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Comparative research on antibacterial peptides, bacteriocins, produced by two strains of lactic acid
bacteria, Leuconostoc mesenteroides subsp. mesenteroides 406 and 213MO, isolated from
TN . Mongolian traditional fermented milk, airag
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Antibacterial peptides, bacteriocins, produced by lactic acid bacteria have recently attracted attention as
biopreservatives that can replace chemical preservatives. Leuconostoc mesenteroides subsp. mesenteroides 406 and
213MO were isolated from different samples of Mongolian traditional fermented milk, airag, and were previously found
to produce antilisterial bacteriocin-like inhibitory substances. Although draft genome sequencing revealed that the both
strains encode genes related to bacteriocins, mesentericins Y 105 and B105, the antibacterial properties of the two strains
were slightly different. In order to provide more scientific support for the application of strains 406 and 213MO0 and their
bacteriocins as effective food biopreservatives, this study aimed to clarify the differences between them by recomparing
their antibacterial properties and bacteriocin-related gene clusters, and by purifying and identifying their bacteriocins.

Firstly, cell growth and antibacterial activity were compared between strains 406 and 213M0. As a result, strain
406 showed better growth and higher antibacterial activity against most indicator strains than strain 213M0. However,
the antibacterial activity of strain 213MO0 was higher than that of strain 406 against only two indicator strains. Secondly,
DNA sequencing revealed two and three plasmids in strain 406 and 213MO, respectively. Each one (pLM406A and
pLM213MOA) of them had almost identical sequences of the mes gene cluster (mesIYCDEFHBG) responsible for the
biosynthesis of and immunity to mesentericins Y105 and B105, except for the shorter mesG gene in strain 213MO0. In
addition, plasmid pLM213MOB in strain 213MO0 harbored the secretion genes (mesDE) of mesentericins Y105 and B105.
Subsequently, both strains completely lost the antibacterial activity by removing plasmids pLM406A in strain 406 and
all three plasmids in strain 213M0, indicating that the antibacterial activity of the two strains was due to plasmid-encoded
bacteriocins. Thirdly, the bacteriocins of the two strains were purified by HPLC, and then identified by peptide
sequencing and mass spectrometry. It was found that strain 406 produced almost equal amounts of mesentericin Y105
and more mesentericin B105 (including the B105 oxidized form), compared to strain 213M0. In addition, only strain
213MO0 produced a novel bacteriocin named as “mesentericin M” without high homology to any other known
bacteriocins. The C-terminal three amino acid residues (GYY) were posttranslationally truncated to produce mature
mesentericin M. The mesentericin M-related seven genes (mesKJLMNE:>D;) around the structural gene (mesM) were
found on plasmid pLM213MOB. The secretion genes mesD:E, were initially thought to be the genes (mesDE) for
mesentericins Y105 and B105.

It was concluded that the differences in the antibacterial properties between strain 406 and 213MO0 were mainly due
to the higher production of mesentericin B105 by strain 406 and the production of mesentericin M only by strain 213M0.
The finding in this study would greatly contribute to the future application of Leu. mesenteroides subsp. mesenteroides
406 and 213MO and their bacteriocins as effective food biopreservatives.
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