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23S rDNA 1.1.2 LB " NBTA
13
1.1.3 :TE buffer (pH8.0) .10 mmol/L
1 Tris-HCI (pH8.0). 1 mmol/L. EDTA
(pH8.0) . 1% N : :
1.1 o ExTaq DNA Taq DNA
1.1.1 : dNTP TaKaRa DNA
1 23S rDNA (. SS2004.ATCC19061 ) (Gel Extraction Kit) Omega
16S rDNA o
GenBank .
1 23S 16S rDNA
Table 1  The Xenorhabdus strains and their 23S and 16S rDNA sequences used in this study
Species Type strain Accession No. of the23S rDNA sequcenc Accession No. of thel6S rDNA sequcenc
X. beddingii Q58 JN591571 AY278675
X. bovienii CS03 JN591572 DQ205452
X. bovienii Si JN591573 DQ205455
X. bovienit SS-2004 * FN667741 FN667741°
X. bovienii T228 JN591574 X82252
X. bovienii TB20 JN591575 DQ208305
X. bovienii USNY95 IN591576 DQ205453
X. budapestensis DSM16342 JN591577 AJ810293
X. cabanillasii S. rio JN591578 USTX62(AY521244)
X. doucetiae S. dia IN591579 FRM16(DQ211709)
X. elhersii CB2B JN591580 KR03 (DQ202306)
X. elhersii CWLO5 JN591581 DSM16337 (AJ810294)
X. griffiniae DSM17911 JN591582 ID10(DQ211710)
X. hominickii DSM17903 JN591583 KEO01(DQ211719)
X. indica DSM17382 JN591584 AM040494
X. innexi DSM16336 JN591585 AJ810292
X. japonica DSM16522 JN591586 DQ202310
X. koppenhoeferi DSM18168 JN591587 USNJ01(DQ205450)
X. kozodoii SaV JN591588 DQ211716
X. mauleonii DSM17908 JN591589 VCO01(DQ211715)
X. miraniensis DSM17902 JN591590 Q1(DQ211713)
X. nematophila A24 JN591591 FJ860883
X. nematophila ANG6 JN591592 AY278674
X. nematophila ATCC19061° FN667742 FN667742
X. poinarii G6 JN591593 D78010
X. romanii DSM17910 IN591594 PRO6-A(DQ211717)
X. stockiae DSM17904 JN591595 THO1(DQ202309)
X. szentirmaii K77 JN591596 DQ211712
X. magdalenensis IMI397775 (HQ877464)
X. vietnamensis VNO1(DQ205447)
From GenBank Accession number of the genome DNA sequence
1.2 24 h,
3 mLL LB 1.3 23S rDNA
28°C 200 r/min 48 h ; GenBank 23S rDNA
NBTA 28°C 48 h; DNASTAR Primer Select :

3 mL LB 28%C 200 r/min 23S-af:

5°-CGATAGTGAACCAGTACCGT
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GAG37; 23S-ar: 5"-TCGTGCAGGTCGG rates) 1000  Bootstrap o
AACTTAC3", 1500 bp.
23S tDNA DNA 2
“ . PCR
94°C 3 min;94°C 30 s 55C 30 s 72°C 1 min 30 s 2.1 23S rDNA
25  ;72°C 10 min. 1% PCR 26
Omega E. Z. N. A Gel 1500 bp
Extraction Kit PCR 600 bp
Invitrogen o
1.4 845 bp .
MEGA4. 1 Clustal W N o
" mega .
MEGA4. 1 (Variable sites PCR 850
V). ( Conservered sites C) . bp o
( Parsimony-information sites Pi ). 2.2
(Singleton sites S) o DNAStar MegAlign 2 26
(Similarity) (Pair wise 23S 16S rDNA o
distance) » 23S rDNA
MEGA4. 1 126 14.9% 16S rDNA
( Neighbor-Joining) ' 23S
o Kimura (Kimura 2- 119 8.3% 23S o
parameter) (uniform
2 23S 16S rDNA
Table 2 Comparison on parameters of the aligned 23S and 16S rDNA sequence data set of Xenorhabdus
r:lll(z(::ldr Date type Length g(tl:):s‘z::/;red z/z\i/r)ial)le sites }(’&Fl)ris)iljlon)'—information sites il:l%l(e:))n
23S DNA  In group(bp) 845 689 153 126 27
Percent(% ) 81.5 18. 1 14.9 3.2
Out group included(bp) 845 656 186 131 55
Percent(% ) 77.6 22.0 15.5 6.5
16S rDNA In group(bp) 1426 1261 159 119 40
Percent (%) 88. 4 1.1 8.3 2.8
Out group included(bp) 1426 1231 189 123 66
Percent (% ) 86.3 13.3 8.6 4.6

" An parsimony-information site is a position in the relevant set of sequences at which there are at least two different character sates at that point in the

sequences and each of those states occurs in at least two of the sequences.

