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DNA 16S rDNA

1 1 1 2
! 300134
? 100094
7 Rhizobium Trigonella
spp.  Astragalus spp. DNA 16S rDNA
G+C mol% 59.5% ~ 63.3% DNA
74.3% ~92.3% X72-3 Rhizobium DNA 0% ~ 47.4%
Rhizobium DNA 16S tDNA X72-3 Rhizobium

R. leguminosarum USDA2370" R. etli CFN42"
96.55%  96.62%

Rhizobium Rhizobium 14
DNA 16S rDNA
Q939 A 0001-6209 2006 01-0132-04
1
51 236 1981 1.1
10% ° 1.1.1 1 7
CCBAU 16S rDNA
: X72-3
XZ72-3 16S rDNA Trigonella pubescens
GenBank
DNA
1
Table 1 Hosts and sources of tested strains

Strains Hosts Sources
X72-3 Trigonella pubescens Xizang China
X746-5 XZ12-4 X7A4-1 X749-8 Astragalus milingensis Xizang China
XZ14-4 Astragalus lucidus Xizang China
XZ17-4 Trigonella emodi Xizang China
R. mongolense USDA1844™" Medicago ruthenica Neimeng China
R. gallicum USDA2918" Phaseolus vulgaris France
R. hainanense 166 Desmodium sinuatum Hainan China
R. leguminosarum USDA2370" Prisum sativum America
R. etli CFN42T Phaseolus vulgaris Mexico
R. tropici CIAT899" Phaseolus vulgaris America

USDA The United states Department of Agriculture CFN Centrode Investigation sobre Fijacion de Nitrogeno Universided
Nacional Autonoma de Mexico Cuernavaca Mexico CIAT Rhizobium Collection Centro International de Agricultura Tropical

Cai  Colombia T type strain.
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1.1.2 DNA PCR
PCR 3 X723 DNA
PCR Table 3 The level of DNA homology between XZ2-3 and the type strains

QIAGEN PCR Biosystem Type strain ~ DNA homology/% || Type strain  DNA homology/ %
1.2 DNA USDA1844 23.6 USDA2370 47.4

DNA Marmur ¢ Johnson ’ USDA2918 10.8 CFN42 0
1.3 DNA G+C mol% DNA-DNA 166 0 CIAT899 5.9

DNA G+ C mol% ® DNA-DNA

7 BIO-20 2.2 X72-3 16S rDNA
1.4 16S rDNA PCR ABI Model 377 DNA 16S rDNA PCR
DNA Pl 5'-CGGGATCCAGAGTTTGA GenBank
TCCTGGCTCAGAACGAACGCT-3' P6 5'-CGGGATCCTACG Accession No. DQ099745
GCTACCTTGTTACGACTTCACCCG-3'  PCR 168 PHYLIP
rDNA 94°C 5min 94°C 2min 56°C 2min  72°C DNADIST
3min 30 72°C 10min Satiou  Nei ’
1.5 16S rDNA DRAWGRAM ~ DRAWTREE 16s rDNA
PCR dRhodamine 1

Terminator Cycle Sequencing Kit ABI 1

Model 377 DNA

2
2.1 DNA G+ C mol% DNA
2 T, 77.4C ~
79.2°C AT, 1.8C T,
5C ® DNA G+ C mol% 59.5% ~
63.3% Rhizobium ’
X72-3  DNA 74.3% ~92.3% 3
X72-3
0% ~ 47.4%
® 70% DNA
2 DNA
Table 2 DNA analysis of the new phenotypic group
. DNA homology related
Strain ~ 71,,/C G+ C mol/% train XZ2.3/%
X72-3 71.9 60.6 100
X746-5  77.4 59.5 86.1
X7Z12-4  78.3 61.4 74.3
X744-1 717 60.1 80.2
X749-8  79.2 63.3 76.1
X7Z14-4  718.5 61.8 92.3
X7Z17-4  78.1 61.1 84.5

Rhizobium  Sinorhizobium Agrobacterium-

Rhizobium  Mesorhizobium ~ Azorhizobium ~ Bradyrhizobium6
X72-3 R.
leguminosarum R . etili 96.55%
96.62% Rhizobium
R. tropicit Ag . rhizogense
10
3
Trigonella
pubescens Astragalus milingensis
Astragalus lucidus Trigonella emodi
DNA DNA
=74.3% X72-3
DNA <47.4% 16S rDNA X72-3
1
1985.

2 Allen ON  Ethelk A. The Leguminosae A Source Book of
Characteristics  Uses and Nodulation. Wiscons The University of

Wiscons Press 1981.

