Short Communication B iENE

Acta Microbiologica Sinica
48(5) 677~683; 4 May 2008
ISSN 0001-6209; CN11-1995/Q
http://journals.im.ac.cn

BB BmRAEMPEEE Tpd0 B9 (L F045 124
BE THE" RE wrasd A4 LLE

( , , , 071001)

WE: ([ ]
Xenorhabdus nematophila HB310
[ ] 5
[ )| Tp40
LDs, 68.54 ng/ SDS-PAGE 42 kDa Western
Tp40 Txp40
1107bp (GenBank EU095326) 368 41.5 kDa
8.66 GenBank 13

85%~99%  70%~99% [ 1 Tp40

XA
HESES Q935 XEARIRES A XXEHRS 0001-6209 (2008) 05-0677-07

Xenorhabdus nematophila Txp40 1 [10]
Steinernema carpocapsae HB310
Enterobacteriaceae 60 kDa

[1] [11]

— 42 kDa
(2]
[3]
1 MopAeT
11 R
Photorhabdus luminescens W14 Te 1.1.1 HB310
[4~7] Mcft*) Xenorhabdus nematophila HB310 5
HEWA: (30400296); (C2006000443)
: o Tel: +86-312-7528150; Fax: +86-312-7528165; E-mail: wqinying@yahoo.com.cn
TEEE N (1981-), , E-mail: yang22181@163.com

%5 HE3: 2007-11-01; &M= HEA: 2008-02-25

© HERFERMEMHARFATIESHELE http://journals. im. ac. cn



678 Jun Yang et al. /Acta Microbiologica Sinica (2008) 48(5)
Galleria mellonella  Wt:0.20~0.25¢ 14 MESHRMABAENL
14.1 native-PAGE
1.1.2 native-PAGE
Sigma
Western Txp40 30 min
e CSIRO Entomology 4
Brown
IgG PCR PBS 4 12000 r/min
TaKaRa pGEM-T Easy Vector System 30 min Millipore 3 kDa
Promega DH5a Centricon YM-3 native-
Eppendorf Centrifuge 5810R PAGE
Sonics VibraCell VC 750 -80
Millipore 3kDa Centricon YM-3 1.4.2 MC
25 uL S5uL 5
Tgradient
Sangon 9cm 10 /
12 HEi&REF PBS 3
[11] NBTA 15 26 6 h
45 g 0.025 g 48 h
0.04 g 1000 mL pH7.2~7.4
28 36~48 h [ 5 mL 5 LDs,
10 g 3¢g DPS
5g 1000 mL pH 7.2~7.4 28 Duncan'’s (2]
200 r/min 1% 143 G250
28 200 r/min 48 h 1.5 Native- PAGE #A SDS- PAGE
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1.6 Western ERiE 43 #f7
PBS 1000 mL NaCl8 g KC10.2g Western blot [14]
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GCCTGATGATAA-3 7 5“CCTGTGTTCT-
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Fig. 1 8% native-PAGE spectrum back-check of isolated pro-
teins. A: 1.The precipitated protein collected directly at 85%
saturated ammonium sulfate; 2. Supernatant centrifugated from
the cells sonicated product; 7-3. Protein salted out stepwise
by20%, 30%, 50%, 65%and 85% saturated ammonium sulfate
from the supernatant of the sonicated cells. B: 8% native-PAGE
back-check of isolated Tp40.
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B 2 Tp40 By 10% SDS-PAGE [EiZ
Fig. 2 10%SDS-PAGE spectrum of Tp40. A: M. Protein
marker; 1. Tp40; 2. Extracellular protein extracts; 3.Intracellular
protein extracts. B: Western blot. 1. Intracellular protein extracts;
2. Tp40; 3. Extracellular protein extracts.
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Fig. 3 Injecting toxicity of Tp40 isolated from native-PAGE
gel against G. mellonella fifth-instar larvae after 48h Bar repre-
sent means+ SD (n=3)
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LDs, 68.54 ng/ - LD-p 1107 bp 368
y=—61.8632+79.9817x SE=0.0013 95% EXPASY 41505.77
68.14~68.95 Tp40 70+0.02 ng/ 8.66 Tp40
20 min GenBank EU095326
6 h ABU68418
GenBank BLAST Tp40
2.3 Western blot ¥ 13
X. nematophila A24 Txp40 Photorhabdus Xenorhabdus
4 1 Tp40
Tp40 Western blot Tp40 X. nematophilus A24 Txp40
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2-B2 2
Tp40 2-B 1 99%
2-B 3 90% 80%
SDS-PAGE 2-A2 1 Tp40
Tp40 Tp40 ABU68418 1
4 Clustal-X
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Txp40 PCR
pGEM-T Easy T4 DNA 10
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IPTG LB
%1 Tpao FHEES GenBank FHEIMEE B E R BLAST 547
Table 1 Identity of Tp40 insecticidal toxin gene comparing with similar genes in GenBank through BLAST
Accession No. (Gene/Protein) Description Origin of gene Identity (Gene/Protein)
DQ242620/ABB29482 40kDa insecticidal toxin X. nematophila F1! 99%/99%
DQ242618/ABB29480 40kDa insecticidal toxin X. nematophila A24™ 99%/99%
DQ242621/ABB29483 40kDa insecticidal toxin X. nematophila Mex”! 99%/98%
DQ242622/ABB29484 40kDa insecticidal toxin X. nematophila AN6™! 99%/97%
DQ242629/ABB29491 40kDa insecticidal toxin Xenorhabdus sp. SaVv"! 99%/99%
DQ242628/ABB29490 40kDa insecticidal toxin X. bovienii T319" 99%/99%
DQ242627/ABB29489 40kDa insecticidal toxin X. bovienii F7! 99%/99%
DQ242626/ABB29488 40kDa insecticidal toxin X. bovienii F5"! 99%/99%
DQ242619/ABB29481 40kDa insecticidal toxin X. japonica Kushidai!” 99%/99%
DQ242625/ABB29487 40kDa insecticidal toxin P. luminescens V16! 86%/70%
DQ242624/ABB29486 40kDa insecticidal toxin X. bovienii T363" 86%/70%
BX571866/CAE14352 Complete genome, segment 8/17 P. luminescens subsp. laumondii TTO1™! 85%/70%
DQ242623/ABB29485 40kDa insecticidal toxin P. luminescens HI™! 85%/70%
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Fig. 4 Phylogenetic tree of homologous proteins from 14 entomopathogenic bacterium strains based on amino acid sequences Num-
bers in parentheses represent the sequences’ accession number in GenBank. The numbers on branches are the percentages of 1000
bootstrap pseudosamplesmples supporting the branches. X. nematophila HB310 was indicated by pane. Bar, 2% sequence divergence.
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Purification and characterization of the haemocoel insecticide
Tp40 from Xenorhabdus nematophila

