
Figure S1. RpoB gene tree constructed by full length (A) and amplified region (B). Strains from Xantho-
bacteraceae were used as an outgroup. The black circles on the nodes indicate ultrafast bootstrap values 
higher than or equal to 95% calculated by IQ-Tree. The 263 PB strains sequenced in the present study 
are indicated by red dots in the outermost layer surrounding the tree. The scale bar inside each tree 
represents the number of substitutions per site.  
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Figure S2. The maximum-likelihood phylogenomic tree of Bradyrhizobium. Strains from Xanthobacteraceae were used as an outgroup. The 
tree was constructed using the 123 orthologous genes identified in a previous study (Tao et al., 2021). The black circles on the nodes indi-
cate ultrafast bootstrap values higher than or equal to 95% calculated by IQ-Tree. The 263 PB strains sequenced in the present study are 
indicated by black dots in the outermost layer surrounding the tree. The scale bar indicates the number of substitutions per site.

0.1

Supergroup
Soil 1
Soil 2
Bradyrhizobium elkanii
Bradyrhizobium jicamae
Kakadu
Photosynthetic Bradyrhizobium
Bradyrhizobium japonicum

Isolated and sequenced in this study

Outgroup

Bradyrhizobium japonicum E109

Bradyrhizobium japonicum NBRC 14783

Bradyrhizobium lupini DSM 30140

Bradyrhizobium japonicum FN1

Bradyrhizobium japonicum USDA 6
Bradyrhizobium japonicum 5873

Bradyrhizobium japonicum 5038

Bradyrhizobium japonicum SZCCT0395

Bradyrhizobium japonicum CCBAU 15618
Bradyrhizobium japonicum S 370

Bradyrhizobium japonicum SEMIA 5079

Bradyrhizobium japonicum SEMIA 566
Bradyrhizobium japonicum S 340

Bradyrhizobium japonicum S 204
Bradyrhizobium japonicum SZCCT0401

Bradyrhizobium japonicum SZCCT0280
Bradyrhizobium japonicum SZCCT0403

Bradyrhizobium japonicum SZCCT0402
Bradyrhizobium japonicum CCBAU 25435Bradyrhizobium japonicum Is-34Bradyrhizobium japonicum USDA 38

Bradyrhizobium japonicum CCBAU 15354Bradyrhizobium japonicum CCBAU 83623Bradyrhizobium japonicum CCBAU 15517Bradyrhizobium liaoningense SZCCT0233Bradyrhizobium liaoningense SZCCT0285Bradyrhizobium liaoningense SZCCT0133Bradyrhizobium liaoningense SZCCT0342Bradyrhizobium liaoningense SZCCT0293Bradyrhizobium japonicum USDA 123
Bradyrhizobium japonicum UBMA197

