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Abstract: 
Our brain functions depend on proper connections between tens 
of billions of neurons. These connections or synapses are disrupted 
in many neuropsychiatric disorders. However, detailed molecular 
mechanisms underlying synaptic function and dysfunction are 
largely unknown. In this talk, I will introduce studies to probe 
endogenous proteins and image signal transduction at a single-
synapse resolution using CRISPR/Cas9-mediated genome editing 
and various optical techniques. I will discuss how these advanced 
tools can help for the deeper understanding of molecular 
regulation of synapse. 

 Abstract: 
Alzheimer’s disease (AD) is the most common dementia contributing to high 
socioeconomic burden. Despite decades of research efforts, the intervention 
strategies of AD were not significantly improved. This can be in part 
attributed to the inappropriate mouse models used in AD preclinical studies. 
Recently, Saido et al. generated an APP knock-in (KI) mouse model using the 
APP construct containing the Swedish (NL), Iberian (G) and Arctic (F) 
mutations (APPKINL-G-F). This KI mouse model exhibits accelerated 
amyloidosis without overexpressing APP, as well as other AD phenotypes 
such as gliosis, an advantage to over other mouse models in resembling 
clinical cases. To study for potential biomarkers during pre-AD symptomatic 
stages, we utilized qPCR and immunohistochemistry to unveil the 
neuroinflammation-associated changes at an early age of 3 months. APOE4 
transgenic mouse was used to generate an APPKI:APOE4 double mutant to 
identify the effect of the APOE4 gene on the AD preclinical mouse model. We 
found that the 3-month old APPKINL-G-F mouse displayed significantly 
higher glia density and activation, whereas APOE4 seems to have a protective 
effect over the observed gliosis. However, both mouse models displayed 
clustered cell death as compared to none in control, suggesting non-
inflammatory causes of cell death. These findings suggest that the mouse 
models play an important role in AD biomedical research, such as biomarker 
research whereby AD phenotypes were observed at early age. 
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