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Abstract: Bacteriocins are a class of ribosomally synthesized antimicrobial peptides produced by
bacteria, which endow bacteriocinogenic strains with unique survival advantages. Different from linear
bacteriocins, circular bacteriocins have unique N-to-C terminal covalent linkage, and thus they have
strong heat tolerance, adaptability to a wide range of pH, as well as certain resistance to protease.
Therefore, they show great potential in food antisepsis and antagonization of resistance bacteria.
Circular bacteriocins show higher similarity in tertiary structure than in primary structure, laying a basis
for the classification. The biosynthesis mechanism of circular bacteriocins is still unclear, whereas the
cyclization mechanism is attracting the interest of scholars, given that it can provide scaffolds for the
synthesis and the modification of other types of peptide. The antibacterial mechanism of circular
bacteriocins is mainly associated with perforation on the cell membrane and the consequential outflow
of intracellular substances. With the antibacterial activity similar to or different from antibiotics, they
can be potential candidates against the resistance pathogens. In this paper, research on circular
bacteriocins was summarized, and the structure-activity relationship, biosynthesis pathway, the mode of

action, as well as the application potential of them were highlighted, respectively.
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Table 1 Characteristics of circular bacteriocins
Length (AA)
Bacteriocin MW/Da pl Net charge Hydrophobicity References
Leader peptide Core peptide

Subgroup i
Enterocin AS-48 35 70 7 149.48 10.83  +6 0.539 [5]
Circularin A 3 69 6 770.99 11.13  +4 1.007 [6]
Uberolysin A 6 70 7 048.22 10.17 +3 0.937 [7]
Carnocyclin A 4 60 5861.98 10.70  +4 1.058 [8]
Lactocyclicin Q 2 61 6 060.09 10.50 +4 0.826 [9]
Garvicin ML 3 60 6 007.21 10.85 +5 0.887 [10]
Leucocyclicin Q 2 61 6115.16 10.33  +3 0.744 [11]
Amylocyclicin 48 64 6 381.55 10.41 +5 0.850 [12]
Enterocin NKR-5-3B 23 64 6316.46 10.47 +5 0.953 [13]
Pumilarin 38 70 7 087.35 10.72  +5 0.579 [14]
Bacicyclicin XIN-1 4 60 5848.17 10.29 +3 0.877 [15]
Cerecyclin 4 70 7 066.84 10.00 +4 0.563 [1]

Subgroup ii
Gassericin A 33 58 5653.54 7.54 +1 0.997 [16]
Butyrivibriocin AR10 22 58 5981.90 3.88 -2 1.002 [2]
Acidocin B 33 58 5621.47 7.54 +1 1.036 [17]
Plantaricyclin A 33 58 5570.47 9.53 +2 1.057 [18]
Plantacyclin B21AG 33 58 5668.41 9.99 +2 1.002 [19]

N-terminus
- U & I

c,_lo)

a2

C-termMus!

1 IIRAH & = 4% 4 ¥ 7~ = B (enterocin
AS-48, PDBe EiZS: 1e687%)
Figure 1 Three-dimensional structure schematic

diagram of circular bacteriocin. Enterocin AS-48,
PDBe ID: 1e68".
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Figure 2 Gene cluster schematic diagram of circular bacteriocins. Image are drawed using ChemBioDraw

Ultra 14.0.
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Figure 3 Biosynthesis schematic diagram of circular bacteriocin. Image are drawed using ChemBioDraw

Ultra 14.0.
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Figure 4 Mechanism schematic diagram of circular bacteriocin. Image are drawed using ChemBioDraw

Ultra 14.0.
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