Bradyrhizobium sp MOS001
Bradyrhizobium japonicum J5

Bradyrhizobium sp 144S4

Bradyrhizobium sp 1S5

Bradyrhizobium sp 38S5
Bradyrhizobium japonicum CC829

Bradyrhizobium sp 323S2
Bradyrhizobium liaoningense SZCCT0399

Bradyrhizobium canariense UBMA192

Bradyrhizobium canariense UBMA182

Bradyrhizobium canariense UBMA181

Bradyrhizobium canariense UBMA195

Bradyrhizobium canariense UBMA183

Bradyrhizobium canariense UBMA171

Bradyrhizobium canariense UBMAN05

Bradyrhizobium canariense UBMA122

Bradyrhizobium canariense UBMA061

Bradyrhizobium canariense UBMA051

Bradyrhizobium canariense UBMA050

Bradyrhizobium canariense UBMA052

Bradyrhizobium canariense UBMA060

Bradyrhizobium canariense WU425

Bradyrhizobium canariense USDA 3040

Bradyrhizobium sp WSM4349

Bradyrhizobium sp WSM471

Bradyrhizobium canariense WSM471

Bradyrhizobium canariense BTA-1

Bradyrhizobium sp WSM1253

Bradyrhizobium sp URHA0013

Bradyrhizobium sp WSM1417

Bradyrhizobium sp MOS002

Bradyrhizobium canariense SZCCT0289

Bradyrhizobium japonicum SZCCT0153

Bradyrhizobium guangzhouense CCBAU 53426

Bradyrhizobium guangzhouense CCBAU 51670

Bradyrhizobium guangzhouense CCBAU 53424

Bradyrhizobium sp BR 10261

Bradyrhizobium manausense BR 3351

Bradyrhizobium sp CCBAU 53338

Bradyrhizobium sp Gha

Bradyrhizobium guangdongense CCBAU 51649

Bradyrhizobium guangdongense CCBAU 51658

Bradyrhizobium guangdongense CGMCC 1 15034

Bradyrhizobium sp Ghvi

Bradyrhizobium campsiandrae INPA 384B

Bradyrhizobium campsiandrae INPA 394B

Bradyrhizobium sp CCBAU 53340

Bradyrhizobium diazoefficiens 65 7

Bradyrhizobium manausense SZCCT0345

Bradyrhizobium manausense SZCCT0421

Bradyrhizobium manausense SZCCT0344

Bradyrhizobium manausense SZCCT0118

Bradyrhizobium manausense SZCCT0433

Bradyrhizobium sp Oc8

Bradyrhizobium rifense CTAW71

Bradyrhizobium cytisi CTAW11

Bradyrhizobium diazoefficiens 36 1

Bradyrhizobium sp WSM3983

Bradyrhizobium diazoefficiens 182 5

Bradyrhizobium genosp B BDV5040

Bradyrhizobium sp LTSP857

Bradyrhizobium sp LTSP849

Bradyrhizobium hipponense aSej3

Bradyrhizobium diazoefficiens SZCCT0137

Bradyrhizobium diazoefficiens SZCCT0130

Bradyrhizobium diazoefficiens SZCCT0139

Bradyrhizobium diazoefficiens SZCCT0138

Bradyrhizobium diazoefficiens SZCCT0132

Bradyrhizobium diazoefficiens SZCCT0122

Bradyrhizobium diazoefficiens SZCCT0126

Bradyrhizobium diazoefficiens SZCCT0113

Bradyrhizobium cosmicum S23321

Bradyrhizobium cosmicum 58S1

Bradyrhizobium betae PL7HG1

Bradyrhizobium sp OK095

Bradyrhizobium betae Opo-243

Bradyrhizobium sp BR 10289

Bradyrhizobium sp YR681

Bradyrhizobium diazoefficiens USDA 110 USDA110

Bradyrhizobium diazoefficiens 110spc4

Bradyrhizobium diazoefficiens USDA 110

Bradyrhizobium diazoefficiens 113-2

Bradyrhizobium diazoefficiens CCBAU 41267

Bradyrhizobium diazoefficiens F07S3

Bradyrhizobium diazoefficiens HF08

Bradyrhizobium diazoefficiens Y21

Bradyrhizobium diazoefficiens HH15

Bradyrhizobium diazoefficiens H12S4

Bradyrhizobium japonicum USDA 500

Bradyrhizobium diazoeffic
iens XF7

Bradyrh
izo

bium diazoeffic
iens C

PAC 394

Bradyrh
izo

bium diazoeffic
iens C

PAC 390

Bradyrh
izo

bium diazoeffic
iens S

EMIA 586

Bradyrh
izo

bium diazoeffic
iens C

B1809

Bradyrh
izo

bium diazoeffic
iens C

PAC 392

Bradyrh
izo

bium diazoeffic
iens 1

72S4

Bradyrh
izo

bium diazoeffic
iens U

SDA 122

Bradyrh
izo

bium diazoeffic
iens S

EMIA 5080

Bradyrh
izo

bium diazoeffic
iens Is

-1

Bradyrh
izo

bium sp
 LCT2

Bradyrh
izo

bium japonicu
m USDA 300

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0340

