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B OE: (Aw] B35 BAsdhErN4 AR BRBEBITELE L RA S WA
R, BTREASEE B-RBHA WA S 4. [F%] A 16S IDNAPCR-RFLP. 4 4@
% & SDS-PAGE %7k & 16S IDNA 425 7| 57 % 4 8 45 5 69 60 #r2 & ARG 18 4bAT % #F
MR, [4 %] 16S rDNA PCR-RFLP & 4 /& & SDS-PAGE B i 4047 J5 43X, i k&
Jp 2 ANRAERBEF 2 ANERB, 455 R4 E B (Cupriavidus) =18 5L E RiZH B
(Burkholderia) A& bt B 4k BE. % 16S rDNA £ /F 7| o1, 4K B Mk 2% 65 740 8
(Cupriavidus taiwanensis)« &% 314 . & & 42 # (Burkholderia mimosarum) 2 4 7 14 5., & 7t
7% 1 (Burkholderia phymatum) % 3 v 2E, [l @2 M2 AF B-RBEH &4
RANB B E RIEHEH, L P RAEH by, BaEREfFRARNFE 34K,
GHRBTT A EE B-RBA QU ZHEFTFETRE BRBA BT TR,
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B-Rhizobia associated with Mimosa spp. from Dehong
district of Yunnan province analyzed by
16S rDNA PCR-RFLP and SDS-PAGE

LIU Xiao-Yun~ ZHANG Fen LIU Qing-Hui GUO Xiao-Ye
DAI Yan-Yan WANG Yi-Peng LIU Gui-Xia

(College of Life Sciences, Key Laboratory of Microbial Diversity Research and Application of
Hebei Province, Hebei University, Baoding, Hebei 071002, China)

Abstract: [Objective] Genetic and phenotypic diversity of B-rhizobia associated with Mimasa
spp. in Dehong district of Yunnan province were performed to revealed the diversity of rhizo-
bial resources in China. [Methods] 60 isolates were analyzed by 16S rDNA PCR-RFLP, total
cell protein SDS-PAGE analysis and 16S rDNA sequencing. [Results] All the isolates were
clustered two genetic groups and two phena groups respectively, by characterizing 16S rDNA
PCR-RFLP and SDS-PAGE anlaysis. The strains in each group are in coinciding with between
two methods. All strains clustered with type strain of Cupriavidus, and Burkholderia. From the
phylogenetic tree of 16S rDNA sequence, the test strains were belonged to the species of Cu-

priavidus taiwanensis, Burkholderia mimosarum and Burkholderia phymatum. [Conclusion]
At present study, we find that B-rhizobium from Dehong district were belonged to Cupriavidus
and Burkholderia mainly. The Cupriavidus spp. were predominated in these strains. These re-
cords showed the diversity of Rhizobium from Mimosa spp. and enriching resources of
B-rhizobium in China.
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% 255 (Mimosa spp.)sJ& T 5. H (Fabales) . &
Pl (Fabaceae) . 1% Z& KA (Mimosoideae), 24
AERAARY), JE B NP HLIX, 7R E KR
ZW T . =/ )P0, SR
X FFAEI R 7-9 H, e martn, ffiH, nfE
LA, Sioh, & Za sl n] S iRy i kT
me, KABAEREL A, 2001 4 9 H, AEHLIX ¥
WRSCHA &6 T 4088 & 25 BRI B-2ARARIRE T ),
4k 4 7514 /K 37 18 i (Ralstonia taiwanensis) 2 i,
Chen. Vandamme }% Barrett 2524 %f M. pudica
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M. diplotricha, M. bimucronata., M. scabrella.
M. casta Fll M. pigra %5 & 25 B2 ) B AR I8 T £
TRERGM5RET, B —SCR B, -4
S5 H A AL R OL R, A AR R R
(Rhizobium) . 124 4R Jf% & J& (Bradyrhizobium) FilH
A M IR 18 & (Sinorhizobium) th 5 & & 4tk A
b T B, HE IR B- AR E SRR
738 /R {5 (Burkholderia) F11 5% £ i (Cupriavides),
XA B ) A A 2257 R e IR TR 2 00 B
FI BV 2 25 Bk — A (e A AT 5,



