Center for Alzheimer’s Disease Research
Scientific Approaches 
There is an enormous gap in our knowledge of how the brain functions and what leads to neurodegeneration and, ultimately, memory loss and dementia. To speed up the progress in our understanding of these processes, the Center will focus on novel hypotheses, biological mechanisms, and technologies in animal models and human patients underlying AD pathogenesis.
It is estimated that AD pathology begins to build up 10-20 years prior to the onset of clinical symptoms such as mild memory impairment. Thus, a major goal in the field is to discover the mechanisms that drive AD pathogenesis and to detect AD pathophysiology prior to clinical symptom onset, so that effective treatments can be used to prevent and delay dementia. Center investigators will work to identify ways to restore and recover brain function, studying people afflicted by mild cognitive impairments and AD, and using human induced pluripotent stem cell (iPSCs) models and related animal and brain-on-a-chip models, to identify novel therapeutic strategies.
Research at the Center will be grounded in core research pillars that bring together scientists around central themes to facilitate collaboration and promote the exchange of ideas:
	Cellular and Molecular  
	Cellular and molecular processes that are critical for healthy cellular homeostasis and genome stability are damaged or dysfunctional in the earliest stages of AD. The Center will aim to discover and understand the processes that occur at the onset of AD, reveal new diagnostic biomarkers and study how they connect to disease progression. 

	Synapse and 
Neural Circuits
	Damage to synapses and neural circuits occurs early in AD, resulting in loss of normal neuronal activity. The Center will aim to discover and understand the mechanisms underlying synaptic and network damage in AD. 

	Vascular
	Vascular function is impaired early in AD and occurs prior to the onset of clinical symptoms. The Center will aim to discover and understand the mechanisms underlying vascular dysfunction in AD, including blood flow impairment and neurovascular damage. 

	Neuroinflammation
	Neuroinflammation is one of the earliest pathological changes to occur in AD, long before the onset of clinical symptoms. The Center will aim to discover and understand how the immune system goes awry in AD and transitions from protecting and maintaining a healthy brain to playing a direct pathological role.  

	Sleep
	Sleep is critical for healthy aging and homeostatic brain function and for supporting cognition and memory. Sleep disturbances are prevalent in the early stages of AD and other dementias, leading to a vicious cycle that contributes to disease progression. The Center will aim to discover and understand how pathological sleep processes emerge as symptoms and causes of neurodegeneration in AD. 

	Memory and Cognition
	Progressive cognitive decline is a hallmark of AD. The Center will aim to unravel the connection between the basic mechanisms underlying neurodegeneration in AD and impairment in cognitive function.  


[bookmark: _GoBack]Center Activities
a) Main research projects

The Center will support five main research projects that aim to deepen our understanding of the biological mechanisms underlying Alzheimer’s and enable early detection, prevention, and treatment. Each of these projects integrates across the research pillars and builds on the strong collaborations among the Center Investigators to attack critical questions of Alzheimer’s mechanisms through a multidisciplinary lens. The projects are described briefly below; detailed project proposals can be found in Appendix C: Main Research Project Proposals. 
Cellular and molecular mechanisms underlying neuronal homeostasis and degeneration
Leader: Eran Perlson, PhD
Aims: This project will address the central hypothesis that defects in protein homeostasis are regulated by local protein synthesis, aggregation and degradation events, and alterations in axonal transport observed in AD cause mitochondrial failure that alter neuronal homeostasis and degeneration.
Presymptomatic Alzheimer’s discovery 
Leader: Inna Slutsky, PhD
Aims: This project aims to detect signatures of aberrant brain activity in the presymptomatic stage of AD and identify the cellular-molecular and brain circuit-wide homeostatic failures underlying its development.
Understanding synaptic and vascular failures in Alzheimer’s disease
Leaders: Uri Ashery, PhD and Pablo Blinder, PhD
Aims: This project aims to elucidate the early vascular and synaptic events leading to dysfunction of the neurovascular unit in AD and develop processes/treatments? that can reverse these changes and restore normal function.
Neuroimmunological basis of Alzheimer's disease 
Project Leader: Lior Mayo, PhD
Aims: This project aims to uncover the role of NG2-glial cells, potential new players in AD-related inflammation, and reveal the potential of a novel marker of brain-infiltrating monocytes, recently discovered in our lab, for early diagnosis of neuroinflammation, and as a therapeutic agent.
Sleep to diagnose and battle Alzheimer’s disease
Leader: Yuval Nir, PhD
Aims: This project aims to uncover the basic mechanisms that operate during sleep to aid memory consolidation, improve early and accurate AD diagnosis through sleep, and develop interventions to boost the functional benefits of sleep to battle AD.
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