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Our group focused on the modifier or accelerating factors of the amyloid pathology of Alzheimer’s disease (AD),
i.e., metabolic stress, inflammatory stress and cell-damaging factors, especially HMGB-1. We analyzed the
molecular pathophysiology and developed therapeutic strategies neutralizing the damaging factors. We also
aimed at establishing blood biomarkers reflecting the amyloid pathology.

Iwatsubo group analyzed the responsiveness of insulin signaling in a longitudinal cohort of AD model mice, and
found that insulin response of the brain is decreased at 5 months age (2 months after challenge of high fat diet)
prior to an increase in AB levels, which is maintained until 9 months of age when AB levels was increased. Brain
XBP1s levels were upregulated as early as 5 months of age, implicating ER stress in this process. IRS-2 deficient
AD model mice showed significant reduction in AB levels at 9 months age prior to AB deposition, whereas AB
production from acute brain slice preparations, as well as the half-life of AB calculated by in vivo microdialysis
were altogether unaltered, suggesting inhibition in the aggregation and deposition of AB. Prolonged exposure to
metabolic stress in IRS-2 deficient mice elicited a significant increase in brain amyloid deposition, supporting
the notion that stress and inflammation caused by metabolic overload accelerates amyloid deposition
independent of brain insulin resistance. Tomita subgroup identified KLK7 as a novel AB degrading enzyme
derived from astrocytes, which degrades monomeric, multimeric and fibrillar forms of AB. Crossing AD model
mice with KLK7 KO mice resulted in marked increase in amyloid deposition and degenerative changes.
Inflammatory response caused by AB upregulated expression of KLK7, whereas KLK7 levels were
downregulated in AD brains.

Tagawa group applied for patents on “anti-HMGBL1 antibody therapy of AD” based on the preclinical POC, and
contracted with Precision Antibody inc., an immunopharma company, regarding humanization of anti-HMGB1
antibody, and started the production humanized anti-HMGB1 antibodies of GMP grade. Humanization of the
antibody was completed by obtaining three high-titer clones by screening ~2000 clones. Quantitation of CSF
HMGBL1 by ELISA as a candidate companion diagnostics, as well as correlation analysis of pathological
progression and CSF HMGB1 was performed. Quantitation by commercially available ELISA (Sino-test) of
CSF from 5xFAD AD model mice did not provide reliable results, prompting us to further develop highly
sensitive ELISAs, yielding ~x10 higher sensitivity compared with Sino-test, still requiring higher sensitivities.
Okochi group examined the stability of plasma APL18 levels, and confirmed its consistency over time, condition
after blood sampling and freeze-thaw; the only confounding factor was the effect of meals, leading them to
conclude that blood sampling should be conducted prior to or >2 hours after the breakfast, to ensure the stability
of quantitation. Correlation between plasma APL18 and positivity in AD biomarkers (reduction in CSF AB42
and increase in tau) also was examined in paired samples of plasma and CSF (44 existing data and 80 novel
additional samples), yielding preliminary results suggesting that plasma total APL16 levels were decreased in
AD biomarker-positive individuals.
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