XIBEZAE: =H A RN & 25 5 MU I AR R G TS 485

Bl E R A A B R A, P LAE, TGS R
DU, Wk B AFARNE | SRR BE v
A E O U i E AR v R
(Burkholderia)iZ b di i L . AN[A] 1Y) & Z& RER K,
HHILAER) - m A 225, trhAeR
Jed T XU BT % 2 (Mimosa. pudica), 115 %
(M. pigra){ o7 A A s R8T . i T B-49AR
T BB IR I, 88 32 5 38 DT R T
SPRIFAE WA, P 2 R A W RLR A
BT AR HEL A P T 2 O
FETTJ#, 475 205 1 (Cupriavides  taiwanensis) it
IR AP IR E R T — D22y
AR LA BEDR 2, T HCAdL B-2 MR T A I T
YEWRAE Bk T2, AT B-AARIE TR, A AT
DIARFEHAFAEM YR 260, 0GB R HAL R
B, AR R Y [ AR R A R AR 4K
. &R SR EY 2R 50%r T E, BA10
BRI 2 BT, H 5 IR AU TR 19 3
TREFEIBIFTE, AU 285 FHIR [ 2= e P Ul
TR ST, K - R & 5
Ay FEREE, BE AR, MERKMH X
3B 7 X — R AR R R ST T i 40 AT

EHTEN =/ & 25 VR R g, 3RS
BT 7 RNV AEAR, Ko s QTR & 255
HUIRE T AT T R4 TR AR I R G2 B AR 4H
J R AT AR FE RO AR HA T R S SR
Ve X RGBT, TR E A
T b DX ) 75 25 ROAR TR T I R AR, O LA
oAl b X % 25 BRI TR 1Y) 2RV RAAE, ASBIFSTIE
o7 B AN 60 bR 25 MY R T 24
PER IR Gk B 5T

1 MRS

1.1 RIERH
I H = EE M 25 AR I 60 Bk, =

N

LLTR bR 6 Bk, 40558 T 90l i & (Cupriavidus) |
1f1 7 2= /K % 1% J& (Burkholderia) . + ST 1 J&
(Agrobacterium) . H14£ 1 J% 5 J& (Sinorhizobium)
HIARIE )& (Rhizobium) . RS B 1.

1.2 RWAE

1.2.1 16S rDNA PCR-RFLP 4 #7: WA HAk,
K GUTC 3EMHRIBGEN 4] DNA, F 1% 505
FEEE I FEL PG, DNA FE SR IV T—20 °C. HR¥E
Escherichia coil 165 rRNA 3 JF {7 X &,
WS % D1, D1, HFHIanT:

Em514) fD1: 5-AGAGTTTGATCCTGGCT
CAG-3;

RI514 D1 5-AAGGAGGTGATCCAGC
C-3,

KM Hae 1l (5-GG/CC-3"). Hinf [ (5-G/
ANTC-3"). Msp | (5-C/CGG-3)Fl Alu | (5-AG/
CT-3) 4 FppRGIPEN UIEG X XA AR 16S
rDNA PCR ¥4 THgY), BEVI™H)T 2%H) 350
PHEERS (7 EB)HL UK (FLE 5 Viem) 2-3 h, HLjk%h
WG TEZRAMEEIE UG AX T FEAR IR A IR
1.2.2 SDS-PAGE k& WG, &ihik
Tl 28 2 FURE i, AR L IR R A % B T 1 A
WS 40 /L, K 20 min, —20 °C AR . %
JH SDS-2R A s b e B Jie AS 7 2 vk, H: v v 4
JiE 3%, ZrESHE 15%. LK), SRR YL (a,
Yt 5E I REAR PR B R 2 o
1.2.3 16S rDNA 55 H#7: ATl
16S rDNA PCR ¥+ 44]7] 16S rDNA PCR-RFLP 4}
Br, PP 2RI G, 2643 DR A w) ik
7 16S rDNA ¥,

