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Analysis of the molecular mechanisms underlying the pituitary-thyroid axis in
the hagfish
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In the present study, we proposed a model for thyroid hormone synthesis and
its regulatory mechanism in the hagfish. Initially, glycoprotein hormones are secreted from the
pituitary, and bind to their receptors on the thyroid follicular epithelial cells. This binding
enhances the gene expression of transcription factors, which increase the expression of a unique
hagfish iodinated protein (HIP), thyroid peroxidase, etc. HIP works as a precursor to produce
thyroid hormones. Thyroid peroxidase incorporates iodide into tyrosyl residues within HIP, and
further catalyzes the oxidative coupling of iodotyrosines, followed by storage of the iodinated HIP
in the colloid. Thyroid hormones are released after endocytosis of the colloid in time of need.
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