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1
Table 1  Bacterial strains and plasmid
Strains or plasmid Characteristic Source
Strains
S. meliloti
XJ96077 Wide type Cm" CCBAU83077
XJ96077 G Derivative of XJ96077  containing pMP2444 This laboratory
XJ96077 GM Reisolate of XJ96077 G  from alfalfa nodules This laboratory
XJ96077 GS Reisolate of XJ96077 G from soybean nodules This laboratory
USDA1002" Type strain USDA
Rmd1 Reference strain USDA
042BM Reference strain CCBAU
S. fredii
USDA205" Type strain USDA
042BS Reference strain CCBAU
S . xinjiangensis
CCBAU110" Type strain CCBAU
Plasmid
pMP2444 gfp cloned into pBBRIMCS-5 Sm" Gm" Leiden Univ. The Netherlands
CCBAU  Culture Collection of Beijing Agriculture University USDA  United States Department of Agriculture.
G+C mol%  DNA-DNA ofp pMP2444 XJ96077
Lambada Bio20 XJ96077 G XJ96077 G
1.2DNA G+C mol% DNA-DNA 1 30d
DNA 9 488nm
T, G+C mol% ® III-A
DNA v XJ96077 GM  XJ96077
1.3 ERIC-PCR GS
Versalovic "' XJ96077
1.4
12 XJ96077
5
1.5 XJ96077
1 38 33 3
5 488nm
’ 2 XJ96077
1
2.1 XJ96077
XJ96077
2 XJ96077

Table 2 Nodulation experiment with strain XJ96077 with different soybean cultivars

Cultivar Strain Nodule number ];[(1(}2}; Plar‘;(t[t;(:sgdry Ci(()ll;rl:f Nljflifn(zs;ha(;:{wty
Beiyin 1 XJ96077 29.0 = 2.5 138.8 = 11.2 843.3 + 53.3 Pink 175.5 + 32.5
Beiyin 1 Uninoulated 0.0 £ 0.0 0.0 £ 0.0 362.2 + 28.5 — 0.0 £ 0.0

Ji 38 XJ96077 6.5+ 1.0 6.3 + 1.5 653.0 + 40.1 Pink/white 11.6 + 4.6

Ji 38 Uninoulated 0.0 £ 0.0 0.0 £ 0.0 304.6 £ 30.5 — 0.0 £ 0.0
Heinong 33 XJ96077 8.0 + 1.0 1.0 £ 0.2 714.0 = 50.2 Pink/white 0.5 £ 0.2
Heinong 33 Uninoulated 0.0 £ 0.0 0.0 = 0.0 256.1 = 25.7 — 0.0 = 0.0

Values in the Table are the means + SD. Y ) N
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G+C mol% 61.9%
XJ96077 G+C mol% 60.4% ~ 61.7%
G+C mol% 59% ~ 64%
2.2 XJ96077 XJ96077 USDA1002" 042BM
2.2.1 ERIC-PCR DNA 93% 80%
USDA1002" Us- USDA205" 042BS CCBAU110"
DA205" CCBAU110 DNA 32%
Rmé1 XJ96077" DNA 70%
ERIC-PCR B XJ96077
Il-B XJ96077 US- "
DA1002" Rm4l 2.1kb  1.2kb 1
USDA205" USDA1002"  Rmél 3
XJ96077 CCBAU110" 1
gfp XJ96077
ERIC-PCR  XJ96077
“ e g
l-c USDA1002"  Rmdl  042BS
75% XJ96077  USDA1002"
Rm41 1% USDA205" ’ XJ96077  042BS
CCBAU110" 43%
XJ96077
DNA
2.2.2 DNA G+C mol % DNA
XJ96077 G+ C mol % DNA
USDA205"  042BS
USDA1002" 042BM 2n
CCBAU110" 3 XJ96077
C6 N-
3 XJ96077 DNA G+ C mol% nodH nodPQ
DNA
Table 3 DNA homology between strain XJ96077 and
reference strains and DNA G+ C mol % noel.
S . meliloti XJ96077 61.9 100 042BS
USDA1002" 61.3 93 16
042BM 60.4 80 2
S . fredii USDA205" 61.7 32 XJ96077
042BS 61.0 22
S . xinjiangensis CCBAU110" 60.8 28

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



732 44

tion and DNA hybridization of bacterial nucleic acid. Methods Mi-
crobiol 1985 18 1-74.

