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1.1

340 40
3000~ 3800m 5
291
18
1 MAG
1
Table 1  Strains used in this study
Origin or Restriction pattern of
Strains Original host cource 16S rDNA digested with
’ Mbo 1 Hhal Msp 1 Hinfl
1-2¢ 3-1* 3-3* 3-4* 3-10" 4-1°
42> 44> 4-12" 4-14> 5.1 520 Medicago
5-7° 5-8> 5-12" 5-18" 5-19* 5-20" edgeworthii a a a a
521° 6-1" 6-2" 6-6" 6-9" 6-10
6-15" 8-4°
2-1 22 2-3* 7-1* 7-3" 7-5" 76" M. edgeworthii b b a a
77"
10-1* 10-3* 10-5" 10-8" 10-9" M. edgeworthii b b a a
10-10°
11-2* 11-6* 11-9* 11-13* 11-15* M. edgeworthii a a a a
11-17* 12-2* 12-4* 12-15*
12-10* 12-14* 12-17* 12-22* 14-1° M. edgeworthii b b a a
14-2* 14-5* 14-8* 16-4* 16-8*
16-13*
18-5¢ 19-2¢ 19-4¢ 19-7° 19-15¢ M. edgeworthii a a a a
19-18° 19-27¢ 23-1¢ 23-3¢ 23-13¢
23-14¢ 23-17¢ 24-3* 25-3¢ 25-7¢
26-3* 27-1¢ 28-1¢ 28-4¢ 28-8° 28-9° 28- M. edgeworthii a a a a
10¢ 30-1¢ 30-4¢ 30-6¢ 30-14¢
31-3¢ 31-6¢
26-7* M. edgeworthii b b a a
Reference Strains Glycine max USDA ¢ c b b
B. japonicum USDA 6
B. elkanii USDA 76 Glycine max USDA c c c c
S. fredii USDA 205 Glycine soja USDA d a d d
S. meliloti USDA 1002 Medicago sativa USDA d a e d
S. saheli USDA 4893 Sesbania USDA e a f d
cannabina
S. teranga USDA 4894 Acacia laeta USDA f a f d
R. leguminosarum 2370 Pisum sativum USDA c a a e
Meso . loti USDA 3471 Lotus USDA f a g f
corniculatus
R. galegae USDA4128 Galega USDA g a h e
orientalis
Meso . ciceri USDA3383 Cicer arietinum USDA f i d
Meso . Mediterraneum Cicer arietinum USDA { j d
USDA 3392
Meso . haukuii USDA4779 Astragalus USDA f a g g
sinicus
Meso . tianshanense USDA 3592 Glycyrrhiza USDA f d j h
pallidiflora
R . mongolense USDA1844 Medicago USDA a a a a

ruthenica
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R. tropici USDA 9030 Phaseoli USDA c e e e
vulgaris

B. liaoningense USDA 3622 Glycine max USDA c c k b

R. etli USDA 9032 P. vulgaris USDA c e e i

R. giardinil USDA 2914 P. vulgaris USDA h a 1 e

Note 1. Strains were marked a b and c letters which represented three types of soil of isolation sites. They were clay
loam sandy loam and loam respectively.

2. USDA United States Department of Agriculture.

1.2 DNA
DNA Qiagen QIAamp Tissue
1.3 DNA
Cybersyn Inc Lenni PCR
DNA Perkin Elmer ampliTag
1.4
PCR Perkin Elmer Model 480
1.5 AFLP
AFLP §
AFLP 3 3
ACA PCR 210mm X 310mm
1%
1.6 16S rDNA PCR-RFLP
1.6.1 PCR fbr  D1° 16S rDNA PCR
80pL 2 ~10ng DNA 10mmol L 16S rDNA PCR
50mmol L KCL 1% Triton-X100 10mmol L Tris pH9.0 1.5mmol L MgCl, 20mmol
L dATP dCTP dTTP Amersham Life Science 1pM fbr D1 6.
4U  Tag DNA 35 94°C 1 min 51C
1 min 72°C 2 min 72°C 3 min 10pL PCR
1%
1.6.2 16S rDNA PCR Mbo 1l Hhal Mspl
Hinf 1 Amersham Life Science 4 37C
20pLL 10pLL PCR 5U 2pl 10X
1% 1%  Synergel Sigma
1.7 AFLP 16S rDNA PCR-RFLP
DNA Proscan Proscore
“ “ o
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2.1 AFLP
AFLP 291 PCR 91
4.5~0.3 kb DNA
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AFLP 291 90
1 1 90 79 %
3 1 15 81% 2 2 69
90 % 11 3 6 85%
2

