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1
1.1
1
1
Table 1 Bacteria and plasmids used in this study
Bacteria and plasmids Characteristic Source
F-merAA  mrr-hsd RMS-mer BC £80d/ acZAM15
Escherichia coli EPI100 AlacX74 recAl endAl araD139A ara lew 7697 pWEB™ Cosmid Cloning Kit
2al/U galK 1-mpsL. mupG ton A
N supEA4 Alac U169 hsdR17 recAl i Leborton
endAl gyrA96 thi-1 rel Al
pBlue SK + Amp' This laboratory
1.2
-70C NBTA ; 28C 48h
5mL LB 28°C 200r/min ODg, 1.5 1.5mL  EP
120001r/min 2min 6 DNA DNA
DNA 35 ~ 45kb DNA
pWEB™ cosmid cloning Kit Epicentre
-70C
1.3
X . nematophilus BP
DNA 5’'-GCTCAAGCCCTTTTTGTCCAAG-3"  5'-GATTGAACATCAGTCC-
ACTCC-3" PCR apiB1 548bp  DNA
7
1.4
1.4.1 PCR GenBank X . nematophilus PMF1296
GenBank accession No. AJ308438 7 2 PxptD1 PxptB1
PxptC1 aptD1 xptB1  aptC1 PxptAl- I PxptAl-1l
aptAl PxptA2- | PxptA2-[[ aptA2
PxptD1 PxptBl ~ PxptCl PCR
PrptAl-1 - PeptAl-I1 PCR | e s oY ioornats m ac.on
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PxptA2-1  PxptA2-]] PCR xptA2
2
Table 2 The primers used for the identification of insecticidal toxin genes
. Targeted gene of The predicted sizes of
Primer . .
X. nematophilus PMF1296 amplified products/bp
PxptD1 5'-TCGACGCACAGATTGGTAT-3’ aptD1 3800
5'-TCGGCGCTCAGTAAGAAAGT-3'
PxptAl- [ 5'-GCATGCATGATAAAAGTTAATGAACTGT-3' aptAl 3100
5'-GTGGGGTCGATATAGTTTTC-3'
PxptAl- I 5'- CTATCTGCTGATTGCTAACC-3' aptAl 2000
5'-CTGCAGCTCTTATCTGTCTCAAGAACGAATG-3'
PxptB1 5"-GGATCCATGAAGAATTTCGTCCACAG-3’ aptB1 3100
5'-CTGCAGTTATGCTTCGGATTCATTATGAC-3’
e 5'-GGATCCATGCAGGGTTCAACACCTTTG-3' aptCl 4200
s 5'-CTGCAGACTTCATCGCCGTTTCAGGG-3'
PxptA2- | 5'-ATGTATAGCACGGCTGTATTAC-3' aptA2 240
5'-GGATAGCACCGGATAATTGTG-3’
PxptA2- [ 5'-GAAAGCTTTGGCAATGCCCG-3' aptA2 440
5'-GTTAAGAACGAATGGTATAGCG-3'
1.4.2 DNA EcoR 1
1.5
DNA  EecoR | 3kb EcoR |
pBlue SK  + E . coli DH5a
1.6 LC,
E. coli ODg,
250mL 100 pg/mL Ampanicillin LB 37C OD ¢y
96h
pBlue SK  + E . coli DH5a o
LC, 1 x 10" cells/g
2.1
X . nematophilus BP 500 5
XnBP76 XnBP83 XnBP203 XnBP378 XnBP414 PCR
XnBP§3 X . nematophilus PMFI296 X.
nematophilus PMFI296 1 XnBP83  XnBP76
7 PCR XnBP83 7 200 ~ 500bp X . nematophilus PMFI296
PCR XnRPR3

XnBP76 5 )
© PEREREME M RFATIESMIEE http://journals. im. ac. cn
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) M1 2 3 4 5 6 7 M K 7 3
p

