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Redox regulatory mechanism of melatonin synthesis in pineal gland
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Abstract: Melatonin is a highly lipophilic hormone in pineal glands and plays important roles
in many biological processes, especially in circadian rhythm and seasonal reproduction.
Serotonin N-acetyltransferase (NAT) is a key enzyme for melatonin synthesis. The regulation
of the enzyme is very important to understand the molecular mechanism of circadian rhythm.
So far two kinds of regulatory mechanisms have been known: one is transcriptional control and
another is proteasomal control through the direct binding of 14-3-3 protein with NAT. NAT is
also known to be regulated through thiol-disulfide exchange. However, the molecular
mechanism for the thiol-disulfide exchange remains unknown. We demonstrated that
interconversion of disulfide bond between Cys 61 and Cys 177 directly transforms the active
and inactive form NAT. Thus, the disulfide bond between Cys 61 and Cys 177 behaves as a
switch to open the gate for to substrates to the catalytic center. In this paper, we described
novel regulation of NAT activity by glutathione, in which an intramolecular disulfide bond may
function as a switch for catalysis. Our results suggest that cellular oxidoreduction state is

important to regulate NAT at enzyme level.
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