2.2 16S rDNA PCR-RFLP

b1 D1 291 90 16S rDNA
1% 1.5kb  DNA ADNA EcoR ] +
Hind Il 16S rDNA
4 Mbo 1 Hhal Msp 1 Hinf1 90
2 16S rDNA PCR-RFLP
18 16S rDNA PCR-RFLP
19 a—l 1
RFLP Rhizobium mongolense

16S rDNA PCR-RFLP

2
89%
RFLP 4-2 23-13 R. mongolense
RFLP 7-6 14-5 95%
AFLP DNA 291
AFLP

DNA >

PCR 5%

AFLP 8 11

16S rDNA PCR-RFLP
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Fig.1 UPGMA dendrogram generated from the AFLP analysis the cluster divided at the Similarity of 79 %

AFLP 291
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Fig.2 UPGMA dendrogram generated from the 16S rDNA PCR-RFLP analysis of

representative isolates of Medicago edgeworthii and reference strains
16S rDNA PCR-RFLP
R . Mongolense
RFLP R . Mongolense 16S

rDNA DNA-DNA

Medicago sativa Medicago ruthenica R. Mon-

golense Phaseoli vulgaris

—_

Nl =) V. B~ S I )

Dr. Peter van Berkum
Dr. Peter van Berkum K. Lee Nash

de Lajudie P Willens A Pot B et al. Int J Syst Bacteriol 1994 44 715~733.

de Bruijn F. Appl Environ Microbiol 1992 58 2180~2187.

Selenska-Pobell S . Evguenieva-Hackenberg E Radeva G et al. J Appl Bacteriol 1996 80 517~528.

Laguerre G Allard M R Revoy F et al. Appl Environ Microbiol 1994 60 56~63.

VosP  Hogers R Reijans M et al. Nucleic Acids Res 1995 21 4407 ~4414.

Janssen P Coopman R Huys G et al. Microbiol 1996 142 1881~ 1893.

van Berkum P. Appl. Environ. Microbiol 1990 56 3835~3841.

Mueller U G . Lipari SE Milaroom M G. Moleculer Ecology 1996 5 119~122.

Weisburg W G Barns SM Pelletier D A cyrafs 7 Baszerivlii9O2 FRIFTOITEFOBED  http://journals. im. ac. cn



4 AFLP 16S rDNA PCR-RFLP 345

10 van Berkum P Beyene D Bao G P et al. Int J Syst Bacteriol 1998 48 13~22.
11 Agathe Clerc Charles Manceau Xavier Nesme. Appl Environ Microbiol 1998 64 4 1180~1187.

GENETIC DIVERSITY OF RHIZOBIA OF MEDICAGO EDGEWORTHII
BY AFLP AND RFLP ANALYSIS™

Feng Ruihua
Soil and Fertilizers Institute CAAS  Beijing 100081

Abstract Two hundred and ninety one isolates of rhizobia sampled from root nodules of
Medicago edgeworthii which came from Yun Nan Province in china were analyzed by ampli-
fied restriction fragment polymorphism AFLP technique. According to the AFLP banding
patterns the results showed most of these isolates were genetically diversity. Ninety isolates
were selected as representing the diversity among the 291 isolates. The 90 isolates were clus-
tered into three groups at the level of similarity of 79% by computer analysis of the data.
Additional representative isolates and reference strains were identified by restriction fragment
length polymorphism RFLP analysis of PCR-Amplified 16S rDNA. Two different 16S rD-
NA PCR-RFLP types were found which indicated that the isoltes were phylogentically
closely related to Rhizobium mongolense .

Key words AFLP 16S rDNA PCR-RFLP Rhizobia of Medicago edgeworthii
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