2 R

2.1 16S rDNAPCR-RFLP &R 9
Frf (R RR, £ Hae 111, Hinf 1 . Msp I
AT 4 FhEFYI5 45 T 4. 2. 4 F1 3 Fhiil
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Strains

SWF67100
SWF67138
SWF67296
SWF67212

SWF67097
SWF67103

SWF67110

SWF67131
SWF67134
SWF67179
SWF67146
SWF67159
SWF67143
SWF67187
SWF67194
SWF67197
SWF67201

SWF67207
SWF67218
SWF67217
SWF67221

SWF67235
SWF67237
SWF67209
SWF67259
SWF67286
SWF67289
SWF67292

SWF67239
SWF67246
SWF67269
SWF67089
SWF67093
SWF67106
SWF67124

SWF67126
SWF67155
SWF67161

SWF67163

SWF67168

SWF67185

SWF67226
SWF67017
SWF67032
SWF67036
SWF67070
SWF67266
SWF67082
SWF67108
SWF67113
SWF67171

SWF67174
SWF67277
LMG21445
SWF67010

SWF67026
SWF67041
SWF67046
SWF67054
SWF67065
SWF67078

30 40 50 60

B B RO AU,
Note: Yardstick for similarity.
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70 80 90 100

Origin
Rhizobium leguminosarum USDA2370
Agrobacteria tumefaciens IAM13129
Sinorhzobium meliloti USDA1002

Mangshi of Luxi
Mangshi of Luxi
Nanwan of Ruili
Ruili city

Cupriavidus taiwanensis LMG19424

Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi

Longchuan of Ruili Mimosa pudica
Longchuan of Ruili  Mimosa pudica
Longchuan of Ruili  Mimosa pudica b

Ruili city
Ruili city
Ruili city
Ruili city
Ruili city
Ruili city
Ruili city
Wanding of Ruili
Nongdao of Ruili
Nongdao of Ruili
Nongdao of Ruili

Wanding of Ruili
Wanding of Ruili
Wanding of Ruili
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Ruili city
Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili
Wanding of Ruil
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Mangshi of Luxi
Nongdao of Ruili

Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili
Nanwan of Ruili

1 16S rDNA PCR-RFLP B#E 5 HHHIKE
Fig. 1 The dendrogram of tested strains and reference strains based on 16S rDNA PCR-RFLP

Host

rRNA type

Mimosa pudica
Mimosa pudica |1
Mimosa pudica
Mimosa pudica -~

Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica

Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa invisa 1
Mimosa invisa
Mimosa pudica
Mimosa invisa
Mimosa pudica
Mimosa pudica
Mimosa pudica

Mimosa pudica
Mimosa pudica
Mimosa invisa
Mimosa pudica -
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica 4
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica )
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa invisa
Mimosa pudica 5
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica

Mimosa pudica
Mimosa pudica
Mimosa pudica I
Mimosa pudica
Mimosa pudica
Mimosa pudica
Mimosa pudica
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DI, RS 4 FREFOIS 210 4 FORE )R]
KA PR —1> 16S rDNA 1514 B354 (16S
rDNA type), 2HALHATPRILA 10 F 16S rDNA
AL IS, AR AN [R) R A ) D) Pl ) 22 5+,
P42 16S IDNA PCR-RFLP (K154 Hy1”
0 —JoEdE, R UPGMA ikt
S3AT, AR EIITA A TERR I RERPIRE, TLE 1,

MIE 1 ] DUE AR B R AE 78%I1 A
IR LRI 53 A WRE; #F T 4245 SWF67100 45 53
FRHS IR B M 57040 7 8 (Cupriavidus  taiwanensis) )
Z LR LMG 194247 %R 929% AR K
Ak 5 ANERE, 5 1T EEf S SWF67010 45 7
PRAR 8 T K A1 78 82 /K 75 1 J& (Burkholderia) (1) 2
[ % #% Burkholderia phymatum LMG 21445",

2.2 SDS-PAGE &M B Bik&E RN

H BT B R 19 B 1 FR UK R e S <1 0
) —oedE, IR UPGMA J5 i1 5 R IE41HT,
1420 A SR B G R ERPIRE (E] 2).

