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S-Adenosyl-L-methionine; SAM-e; SAMe

S-Adenosyl methionine (SAM, SAMe, SAM-e) is a common co-substrate involved in methyl group transfers. SAM-e was �rst discovered in Italy
 by G. L. Cantoni in 1912. It is made from adenosine triphosphate (ATP) and methionine by methionine adenosyltransferase (EC 2.5.1.6). 
Transmethylation, transsulfuration, and aminopropylation are the metabolic pathways that use SAM. Although these anabolic reactions occur 
throughout the body, most SAM is produced / consumed in the liver. The methyl group (CH3) attached to the methionine sulfur atom in SAM is chemically
reactive. This allows donation of this group to an acceptor substrate in transmethylation reactions. More than 40 metabolic reactions involve A transfer of a 
methyl group from SAM to various substrates such as nucleic acids, proteins, and lipids.

2S)-2-Amino-4-[[(2S,3S,4R,5R)-5-(6-aminopurin-9-yl)-3,4-dihydroxyoxolan-2-yl]methyl-methylsulfonio]butanoate

SAM cycle
The reactions that produce, consume, and regenerate SAM are called the SAM cycle. In the �rst step of this cycle, the SAM-dependent methylases (EC 2.1.1) 
that use SAM as a substrate produce S-adenosyl homocysteine as a product. This is hydrolysed to homocysteine and adenosine by S-adenosylhomocysteine 
hydrolase EC 3.3.1.1 and the homocysteine recycled back to methionine through transfer of a methyl group from 5-methyltetrahydrofolate, by one of the two 
classes of methionine synthases (EC 2.1.1.13 or EC 2.1.1.14). This methionine can then be converted back to SAM, completing the cycle.

 Polyamine biosynthesis
Another major role of SAM is in polyamine biosynthesis. Here, SAM is decarboxylated by adenosylmethionine decarboxylase (EC 4.1.1.50) to form 
S-adenosyl-5'-3-methylpropylamine. This compound then donates its n-propylamine group in the biosynthesis of polyamines such as spermidine 
and spermine from putrescine.

SAM is required for cellular growth and repair. It is also involved in the biosynthesis of several hormones and neurotransmitters that a�ect mood, such as
 dopamine and serotonin. Methyltransferases are also responsible for the addition of methyl groups to the 2' hydroxyls of the �rst and second nucleotides 
next to the 5' cap in messenger RNA
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