TRPA1 receptors are involved in neurodegeneration associated with dementia
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Introduction: The Transient Receptor Potential Ankyrin 1 (TRPA1) KO mice exhibit reduced memory impairment in a model of senile dementia and attenuated loss of cholinergic fibers and cell bodies in a model of Alzheimer's disease (AD). We recently also showed that the central projection Edinger-Westphal area (EWcp) in the mouse is the site of strongest Trpa1 mRNA expression, localized in peptidergic, UCN1-containing neurons. 
Aims: Considering that EW is affected by AD and TRPA1 is highly expressed here, we aimed to investigate the role of TRPA1 in the AD-related peptidergic neurons. 
Methods: We examined the site-specific deletion of TRPA1 in urocortinergic EWcp neurons in an AD mouse model. We constructed an adeno-associated virus vector (AAV) carrying a Cre recombinase (Ucn-Cre-AAV) driven by a UCN1 promoter. The AAV vector was injected into the EW nucleus of stopflox-td-Tomato mice. Trpa1 mRNA expression was determined using RNA scope in situ hybridization, and urocortin protein was labeled using immunohistochemistry.
Results: We demonstrated that Ucn-Cre-AAV entered urocortinergic cells, where the promoter activated Cre recombinase and td Tomato, staining them red. Using the RNA-scope technique, complete co-localization was clearly visible in the sections, indicating that the virus is specific to urocortinergic cells expressing TRPA1.
Discussion: Based on histological evidence we conclude that our Ucn-Cre-AAV construct generated EW-specific conditional TRPA1 KO mice. These animals are suitable for studying the role of the TRPA1 receptor expressed in EWcp in mouse models of neurodegenerative diseases.

Research support: Supported by the Hungarian Brain Research Program (NAP3) 2022-2025, TKP2021-EGA-16, HUNREN.

