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96 39
1 PCR 10 11
Table 1  Tested strains and their sources PCR 94 C
1min 53C Imin 72C 3min 30
Strain number Name of strains or hosts Sources o .
AIBS Mesorhizobium tianshanense 72C 10min
CCBAU 2609 M. huakuii Thermal Cycler PE-480
NZP 2213 M. loti -
USDA 1002 M. meliloti PCR 2 PCR
USDA 3383 M. cicer Bio-RAd
CIAT 899 Rhizobium tropici 3
HAMBI 540 R. galegae
USDA 2370 R. leguminosarum PCR pUC] 8 BamHI
CFN 42 R. setli .
USDA 205 Sinorhizobium fredii 14C 4h
USDA 4101 S. teranga E. coliDH5 « 37C
USDA 4102 S. saheli .
NI185 Sophora japonica 45min 100
N189 Caragana korshnshii ©e ml X—gal IPTG LB 37C
NI191 Caragana erinecea .
N196 Caragana kansuensis Crdkmg
N207 Hedysarum scoparium DNA BamHI
N210 Caragana rosea
N218 Sophora alopecuroides DNA
N232 Medicago lupulina PCR PCR
N242 Medicago sativa
N245 Vicia sepium 4 DNA
N206 Amorpha fruticosa 5 PHYLIP version
N220 Glycyrrhiza aspera 3.572¢ 11 N220 16S rDNA
Gen-
2 Tm G+ C mol%
- - . Bank
Table 2 Tm value and DNA G+ C contents of
the new group
Tm C G+ C mol%
Strains Tm value DNA G+ C contents 2
N220 76.5 59.8
N218 76.0 57.9 2.1 Tm G+Cmol% DNA
N185 78.1 62.2 2 Tm 75.3C ~
N189 75.8 57.4 . .
N191 75.3 56.4 78.1C A Tm<5C G+ C mol%
N196 76.9 59.7 56.4~62.2
N207 77.6 61.8 ) ) ) ) )
N210 76.2 58.3 Rhizobium Sinorhizobium
N232 76.9 9.7 Mesorhizobium 2 G+C
N242 78.0 62.0 .
N245 75.8 57.4 mol% 59 ~ 64 G+C
N206 77.8 61.6 mol %
DNA DNA 72.3% ~93.5%
1.2.2 16S rDNA 3 70 %
1 N220 N220 DNA
DNA 0% ~66.6% 4
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&3 N20 5HAZTEHZE DNA BFM Fa4 N220 5FWA W2 [E DNA B R
Table 3 The levels of DNA homology between Table 4 The levels of DNA homology
N220 and the Menbers in the new group between N220 and the type strains
[ R/ % OB [ e/ %
Strains The levels of DNA homalogy Strains The levels of DNA homclogy
N185 81.3 Al1BS 55.8
N189 89.4 CCBALU2609 0.0
191 93.5 CIAT899 38.9
N1%6 79.8 HAMBIS40 8.1
N207 82.0 NZP2213 17.1
N216 77.1 USDA205 60.2
N218 82.6 USDAL10G2 66.6
N232 74.6 USDA2370 ¢.0
N242 72.3 USDA4101 58.6
N245 73.5 USDA4102 41.6
N206 79.4 USDA3383 1.8
N220 100.0 CFN42 6.1

2.2 168 rDNA £ /5|
BUF MBI B N220 16S rDNA 4275 58 45 5%, bt 1430 o4

AACGAACGCTGGCGGCAGGCTCAACACATGCAAGTCGAACGCCCCGCAAGGGGAGTGGCAGACGGGT
GAGTAACGCGTGGGAACATACCCTTTCCTGCGGAATAGCTCCGGGAAACTGGAATTAATACCGCATAC
GCCCTACGGGGGAAAGATTTATCGGGGAAGGATTGGCCCGCGTTGGATTAGCTAGTTGGTGGGGTAAA
GGCCTACCAAGGCGACGATCCATAGCTGGTCTGAGAGGATGATCAGCCACATTGGGACTGAGACACG
CCCAAACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATG
CCGCGTGAGTGATGAAGGCCTTAGGGTTGTAAAGCTCTTTCACCGGAGAAGATAATGACGGTATCCGG
AGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCGCGGTAATACGAAGGGGGCTAGCGTTGTTCGGA
ATTACTGGGCGTAAAGCGCACGTAGGCGGATATTTAAGTCAGGGGTGAAATCCCAGAGCTCAACTCTG
GAACTGCCTTTGATACTGGGTATCTTGAGTATGGAAGAGGTAAGTGGAATTCCGAGTGTAGAGGTGAA
ATTCGTAGATATTCGGAGGAACACCAGTGGCGAAGGCGGCTTACTGGTCCATTACTGACGCTGAGGTG
CGAAAGCGTGGGGAGCAAACAGGATTAGATACCCTGGTAGTCCACGCCGTAAACGATGAATGTTAGC
CGTCGGGCAGTATACTGTTCGGTGGCGCAGCTAACGCATTAAACATTCCGCCTGGGGAGTACGGTCGC
AAGATTAAAACTCAAAGGAATTGACGGGGGCCCGCACAAGCGGTGGAGCATGTGGTTTAATTCGAAG
CAACGCGCAGAACCTTACCAGCTCTTGACATTCGGGGTTTGGGCAGTGGAGACATTGTCCTTCAGTTG
GCTGGCCCCAGAACAGGTGCTGCATGGCTGTCGTCAGCTCGTGTCGTGAGATGTTGGGTTAAGTCCCG
CAACGAGCGCAACCCTCGCCCTTAGTTGCCAGCATTTAGTIGGGCACTCTAAGGGGACTGCCGGTGAT
AAGCCGAGAGGAAGGTGGGGATGACGTCAAGTCCTCATGGCCCTTACGGGCTGGGCTACACACGTGCT
ACAATGGTGGTGACAGTGGGGCAGCGAGACAGCGATGTCGAGCTAATCTCCAAAAGCCATCTCAGTTC
GGATTGCACTCTGCAACTCGAGTGCATGAAGTTGGAATCGCTAGTAATCGCAGATCAGCATGCTGCGG
TCAATACGTTCCCGGGCCTTGTACACACCGCCCGTCACACCATGGGAGTTGGTTTTACCCGAAGGTAGT
GCGCTAACCGCAAGGAGGCAGCTAACCACGGTAGGGTCAGCGACTGGGOTGAAGTCGTAACAAGGTA
GCCGT

