Production and structural characterization of α7/dupα7-nAChR heterocomplex
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[bookmark: _Hlk192944951]α7-nAChR – a pentameric ligand-gated Ca2+ channel playing crucial role in the CNS and in cholinergic inflammatory pathway. The α7 type nAChR is formed by five α7 subunits, each of which consists of an extracellular hydrophilic N-terminal domain (ECD), a transmembrane domain (TM) forming a pore and a flexible cytoplasmic domain. Dupα7-nAChR – a truncated form of the a7 nAChR (CHRNA7) subunit encoded by human specific gene CHRFAM7A (Fig.1B). CHRFAM7A is not found in other primates or rodents, while 95% of the human population contains at least one copy of this gene. Dupa7 lacks part of the N-terminal sequence forming the ligand-binding domain of the receptor (Fig.1A, C). Although it does not form a functional receptor alone Dupα7 can assemble and interact with α7 subunits to form heteropentameric receptors, causing reduced activity of the receptor at the cell membrane. 
The physiological function of the dupα7-nAChR receptor is not yet well understood. It was suggested that it acts as an inhibitory regulator of the normal α7-nAChR function potentially contributing to the development of neurodegenerative conditions, such as AD, SZH, BPD. Several studies were carried out to investigate gene expression in patients with neurological diseases, though the stoichiometry and ratio of dupα7 and α7 subunits in hetero-receptor complex still remains unknown. [image: ]
Fig. 1 A,C. Structural organization of α7 and Dupa7; B. comparison of the human CHRNA7 (A) and human specific CHRFAM7A (B) genes1

The aim of our study was to obtain dupα7 and α7-nAChR/dupα7 receptors structure using cryo-EM technology. The protein production was conducted using Baculovirus-Mammalian Cell Expression-System (BacMam) in SF9 and HEK293-F cell lines and for this purpose a pEG-BacMam/CHRFAM7A/bRIL/Strep-tag vector was constructed. For the dupα7 a two-step purification was used, including Strep-TactinXT Sepharose affinity chromatography and size-exclusion chromatorgraphy of dupα7 incorporated into lipid nanodiscs. Analysis of the structure of heteroreceptor could provide a more in depth understanding of its role in pathophysiological processes in the nervous system. Currently, the research is at the stage of analyzing optimal conditions for virus concentration and biomass production. Future work will include functional analysis of dup-α7-nAChR/ND complexes using TEM and cryo-EM.
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