2.3 kozodoit SAV X. cabanillasii USTX62) - 98.7%
DNAStar MegAlign (X. wvietnamensis VNOI X. japonica DSM16522)
23S rDNA 1.2 -6.1 o 23S
87.4% (X. 11.2% 16S
doucetiae Sdia X. griffiniae DSM17911) —98. 6% 6.4% ; 8.8 168
(X. doucetiae Sdia  X. romanii DSM17910) 4.9, 845 bp 16S rDNA
1.3 -10.1 ; 16S rDNA

92.3% (X. .
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23 Xenorhabdus innexi DSM16336 (JN591585)
42 Xenorhabdus stockiae DSM17904 (JN591595)

Xenorhabdus indica DSM17382 (JN591584)

60 Xenorhabdus budapestensis DSM 16342 (IN591577)

— Xenorhabdus doucetiae S.dia (JN591579)

100 L Xenorhabdus romanii DSM17910 (IN591594)

Eenorhabdus mauleonii DSM17908 (JN591589)

Xenorhabdus szentirmaii K77 (IN591596)

56 ————— Xenorhabdus koppenhoeferi DSM18168 (IN591587)

100 Xenorhabdus nematophila ATCC19061

96 Xenorhabdus nematophila A24 (JN591591)

89 Xenorhabdus nematophila AN6 (IN591592)

40 Xenorhabdus cabanillasii S.rio (IN591578)

Xenorhabdus japonica DSM16522 (JN591586)

Xenorhabdus beddingii Q58 (IN591571)

Xenorhabdus miraniensis DSM17902 (JN591590)

Xenorhabdus hominickii DSM17903 (JN591583)

Qlifenorhabdus bovienii TB20 (JN591575)
Xenorhabdus bovienii S§-2004

100 Xenorhabdus bovienii T228 (JN591574)

97 Xenorhabdus bovienii CS03 (IN591572)
60|  Xenorhabdus bovienii Si (IN591573)

83L Xenorhabdus bovienii USNY95 (IN591576)

Xenorhabdus poinarii G6 (TN591593)

9% Xenorhabdus griffiniae DSM17911 (IN591582)

97 Xenorhabdus elhersii CB2B (JN591580)
100

Xenorhabdus elhersii CWL05 (IN591581)

Xenorhabdus kozodoii SAV (IN591588)

Proteus vulgaris ATCC 13315 (AY116927)
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73 Xenorhabdus nematophila A24 (FJ860883)

(B) 99 Xenorhabdus nematophila AN6 (AY278674)
65 Xenorhabdus nematophila ATCC19061
50 Xenorhabdus magdalenensis IM1397775 (HQ877464)
Xenorhabdus beddingii Q58 (AY278675)
28 477{

Xenorhabdus cabanillasii USTX62 (AY521244)

b Xenorhabdus doucetiae FRM16 (DQ211709)
0.005 49 457{

Xenorhabdus romanii PRO6-A (DQ211717)

Xenorhabdus miraniensis Q1 (DQ211713)
23 40 —i Xenorhabdus mauleonii VCO1 (DQ211715)
74 Xenorhabdus szentirmaii K77 (DQ211712)

Xenorhabdus indica DSM17382 (AM040494)

24 Xenorhabdus griffiniae TD10 (DQ211710)

Xenorhabdus poinarii G6 (D78010)
73 Xenorhabdus bovienii SS-2004

73 Xenorhabdus bovienii Si (DQ205455)

16 Xenorhabdus bovienii USNY95 (DQ205453)
99

Xenorhabdus bovienii TB20 (DQ208305)

98| 1 Xenorhabdus bovienii T228 (X82252)

14 9L Nenorhabdus bovienii CS03 (DQ205452)

Xenorhabdus kozodoii SaV (DQ211716)

Xenorhabdus koppenhoeferi USNJO1 (DQ205450)

| 49 { Xenorhabdus japonica DSM16522 (DQ202310)
9 Xenorhabdus vietnamensis VNO1 (DQ205447)

e

Xenorhabdus budapestensis DSM16342 (AJ810293)

75 Xenorhabdus elhersii KRO3(DQ202306)

99  Xenorhabdus elhersii DSM16337 (AJ810294)

Xenorhabdus innexi DSM16336 (AJ810292)
38

Xenorhabdus stockiae THO1 (DQ202309)

ﬂ’i Xenorhabdus hominickii KEO1 (DQ211719)

1 23S (A) 16S (B) rDNA
Fig. 1  Phylogenetic trees of Xenorhabdus inferred from a fragment of 23S rDNA sequences (A) and 16S rDNA sequences (B)

Proteus vulgaris CTP103181T (AJ301683)

with branch lengths scaled to the expected number of substitutions per sites. Numbers in parentheses represent the sequence’s
accession number in Genbank. The number at each branch points is the percentage supported by bootstrap. Bar indicates 1%

sequence divergence in Fig. A and 0.5% in Fig B.
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Variable fragment of 23S rDNA for classification and
identification of Xenorhabdus

Jingxiu Zhao Chunlin Liu Lihong Qiu~  Yi Pang

State Key Laboratory of Biocontrol School of Life Sciences Sun Yat-sen University Guangzhou 510275 China

Abstract: Objective Members of Xenorhabdus are symbiotic bacteria of entomopathogenic nematodes Steinernema and
can be applied as biopesticides against insects. Therefore a rapid and accurate method for classification and identification
of Xenorhabdus is essential.  Methods An 845bp-ragment of 23S rDNA sequence of 26 strains of Xenorhabdus
representing 20 described species was PCR amplified and sequenced. A phylogenetic tree of Xenorhabdus based on the
sequences obtained was constructed and compared to that based on nearly complete 16S rDNA sequences for suitability as
molecular maker for classification and identification of Xenorhabdus. Results The 23S rDNA fragment contained more
variable and parsimony-informative sites proportionally and with greater pairwise distances among sequences compared to
those of 16S rDNA. Conclusion The 23S rDNA fragment can be used to identify Xenorhabdus especially for a large
number of Xenorhabdus strains obtained from field survey.

Keywords: 23S rDNA 16S rDNA Xenorhabdus classification and identification
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