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0287

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0341

Bradyrh
izo

bium diazoeffic
iens N

K6

Bradyrh
izo

bium nifta
li C

NPSo 3448

Bradyrh
izo

bium sp
 W

SM2254

Bradyrh
izo

bium sp
 cf

659 CF659

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT02

34

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT02

86

Brad
yrh

izo
biu

m ot
taw

ae
ns

e O
O99

Brad
yrh

izo
biu

m sp
 TM10

2

Brad
yrh

izo
biu

m sp
 C

CBAU 15
63

5

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT00

46

Brad
yrh

izo
biu

m sp
 C

CBAU 15
54

4

Brad
yrh

izo
biu

m sp
 SG09

Brad
yrh

izo
biu

m sp
 C

CBAU 15
61

5

Brad
yrh

izo
biu

m ot
taw

ae
ns

e U
SDA 4

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT02

84

Brad
yrh

izo
biu

m ot
taw

ae
ns

e L
2

Brad
yrh

izo
biu

m sp
 IA

R9

Brad
yrh

izo
biu

m sp
 C

IR
3A

Brad
yrh

izo
biu

m sp
 E

RR14

Brad
yrh

izo
biu

m sp
 C

IR
18

Brad
yrh

izo
biu

m sp
 W

SM27
93

Brad
yrh

izo
biu

m sp
 S

BR1B

Brad
yrh

izo
biu

m sp
 R

c3
b

Brad
yrh

izo
biu

m sp
 C

IR
48

Bra
dy

rh
izo

biu
m sh

ew
en

se
 E

RR11

Bra
dy

rh
izo

biu
m sp

 A
C87

j1

Bra
dy

rh
izo

biu
m lia

on
ing

en
se

 S
ZC

CT0
15

4

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 1
01

S1
MB

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 1
41

S2

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 8
5S

1M
B

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 6
5S

1M
B

Br
ad

yrh
izo

biu
m sp

 M
OS0

03

Br
ad

yrh
izo

biu
m ja

po
nic

um
 S

ZC
CT0

14
8

Br
ad

yrh
izo

biu
m am

ph
ica

rp
ae

ae
 39

S1
MB

Br
ad

yrh
izo

biu
m na

nn
ing

en
se

 C
CBA

U 53
39

0

Br
ad

yr
hiz

ob
ium

 n
an

nin
ge

ns
e 

CC
BA

U 
51

75
7

Br
ad

yr
hiz

ob
ium

 sp
 U

NP
A3

24

Br
ad

yr
hiz

ob
ium

 g
ua

ng
xie

ns
e 

CC
BA

U 
53

36
3

Br
ad

yr
hiz

ob
ium

 fr
ed

er
ick

ii C
NP

So
 3

42
4

Br
ad

yr
hiz

ob
ium

 sp
 LV

M
 1

05

Br
ad

yr
hiz

ob
ium

 fr
ed

er
ick

ii C
NP

So
 3

42
6

Br
ad

yr
hiz

ob
ium

 ja
po

nic
um

 2
2

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

04
40

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

04
35

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

02
35

Br
ad

yr
hiz

ob
ium

 sp
 C

CB
AU

 5
33

51

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

04
49

Br
ad

yr
hiz

ob
ium

 sp
 A

T1

Br
ad

yr
hiz

ob
ium

 n
itr

or
ed

uc
en

s T
SA

1

64FPNU ps
muibozihrydarB Br

ad
yr

hi
zo

bi
um

 s
p 

Y3
6

Br
ad

yr
hi

zo
bi

um
 d

ia
zo

ef
fic

ie
ns

 4
1 

2

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

CC
BA

U 
10

07
1

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

CG
M

CC
 1

 3
53

1

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

CC
BA

U 
25

02
1

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P2
3

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P0
5

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

40
60

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

40
61

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

32

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

40
59

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

30
69

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P2
0

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

31
23

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

31
95

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

BR
32

67

Br
ad

yr
hi

zo
bi

um
 s

p 
SU

TN
9-

2
Br

ad
yr

hi
zo

bi
um

 s
p 

BR
P1

9

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

