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1- INTRODUCTION: 

Alzheimer's disease (AD) is a neurodegenerative disorder characterized by major memory 

impairments which progressively leads to massive neuronal death. Neuropathologically, AD is 

defined by the presence of neurofibrillary tangles formed by intraneuronal fibrillar aggregates of 

hyper- and abnormally phosphorylated Tau proteins and the extracellular accumulation of amyloid 

beta peptides (Aβ), generated from Amyloid Precursor Protein (APP) processing, into amyloid 

plaques. A third pathological component is neuroinflammation. 

 Caffeine is the most popular psychoactive drug in the world. Epidemiological studies support an 

inverse correlation between coffee intake and AD risk [1]. Several studies support that caffeine is 

beneficial in models mimicking the amyloid and Tau sides of AD. Caffeine administration has been 

shown to reduce amyloid burden and improve memory in an AD transgenic model of 

amyloidogenesis [2]. Recently, the host laboratory (HL) provided the first demonstration that 

caffeine also impacts Tau pathology and associated memory defects in a model of AD-like Tau 

pathology [3]. Beneficial effects of caffeine are thought to be mostly ascribed to its ability to block 

adenosine A2A receptors (A2AR), constitutively activated G-protein-coupled receptors whose ligand 

is the homeostatic neuromodulator adenosine [4]. Indeed, in vivo, beneficial effects of caffeine in 

amyloid and Tau models towards lesions, memory, synaptic plasticity and neuroinflammation are 

recapitulated by genetic A2AR deletion and specific antagonists [5]. These observations are not only 

indicative of the therapeutical potential for A2AR targeting in AD but also strongly suggest that the 

tonic adenosine A2AR activation plays a role in the pathophysiological development of AD.  

 Pathophysiological contribution of A2AR in AD has been largely overlooked. Neuronal and 

astroglial A2AR upsurge has been found in the brain of AD patients, even at early stages [6]. A2AR 

upsurge has been also reported associated to cognitive deficits in ageing, chronic stress, hypoxia, 

diabetes or epilepsy [7]. In line with an instrumental role of A2AR dysregulation in the genesis of 

cognitive impairments, HL and the group of Dr. Luisa Lopes at IMM (Lisbon, Portugal) 

demonstrated that the sole forebrain A2AR overexpression in rat is sufficient to recapitulate 

hippocampal-dependent memory deficits (submitted). A2AR upsurge seen in AD brain could also 

favour pathological development by promoting brain excitotoxicity, glial activation and 

neuroinflammation [8]. Finally, it is tempting to speculate that A2AR upsurge could be involved in 

the molecular processes underlying the development of AD lesions since adenosine tone and direct 

A2AR activation have been shown able to modulate APP processing and amyloid production in vitro 

[9]. However, the relative contribution of neuronal and glial A2AR dysregulation to the 

development of memory, synaptic and neuroinflammatory impairments as well as APP and Tau 

protein biology remains unknown. Specifically, we will evaluate the impact of the induced A2AR 

overexpression in different cell type i.e. neurons and glial cells, in specifically designed mouse 

models. 

 

2- AIM AND EXPERIMENTAL DESIGN: 

To tackle our scientific question, our project aims to get a comprehensive insight on the in vivo 

impact of neuronal and glial A2AR dysregulation regarding AD features in mouse. To better 

understand the link between neuronal and glial A2AR upsurge and AD-related impairments, a new 
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transgenic mouse model has been specifically developed by the HL. Such mouse model allow a cell 

specific A2AR overexpression in hippocampal neurons or astrocytes.  

The effective cell-specific A2AR over-expression in such mouse models has been 

immunohistochemically (IHC) evaluated by assessment of A2AR over-expression topology and co-

labelling of A2ARs and neuronal/astroglial specific cellular markers. We also evaluate the impact of 

A2AR overexpression in neurons and astrocytes upon (1) Spatial memory and anxiety; (2) 

Hippocampal CA1 plasticity (LTD/LTP); (3) Neuro-inflammation; (4) APP processing (APP 

fragments, Aβ ELISA…) and Tau phosphorylation (bi-dimensional and mono-dimensional 

electrophoresis). So far, we were able to successfully characterize the new mouse strains and 

uncover significant cognitive and synaptic plasticity changes 
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