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INTRODUCTION STABILITY

Background
e Misuse of antibiotics has led to an increase in
antimicrobial-resistant bacteria (AMR)*
e Thereis an urgent need for alternative treatments
e Bacteriocins show significant potential
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Bacteriocins?

e Peptides synthesized by bacteria

e Show antimicrobial properties

e Possess the potential to inhibit bacteria that have
developed resistance

e Employed as biopreservatives and therapeutic agents

Objective
This research characterizes the bacteriocin Corynacin.

Corynacin
e Producer: Corynebacterium jeikeium
e Discovery: Genome mining
e Length: 52 Amino acids
e Mass: 5,849 Daltons
e Class: Leaderless (lID)

Figure 1. Corynacin
structure predicted using
AlphaFold 3.

RESULTS

Corynacin demonstrates
e Broad activity
o Exhibits antimicrobial action against close and
distantly related bacteria
e High stability
o Temperature 0°C to 100°C
c pH2topHS8
o Salt concentration 0% to 7%
o Proteases Trypsin, Chymotrypsin, and Proteinase-K
e Pore-forming mode of action
o Leakage of potassium and magnesium ions
o Macromolecule leakage of DNA
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Figure 2. Minimum inhibitory concentration (MIC) and minimum bactericidal
concentration (MBC) of Corynacin with respect to various bacteria determined
using broth microdilution assay.
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Figure 3. Normalized L. lactis growth when treated with Corynacin
— + E50.(IJM) exposed to various conditions. (A) Thermal exposure of 100°C relative to
+ 1001 o \Water 043 0°C control. (B) 4% and 7% salt exposure relative to 0% control. (C) pH 2
% . ) \ epH2 043 and pH 10 buffer exposure relative to a water control. Dose response
5 ' curve and ICso were calculated using GraphPad Prism 10.4.1.
by | *pH10 050 | - | |
qc, 50_ .............................................................................. + ................................................................ The Half MaX|mal Inh|b|t0ry Concentrat|on (|C50) is the
O I\ concentration of Corynacin required to inhibit 50% of
o 5 . bacterial growth. This metric provides enhanced
10 sensitivity in evaluating changes in inhibitory activity.
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Figure 4. Potential cleavage sites of proteases proteinase-K,
chymotrypsin, and trypsin, are indicated in red. Corynacin structure was
predicted using AlphaFold 3. Images were created using Pymol 3.1.4.

Figure 5. Reduction of the area of inhibition in spot-on-lawn assay
following Corynacin exposure to various proteases.
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Figure 6. Leakage of intercellular contents of L. lactis due to various
exposures. (A) Leakage of intercellular potassium after exposure to the
Corynacin MIC (1pM), 1% Triton X-100 or a water blank. (B) Leakage of
intercellular magnesium after exposure to identical conditions to ‘A’.

(C) Leakage of DNA after exposure to the Corynacin MIC (1pM), Corynacin
2xMIC (2uM) or a water blank.

CONCLUSION

The stability and activity of Corynacin indicate it is a
strong candidate for use as a biopreservative.
Additionally, Corynacin has demonstrated pore
formation, a distinct mode of action relative to
traditional antibiotics. This mode of action indicates

Corynacin may exhibit activity against bacterial strains
with AMR?. Future research will characterize the
protease stability of Corynacin quantitatively using
HPLC and hemolytic activity in human blood.



