BRIERFE 49(4): 409~416 (2010)
Kor. J. Appl. Entomol.

I=H AN (Photorhabdus temperata ssp. temperata) $3f 4=
HY 9FIEZR A4 Hln AFE ES NS Al uijx] A

Mg - wEE 27 - YRR
QFETEtE pAzisteyst Ay ltata)

Comparative Analysis of Immunosuppressive Metabolites Synthesized by an
Entomopathogenic Bacterium, Photorhabdus temperata ssp. temperata, to Select
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ABSTRACT: An entomopathogenic bacterium, Photorhabdus temperata ssp. temperata (Ptt), suppresses insect immune
responses and facilitates its symbiotic nematode development in target insects. The immunosuppressive activity of Ptt
enhances pathogenicity of various microbial pesticides including Bacillus thuringiensis (Bt). This study was performed
to select a cheap and efficient bacterial culture medium for large scale culturing of the bacteria. Relatively cheap
industrial bacterial culture media (MY and M2) were compared to two research media, Luria-Bertani (LB) and tryptic
soy broth (TSB). In all tested media, a constant initial population of Ptt multiplied and reached a stationary phase at
48 h. However, more bacterial colony densities were detected in LB and TSB at the stationary phase compared to
two industrial media. All bacterial culture broth gave significant synergism to Bt pathogenicity against third instars of
the diamondback moth, Plutella xylostella. Production of bacterial metabolites extracted by either hexane or ethyl
acetate did not show any significant difference in total mass among four cuiture media. Reverse phase HPLC
separated the four bacterial metabolites, which were not much different in quantities among four bacterial culture

broths. This study suggests that two industrial bacterial culture media can be used to economically culture Ptt in a
large scale.
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410 Culture media of P. temperata temperata
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Fig. 1. Growth pattems of Photorhabdus temperata temperata
(Ptt) in different bacterial culture media. Using two research
media (LB, TSB) and two industrial media (MY, M2), Ptt
was cultured at 28°C for 60 h. ODssy was measured at
every 4 h. Initial bacterial inoculation was 5.0x10° cfu in
each medium (1 L). Different letters above standard deviation
at 48 h culture indicate significant difference among means
at Type I emmor = 0.05 (LSD test).
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Fig. 2. Synergistic effect of Photorhabdus temperata temperata
culture broth on Bacillus thuringiensis (Bt) pathogenicity
against Plutella xylostella. The culture broth samples were
obtained from 48 h culture of the bacteria in four different
bacterial media (LB, TSB, MY, and M2). The resulting
culture broths were used to bioassay after centrifugation at
5,000 x g to exclude bacterial cells. Third instar larvae were
fed on diet cabbage leaves that were dipped into the bacterial
culture broth containing Bt in a dose of 10 ppm. Control
represents cabbage soaking in sterile water. Each dose
treatment used 30 larvae with three replications. Mortality
was estimated at 48 h after the treatment. Different letters
above standard deviation bars indicate significant difference
among means at Type I error = 0.05 (LSD test).
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Fig. 3. Comparison of bacterial metabolites of Photorhabdus temperata temperata cultured in different media (LB, TBS, MY,
and M2). The culture broths collected from different culture periods were sequentially extracted with an equal volume of
hexane (A) and subsequently ethyl acetate (B). The organic extracts were concentrated and weighed. Both organic extracts (200

mL each) were separated on a thin layer chromatography using methanol

: ethyl acetate (4:1, v/v).
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Fig. 4. Metabolite production of Photorhabdus temperata temperata cultured in different bacterial media (LB, TBS, MY, and
M2). The 48 h culture broths were collected and sequentially extracted with hexane and ethyl acetate. HPLC analysis of both
hexane (A, C) and ethyl acetate extracts (B, D) shows peaks at proline-tyrosine (PY), cyclo proline-tyrosine (¢PY), acetylated
phenylalanine-glycine-valine (AcFGV) mixture and benzylideneacetone (BZA). Three peptide peaks were combined in peak area
estimation. Each- treatment was independently replicated three times. Different letters above standard deviation bars indicate
significant difference among means at Type I error = 0.05 (LSD test).
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