BR
P0

9

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

14

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

03

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

C
CB

AU
 3

51
57

Br
ad

yr
hi

zo
bi

um
 s

p 
N

BA
IM

02
Br

ad
yr

hi
zo

bi
um

 s
p 

N
BA

IM
16

Br
ad

yr
hi

zo
bi

um
 s

p 
N

BA
IM

01
Br

ad
yr

hi
zo

bi
um

 s
p 

N
BA

IM
18

Br
ad

yr
hi

zo
bi

um
 s

p 
N

BA
IM

20

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

C
C

BA
U

 0
56

23

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

P1
0 

13
0

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

30
51

Br
ad

yr
hi

zo
bi

um
 s

p 
D

O
A9

Br
ad

yr
hi

zo
bi

um
 li

ao
ni

ng
en

se
 S

ZC
C

T0
00

8
Br

ad
yr

hi
zo

bi
um

 s
p 

W
BA

H
10

Br
ad

yr
hi

zo
bi

um
 a

gr
es

te
 C

N
PS

o 
40

10
Br

ad
yr

hi
zo

bi
um

 g
ly

ci
ni

s 
C

N
PS

o 
40

16
Br

ad
yr

hi
zo

bi
um

 v
ig

na
e 

LM
G

 2
87

91
Br

ad
yr

hi
zo

bi
um

 v
ig

na
e 

IS
R

A4
00

Br
ad

yr
hi

zo
bi

um
 v

ig
na

e
Br

ad
yr

hi
zo

bi
um

 s
p 

W
SM

17
43

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 S
ZC

C
T0

23
1

Br
ad

yr
hi

zo
bi

um
 fo

re
st

al
is

 IN
PA

54
B

Br
ad

yr
hi

zo
bi

um
 s

p 
R

2 
2-

H
Br

ad
yr

hi
zo

bi
um

 s
p 

Y-
H

1
Br

ad
yr

hi
zo

bi
um

 li
ao

ni
ng

en
se

 C
C

N
W

SX
03

60
Br

ad
yr

hi
zo

bi
um

 d
iv

er
si

ta
tis

 C
N

PS
o 

40
19

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 5

17
65

Br
ad

yr
hi

zo
bi

um
 li

ao
ni

ng
en

se
 C

C
BA

U
 0

55
25

Br
ad

yr
hi

zo
bi

um
 li

ao
ni

ng
en

se
 C

C
BA

U
 8

36
89

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 U
SD

A 
13

5
Br

ad
yr

hi
zo

bi
um

 s
p 

R
P6

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 is
5

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 in
8p

8 693faeL ps 
muibozihrydarB

104faeL ps 
muibozihrydarB

6F-5
H

C
C ps 

muibozihrydarB

89234 
UAB

C
C ps 

muibozihrydarB

47751 
UAB

C
C esnegniqad 

muibozihrydarB

74901 1 
C

C
M

G
C esnegniqad 

muibozihrydarB

1A
O

D ps 
muibozihrydarB

100AL-E
G

C
C ps 

muibozihrydarB

B
M1S36 7102 1 ps 

muibozihrydarB

7430T
C

CZS esnegninoail 
muibozihrydarB

7330T
C

CZS esnegninoail 
muibozihrydarB

07715 
UAB

C
C esnegnaijnahz

muibozihrydarB

87715 
UAB

C
C esnegnaijnahz 

muibozihrydarB 18
71

5 
UA

B
C

C 
es

ne
gn

aij
na

hz
 

mu
ib

oz
ih

ry
da

rB

78
71

5 
UA

B
C

C 
es

ne
gn

aij
na

hz
 

mu
ib

oz
ih

ry
da

rB

d2
c

R 
ps

 
mu

ib
oz

ih
ry

da
rB

b7
p

R 
3-

AS
 p

so
ne

g 
mu

ib
oz

ih
ry

da
rB

69
30

T
C

CZ
S 

es
ne

gn
in

oa
il 

mu
ib

oz
ih

ry
da

rB

79
30

T
C

CZ
S 

es
ne

gn
in

oa
il 

mu
ib

oz
ih

ry
da

rB

01
01

 i
na

ja
c 

mu
ib

oz
ih

ry
da

rB

1
RI

C 
1ri

c 
ps

 
mu

ib
oz

ih
ry

da
rB

70
00

T
C

CZ
S 

es
ne

to
mo

iri
 

mu
ib

oz
ih

ry
da

rB

64
30

T
C

CZ
S 

es
ne

to
mo

iri
 

mu
ib

oz
ih

ry
da

rB

84
90

1 
1 

C
C

M
G

C 
es

ne
ia

hi
au

hg
na

uh
 

mu
ib

oz
ih

ry
da

rB

42
1 

A
DS

U 
mu

ci
no

pa
j 

mu
ib

oz
ih

ry
da

rB

00
40

T
C

CZ
S 

es
ne

gn
in

oa
il 

mu
ib

oz
ih

ry
da

rB

55
50

1 
RB

 ir
ah

cc
as

 
mu

ib
oz

ih
ry

da
rB

65
50

1 
RB

 ir
ah

cc
as

 
mu

ib
oz

ih
ry

da
rB

Bradyrhizobium
 sacchari p9-20

Bradyrhizobium
 stylosanthis BR

 510
Bradyrhizobium

 stylosanthis BR
 446

Bradyrhizobium
 sp KB893862 SZC

C
T0404

Bradyrhizobium
 sp C

H
81

Bradyrhizobium
 sp U

SD
A 3456

Bradyrhizobium
 arachidis U

SD
A 3384

Bradyrhizobium
 genosp SA-4 str C

B756
Bradyrhizobium

 arachidis C
