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Fundamental study on bioelectronic chip for diagnosis of pathologic conditions
based on specific and ultrahighly sensitive detection of prion-like protein
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This study aims to realize ultra-early diagnosis of various dementias and
diagnosis using easily obtained body fluids (blood), and conducted basic studies on highly
reproducible diagnostic markers for diagnosis and treatment effectiveness evaluation, and new
pathological diagnostic sensor systems that enable ultra-early diagnosis using these markers. By
specific detection of dementia-causing protein a-synuclein, Ab, we confirmed the effectiveness of a
lipid membrane with gangliosides of controlled composition, increased the sensitivity by about two
orders of magnitude (equivalent to ~10 fM) with a cantilever, examined the dimensions and shape of
nanostructures with an LSPR sensor, and increased the sensitivity to detect the fibril at 27 pM
against the target ~1 pM by using the self-template effect. We also collected data using the LSPR
multi-cell compatible scanning spectroscopic measurement system, and investigated a system that can
comprehensively verify statistical learning models.
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