. High-purpose humanoid robot
that can prepare samples with the same accuracy as a skilled technician; 2. Latest omics analysis
technology; 3. Multiomics analysis technology using Al; 4. Mild cognitive impairment (MCI)
stratification by Al analysis of magnetic resonance images; and 5. PLR (Personal Life Repository) for
data sharing. Next, we targeted MCI conditions leading to Alzheimer’s disease and performed
multiomics analysis using 352 samples (plasma samples including healthy individuals, patients with
progressive MCI to Alzheimer’s disease, and patients with non-progressive MCI) obtained from the
National Center for Geriatrics and Gerontology (NCGG) Biobank. As a result, we succeeded in
obtaining multiple molecular species with statistically significant differences in a comparison between
the healthy subject group and the MCI patient group that progresses to AD. Some of these molecular
species are reported to be associated with dementia, demonstrating the effectiveness of our
measurement technologies. Furthermore, we successfully identified at least three molecules that we
expect to operate as new potential disease marker candidates (patent pending). Furthermore, we
conducted an integrated analysis of these high-quality multiomics data using Al technology to verify
whether it is possible to construct a computational model for patient stratification. The results revealed
that the constructed model can discriminate between healthy subjects and MCI patients with extremely
high discrimination accuracy. These results are considered to demonstrate the feasibility of the basic
concept of this project. In future, we will verify the obtained marker candidate molecules with other
samples to confirm their usefulness as markers, and accumulate analytical data on the peripheral
molecules of the marker candidate molecules obtained in this project for pathological conditions. It will
be important for future studies to elucidate the mechanisms involved, and move toward the creation of

drug discovery targets.



