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Cholinergic system is well known to be involve in various
psychiatric disorders such as post-traumatic stress disorder
(PTSD), depression and schizophrenia. Acetylcholine
receptors (AChRs) are classified into two large families One
is G-protein-coupled receptors, musucarinic AChRs and other
is ligand-gated ion channels, nicotinic AChRs (nAChRs).
nAChRs respond to not only acetyl-choline but also nicotine.
Recently, it has been reported cotinine, the main metabolite of
nicotine, decreased anxiety and depressive-like behavior, and
enhanced fear extinction in mouse models of PTSD.
Amygdala dysfunction that involves hyper-excitability and
hyperactivity is a key feature of anxiety disorders, including
PTSD. Also, nAChRs in amygdala have been known to
suppress amygdala hyperexcitability and hyperactivity. Based
on these observations, nAChRs are regarded as therapeutic
target for psychiatric disorders.

A snake venom neurotoxin, -Bungarotoxin, an antagonist
for nAChRs, has unique three-dimensional structure so called
three-finger domain (TFD). Recent studies clarified this TFD
of -Bungarotoxin is required for binding with nAChRs. In
mammals, interestingly, more than 30 proteins are known to
contain one to three TFD and categorized as Ly6/neurotoxin
superfamily (Ly6SF). Some Ly6SF proteins, such as Lynx1,
Lynx2 and SLURP-1 are reported to modulate nAChR
function, either as allosteric and/or orthosteric modulators, or
as antagonists. Recently, we have clarified Ly6H as a novel
nAChRs antagonist. Because, to know the functional changes
of nAChRs in pathological conditions, it need to investigate
the role and expression changes of nAChR modulator, Ly6SF.
On the basis of these findings, our main goal is to elucidate
the role of Ly6SF proteins in pathological mechanisms of
psychiatric disorders, especially PTSD.
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