B756

Bradyrhizobium
 arachidis LM

G
 26795

Bradyrhizobium
 arachidis C

C
BAU

 051107
Bradyrhizobium

 sp LH
237

Bradyrhizobium
 diazoefficiens 38 8

Bradyrhizobium
 sp N

AS80 1
Bradyrhizobium

 sp AS23 2
Bradyrhizobium

 diazoefficiens SZC
C

T0406

Bradyrhizobium
 diazoefficiens SZC

C
T0423

Bradyrhizobium
 sp C

p5 3
Bradyrhizobium

 neotropicale BR
 10247

Bradyrhizobium
 centrolobii BR

 10245
Bradyrhizobium

 sp Ec3 3
Bradyrhizobium

 liaoningense SZC
C

T0420

Bradyrhizobium
 m

anausense SZC
C

T0412

Bradyrhizobium
 guangdongense SM

32

SZC
C

H
N

R
3065

SZC
C

H
N

R
3022

SZC
C

H
N

R
3142

SZC
C

H
N

R
3055

SZC
C

H
NR

30921
SZCCHNR30612

SZCCHNR3039
SZCCHNR3020

SZCCHNR3049
SZCCHNR31202

SZCCHNR3073
SZCCHNR3104

SZCCHNR3030
SZCCHNR3038

SZCCHNR31011
SZCCHNR30941

SZCCHNR30611
SZCCHNR30942

SZCCHNR3044
SZCCHNR3064

SZCCHNR3057
SZCCHNR3091

SZCCHNR3082
SZCCHNR3060

SZCCHNR3021
SZCCHNR31152

SZCCHNR3056
SZCCHNR3094

SZCCHNR3043
SZCCHNR3012

SZCCHNR3084
SZCCHNR3089

SZCCHNR3075
SZCCHNR30992

SZCCHNR3028
SZCCHNR30922

SZCCHNR3072
SZCCHNR3090

SZCCHNR3105
SZCCHNR3078

SZCCHNR3123
SZCCHNR3037

SZCCHNR3017

SZCCHNR3086

SZCCHNR3097

SZCCHNR3063

SZCCHNR3036

SZCCHNR3006

SZCCHNR31012

SZCCHNR3077

SZCCHNR3126

SZCCHNR30461

SZCCHNR3025

SZCCHNR3007

SZCCHNR3047

SZCCHNR3116

SZCCHNR3008

SZCCHNR31401

SZCCHNR3112

SZCCHNR3052

SZCCHNR31402

SZCCHNR3111

SZCCHNR3014

SZCCHNF30212

SZCCHNR3053

SZCCHNR3027

SZCCHNR3016

SZCCHNR3013

SZCCHNR3131

SZCCHNR3108

SZCCHNR3070

SZCCHNR3093

SZCCHNR3032

SZCCHNS3055

SZCCHNS2015

SZCCHNR31031

SZCCHNR3050

SZCCHNR3010

SZCCHNR3042

SZCCHNR3068

SZCCHNR31381

SZCCHNR3109

SZCCHNR31032

SZCCHNR3071

SZCCHNR3095

SZCCHNR3117

SZCCHNRI1002

SZCCHNR1045

SZCCHNRI2010

SZCCHNR2023

SZCCHNR3118

SZCCHNS1008

SZCCHNS1022

SZCCHNR3058

SZCCHNR3054

SZCCHNR3110

SZCCHNR3119

SZCCHNS2002

SZCCHNR1085

SZCCHNR1082

SZCCHNS2005

SZCCHNR2026

SZCCHNR2035

SZCCHNR2017

SZCCHNR2031

SZCCHNR1020

SZCCHNS30121

SZCCHNS30122

SZCCHNPS10061

SZCCHNPS10062

SZCCHNR1075

SZCCHNR2009

SZCCHNR1039

SZCCHNR1004

SZCCHNR3015

SZCCHNS1054

SZCCHNR1070

SZCCHNS2096

SZCCHNRI1003

SZCCHNR2012

SZCCHNR2032

SZCCHNGR1005

SZCCHNS2006

SZCCHNR1065

SZCCHNR1021

SZCCHNR2002

SZCCHNR1044

SZCCHNR2020

SZCCHNR1016

SZCCHNR2001

SZCCHNR1092

SZCCHNR1025

SZCCHNR2003

SZCCHNR2034

SZCCHNR1091

SZCCHNS30051

SZCCHNS3003

SZCCHNS30052

SZCCHNPS2010

SZCCHNS3004

HKCCYLS1011

Bradyrhizobium sp STM 3843

SZCCHNR1097

SZCCHNR1099

SZCCHNR1007

SZCCHNR1018

SZCCHNRI2049

SZCCHNRI1029

Bradyrhizobium viridifuturi HKCCYLR1029

HKCCYLR1023

HKCCYLR1022

Bradyrhizobium viridifuturi HKCCYLR1028

HKCCYLS3070

HKCCYLR1013

HKCCYLS1075

HKCCYLRH3078

HKCCYLRH3005

SZCCHNRI30511

SZCCHNRI30512

HKCCYLRH3097

HKCCYLRH1065

HKCCYLRH3059

HKCCYLRH1032

HKCCYLRH1144

HKCCYLS1049

HKCCYLRH1043

HKCCYLRH1073

HKCCYLRH1074

SZCCHNS30571

SZCCHNS30572

SZCCHNRI3018

SZCCHNS3018

SZCCHNS3051

SZCCHNG3015

SZCCHNRI3037

SZCCHNRI3042

SZCCHNS3052

SZCCHNR1058

SZCCHNR1023

SZCCHNR1011

SZCCHNRI2014

SZCCHNS1012

HKCCYLRH1034
HKCCYLRH1062
SZCCHNRI1058

SZCCHNR1064
SZCCHNR1017

SZCCHNR1030
SZCCHNR1022

SZCCHNR1035
SZCCHNR3107

SZCCHNR1019
SZCCHNR1066

SZCCHNRI1005
SZCCHNRI1001

SZCCHNS1050
SZCCHNS1049

SZCCHNS30582
SZCCHNS30581

SZCCHNRI3052
SZCCHNRI1073

SZCCHNRI2013SZCCHNRI2009HKCCYLRH1030HKCCYLRH3089SZCCHNR3003HKCCYLRH2060HKCCYLRH3074HKCCYLRH3019HKCCYLRH3234HKCCYLS1054HKCCYLRH3147SZCCHNS3002HKCCYLS3027HKCCYLRH2047HKCCYLRH3083HKCCYLS2033HKCCYLRH30041HKCCYLRH2015HKCCYLS1047HKCCYLRH3073HKCCYLS2058HKCCYLR1051SZCCHNRI1009HKCCYLRH3061
HKCCYLS3013HKCCYLRH1072

