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In this Research and Development Grants for Dementia, we are aiming to establish the assays to quantify
the established CSF biomarkers in blood samples (serum/plasma or brain-derived blood exosomes), and
then to validate the usefulness of those blood-based biomarkers in clinical practice by using blood
samples from multiple large cohorts, in order to develop easy-to-use and less invasive methods for
objective diagnosis of Alzheimer’s disease (AD).

In the fiscal year of 2016 (since Oct. 5), we performed the following researches and developments.

Prof. Tokuda’s group (Kyoto Prefectural University of Medicine) quantified Ap oligomers and a-
synuclein in plasma and CSF from the same patients, and compared the concentrations of those
biomarkers between plasma and CSF according to the original plans of this research. The concentrations
of AB oligomers and a-synuclein were correlated between CSF and plasma, but plasma levels of both
biomarkers were higher than CSF of them. These results suggest that Af oligomers and a-synuclein in the
blood are originated tissues other than brain, and that plasma levels of those proteins could not reflect the
brain pathologies. Collaborating with Prof. Kazuhiro Irie, Kyoto University, Tokuda’s group has
developed an assay system able to measure toxic A oligomers in human CSF, and reported that patients
with AD showed higher levels of CSF AP oligomers than controls (Murakami et al. Sci Rep. 2016; 6:
29038). Henceforth, we are going to apply this assay system to develop new assays able to measure toxic
AP oligomers in human plasma by using ultra-sensitive digital ELISA system named as Simoa
(Quanterix). Besides, Tokuda’s group purified brain-derived exosomes in plasma by collaborating with
Dr. Masato Mitsuhashi (NanoSomiX Inc., USA), and examined whether AD biomarker proteins in those
exosomes can be measured or not, in order to explore the usefulness of AD biomarker proteins contained
in brain-derived exosomes in blood for the diagnosis of AD. As a result, AB42 can be measured with
conventional ELISAs, while t-tau can only be measured with using Simoa (not with conventional
ELISAS) in the brain-derived exosomes in plasma. After this, Tokuda’s group is planning to measure AD
biomarkers in brain-derived exosomes in a large cohort of patients with AD and controls who are
diagnosed with amyloid PET in collaboration with Prof. Matsubara’s group (Oita University).

Prof. Matsubara’s group (Oita University) has developed a novel immuno-PCR assay in order to
develop a measurement system able to quantify trace amount of toxic Ap oligomers. By using their own
antibody 72D9 specific for toxic AP oligomers as a capture antibody, biotinylated 6E10 antibody
(commercially available), streptavidin tetramers that can bind the biotin, and biotin-labeled DNA that



binds to the streptavidin tetramer in this assay, they can measure toxic AP oligomers by quantification of
the amount of bound DNA with real-time PCR. As a result, it became possible for them to quantify trace
amount of toxic AP oligomers of the aM order. In order to do further validation of this novel assay as well
as to validate the assays that Tokuda’s group has developed to quantify AD biomarkers in plasma and
those in brain-derived exosomes in plasma, Matsubara’s group are now collecting a large number of
samples from patients with AD and controls whose AD pathologies in the brain were confirmed with
amyloid PET.

Prof. Nagai’s group (Osaka University) separated exosomes from sera of model mice of
polyglutamine disease (SCA-KI mouse) by using ultracentrifugation and analyzed them with western
blotting in order to develop disease biomarkers focused on molecular chaperones (Hsp40/Hsp70 etc.).
Consequently, they demonstrated that the molecular chaperones such as Hsp40, Hsp70, Hsc70 were able
to be detected in the serum exosomes. After this, they are going to explore the standardization method to
adjust an individual difference in the number of obtained exosomes, and then examine the usefulness of
those chaperones in exosomes as blood-based biomarkers for AD and other dementing diseases. Dr.
Takeuchi of Nagai’s group performed some fundamental investigations for the analyses of exosome in the
collaboration with Tokuda’s group. He analyzed plasma exosomes that prepared by Tokuda’s group with
ExoQuick (System Biosciences, Inc.) by using NanoSight LM10 (Quantum Design Japan) that make it
possible to observe and quantify nano-particles, and then demonstrated that exosomes purified from
human plasma were stable without showing any remarkable changes in their number and their mean

diameter during 2 weeks kept at 4 °C.
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