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Genetic diversity of the rhizobia isolated from Leucaena
leucocephala in Panzhihua City
XU Kai-Wei ZHANG Xiao-Ping CHEN Yuan-Xue' ZHOU De-Hai
(College of Resource and Environment, Sichuan Agricultural University, Chengdu, Sichuan 611130, China)

Abstract: [Objective] Genetic diversity and relationship of the rhizobia isolated from Leucaena
leucocephala in Panzhihua City of Sichuan were analyzed. [Methods] We studied genetic diversity
of these isolates with combined RFLP patterns of 16S rDNA and IGS (16S-IGS RFLP), AFLP
fingerprinting, and constructed 16S rDNA, atpD, recA gene phylogenetic trees and phylogenetic tree
based on the concatenated sequences of the three genes. [Results] Fifteen distinct 16S-IGS genotypes
and 27 AFLP genotypes were distinguished among the 31 isolates based on 16S-IGS RFLP and
AFLP, respectively. In 16S-IGS RFLP dendrogram, all isolates were not clustered with
Bradyrhizobium reference strains, but were grouped into three groups such as genus level required at
similarity level of 71.4% for Sinorhizobium (28 isolates, S group), Mesorhizobium (2 isolates, M
group), Rhizobium (1 isolate, R group). At similarity of 84%, 28 Sinorhizobium strains were divided
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W isBH: 2013-12-08 #EZHER: 2014-01-06 HEHF K AR B 8 (www.cnki.net) 2014-01-16
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into three, nine clusters in 16S-IGS RFLP, AFLP dendrograms, respectively. Analyses of multi-locus
housekeeping genes of 16S rDNA, atpD and recA indicated representative strains SCAU21S5,
SCAU231 were closely related to M. Plurifarium, R. huautlense, nevertheless SCAU222 and
SCAU228, SCAU213, SCAU216 might represent three new Sinorhizobium groups. [Conclusion]
The rhizobia isolated from L. leucocephala in Panzhihua City had rich genetic diversity, these
isolates were assigned as Sinorhizobium, Mesorizobium and Rhizobium, and Sinorhizobium was the

predominant genus.

Keywords: Rhizobia, Leucaena leucocephala, Housekeeping genes, Genetic diversity, Multilocus

sequence analysis
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F1 HiFEHRIEE. 16S-IGS rDNA RFLP. AFLP B Z %4 8 X &"

Table 1 Bacterial strains tested, 16S-IGS rDNA RFLP, AFLP and phylogenetic affiliation®
16S-IGS  AFLP

Isolates Source or regions Elevation (m) DNAtype type 165 tDNA atpD recA MLSA
SCAU212 1 440 1 Al
SCAU312 1 440 1 A2
SCAU213 1930 2 A3 Sm (99.6%)" Si((%t.s;//?) Sa (94.9%)  Sa (97.4%)
SCAU317 1930 2 A4
SCAU318 1930 2 A4
SCAU214 1360 3 AS
SCAU215 1360 4 A6 Mp (99.6%) Mp (94.4%) Mp (94.3%) Mp (97.5%)
SCAU216 1360 5 A7 Smi(99.7%) Ss(95.6%) Sa(92.2%)  Smi(96.7%)
SCAU217 1360 5 A7
SCAU218 1360 6 A8
SCAU320 1070 7 A9
SCAU219 1070 7 A0
SCAU313 1070 7 All
SCAU220 1070 8 Al2
SCAU321 1070 9 Al3
SCAU221 1070 9 Al4
SCAU222 1 080 10 AlS 2;%999;881//"0)) Ss(95.8%) SF(95.4%)  SF(97.5%)
SCAU314 1 080 1 Al6
SCAU223 1 080 1 Al7
SCAU224 1100 12 A8
SCAU3I5 1100 12 A19
SCAU322 1100 12 A20
SCAU323 1100 12 A21
SCAU226 1200 13 A22
SCAU316 1230 13 A23
SCAU227 1230 13 A23
SCAU324 1230 13 A23
SCAU228 1230 13 A24 22%999988‘:,//?) Ss(96.0%)  SF(95.2%)  Sf(97.4%)
SCAU319 1250 14 A25
SCAU230 1250 14 A26
SCAU231 1250 15 A27 Rh(99.7%) Rh(94.1%) Rh(93.8%) Rh (97.6%)
" SCAU213 SCAU215 SCAU228 [8-9]. °

Note: *: Single gene sequence of three representatives SCAU213, SCAU215, SCAU228 came from references [8-9]. *: The percentages
are sequence similarities to the closely related species or the closest type strain. Sm: S. mexicanus HAMBI 2910"; Sf: S. fredii USDA205";
Sx: S. xinjiangense IAM 14142"; Sa: S. americanum LMG 22684"; Ss: S. saheli LMG 7837"; Smi: S. meliloti LMG 6133"; Mp: M.
plurifarium LMG 118927; Rh: R. huautlense SO2".
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0.61 0.71 0.81 0.90

Coefficient

1.00

1 16S-IGS RFLP ZE[E
Figure 1 UPGMA dendrogram based on the cluster analysis of combined RFLP patterns of 16S rDNA and IGS of the
Leucaena rhizobia

Note: The strains in boldface were used for sequencing of the 16S rDNA or housekeeping genes in present studies.
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Figure 2 UPGMA dendrogram obtained from AFLP
16S-1GS RFLP

Note: Based on 16S-IGS RFLP, the isolates in boldface were assigned to Mesorhizobium, in boldface and italics to Rhizobium, and the
others to Sinorhizobium.
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Sinorhizobium firedii USDA205" (AY260149)
5793 Sinorhizobium americanum CFNEI 156" (AF506513)
SCAU222 (HQ538613)
Sinorhizobium saheli LMG 7837" (X68390)
Sinorhizobium kostiense HAMBI1489" (Z78203)

[ Sinorhizobium mexicanum ITTG-R7" (DQ411930)
67 Sinorhizobium terangae LMG 7834" (X68388)
SCAU231 (HQ538623)

100 Lu_{i?hizobium huautlense SO2" (AF025852)

Rhizobium alkalisoli CCBAU 01393" (EU074168)
9 Rhizobium galegae ATCC 43677" (D11343)
93" Rhizobium vignae CCBAU 05176" (GU128881)

— 16S rDNA

0.005

Sinorhizobium medicae LMG 19920" (AM418754)
Sinorhizobium meliloti LMG 6133" (AM418760)
Sinorhizobium mexicanus HAMBI 2910" (GU994045)
Sinorhizobium terangae LMG 7834" (AM418764)
Sinorhizobium americanum LMG 22684" (AM418742)

| Sinorhizobium fredii LMG 6217" (AM418761)
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83
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Figure 3 Phylogenetic trees of 16S rDNA, atpD and recA sequences
GenBank

Note: The boldfaces are strains for 16S rDNA, atpD and recA sequencing. GenBank accession numbers are in the parenthesis. The figures
on the branches indicate the reliabilities. The scale bar represents the horizontal branch lengths and the number of substitutions per

nucleotide position. The same as bellow.
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Figure 4 Phylogenetic tree based on the concatenated sequences of 16S rDNA, atpD and recA sequences
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