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Summary

We aim to elucidate the role of neuroinflammation in Alzheimer’s disease (AD) and to identify the therapeutic
targets using postmortem brain samples and the mouse model for AD. To analyze early changes in microglial
activation in AD, we obtained the brain samples of AD and disease controls with clinical dementia rating (CDR)
scores from our collaborator, Dr. Shigeo Murayama (Tokyo Metropolitan Institute for Gerontology). We chose to
analyze the expression levels for 20 genes related to neuroinflammation in precneus, a brain region where amyloid
protein is accumulated in the early stage of AD. Using CDR score, we selected the samples suitable for analysis, and
are in process to analyze the correlation between the expression levels for candidate genes. In addition, to identify
the genes regulating phagocytosis of amyloid B by microglia, we examined the effect of inhibiting three candidate
genes on phagocytic activity in primary microglia. Inhibiting gene X showed tendency to increase phagocytosis of
amyloid B by microglia.

We analyzed the accumulation of amyloid p and microglial activation in the brain sections of AD model mice
(APP-KI) by immunofluorescence and flow cytometry. We detected accumulation of amyloid 8 in 2-month-old cortex
and 4-month-old hippocampus, and microglia activation in the vicinity of amyloid p deposition was observed from
4-month-old cortex and 6-month-old hippocampus. More robust changes in microglial activation and amyloid
deposition were observed in the aged APP-KI mice.

To establish the novel behavioral tasks for assessing cognitive functions in AD model mice, we developed a
behavioral test program using the touch-screen devices. In this program, mice were trained to recognize and
discriminate illuminated square images presented on the screen. In this year, we evaluated the cognitive performance
of wild-type mice using a newly developed behavioral program as a first step. Wild-type mice (C57BL/6 strain) were
able to choose the correct images through the training. Moreover, we performed the Location discrimination task, in
which the mice have to discriminate two identical images presented in the defined distance. Although wild-type mice
were able to discriminate two images, they exhibited lower performance when the image was located very close to
the other one. Therefore, the novel behavioral test using a touch-screen device was feasible to evaluate cognitive
function of wild-type mice.
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