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Introduction

Reactome is open-source, open access, manually curated and peer-reviewed pathway database. Pathway annotations 
are authored by expert biologists, in collaboration with Reactome editorial staff and cross-referenced to many 
bioinformatics databases. A system of evidence tracking ensures that all assertions are backed up by the primary 
literature. Reactome is used by clinicians, geneticists, genomics researchers, and molecular biologists to interpret the 
results of high-throughput experimental studies, by bioinformaticians seeking to develop novel algorithms for mining 
knowledge from genomic studies, and by systems biologists building predictive models of normal and disease 
variant pathways. 
The development of Reactome is supported by grants from the US National Institutes of Health (P41 HG003751), 
University of Toronto (CFREF Medicine by Design), European Union (EU STRP, EMI-CD), and the European 
Molecular Biology Laboratory (EBI Industry program).
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Metabolism of amine-derived hormones ↗

Stable identifier: R-HSA-209776

Catecholamines and thyroxine are synthesized from tyrosine, and serotonin and melatonin from tryptophan.
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Catecholamine biosynthesis ↗

Location: Metabolism of amine-derived hormones

Stable identifier: R-HSA-209905

Compartments: cytosol

The catecholamine neurotransmitters dopamine, noradrenaline and adrenaline are found in nervous tissue of animals. 
They are synthesized in catecholaminergic neurons by four enzymes from tyrosine to adrenaline: tyrosine 
hydroxylase (TH); aromatic L-amino acid decarboxylase (AADC); dopamine beta-hydroxylase (DBH); and 
phenylethanolamine N-methyltransferase (PNMT).
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Thyroxine biosynthesis ↗

Location: Metabolism of amine-derived hormones

Stable identifier: R-HSA-209968

Thyroxine (3,5,3',5'-tetraiodothyronine, T4) promotes normal growth and development. It also regulates heat and 
energy production. T4 is released from the thyroid gland, the largest endocrine organ in the human body. The 
primary hormone released is T4 although T3 (3,5,3'-triiodothyronine) is also released in small quantities. Tyrosine 
residues in thyroglobulin (a glycoprotein scaffold containing many tyrosine residues) are iodinated to form mono- or 
diiodo-tyrosine which can then couple to form either T3 or T4.
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Serotonin and melatonin biosynthesis ↗

Location: Metabolism of amine-derived hormones

Stable identifier: R-HSA-209931

Compartments: cytosol

Serotonin (5-HT) is a hormone and neurotransmitter used for regulatory purposes in animal CNS. In the human 
brain, serotonin is involved in many physiological functions such as sleep, pain, mood and is the precursor to 
melatonin, a hormone produced in the pineal gland.
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