M 2 FATLUE L, A TR RRLE 84%11
FRIMEAE L3R 2 ANE. #F T s 5 AR
LAY Cupriavidus B, Ti#¥f 114 Burkholderia
HPE, IZBBELE S 16S rDNA-RFLP J3Hr A,
LI A A B — . Cupriavidus BE7E 95%
B 43 548E, LA 16S IDNA-RFLP 1) 5 4~
BEMRAE . B 1 5085 [ 2 44 Fi 0 117 BT s X
) SWF67269 45 3 Fkfit ik ik, & 16S
rDNA-RFLP 3 #7 it (2 W HE 3; #F 2 [ 4%
SWF67209 4 23 BRI #k, 7 16S rDNA-RFLP
SIRTHBARERE 2, BT 5 B 2 R i
W] B b T S B 1] 2 s P e T S X
3 fi 4% SWF6738 45 4 AR AR A 5 15 504 1
(Cupriavides taiwanensis)f 2 HLiE #k LMG19424,
41 16S rDNA-RFLP 73y st £ A 1, {7 3=
PORA T H B, B 4 645 SWF67168
4 12 BRAEATR AR, 4 16S rDNA-RFLP 31 i
BRE 4, FESE ARG, BE 5 A

SWF67017 45 11 BRI #%, b 16S rDNA-RFLP
SrMTHRIRAL A 5, R E A BN RS, BiH]
TSRS

11k Burkholderia Z&f, fu$§ SWF67010
7 MRESATE bR 2 SO R TE R 2 L bk
Burkholderia phymatum LMG 214457, BEIREEN
PR IO 8 1 RIS AR &, (B A 6 A
HH, HE 95%AH AT RN —RE, WTRE N R —
FhHES
2.3 16S rDNA £F 5454

DL 16S rDNA Z5 MR A 3Eht, A
[F) SR AN [R] R 4 i AR R T AR SWF67041
SWF67070, SWF67010 . SWF67065, SWF67209
SWF67289, SWF67239, SWF67194, SWF67155
SWF67131. SWF67113 1 SWF67296 3t 12 ¥k
(& 1 FHUAAR )T 16S IDNA 2 FEFFE, JF
FIHEAE GenBank, #RAHF4145 4300 1Q900242—
JQ900252 I FJ947097. RA&RHEEMITR G K
AR, WA 3,

Al 3 nn, HERTE R R B 3 MR A
AR, Sk B F 5 e W M SWF67010 5
Jeg R A T8 2 JK B (Burkholderia  phymatum
STM815") JF %Il #1 L 1 i& %] 99.9%; 78
SWF67041 1 SWF67065 Wik 74 AH{L 100%,
5 & Z& F A 5 % /K 8 W (Burkholderia
mimosarum) FHRLEE A 100%, W3k H T35 e i
W ok HFBEPUE T . B T RIS I AT Y 4 PR
B Bk SWF67113 . SWF155 . SWF67239 Al
SWF67209 5 & & ©7 41 & (Cupriavidus
taiwanensis )k LMG194247 531 A PR ik 3]
100%, 1K [ T EEmE . Fain o . BT
A1 H W0 B )1 AY SWF67070 . SWF67296
SWF67289, SWF67131 1 SWF194 %5 5 tk 5
£ V5 97 4 # (Cupriavidus taiwanensis) B &
LMG19425 FIPEIAS] 99.9%, [k, fE%: &2
PRI T R BRI SR, SR 34 B-AR
AWM EABOE MRS LR
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e —