10 De Le Cattoir H  Reynaerts A. The titative measurement of
1 Jordan D C. Rhizobiaceae. Bergey' s Manual of Systematic Bacteri- e Ley ] Cattoir ynasrs © quantitative measuremert: 6

ology Vol 1. Baltimore The Williams & Wilikins Co 1984 234 —
256.

DNA hybridization from renaturation rates. Eur J Biochem 1970
12 133 - 142.

11 Versalovic ] M Koeuth T Lupski J R. Distribution of repetiti
2 Spaink H P. Root nodulation and infection factors produced by rhizo- ersalovic J oeut apski J istribution ol repetitive

bial bacteria. Annu Rev Microbiol 2000 54 257 — 288.
3 Pueppke S G Broughton W J. Rhizobium sp. strain NGR234 and

DNA sequences in eubacteria and application to fingerprinter of bac-
terial genomes. Nucleic Acids Res 1991 199 24 6823 - 6831.

. 12 Hardy RWF Bums R C Holsten R D. Application of the acety-
R. fredii USDA257 share exceptionally broad nested host ranges. ey ums oiten pplication of the acety

Mol Plant-Microbe Interact 1999 12 4 293 —318.
4 Hashem F M Kuykandall L. D Fadly G E et al. Strains of Rhi-

lene-ethylene assay for measurement of nitrogen fixation. Soil Biol
Biochem 1973 5 47 -81.
13 Graham P H Sadowsky M J Keyser HH et al. Proposed minimal

zobium fredii effectively nodulate and efficiently fix nitrogen with

Medicago sativa and Glycine max . Symbiosis 1997 22 255 - 264.

standards for the description of new genera and species of root- and
stenrnodulation bacteria. Int J Syst Bacteriol 1991 41 582 —
587.

14 Yan AM WangET KanF L et al. Sinorhizobium meliloti asso-

2001 41 2 127-131.
6 Gao WM Yang S S. A Rhizobium strain that nodulates and fixes

ciated with Medicago sativa and Melilotus spp. in arid saline in Xin-

jiang China. IJSEM 2000 50 1887 -1891.

nitrogen in association with alfalfa and soybean plants. Microbiolo-
gy 1995 141 1957 - 1962.

7 Maniatis T Fritsh £ F Sambrook J. Molecular cloning A Labora- 15  Cullimore J V. Ranjeva R Bono J J. Perception of lipo-chitin oligo-

saccharidic Nod factors in legumes. Trends Plant Sci 2001 6 24
-30.
16 Noreen S Schlaman H R M Bellogin R A et al. Alfalfa nodula-

tory Manual. 2™ ed. New York Cold Spring Harbor Laboratory
Press  1989.
8 Vincent ] M. A Manual for the Practical Study of the Root-nodule

. o o tion by S. fredii does not require sulfated Nod-factors. Functional
Bacteria. Oxford Blackwell Scientific Publications 1970. :

- . . Plant Biology 2003 30 12 1219 -1232.
9 Johnson J L. Determination of DNA base composition DNA associa-

A Sinorhizoboium meliloti Strain That Can Nodulate Soybean Plants

LIN Rong-Shan DU Bing-Hai LI Xiao-Hong WANG Lei YANG Su-Sheng”
College of Biological Science China Agricultural University Key Laboratory for Microbial Research and Application of Agriculture Minisiry ~ Betjing 100094  China

Abstract  Sinorhizobium meliloti XJ96077 was isolated from root nodules of alfalfa Medicago sativa in Xinjiang Region
of China. Nodulation experiments showed that both soybean and alfalfa were effectively nodulated by XJ96077. The DNA

G+ C mol% of strain XJ96077 was 61.9% . The DNA homologies of strain XJ96077 were 93% and 80% with S.
meliloti USDA1002" and 042BM respectively. These results showed that XJ96077 belongs to Sinorhizobium meliloti . To
prove the capability of XJ96077 to nodulate both soybean and alfalfa constitutively expressed green fluorescence protein
gene gfp was introduced to XJ96077 and the recombinant strain XJ96077 G was obtained. Root nodules of the soybean
and alfalfa inoculated with XJ96077 G and the expression of gfp were observed using the confocal laser scanning micro-
scope. XJ96077 showed various nodulation capacities with different soybean cultivars.

Key words Sinorhizobium meliloti  Soybean Nodulation Broad host range
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