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Due to their properties and safety, antimicrobial peptides and proteins
produced by lactic acid bacteria (LAB) are expected to be applied as food
preservatives and pharmaceutical agents. The purpose of this study was to
search for LAB isolates that produce antimicrobial peptides or proteins with
new properties, and to clarify the structures and properties of the produced
antimicrobial substances. LAB isolates were obtained from various sources
through enrichment cultures and subsequent cultivation on agar plates. The
resulting isolates were then evaluated for antimicrobial activity, and four
isolates, identified as LAB such as Lactococcus and Weissella, were found to
exhibit bacteriocin-like inhibitory activity against some of the tested indicator
bacteria. The culture supernatants of isolates A and B were analyzed to
determine the structures of the produced antimicrobial substances, indicating
that they produced antibacterial peptides, bacteriocins identical to previously
reported nisin Z and mundticin, respectively. From the culture supernatant of
isolate C, which displayed high antimicrobial activity, no bacteriocin was
purified, probably due to having characteristics that differ from general
bacteriocins. These three isolates showed broad-spectrum antimicrobial activity
against Gram-positive indicator bacteria, whereas isolate D displayed a narrow
antimicrobial spectrum. Two antimicrobial substances were purified from the
culture supernatant of isolate D, and a structural analysis by mass spectrometry
and Edman degradation indicated they were novel antimicrobial proteins.
Subsequently, draft genome analysis on isolate D identified the genes and the
whole primary structures of the two novel antimicrobial proteins. Both a crude
preparation and the purified proteins showed quick lytic activity on an
indicator bacterium.