SZCCHNR1015
HKCCYLRH30022

HKCCYLRH2033
SZCCHNR1083

SZCCHNR1043
SZCCHNR1093

SZCCHNR1051
SZCCHNRI3043

SZCCHNS30592
SZCCHNS30591

SZCCHNR1098
SZCCHNRI20481

SZCCHNPS1003
SZCCHNR1047

SZCCHNR1053
SZCCHNR2028

SZCCHNS3053
SZCCHNRI2007

SZCCHNS3016
SZCCHNRI3016

Bradyrh
izo

bium oligotro
phicu

m S58

HKCCYLRH2057

HKCCYLRH3099

HKCCYLS3077

HKCCYLR20261

Bradyrh
izo

bium sp
 ORS 285

Bradyrh
izo

bium sp
 STM 3809

Bradyrh
izo

bium sp
 ORS 278 ORS278

Bradyrh
izo

bium sp
 ORS 375 ORS375

HKCCYLRH3095

HKCCYLS2038

HKCCYLS20291

SZCCHNS2022

SZCCHNS30
14

SZCCHNS20
21

SZCCHNS20
17

SZCCHNR10
02

SZCCHNR20
11

Brad
yrh

izo
biu

m sp
 83

00
2

Brad
yrh

izo
biu

m sp
 81

01
3

Brad
yrh

izo
biu

m sp
 83

01
2

HKCCYLR
10

14
2

HKCCYLR
10

40
2

HKCCYLR
10

18

HKCCYLR
10

33

Brad
yrh

izo
biu

m sp
 LM

G 84
43

Brad
yrh

izo
biu

m de
nit

rifi
ca

ns
 S

ZC
CT0

09
4

Brad
yrh

izo
biu

m sp
 B

TA
i1

Brad
yrh

izo
biu

m sp
 A19

Brad
yrh

izo
biu

m sp
 ARR65

Brad
yrh

izo
biu

m sp
 Tv

2a
-2

Brad
yrh

izo
biu

m vi
rid

ifu
tur

i S
ZC

CT0
14

0

Brad
yrh

izo
biu

m vi
rid

ifu
tur

i S
ZC

CT0
10

1

Bra
dy

rh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

12
7

Bra
dy

rh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

04
7

Bra
dy

rh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

05
2

Br
ad

yrh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

10
8

Br
ad

yrh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

13
5

Br
ad

yrh
izo

biu
m sp

 P
SB

B0
68

Br
ad

yrh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

13
6

Br
ad

yrh
izo

biu
m sp

 P
AR

BB
1

Br
ad

yrh
izo

biu
m sp

 M
OS0

04

Br
ad

yrh
izo

biu
m sp

 B
L

Br
ad

yrh
izo

biu
m sp

 D
FC

I-1

Br
ad

yr
hiz

ob
ium

 vi
rid

ifu
tu

ri 
SE

M
IA

 6
90

Br
ad

yr
hiz

ob
ium

 sp
 U

FL
A0

3-
84

Br
ad

yr
hiz

ob
ium

 m
ac

ux
ien

se
 B

R 
10

35
5

Br
ad

yr
hiz

ob
ium

 tr
op

ici
ag

ri 
SE

M
IA

 6
14

8

Br
ad

yr
hiz

ob
ium

 sp
 N

AS
96

 2

Br
ad

yr
hiz

ob
ium

 sp
 O

HS
U 

III

Br
ad

yr
hiz

ob
ium

 sp
 U

BA
24

91

Br
ad

yr
hiz

ob
ium

 sp
 U

AS
W

S1
01

6

Br
ad

yr
hiz

ob
ium

 e
lka

nii
 U

AS
W

S1
01

5

Br
ad

yr
hiz

ob
ium

 sp
 S

K1
7

Br
ad

yr
hiz

ob
ium

 m
er

ca
nt

ei 
SE

M
IA

 6
39

9

Br
ad

yr
hiz

ob
ium

ac
ac

iae
 1

0B
B

Br
ad

yr
hiz

ob
ium

 u
aie

ns
e 

UF
LA

03
-1

64

Br
ad

yr
hiz

ob
ium

 o
ro

pe
dii

 P
ea

r7
6

Br
ad

yr
hiz

ob
ium

 tr
op

ici
ag

ri 
SZ

CC
T0

33
8

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
10

5

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
04

5

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
12

4

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
05

1

Br
ad

yr
hi

zo
bi

um
 a

ltu
m

 P
ea

r7
7

Br
ad

yr
hi

zo
bi

um
 e

ry
th

ro
ph

le
i M

T1
2

Br
ad

yr
hi

zo
bi

um
 q

ue
be

ce
ns

e 
12

S5

Br
ad

yr
hi

zo
bi

um
 q

ue
be

ce
ns

e 
66

S1
M