2002 296 5-9.
4 Marmur J. A procedure for the isolation of deoxyribonuclei acid from

microorganism. J Mol Biol 1961 3 208 —218.
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100

0.1

75 Rhizobiummongolense(U89817)
100 Rhizobium gallicum(UR6343)
Rhizobium yanglingense(AF003375)

Rhizobium hainan(71078)
XZ2-3 (DQ099745)
98 Rhizobium leguminosarum(U29386)

100

Rhizobium etili(U28916)

100 Agrobacterium rhizogense (D01257)
Rhizobium tropicii (U89832)

Sinorhizobium morelense (AY024335)

Sinorhizobium meliloti (X67222)

69

Sinorhizobium medicae (1L.39882)
Sinorhizobium arboris (Z78204)

Sinorhizobium xinjiangense (D12796)
Sinorhizobium fredii (D01272)
Sinorhizobium kostiense (Z78204)
Sinorhizobium terangae (X68388)
Sinorhizobium saheli (X68390)

Rhizobium giardini (U86344)

99 Agrobacterium rubi (D14503)
94 _|—_Agmbacteri um tumefaciens (D01256)

Agrobacterium alhertimagni (AF16615)

87

E Allorhizobium undi (Y17047)
Agrobacterium vitis (D01258)
100 Rhizobium galegae (D11343)

Rhizobium huautlense (AF025852)
Mesorhizobium tianshanense (AF041447)

100 [ Mesorhizobium ciceri (U07934)

100 L Mesorhizobium loti (X67229)

Mesorhizobium chacoense (AJ278249)

—— Mesorhizobium meditterraneum (L38825)

Mesorhizobium plurifarium (Y14158)
Mesorhizobium amorphae (AFO41442)

Mesorhizobium huakuii (D13431)

65

98

Azorhizobium caulinodans (X67221)

Fig. |

100

Meesorhizobitm nodulans (AF220762)
Bradyrhizobium elkanii (U35000)
Bradyrhizobium yuanmingyuanense (AF193818)

100
Bradyrhizobium japonicum (D13430)

72 Bradvrhizobium liaoningense (AJ250813)

1 16S rDNA
The phylogenetic tree derived from the full-length 16S rDNA sequence

XZ2-3 refers to the center strain of new phenotypic group constituted of rhizobia isolated from Xizang region.

Numbers in parentheses represent the sequences accession number in GenBank. The number at each branch

points is the percentage supported by bootstrap. Bar 1% sequence divergence.
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Analysis of DNA homology and 16S rDNA sequence of rhizobia a new phenotypic
subgroup isolated from Xizang Autonomous Region of China

WANG Su-ying'~  YANG Xiao-li' LI Hai-feng' LIU Jie’
! College of Biotechnology and Food Sciences  Tianjin University of Commerce  Tianjin 300134  China
2 Department of Microbiology ~ College of Biological Sciences ~China Agricultural University —Beijing 100094  China

Abstract Based on the studies of numerical taxonomy the seven rhizobial strains isolated from the root nodules of
leguminous plants Trigonella spp. and Astragalus spp. growing in the Xizang Autonomous Region of China constitued a
new phenotypic subgroup where wide phenotypic and genotypic diversity among legume crops had been reported due to
complex terrain and various climate. The new phenotypic subgroup were further identified to clarify its taxonomic position
by DNA homology analysis and 16S rDNA gene sequencing. The mol% G + C ratio of the DNA among members of the
new subgroup ranged from 59.5 to 63.3 mol% as determined by T m assay. The levels of DNA relatedness
determined by using the DNA liquid hybrization method  among the members of the new subgroup were between 74.3 %
and 92.3%

of known species of Rhizobium was less than 47.4% . These results indicated that the new phenotypic subgroup is a DNA

while level of DNA relatedness between the central strains XZ2-3 of the new subgroup and the type strains

homological group different from described species of Rhizobium . Therefore this new phenotypic subgroup was supposed
to be a new species in the genus of Rhizobium since the strains in the same species generally exhibit levels of DNA
homology ranging from 70 to 100% . A systematic identification method-16S rDNA gene sequence comparison was carried
out to determine the phylogenetic relationships of the new subgroup with the described species of Rhizobium . The
GenBank accession number for the 16S rDNA sequence of the central strain XZ2-3 of the new subgroup is DQ099745.
The full-length 16S rDNA gene sequence were sequenced by chain terminator techniques and analyzed with PHYLIP. The
phylogenetic trees were constructed by using the programs DRAWTREE. The phylogenetic analysis indicated that new
subgroup occupy a independent sub-branch in phylogenetic tree. The sequence similarities between the center strain X7.2-
3 and the closest relatives strain R. leguminosarum USDA2370" and R. etli CFN42" were 96.55% and 96.62%
respectively. Both the 16S rDNA sequence data and the DNA relatedness data suggested that the new phenotypic
subgroup isolated from the root nodules of leguminous plants Trigonella spp. and Astragalus spp. obtained from the
Xizang Autonomous Region of China represents a new rhizobial species in the genus of Rhizobium according to the
minimal standards for the description of new genera and species of root-and stem-nodulating bacteria.
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