(®)
2018 2021

SAM

Mechanistic Enzymology of Radical SAM Enzymes in Natural Product Biosynthesis
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In this study, functional analysis of a radical S-adenosyl-L-methionine
(SAM) adenosylhopane synthase HpnH and a methylcobalamin-dependent radical SAM methyltransferase
0rf29 were performed.
Adenosylhopane is found to be formed by a crosslinking reaction between diploptene and a 5°
-deoxyadenosyl radical that is generated by the radical S-adenosyl-L-methionine (SAM) enzyme HpnH.
Further, we successfully propose that the thiol of Cysl106 stereoselectively reduces the radical
intermediate generated at the C22 position by the addition of the 5"-deoxadenosyl radical to
diploptene, to complete the reaction.
By in vitro analKS|s using Orf29, Orf29 was found to catalyze the C-methylation of the L-methionine
moiety of SAM. T resultlng methylated derivative of SAM was then converted into
1-amino-2-methylcyclopropancarboxylic acid by Orf30. Thus, we demonstrate that C-methylation of SAM
occurs prior to cyclopropanation in the biosynthesis of a bacterial
1-amino-2-methylcyclopropancarboxylic acid.
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