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OWEZEE / Theme of Research

Expression and developmental regulation of nicotinic acetylcholine receptors during the sensitive period of vocal learning in songbirds

OWMEMEE / Outline of Research

Nicotinic acetylcholine receptors (nAChRSs) play important roles in sensory processing, cognition and memory, and are widely expressed in
the brain tissues of mammals and birds. However, a complete expression profiling and functions of all N AChRs at the molecular level has
not been investigated in any avian species. The main goal of the current research was to ascertain the molecular distribution of NnAChRs in
the avian brain and their potential contributions to vocal learning and production. mRNA expression level was evaluated in the general brain
of an adult ZF and at different stages of song development. To further understand the contributions of nAChRs to birdsong, shRNA seq was
used to analyze the expression of subunit in different cell types in HVC.

@WERE / Results of Research

We detected mRNA transcripts for 14 nAChR subunits (ChrnA1-7, A9, B2-B4, D, E, and G). Ten subunits (ChrnA3-A5, A7, B2-B4, D, E, and
G) were expressed at different levels in at least one of the following brain subdivisions: pallium, hippocampus, midbrain, and the
cerebellum. Compared with the respective surrounding brain areas, ChrnA3, A7 and B2 were differentially expressed in song nucleus HVC,
whereas ChrnA5 and B2 were differentially expressed in LMAN. Relative to other brain subdivisions, nAChR subunits were less expressed
in the song nuclei. Furthermore, ChrnA5 was upregulated in LMAN during song development, while snRNA seq revealed that more
homomeric than heteromeric NAChRs exist in the song nuclei HVC. These suggest that nAChRs are important for birdsong.

@45t#OEE / Further Research Plan

In the future, we shall investigate the possible contributions of NAChRs, especially ChrnA5 to birdsong via drug and viral- mediated
manipulation in LMAN and HVC. In addition, subunits recombination experiments shall be used to understand the precise subunit
composition of functional nAChRs in song nucleus, HVC.
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