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Introduction
Antimicrobial peptides, which are selectively toxic Results
against microbes but not against higleeikaryotes, have ASABF-a is arotherantimicrobial peptide isolated from
promise as novel antimicrobial agents. Ni&@rbacteriocin 4. suum. ASABF-a contains a single-helix and a pair of
produced in théacteria,Strepotcoccus lactis) has already antiparallel f-sheets, stabilized by four intramolecular
been used as a food preservative for milk products. Indisulfide bridges, called G$ motif. ASABF-a is
addition, antimicrobial peptide genes have been introducedffective against Grasositive bacteriaepecially against
into various crops and fruit trees tcquire resistance  Staphylococcus aureus. \We tested the bactericidal activity
against microbial infection. of ASABF-a againstS. aureus under the presence of NP4P
To facilitate efficacyof antimicrobial peptides, enhancer at various molar ratio (Fig. 2). NP4P enhancedthe
molecules have been searched. Untiow, some bactericidal activity at an equimolar (1:1) concentration or
low-molecularweight antimicrobial agents, such as higher This enhancement was observed to be
polymyxin E, have been reportetb synergistically dosedependentNP4P exhibitsno bactericidal activityat
enhance the activity of antimicrobial peptides. Moreover,<300ug/ml.
distincttype of antimicrobial peptides or lysozymes also To examine whether NP4P enhances bactericidal
enhance the bactericidal effect of some antimicrobialactivity of other peptidic antimicrobial agents, two
peptides. Since these enhancers are also antimicrobigtructurally distinct agents (nisin and polymyxin B) mee
agents, the enhancement should be duesytoergistic tested. Nisin contains postranslationally modified 34
effect. amino acid residues and 5 disulfide bridges. Gpasitive
The nematode cecropin is ano-helicattype  bacteria are sensitive to nisiRolymyxin B is a peptidic
antimicrobial peptide isolated fronthe pig intestinal antibiotic isolated from Graspositive bacterium,Bacillus
parasitic nematodeqscaris suum [1]. Nematode cecropin polymyxa . Polymyxin B circularly polymerized with 10
precursor consist®f a secretory signal region at the amino acids isactive against Gramegative bacteriaWe
N-terminal, a mature peptide, and at&fminal acidic tested the effect of NP4P on the bactericidal activity of
pro-region (Fig. 1). The bactericilal activity of mature nisin (Fig. 3) and polymyxin B (Fig. 4). NP4P also
cecropins is inhibited by the acidic pregion. The enhanced the activity dfoth antimicrobial agents
pro-region may inhibits unexpected activity of mature ASABF-a, nisin, and polymyxin B kill microbes by
peptide, such as the mitochondrial toxicity in the disrupting the microbial membrané® test whether NP4P
cytoplasm. directly enhances the membramgestruction bythese
Neutralized nematode cecropin P44piece NP4P is a  agents a dyeleakage assawas performedising liposome
synthete modifiedpeptideof nematode cecropin P4 acidic (phosphatidyl glycerol : cardiolipin = 3:1josely mimic
pro-region in which acidic amino acid residues are Grampositive bacterialmembrang Surprisingly, NP4P
substituted to amides, i.e. GkGIn and Asp>Asn. In this  inhibited the membrandestruction(Fig. 5).
study, we studied the effect of NP4P on bactericidal
activity of antimicrobial peptides. Surprigly, NP4P  piscussion
enhanced the bactericidal activity although the parent | this study, we found that NP4P enhanced the
pro-piece was inhibitory [2]. bactericidal activity of some peptidic antimicrobial agents
(ASABF-q, nisin, and ptymyxin B). Since NP4P was not
bactericidal, the enhancement may not be a simple
, : synergism. NP4P inhibited the membrane disruption by
( ] &g ASABF-a, suggesting that the enhancement of NP4P was
; . not due to the direct enhancement of membrane attacking.
The mechanis of enhancement remains to be elucidated.
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Fig. 1. Designing of NP4P.
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Fig. 2. NP4P enhanced the bactericidal
activity of ASABF-c.

S. aureus was incubated with ASABF-a under
the presence of NP4P at various molar ratio for
2 hr. After the incubation, the bacterial
suspension was diluted and inoculated. C, no
peptides; 1:0, ASABF-a without NP4P.
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Fig. 3. NP4P enhanced the bactericidal
activity of nisin.

C, no peptides; 1:0, 5 ug/ml nisin without NP4P;
0:32, 160 ug/mi NP4P without nisin.

polymyxin B concentration (png/ml)
0.04 0.15 0.6 2.5
0.08

0.3 1.3 5

E. coliJM109

Fig. 4. NP4P enhanced the bactericidal
activity of polymyxin B.

The dose-effect relation of polymyxin B was
assessed with or without 20 ug/mi NP4P.

Jackie Wilce (Editor) on behalf of the
Australian Peptide Association

400
Triton&k
_3. 0.6ug 0.7ug |
£ 300- 0.5ug i
= 0.4ug S VN B
9 l lk/ﬂ |7
= 03y e
Q o 0.1 } /
é 2005%1& l” gL o
s) (N"\.%_v N’”"\..w / 0.5ug
3 Ve, "P\”N-‘.Q%&«J | by 1o
=4 A e PR,
=) t ? “"‘“MLLJ } | 1549 Triton-x
T 100+ 0.1ug e . S l
0.2ug e
0 200 400 500 800
Time (sec)

Fig. 5. NPA4P inhibited membrane disruption
by ASABF-a.
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