B

Br
ad

yr
hi

zo
bi

um
 s

p 
41

S5

Br
ad

yr
hi

zo
bi

um
 s

p 
RD

5-
C2

Br
ad

yr
hi

zo
bi

um
 s

p 
C9

Br
ad

yr
hi

zo
bi

um
 e

m
br

ap
en

se
 S

EM
IA

 6
20

8

Br
ad

yr
hi

zo
bi

um
 s

p 
CC

BA
U 

53
42

1

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i S
EM

IA
 5

87

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i T
np

ho
A3

3

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i U
SD

A
13

0

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i C
CB

AU
 4

32
97

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i B
R2

9

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i S
EM

IA
 5

01
9

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i N
BR

C 
14

79
1

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i U
SD

A 
76

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
BL

Y3
-8

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
BL

Y6
-1

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 2

13
65

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

61

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

40
6

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
SZ

C
C

T0
42

4

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
Se

m
ia

 9
38

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

94

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
C

C
BA

U
 0

57
37

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
U

FL
A0

61
3

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
Ar

g6
2

Br
ad

yr
hi

zo
bi

um
 s

p 
U

FL
A 

03
-3

21

Br
ad

yr
hi

zo
bi

um
 s

p 
U

SD
A 

34
58

Br
ad

yr
hi

zo
bi

um
 p

ac
hy

rh
iz

i B
R

32
62

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
C

ha
m

22
7

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
R

5

Br
ad

yr
hi

zo
bi

um
 s

p 
W

SM
 4

40
0

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P5
6

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

32
59

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

32
54

Br
ad

yr
hi

zo
bi

um
 p

ac
hy

rh
iz

i P
AC

 4
8

Br
ad

yr
hi

zo
bi

um
 p

ac
hy

rh
iz

i 1
04

0

Br
ad

yr
hi

zo
bi

um
 s

p 
6 

20
17

 1
S3

Br
ad

yr
hi

zo
bi

um
 s

p 
th

 b
2

Br
ad

yr
hi

zo
bi

um
 s

ep
te

nt
rio

na
le

 1
62

S2

Br
ad

yr
hi

zo
bi

um
 s

ep
te

nt
rio

na
le

 1
S1

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 C

I-1
B

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 C

I-4
1S

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 A

rg
68

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 5

17
53

4071 
MS

W ps 
muibozihrydarB

4920T
C

CZS irgaiciport 
muibozihrydarB

9145V
DB L psoneg 

muibozihrydarB
30301 

RB esneixuca
m 

muibozihrydarB
992

MPSTL ps 
muibozihrydarB

588PSTL ps 
muibozihrydarB

5120T
C

CZS ea
macij 

muibozihrydarB
4340T

C
CZS ea

macij 
muibozihrydarB

2240T
C

CZS ibalbal 
muibozihrydarB

9430T
C

CZS ea
macij 

