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Abstract — The induced antibiotic peptides were isolated from the white-spotted flower chafer,
Protaetia brevitarsis by injection of E. coli suspension to the larvae of the insect. The antibacterial
activity of the peptides were assayed by the plate growth inhibition method, and were purified
by ion-exchange chromatography, reversed-phase HPLC, ion-exchange HPLC and SDS-PAGE etc.
The peptides were estimated as 9 kDa, 12 kDa in molecular weight and named Protaecin 1 and
Protaecin II, respectively. Protaecin I and Il have strong antibacterial activities against Gram-posi-
tive and/or Gram-negative bacteria, and they are stable in the heat treatment and in the range

of pH 2-12.
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E. coli KCTC 2597, E. colit KCTC 1682, Enterobacter
cloacae KCTC 2361, Klebsiella preumoniae KCTC
2208, Pseudomonas aeruginosa KCTC 2004, Microco-
ceus luteus KCTC 3065, Staphyllococcus aureus
KCTC 1621, Staphyllococcus eprdermis KCTC 1917,
Bacitllus thuringtensis KCTC 1033, Streptococcus lac-
tis KCTC 1913, Saccharomyces cerevistae KCTC 1552,
Candida albicans KCTC 1940, Penicillium citrinum
KCTC 1255, Aspergillus niger KCTC 2119 o™
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50 mM citric acid-sodium citrate buffer(pH 5.2)=
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Protease assay
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Bactericidal assays
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Fig. 1. Induction of antibacterial activity in hemolymph
of P. brevitarsis after injection of E. coli.
Antibacterial activities were assayed by the plate gro-
wth inhibition assay against E. ¢oli (—@—) and M.
luteus (— Il —).
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Fig. 2. CM-sepharose chromatogram of immune hemo-
lymph from P. brevitarsis.

Immune hemolymph was applied to the ¢olumn, which
was equilibrated with 50 mM citric acid-sodium citrate
buffer. Elution was performed with a linear gradient
of 0.1 M~05M Na(Cl concentration. The fractions
were assayed for antibactenal activity against E. coli
(—®—) and M. luteus (—M—); absorbance at 280 nm
(— =)
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Fig. 4. Tricine SDS-PAGE (16.6%, 6%C) of Protaecin
I and II from reversed phase HPLC. A; Protaecin 1.
B; Protaecin II.
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Fig. 3. Reversed-phase HPLC chromatogram of antibacterial substances from Protaetia brevitarsis.

After CM-sepharose ion-exchange column, the active substance was fractionated on a YMC-PACK ODS-18 column
(250 X 20 mm). Elution was performed over 60 min with a linear gradient from 0% (5 min) to 60% (60 min) acetonit-

rile in a acidified water (0.50% TFA) at a flow rate of

4 mi/min. The absorbance was monitored at 220 nm.

The antibacterial activity was tested on aliquots of each fraction by plate growth inhibition assay. Peak A: activity
against E. coli, Peak B and C: activity against M. luteus.
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Table 1. Antibiotic spectrum of Protaecin I and Il from immune hemolymph of P. brevitarsis.
Activittes are expressed as follows: +, 2tod4mm; ++,4 to 8mm; +++, 8 to 16 mm: + + + +, above 16 mm:

—, no inhibition

, Activities
Strains : :
Protaecin 1 Protaecin I
Gram(—) E. coli KCTC 2597 + + + +
bacteria E coli KCTC 1682 + -+ 4
Enterobacter cloacae KCTC 2361 + + 4+
Klebsiella pneumonia KCTC 2208 + + -+ + +
Pseudomonas aeruginosa KCTC 2004 + + + +
Gram(-+) Staphyliococcus aureus KCTC 1621 + 4+ + + +
bacteria Staphyllococcus epidermis KCTC 1917 + 4+ + +
Bactllus thuringiensts KCTC 1033 + + + +
Streptococcus lactis KCTC 1913 4+ + + +
Micrococcus luteus KCTC 3063 + -+ + 4+ + +
Fungi Saccharomyces cerevisiae KCTC 1552 — —
Candida albicans KCTC 1940 — -
Pencillim citrinum KCTC 1255 - —
Aspergitlus niger KCTC 2119 — —
: T E :
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Fig. 5. Bactericidal activities of Protaecin 1 and IL
Each 10 pg of Proteacin I and II were added to 100 W/ of an exponential growth phase culture (ODy,=0.15— 2.0)

of E. coli (A) and M. luteus (B) (treated:

Time (hours)

—®—, controls: —«"—). Ahquots were removed at various time intervals

and were plated on nutrient agar to determine the number of colony forming umits (CFU) after an overnight
incubation at 37C.
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Fig. 6. Electron micrograph of E. coli cells treated with
Protaecin 1, stained with 1% PTA.

A: non-treated E. colt cells. B: Protaecin [-treated £.
colt cells,
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