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Introduction

Especially in marine ecosystems growth and productivity are limited by the availability of phosphorus, where lower oxidized organophosphorus compounds play an
outstanding role as alternative phosphorus source.! Nowadays we know that about 40% of bacterial genomes contain at least one pathway for phosphonate
catabolism and know about three general degradation pathways. Among those, the oxidative P-C bond cleavage was discovered most recently and only one set of
enzymes belonging to this group was known for several years: PhnY* and were shown to degrade 2-AEP over (R)-1-hydroxy-2-aminoethylphosphonate [(R)-OH-
AEP] to inorganic phosphate P, and glycine, as well as methylphosphonic acid to formic acid and P..% >

Recently, another pair of enzymes encoding the oxidative P-C bond cleavage of 2-(trimethylamino)ethylphosphonate (TMAEP) was discovered by Bollinger et al. In

analogy to the already known PhnY*/ pathway, TMAEP is converted to glycine betaine and P, via the intermediate (R)-1-hydroxy-2-
(trimethylamino)ethylphosphonate [(R)-OH-TMAEP].
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was identified as a HD protein with a diiron cofactor and has 32% sequence identity to . The genomic synteny of TmpA and suggest that uses
(R)-OH-TMAEP, formed by TmpA, to perform an oxidative C-P bond cleavage reaction. However, is not necessarily an oxygenase, other enzymes with the same
properties have already been identified as phosphohydrolases. Further studies are thus required to determine the exact mode of action of together with a

functional assighnment within this structural enzyme superfamily.
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