B ! PCR

3472 7 — 2000

2600 — 1000

— 750
— 500 5
— 250
— 100

1 XnBPS3 PCR LCy, PCR
Fig.1 PCR Identification of insecticidal 3 3 X . nematophilus
M1 .ADNA/ Eco T‘:i‘“;z:e;:k):m:fi .PCR products PMFL296
amplified by the primer pares of PxptD  PxptAl- | X.
PxptAL- Tl PxptBI PxptCl PxptA2- | and nematophilus BP
PxptA2- 1 M2.DI2000 DNA marker. PMFI296 XnBP8§3 XnBP76
aptA2
50%
XnBP203 aptC1 aptA2 XnBP378 XnBP414
aptD1 aptAl 1 aptA2
aptC1 aptD1 xptAl
3
Table 3 The insecticidal toxicity and the gene structure of different clones
Toxicity Presence of genes
Clones & AW! aptD1 aptA 1 aptB1 aptC1 aptA2
! cells/g diet
XnBP76 / 5.0 +2 + + + 3
XnBP83 5.3% 10" + + + + +
XnBP203 / 24.7 + + + -
XnBP378 7.8x 10 - + + + +
XnBP414 7.5 % 10'° - - + + +
CK / 23.3
1. Average weight mg/larva 2.Presented 3.Not presented.
2.2
3 XnBP83 XnBP378 XnBP414 DNA EcoR [
20kb  DNA XnBP76  XnBP203 10kb  5kb
20kb
3
pSub20k pSub20k/9.5  pSub20k/6.5
2.3 PCR
3 E . coli DH5a 3 Sub20k Sub20k/9.5
Sub20k/6.5 PCR 3

4
© PEREEME DN RFATIESMIEE http://journals. im. ac. cn
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Sub20k Sub20kb/9.5
aptA2 aptA2
2.4 pSub20k  XnBP76 XnBP203

XnBP76  XnBP203 AptA2 Sub20k

aptA2 XnBP76  XnBP203 Sub20k
5 XnBP76  XnBP203
Sub20k XnBP76 Xn203  Sub20k 3
4 5 Sub20k XnBP76 XnBP203

Table 4 Insecticidal toxin genes in the subclones and

its insecticidal toxicity to neonate of H. armigera

Table 5 The insecticidal activities of XnBP76 and
XnBP203 mixed with Sub20k

Presence of genes Toxicity
Subclones Mi Toxicity/ mg/larve
aptD1 aptAl  aptB1 xpiCl xprA2 | mg/larva 1xes oxicity/ mg/larva
XnBP76 + Sub20kb 4.7
Sub20kb - - - - + 12.5
XnBP203 + Sub20k 17.1
Sub20k/9.5 - - - - + 6.7 XnBP76 5.0
Sb20k/6.5 - - - - - 2.4 e 27
Sub20k 12.5
CK - - - - - 23.3 CK 23.3
— .Not presented + . Presented.
aptB1 aptC1  xptA2 3
1 2
aptD1 - xpiAl aptA2
Morgan  * X . nematophilus PMFI296 aptA2  aptD1
Pieris brassicae aptAl
} X . nematophilus BP
aptA2 XnBP76 aptAl
XnBP414
X . nematophilus
aptB1 aptB1
XnBP203 aptCl  aptA2
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Importance of Five Genes Presented in Xenorhabdus nematophilus
BP Toxin Gene Cluster to Its Insecticidal Activity

Cui Long Qiu Lihong” Xin Zhihai Fang Yuanyuan = Pang Yi
State Key Laboratory for Biocontral ~ Zhongshan University — Guangzhou 510275  China

Abstract Importance of five genes named as aptAl aptD1  xptB1  xptC1 and xptA2 presented
in the toxin gene cluster of X . nematophilus BP strain to its insecticidal activity against the neo-
nate of Helicorvepa armigera was examined. This was achieved by analyzing and comparing the pres-
ence or absence of these five genes in and the insecticidal activity of each of the five clones screened
from genomic cosmid library of X . nematophilus BP by in situ hybridization and another three sub-
clones constructed from the enzyme-digested plasmid DNA of one of the insecticidal cosmid clones.
The insecticidal activity of the clone or subclone was estimated by the 50% lethal concentration
LCs, of the neonate of H. armigera feed with the mixture of artificial diet and the cells of the
clone or subclone examined. The presence or absence of each of the five genes in the clone or sub-
clone was determined by the results of PCR amplification of the whole or the two ends of the targeted
gene. The results indicated that 1 the presence of xptC1 and xpitA2 was critical for the full insecti-
cidal activity of the toxin gene cluster while absence of xptD1 and/or xptA1 had little effect on the
insecticidal activity against the neonate of H. armigera 2. mixing cosmid clone XnBP76 and sub-
clone Sub20k which had a gene structure of aptA1™  aptD1*  xptB1"  aptC1* and xptA2”~
and aptAl™  xptD1™  xptB1™  aptCl™ and xptA2®  respectively did not achieve the full
insecticidal activity. The functions of these five genes in the insecticidal process were discussed
briefly.
Key words Xenorhabdus nematophilus BP Insecticidal toxin gene cluster Insecticidal activity
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