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Medical Research and Development Programs Focused on Technology Transfer: Adaptable and

Seamless Technology Transfer Program through Target-Driven Research and Development
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Blood-based diagnostics of MCI and Alzheimer's disease
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Verification of clinical efficacy of blood biomarkers of MCI and Alzheimer's disease using

immunoassay and LC-MS assay
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Basic verification of clinical efficacy of AD and MCI biomarkers
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Verification of clinical efficacy of AD and MCI biomarkers

PR FEAERR Az B W



PTE %Wk X4 :  Tetsuaki Arai, Professor, Faculty of Medicine, University of Tsukuba

LU AD 35 KT8 MCI /3o A — 0 — D BRHRATAEDBFE & FRAE T/ AT & %5 A
— N — DEBORGE
BRI AR A, - Validation of clinical efficacy of AD and MCI biomarkers and verification of biomarker

fluctuation by dementia prevention intervention
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Dementia such as Alzheimer's disease (AD) can prevent progression if it is found in the precursor stage, mild
cognitive impairment (MCI) and furthermore in the pre-clinical stage than MCI. We found in the serum peptide
biomarkers for early diagnosis of AD and MCI. And we have put into practical use development of LC-MS blood
test system consisting of assay reagent kit and inspection equipment for detecting these peptide biomarkers.

We performed multicenter clinical research in collaboration with 4 medical institutions, and we conducted
basic verification of the clinical efficacy of blood biomarkers in the diagnosis of AD and MCI by LC-MS/MS
assay using LC-MS/MS.

In 2016, we collected 374 clinical samples at 4 medical institutions. Furthermore we measured total 890
clinical samples by LC-MS/MS assay.

By multimarker analysis using LASSO regression analysis, the 3 peptide biomarkers distinguished between
NDC and MCI. The sensitivity was 75%, the specificity was 62%, and the diagnostic accuracy was 69%. In
addition, the 2 peptide biomarkers distinguished between NDC and AD. The sensitivity was 97%, the specificity
was 67%, and the diagnostic accuracy was 81%. Furthermore, other dementia and NDC were distinguished by 7
peptide biomarkers. The sensitivity was 67%, the specificity was 91%, and the diagnostic accuracy was 84%.
Other dementia and AD were distinguished by 6 biomarker peptides. The sensitivity was 67%, the specificity
was 88%, and the diagnostic accuracy was 81%. By using multimarkers, it was shown that AD and MCI can be
found with high accuracy, and further it is possible to distinguish between Alzheimer’s disease accounting for
60% of dementia and other dementia.

We revealed that the biomarker peptide or its precursor protein was expressed in the hippocampal tissue by
immunohistological techniques.

In order to clarify the mechanism by which biomarker peptides are released from the brain into the blood, we
constructed a hypothesis that exosome mediates the release of biomarkers into the blood. The exosome derived
from central nerve cells was extracted from the serum, and the exosome was measured by LC-MS/MS assay. As

a result, it was shown that some biomarkers may have been released into the blood via exosomes.
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