Jun Yang', Qinying Wang'", Ping Song', Ziyan Nangong®, Long Cui',
Fanfang Kong', Shanshan Feng'

(‘College of Plant Protection, Biocontrol Centre of Plant Diseases and Plant Pests of Hebei Province,
*College of Forestry, Agricultural University of Hebei, Baoding 071001, China)

Abstract: [Objective] Xenorhabdus nematophila is an insect pathogen bacterium symbiotically associated with entomo-
pathogenic nematode. The bacteria produce a number of toxins to overcome immune response of insect hosts and kill their
hosts. We purified a novel haemocoel insecticidal protein from X. nematophila HB310, cloned and analysed gene sequence
of this novel protein. [Methods] We isolated and purified the insecticidal protein by methods of salting out and na-
tive-PAGE from the intracellular proteins of X. nematophila HB310. We tested the virulence of the protein by direct in-
jection into fifth-instar Galleria mellonella larvae. The protein was identified by western blotting. The gene of insecticidal
protein was cloned by PCR and analyzed in GenBank. [Results] We purified a novel haemocoel insecticidal protein that
was named as Tp40. The injectable hemocoelic potency (LDsy) of Tp40 was 68.54ng/larva against fifth-instar G. mel-
lonella larvae. The SDS-PAGE spectrum of Tp40 only showed a single ~ 42kDa band. Western blotting with an antibody
that was highly specific to the known Txp40 indicated that Tp40 was homologous to the known Txp40 and only existed
inside cells. The nucleotide sequences of tp40 gene have been deposited in GenBank (accession number GenBank:
EU095326). The size of the open reading frame of tp40 was 1107bp, encoding a peptide of 368 amino acid residues, with a
theoretical molecular weight 41.5 kDa and an isoelectricpoint (IP) 8.66. The Tp40 shared 85%—99% homology of nucleo-
tide sequences and 70%—-99% amino acids with those of 13 group strains. [Conclusion] Tp40 is high injectable virulent
for G. mellonella larvae and its gene/protein sequence is highly conserved, which play a key role during the bacte-
rium-nematode killing host insects process.
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