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Table 1  Tested bradyrhizobial strains in this study
CCBAU No. of isolates and reference strains Host Geographic origin BOX type
Bradyrhizobium spp.
35095 D. caudatum Fujian 1
51017 D. caudatum Guangdong 2
51021 D. heterocarpon Guangdong 3
51187 D. heterocarpon Guangdong 4
51317 D. heterocarpon Guangdong 5
51410 D. heterocarpon Guangdong 6
41039 D. racemosum Hunan 7
41134 D. racemosum Hunan 7
41139 D. racemosum Hunan 7
41142 D. racemosum Hunan 7
41153 D. sequax Hunan 8
33179 D. elegans Jiangxi 9
33221 D. racemosum Jiangxi 10
33229 D. elegans Jiangxi 11
23010 D. elegans Anhui 12
23013 D. microphyllum Anhui 13
23174 D. microphyllum Anhui 14
23230 D. fallux Anhui 15
23238 D. heterocarpon Anhui 16
43063 D. elegans Hubei 17
43082 D. elegans Hubei 17
43139 D. racemosum Hubei 18
43140 D. racemosum Hubei 19
43169 D. elegans Hubei 20
43174 D. racemosum Hubei 21
65184 D. gangeticum Yunnan 22
65199 D. sequax Yunnan 23
65200 D. sequax Yunnan 24
65222 D. triflorum Yunnan 25
Reference strains
B. elkanii USDA76" Glycine max U SA 26
B. japonicum USDAG" Glycine max JP 27
B. japonicum USDA110 Glycine max JP
B. japonicum B15 Glycine max Jp
B. yuanmingense CCBAU10071" Lespedeza sp. BJ
B. yuanmingense CCBAU10073 Lespedeza sp. BJ 28
B. liaoningense USDA3622" Glycine max LN 29
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Table 2 Primers used for PCR

Primer Sequence(5°—37)"
nifHF 7 TACGGNAARGGSGGNATCGGCAA
nifHT 7 AGCATGTCYTCSAGYTCNTCCA
nodCI ’ CGYGACAGCCANTCKCTATTG
nodCFn ’ AGGTGGTYGAYGACGGTTC
recA41F ° TTCGGCAAGGGMTCGRTSATG
recA640R * ACATSACRCCGATCTTCATGC
BOXAIR ’ CTACGGCAAGGCGACGCTGACG

"Y=CorT; H=A CorT; R=AorG; K=GorT; B=C TorG;
N=A C G orT

1.2 BOX-PCR

DNA PCR
10 11
TIFF
o Gelcomparll (version 3.5)
(UPGMA)
1.3 nifH.nodC  recA
1.3.1 PCR 50pL o (1) nifH
:95°C 4 min;94°C 30 s 57C 30 s
72°C 1 min 30 ;72°C 5 min. (2) nodC

295C 3 min;94°C 30 s 55C 40 s 72°C 1

min 30 ;72°C 6 mino (3) recA
195°C 3 min;94°C 30 s 55°C 30 s 72°C 1 min 35

;72°C 5 mino

1.3.2

pMD18-T DH5«

PCR o

1.3.3

GenBank

Clustal X Mega4. 0
(Neighbor—joining)

(bootstrap) 1000,

2

2.1 BOX-PCR

BOX-PCR 29
25 ( 1). BOX-
PCR « 1 29
4 48%
o 67% 33
7 4 .
1 1 B.  yuanmingense
CCBAU10071" 2
2 16S rDNA PCR
RFLP  IGS RFLP .2 1

CCBAU51017 1
B. liaoningense USDA3622" ;03 15
B. elkanii USDA76"

14 o 57% 4 1.
2. 3 5. 6 7
B. japonicum
USDA6" 16S rDNA
PCR RFLP  IGS RFLP o
2.2 recA.nifH  nodC
recA DNA o
recA
500bp
2.
6 3
CCBAU65199  B. japonicum
Morelos B.
Japonicum bv. genistearum 98.4% .
CCBAU23230
B. yuanmingense B.
yuanmingense CCBAU10071"
96.2% » 4 B.
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Analysis of BOX-PCR fingerprinting for Bradyrhizobia of Desmodium.
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100 | Bradyrhizobium elkanii USDA46 (AYS591575)
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90

100
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90

B ——— Bradyrhizobium yuanmingense LMTR28 (AY591573)
0.005 L
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2 recA
Fig. 2 Phylogenetic tree of recA gene showing the relationships among the bradyrhizobial isolates and the related species. The tree
was reconstructed using the neighbor—joining method. Bootstrap confidence levels greater than 50% are indicated above the nodes.

GenBank accession numbers are shown in parentheses. The scale bar indicates 0. 5% substitutions per site.
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731 Bradyrhizobium canariense CTAW25 (GU001620)

3 nifH

Fig.3  Phylogenetic tree of nifH gene showing the relationships among the bradyrhizobial isolates and the related species. The tree was

reconstructed using the neighborHoining method. Bootstrap confidence levels greater than 50% are indicated above the nodes. GenBank

accession numbers are shown in parentheses. The scale bar indicates 2% substitutions per site.
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66 '— Bradyrhizobium sp. CCBAU23174 (DQ010032)
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Bradyrhizobium canariense BLUTS5 (GQ863560)
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100 Bradyrhizobium jicamae LMG 24556 (HM047129)
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Fig.4 Phylogenetic tree of nodC gene showing the relationships among the bradyrhizobial isolates and the related species. The tree
was reconstructed using the neighbor—oining method. Bootstrap confidence levels greater than 50% are indicated above the nodes.
GenBank accession numbers are shown in parentheses. The scale bar indicates 5% substitutions per site.
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Genetic diversity and phylogeny of bradyrhizobia
associated with Desmodium spp.

12 . . 1 . ) . 2%
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'School of Life Science South China Normal University Guangzhou 510631 China

’Department of Microbiology and Immunology College of Biological Sciences China Agricultural University Beijing
100094 China

Abstract: Objective Genetic diversity and phylogeny of bradyrhizobial strains associated with Desmodium spp. in
subtropic and temperate regions of China were analyzed. @~ Methods We studied 29 desmodia isolates from different
regions with BOX-PCR fingerprinting and multilocus sequence analysis (niff nodC and recA gene) to describe the
genotypic characteristics and phylogenetic relationships. Results We achieved 25 genotypes with BOX-PCR genomic
fingerprinting analysis indicating that the tested strains had a great diversity at genomic level. The representative
bradyrhizobial strains were located in three phylogenic branches with multilocus sequence analysis (nifH nodC and recA
gene) that was closely related to Bradyrhizobium elkanii  Bradyrhizobium japonicum and Bradyrhizobium yuanmingense

respectively.  Conclusion The desmodia bradyrhizobia had abundantly diversity. Diverse symbiotic genes including nifH
and nodC genes were also found in these strains that indicated that the symbiotic genes were mainly maintained by vertical
transfer in these bradyrhizobial populations and coevolved with housekeeping genes.
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