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Astrocytes, a type of glial cell, exhibit an abundant expression of G-protein coupled receptors for neurotransmitters
such as noradrenaline. They play a key role in regulating 1P3/Ca2+ signaling that relates to controlling extracellular
potassium levels and reuptake neurotransmitters, thereby maintaining the optimal conditions for information
transmission in the brain. It is worth mentioning that one of such receptors, the alpha-1 adrenergic receptor (ADRA1A),
has been implicated in several cognitive functions, such as attention, pain, and mood regulation. ADRALA holds great
potential as a novel target for comprehending both healthy brain function and associated pathological conditions. Our
previous work demonstrated that ADRALA in astrocytes plays a crucial role in synaptic plasticity, which constitutes
the foundation of memory and learning (Monai et al., 2016, Nat. Commun.). Additionally, a thorough molecular
evolutionary genetic analysis unveiled the presence of three human-specific isoforms of the ADRALA gene, which
have undergone positive natural selection (unpublished data). Indeed, we have confirmed the expression of one of the
three isoforms in the human brain. In order to clarify the unidentified physiological relevance, we generated transgenic
mice that express one of the human-specific ADRA1A isoforms, regulated by the human glial fibrillary protein
(hGFAP) promoter. This study aims to explore the impact of the human-specific isoform of ADRA1A on the
phenotypes and intermediate phenotypes, including learning and stress-related behaviors, in these genetically modified
mice. At present, it is evident that transgenic mice demonstrate a heightened level of behavioral activity. In the near
future, we plan to conduct experiments such as novel object recognition tests and tail suspension tests to quantitatively
assess the behavioral and cognitive functions associated with ADRALA.