Cupriavides

Groupl

(=

e

Burkholderia

Group 2

70 75 80 85 90

95 10

Strain

Agrobacteria tumefaciens IMAI13129

Sinorhzobium meliloti USDA 1002
E. colik12
Rhizobium leguminosarum USDA2370

SWF67269
SWF67246
SWF67239 J
SWF67209

——SWF67103 )
———— SWF67143

SWF67221

—— SWF67201
—SWF67259

SWF67179
SWF67292

—— SWF67289
——— SWF67286

SWF67235

——SWF67237

SWF67218

—— SWF67217

SWF67207
SWF67197
SWF67194
SWF67146
SWF67131

—— SWF67187

SWF67159

—— SWF67097
——SWF67110

SWF672127
SWF67138
LMG19424
SWF67296
SWF67100J
SWF67168
SWF67163 )
SWF67161
SWF67185
SWF67093
SWF67226
SWF67155

— SWF67126

SWF67124

—— SWF67106

SWF67120

—— SWF67089 J

SWEF67171
SWF67266
SWF67174
SWF67082
SWF67277
SWF67108
SWF67070

—— SWF67113

SWF67036

————SWF67032
- SWF67017 )

SWF67026
SWF67078
SWF67054
LMG21445
SWF67046
SWF67065
SWF67010

SWF67041 /

0

rRNA type 3

rRNA type 2

rRNA type 1

rRNA type 4

rRNA type 5

rRNA type 1I

2 SDS-PAGE £4iaZE H B KELESTHIRE

Fig. 2 The dendrogram of tested strains and reference strains based on SDS-PAGE

B AR ROgA .

Note: Yardstick for similarity.
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99

97 _|-_Burkholderia caribensis MWAPG64T (Y17009)

63

Burkholderia caribensis TJ182 (AJ505301)
= Burkholderia terrae KMY02" (AB201285)
— Burkholderia hospita LMG20598" (AY040365)
— Burkholderia sabiae Br3407 (AY773186)

99 {Burkholderia phymatum STM815" (AJ302312)
82

Burkholderia sp. SWF67010 (JQ900244)
Burkholderia tuberum STM678" (AJ302311)

73 Burkholderia tropica Ppe8" (AJ420332)

60 Burkholderia nodosa Br3437" (AY773189)

Burkholderia silvatlantica SRMrh-20" (AY965240)

90

Burkholderia mimosarum PAS44™ (AY752958)

Burkholderia sp. SWF67041 (JQ900242)
Burkholderia sp. SWF67065 (JQ900245)

96

Burkholderia cepacia ATCC25416" (AF097530)
Cupriavidus sp. SWF67070 (JQ900243)
Cupriavidus sp. SWF67296 (FJ947097)
Cupriavidus sp. SWF67289 (JQ900247)

97 || Cupriavidus sp. SWF67131 (JQ900251)

Cupriavidus sp. SWF67194 (JQ900249)
Cupriavidus taiwanensis LMG19425 (AF300325)

1

85_1_— Cupriavidus laharis 1263a" (AB054961)
00 Cupriavidus pinatubonensis 12457 (AB121221)

Cupriavidus sp. SWF67113 (JQ900252)

50 Cupriavidus sp. SWF67155 (JQ900250)

Cupriavidus sp. SWF67239 (JQ900248)

98 | Cupriavidus taiwanensis LMG19424T (AF300324)
Cupriavidus sp. SWF67209 (JQ900246)

r Rhizobium etli bv. mimosae Mim-1 (DQ648573)

0.02

100

&3 LL16S rDNA FIIAERBIMNRF L EHE

L Rhizobium leguminosarum USDA2370 (RLU29386)

Fig. 3 The dendrogram of tested strains and reference strains based on 16S rDNA sequence
PTE: ARROAIBAEITRY; 20 SORBey o A FEME, 57 NOBIZE bR GenBank 75115

Note: Yardstick for genetic distance. Branch point number for bootstrip. GenBank serial numbers are shown in brackets.

