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	Alzheimer's disease (AD) is the most common cause of dementia, which is associated with an enormous personal, social, and economic burden worldwide. However, there are few current treatments with none of them targeting the underlying causes of the disease. Memory loss manifests as a predominant symptom throughout the disease trajectory, accompanied by impairments in diverse cognitive domains. Neuropathologically, AD is characterized by the presence of senile plaques, consisting of amyloid peptide deposits, and neurofibrillary tangles, involving abnormally phosphorylated tau protein. Understanding the epidemiology, progression, and underlying neuropathological features of AD is crucial for addressing the growing burden of this complex disorder and developing effective strategies for prevention, diagnosis, and treatment.
Sleep is essential for long-term health and well-being. There is a bidirectional relationship between sleep disturbance and dementia. Improving sleep has been hypothesized to be beneficial in attenuating cognitive deficits during Alzheimer's. However, further research is necessary to fully understand the complex interplay between sleep and Alzheimer's disease.
Due to the significant degree of evolutionary preservation, less complex model organisms can be employed to gain insights into the areas of neuroscience that lack comprehensive understanding. In this study, we used Drosophila Melanogaster as an Alzheimer’s disease model, and expressed the Aβ42 peptides characteristic of Alzheimer's disease in different parts of the flies' brains.

Our study revealed that the localized expression of Aβ42 peptides in the Mushroom Body, Ɣ-Kenyon cells, and Αβ Kenyon cells of 1- and 2-week-old Drosophila Melanogaster did not impair their memory and learning abilities. However, the expression of Aβ42 peptides in the Mushroom Body and dorsal fan-shaped body had significant effects on sleep patterns, with 2-week-old flies experiencing increased sleep duration during night and altered sleep bouts and lengths. To further understand the behavior of flies expressing Aβ42 peptides, a novel video tracking technique using DeepLabCutTM was used. We found that 1-week-old flies expressing Aβ42 peptides in the Mushroom Body and dorsal fan-shaped body showed greater levels of movement during day compared to the control and wt flies, while 2-week-old flies expressing Aβ42 peptides in all the neurons or in the Mushroom Body tended to be less active during night than the control flies.
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