N220 S HMCHE L E R 165 (DNA 2F 54 PHYLIP version 3.572¢ {1t
FAMIE N B RERIE (D), EHFRE S SERN EES L, A LA EH N20 F =
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Bt AP (A. rubi, A. tumefaciens A. viti Y — ¥R INE TR B E (R. galegae ) K
SH19312(&F £ X Glycyrrhiza pallidiﬂora)\SH22623[4](%£y9 Gueldenstaeditia nulti-
flora Y E— A b, SEMMAHEUESSHIH 98.4% .99.2% .94.8%.95.0% .96.4%
195.9%, BHEFLEN; A FEH Rhizonium B - E A — M I EHR; A
T4y % B Mesorhizobium BT E R, Kb SH2672 BAZHFMEMEHR H T4 X
H Sinorhizobium JBHIILAE ¥, H 4 X N E KB 1 B RS 4 R B & ( Bradyrhizobi-
um Y5h, — Bk Azorhizobium caulinodans MEEZ R S L& BAHERIT,

R. leguminosarum R hairanense

R. tropici B A. tumefaciens

N220

R tropici A
SH 19312

SH 22623
A.vitis

A. rhizogenes
s Az. caulinodans

Ph. myrsinacearum
Ph. rubiacearum

My.dinorphd
M. tianshanense

SH 2672

M. hakuii

M. mediterraneuin
M. cicer

Clust U M. lot:

B. japonicum
Bl denitrificans
B.elkanit

Och. anthropi

S saheli S. meliloti

S. teranga

S. xinjiangensis

1 #ARE(PHYLIP, version 3.572)
Fig.1 Unrooted tree( PHYLIP, version 3.572c)
Abbreviations: K. = Rhizobium, S. = Sinorhizobium , M. = Mesorhizobium , Az . = Azorhizobium ,
A. = Agrobactrium, B. = Bradyrhizobium , My, = Mycoplana , Ock = Ochrobactrum ,
Pg. = Phyllobactrum, Bl . = Blastobacter .

3 itk

IR S, I vbHE Sk H KB4 B AU HR A B DINA [RlTRHE30 . A\ DNA-DNA #3845 3%
EH, BHREEEXT 70%, FOBE K N20 5E0S LEREEHHET 70%, B2 5 M.
meliloti (USDAL1002) FITEHE R 66.6%, {EF ¥ 16Sr DNA £ F VI LPEN 92.4%, K T8
KT, TEE 1 FE S, N220 B ERETE MR o 0, BIE T =M 90T 5 A1 P sR AR R L A
T {716 16Sr DNA £ 755 2 L B ik b 3005 BT 15 B A {OUPE 56 B 2% (B8 ) 1789, 43 X P N220
5 s AR T 95%, 5 A. viris BYARIE Y 94.8, BEIE 95% , IR #E H BT F a9 Firl
DNA [F BN K Fal%T 70%, JB M 165 (DNA FRFB LR IE T 95% B4R AER, v i 3k
B T — M ErFR, N220 00X M A AURE bR, Bl RS 2R A E A IR
FEHTEERG, TERNE SHE L R T LI MR S IR R 2R ek
THUEE W SR, FE R SRS E R ARG R EE R, EVHLX
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STUDIES ON DNA-DNA HYBRIDIZATION AND 16S rDNA SEQUENCE OF
RHIZOBIA ISOLATED FROM SHAPOTOU DESERT SOIL IN
NINGXIA AOTONOMOUS REGION OF CHINA

Li Ying Bai Yu Chen Wenxin
College of Biological Sciences China Agricultural University Beijing 100094

Abstract Based on the previous studies on numerical taxonomy and multilocus enzymes elec-
trophoresis patterns of the 12 rhizobial strains isolated from Shapotou region the contents of G+ C
mol% DNA-DNA relatedness and 16SrDNA sequence of the representative strain were tested. The
DNA G+ C content of the members of this group ranged from 56.4 to 62.2. The values of DNA-
DNA hybridization within the group were above 70% and relatendness between representative
strains of this group and known rhizobial species was below 66.6% . The full-length of 16S rDNA
sequence of representative strain N220 was compared with the type strains of all konow rhizobia
species and related bacteria by the PHLIP version 3.572¢ composed a unrooted phylogenetic tree
the strain N220 R. galegea two unnamed rhizobial strains SH19312 SH22623 and three A-
grobacterium strains constituted a branch in this tree. The similarity values of 16S rDNA sequence
between strain N220 and other strains in this branch were above 95% .

Key words Ghizobia DNA homology Sequencmg of 16S rDNA
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