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The pineal gland is characterized by a 24-hour activity cycle, which is best
represented by the daily rhythm in melatonin production. The rhythm in
circulating melatonin provides an indicator of time and is used in a variety of ways
to coordinate physiological processes with daily and seasonal changes in
environmental lighting. A recently completed study (1) of gene expression in the
pineal gland has revealed the highly expressed genes in this tissue and has identified
genes which exhibit daily changes in expression, including >600 genes with 2-fold
or greater night/day differences. In some cases, the night/day differences are
~100-fold. These changes appear to be due primarily to adrenergic-cyclic AMP
signaling. The findings of this effort have triggered investigations of a broad nature,
including those related to development, to the molecular nature of pineal/retina
similarity, to signal transduction, to the role of the thyroid hormone in pineal signal
transduction and to the role of the pineal gland in the immune/inflammatory
response. Current work is directed at identifying the conserved genetic features of
the vertebrate pineal gland, based on studies of the transcriptomes of the zebrafish,
mouse, thesus and human pineal glands.
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