3 kGt

31 itHig
5K 16S rDNA £V . S4fE H+E
LU §E AT 16S rDNA 741 AT X i B Ak 21 Tk

5%, 3 MITIE TG R —E, 16S IDNA £73%

P 1 2 40 i 2 1 i 0 PR3 20 42 4 (R R A
Or IR, R N B R ARAE P RR 5 i Al He g
— 2, UEWE BN R Fi—, {H16S rDNA
E 2N n R T o ol o 1) U e ST SN g VY
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TEFRFEC MK o SO AR BRI o 5
h—HE, B 5 NSRRGSR, X 5 N
TEFIHEARRINE 84%M /KT 1 SORTE—iE, viiin]
RER—FIHE, A & 255 B-ARIR TR A
WEFE R, 708 A& 2558 T 504 s AL
WA — A F e, BD & 5 978 7 & (Cupriavides
taiwanensis), HRIEIIFLE 5, WAl ARZRRES &
VS B PR PR S ARARLE S 100%, i — 2P ik T
AyAIEE R AR R 1A T R AR TR B 4N i
M M 16S IDNA Z8BMEsr b, WRA—H,
HENGMFEERA 2257 WFEEREY, s
IR AR 0 391 5% S8 P 18 R I AR 988 B ol ) I 510 A
T, X AT RE AR BT I P A ) 2R R RE AR A A
Blo Ak, SAUMEE o0 R R AT BB A Y
FIRE, 0T B LA 0 i A T e . R BR
TR RO, BFTE T 500, sF it —
#EFT DNA [RIJEM: S BT A RE SR 240 1 TR T AL 1Y
IyIEHLA o

A5 T B-ARTE TR F M 5 2
HJRE ) FBEHE, a5 R S A E A X A
Z5 ORI T A A 2L, WP B-ARIRE TR 2 AR
AL AT X B 25 BRI TR Y E R . o
A RN e b N 2 U € ES D 4 AP e
26 CERRURT TR B 5 AT A B, SR A
MWK A K, [HHL0F 55 25 A AR
B HIRIEES S AL, 40 Chen 251 Barrett Z507®)
MBI . B-HR IR TR Y PR AR 22 M 1) 43 A
AR5, TEJLARIE R H S, A g R
PR T i 0 R R >R 11 3R OB N RS
W, A7 vw B IR R A PO SN 1) 43 A1 B A BT
WWEIET o PO 25 FEARE AN A B,
B TR R IR TR A SRR R R T A A T )T,
M ) A SRR BR X B 25 REAR R TR A [R] Fh AR 4R g
HBETE, RIAE IR E SRR, A /R
JiE MR T LA TR ) S e 2 BE T, ) e
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B IRICR & i AR A [R] R 10 20 A B A R
KAIFEM

B-H T £ 25 B H & HRAEY), BASY
HARLF I B B-HRIE A AT LA B 25 R B
Pro . IR AV TS, Wy
BIEACR R BB B L FR gL, R T AR
VIS A SERE 0 R 7 R 25 2 Fh TR ) 3
A BIS) S 3 BF 5 34 S B9 R AF 9 B8 R 18 T
(B. phymatum) 53252 (P. vulgaris)fEfg 4t 1),
WA G B-HJRE B AR e A g [ i 5 3 B R 1Y
LR, A L A S AT R B BRI TR A 4
TR AN EAAFRE, 5 o-EREA
BOIH RS RO Wi AR TSR 1 e,
AP —2PAR R B-HLIR TR Bk )
32 g

AHIGE PRI AR U R 2 B-AR AT B N ) 5%
9 T J& (Cupriavidus) 1 {1 7 2 /K 1% H |8
(Burkholderia), JH:H 12 538 @ M R AR HAT 5
BALZERIR 5 ADFMZERL; M Fe B /RIS &
(Y TR AR Z TRl P Sl I R AR R R, 598
IRAA 722 JR 18 5 (Burkholderia phymatum) 145 25
A1 e 8 /K 85 5 (Burkholderia mimosarum) 2% 2%
KFRIE

MR AR AR R, Ui = R
T3 AG R ZE L B-ARRE TR LA 5 TR oy
FHE, TR s /RS R & (Burkholderia) ik 2 o

2 % X w
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