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Table 1 Bacterial strains used in this study and their relevant characteristics
Phylogeny position(similarity, %) :
Strain :DN{(}] vogenyp ( Y Host Geogrqphlc
ype 16S rDNA!‘ atpD gin Il origin
o o X Fujian
CCBAU35220 5 - M. plurifarium (97%) M. plurifarium (93%) Ac. mangium ( )
. . . . Guangdong
CCBAUS1471 5 M. plurifarium (99%) M. plurifarium (96%) M. plurifarium (98%) Ac. mangium ( )
, Guangd
CCBAU51276 5 M. plurifarium (99%) - M. plurifarium (92%) i’e ;2‘;‘}2 u(a“g (;“g
sorhizobi Si
CCBAU61158 ¢  Mesorhizobium M. chacoense (95%) M. chacoense (87%) Al kalkora fevan
(97-98%) C )
R. leguminosarum- R. yanglingense-R. mongo-  R. leguminosarum- g Hubei
CCBAUSI060 10 o (98%) lense-R. sullae (93%) R. etli (92%-94%) Al julibrissin «
Sich
CCBAUG61139 18 A. tumefaciens (100%) A. tumefaciens (100%) A. tumefaciens (93%) Al julibrissin (1c ua)n
rhizobi Sich
CCBAU61178 20 239’ g‘éy_’;’ﬁfz)“m B. liaoningense (97%) B. japonicum (96%) Al kalkora (IC ua)n
. . F i1
CCBAU35085 22 g‘& L;f,‘/:’)m’”ge"” B. yuanmingense (99.7%) ﬁ'oy(;‘;)’;m’”ge"“ Ac. confusa (u]m;
Fuii
CCBAU35234 23 B. elkanii (100%) B. elkanii (100%) B. elkanii (99%) Ac. confusa (u]m;
2 PCR 95 2min; 92 40s,50 55 40s,72  90s,
Table 2 Primers used for PCR and sequencing 30 72 10 min; GS -1/4
Primer Sequence(5 &3 T* . .
97 3min;92 60s,50 90s,72 2 min, 30
atpD-294!"] ATCGGCGAGCCGGTCGACGA )
atpD-7711"! GCCGACACTTCCGAACCNGCCTG ;72 10 min.
Gs -1¥ AACGCAGATCAAGGAATTCG )
Gs -2® ATGCCCGAGCCGTTCCAGTC ,
Gs -3t AGRTYTTCGGCAAGGGYTC
GSs -4 GCGAACGATCTGGTAGGGGT
*Y=C or T; B=C, T or G; R=A or G; S=C or G; K=G or T; N=A, C,
GorT. 1.3 HEEAIE
: GeneBank
1.2 atpD A gin [EEF I 18
112 DNA DNA GUTC ClustalX ,
[9] TREECONW (Neighbor-joining)
1.2.2 PCR 50uL , (bootstrap) 1000
atpD 95 5 min; 94 45 s, 50 2 éi_%%éj\)mﬁ
. /Kj
60s,74 90s, 30 ;74 6 min gln
GS -12 GS -3/4 21 ET apD ERFSFINARZAEHRR
gln 5% 37, atpD ATP s
gln ,
GS 1/4 gln GS ~-1/2 atpD s
(55 ) GS -3/4(50 ) 470bp, 1
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Fig. 1 Phylogenetic tree of the isolates and the refe
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rence strains based on the partial sequences of atpD genes.

Bootstrap confidence levels greater than 50% are indicated at the internodes. GeneBank accession numbers are

shown in the parentheses.
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Fig. 2 Phylogenetic tree of the isolates and the reference strains based on the partial sequences of gin
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Comparison of phylogeny analysis methods for rhizobia asolated
from Albizia spp., Acacia spp. and Leucaena leucocephala

Fengqin Wang b2 Yongfa Zhang2’3, Jie Liu > %, Andong Song " Quanjun Liu ! Wenxin Chen **

(' College of Life Science, Henan Agricultural University, Zhengzhou 450002, China)
(* Key laboratory of Agro-Microbial Resource and Application, Ministry of Agriculture; College of Biological Sciences,
China Agricultural University, Beijing 100094, China.)
( College of Life Science, Northwest Sci-Tech University of Agriculture and Forestry, Yangling 712100, China)
(* Department of Bioengineering and Biotechnology, College of Chemical Engineering, Qingdao University of Science & Technology,
Qingdao 266042, China)

Abstract: Multilocus house-keeping gene sequence analysis is a hotspot of taxonomy and phylogeny of prokaryo-
tes. In this research, we used atpD and gin [/ gene sequences to analyze the phylogeny of nine rhizobia strains of
Albizia spp., Acacia spp. and Leucaena leucocephala and compared the results to that of 16S rDNA. The phy-
logenetic relationships based on the sequence analysis of these three genes were congruent at the genera level.
CCBAU43060 and CCBAU 61139 were located in the branch of Rhizobium-Agrobacterium. CCBAUS51471,
CCBAU35220, CCBAUS51276 and CCBAUG61158 belonged to the genera of Mesorhizobium. CCBAU35234,
CCBAUG61178 and CCBAU35085 were assigned to Bradyrhizobium. Differences were found for some strains, for
example CCBAU 61158, CCBAU43060, CCBAUG61178, at the species level. Insertion fragment and mosaic gene
were also found in some isolates. These results indicated that there was recombination between species in the same
genera. It is reliable to determine the taxonomy status at genera levels based on the sequence analysis of 16S
rDNA. If the relationships between strains belonging to the same genera were studied using the phylogeny meth-
ods, researches should be carried out with more than one house-keeping genes.
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