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Research progress of key enzymes involved in the microbial
dimethylsulfoniopropionate (DMSP) synthesis pathways
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Abstract: Dimethylsulfoniopropionate (DMSP) is one of the most important organic sulfur compounds
in the world. It participates in the global sulfur cycle, signal transmission and potential regulation of
global climate. The production of DMSP can reach up to 10° tons every year, with the main producers
being marine phytoplankton and macroalgae. In recent years, it has been reported that some marine
bacteria can also produce DMSP, which is a previously overlooked source of DMSP. Up to date, three
DMSP synthesis pathways have been identified: methylation pathway, transamination pathway and

decarboxylation pathway. Five key enzymes involved in DMSP synthesis were identified. On the basis
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of the research results in recent years, this study reviewed the key enzymes involved in DMSP synthesis,

and provided outlook for future research.

Keywords: marine microorganism; dimethylsulfoniopropionate (DMSP); DMSP biosynthesis; global sulfur

cycle
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Figure 1 Three biosynthetic pathways of DMSP. The methylation pathway for DMSP synthesis is depicted
in red, the transamination pathway in green, and decarboxylation pathway in yellow. Dotted lines represent
the unconfirmed steps of the decarboxylation pathway. Key enzymes identified in DMSP synthesis pathways
are highlighted in black.
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Figure 2 The K, values of recombinant MmtN towards SAM and Met (methionine) (modified from

reference [26]).
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Figure 3

Substrate specificity analysis of recombinant MmtN (modified from reference [26]). The different

coloured curves represent different reaction systems and include different potential substrates.
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Table 1 Key enzymes involved in the DMSP synthesis pathways
[ A g R PRk F
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mass (kDa)
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