muibozihrydarB

121oeL ps 
muibozihrydarB

3872
MS

W iinakle 
muibozihrydarB

1I
MP

M elaciportoen 
muibozihrydarB

071oeL ps 
muibozihrydarB2-

a1
iA

 p
s 

mu
ib

oz
ih

ry
da

rB

62
04

 o
SP

N
C 

ps
 

mu
ib

oz
ih

ry
da

rB

22
P

RB
 p

s 
mu

ib
oz

ih
ry

da
rB

90
00

T
C

CZ
S i

ba
lb

al 
mu

ib
oz

ih
ry

da
rB

31
-

M
Gs

 p
s 

mu
ib

oz
ih

ry
da

rB

14
71

 
MS

W i
hc

od
ru

m 
mu

ib
oz

ih
ry

da
rB

91
o

R 
ea

ma
te

r 
mu

ib
oz

ih
ry

da
rB

3 
RT

ML
 p

s 
mu

ib
oz

ih
ry

da
rB

33
-

Mn
Bs

 p
s 

mu
ib

oz
ih

ry
da

rB

31
 

RT
ML

 e
sn

ec
i 

mu
ib

oz
ih

ry
da

rB
19

71
 

MS
W 

es
ne

il
art

su
a 

mu
ib

oz
ih

ry
da

rB

Bradyrhizobium
 paxllaeri LM

TR
 2186
CA

P 
ea

ma
cij

 
mu

ib
oz

ih
ry

da
rB

68
03

2 
UA

B
C

C i
ba

lb
al 

mu
ib

oz
ih

ry
da

rB

Bradyrhizobium
 sp C

C
BAU

 051011

Bradyrhizobium
 sp W

SM
 1738

Bradyrhizobium
 archetypum

 W
SM

 1744

Bradyrhizobium
 sp SR

L28

Bradyrhizobium
 sp AU

G
A SZC

C
T0283

Bradyrhizobium
 algeriense R

ST91

Bradyrhizobium
 valentinum

 Lm
jM

6

Bradyrhizobium
 valentinum

 Lm
jM

3

Bradyrhizobium
 lablabi G

AS522

Bradyrhizobium
 ottaw

aense G
AS524

Bradyrhizobium
 lablabi M

T34

Bradyrhizobium
 sp KBS0725

Bradyrhizobium
 sp KBS0727

Bradyrhizobium
 sp AU

G
A SZC

C
T0158

Bradyrhizobium
 sp AU

G
A SZC

C
T0240

Bradyrhizobium
 sp

AU
G

A SZC
C

T0274

Bradyrhizobium
 sp AU

G
A SZC

C
T0160

Bradyrhizobium
 sp AU

G
A SZC

C
T0169

Bradyrhizobium
 sp JYM

T SZC
C

T0180

Bradyrhizobium
 sp JYM

T SZC
C

T0428

Bradyrhizobium
 sp AU

G
A SZC

C
T0042

Bradyrhizobium
 sp AU

G
A SZC

C
T0176

Bradyrhizobium
 sp AU

G
A SZC

C
T0182

Bradyrhizobium
 sp AU

G
A SZC

C
T0177

Bradyrhizobium
 sp AU

G
A SZC

C
T0222

Bradyrhizobium
 sp AU

G
A SZC

C
T0431

87
4S

A
G i

el
hp

or
ht

yr
e

mu
ib

oz
ih

ry
da

rB

Bradyrhizobium
 lablabi G

AS499

Bradyrhizobium
 erythrophlei G

AS242

Bradyrhizobium
 erythrophlei G

AS138

Bradyrhizobium
 sp URHD0069

Bradyrhizobium
 sp S2-20-1

Bradyrhizobium
 sp S2-11-4

Bradyrhizobium
 sp S2-11-2

Bradyrhizobium
 sp dw 411

Bradyrhizobium
 erythrophlei G

AS401

Bradyrhizobium
 canariense G

AS369

Bradyrhizobium
 sp dw 78

Bradyrhizobium
 sp S69

Rhodopseudom
onas palustris CG

A009

Rhodopseudom
onas palustris RCB100

Rhodopseudom
onas palustris ELI 1980

Rhodopseudom
onas palustris 2 1 37

Rhodopseudom
onas palustris DSM

126

Rhodopseudom
onas palustris TIE-1

Rhodopseudom
onas palustris CG

M
CC 1 2180

Rhodopseudom
onas palustris R1

Rhodopseudom
onas sp BR0C11

Rhodopseudom
onas palustris PS3

Rhodopseudom
onas sp BR0G

17

Rhodopseudom
onas palustris YSC3

Rhodopseudom
onas sp BR0M

22

Rhodopseudom
onas palustris XCP

Rhodopseudom
onas palustris GJ-22

Rhodopseudom
onas palustris 42OL

Rhodopseudom
onas sp W

A056

Rhodopseudom
onas pentothenatexigens JA575

Rhodopseudom
onas therm

otolerans JA576 NBRC 108863 KCTC 15144

Rhodopseudom
onas pseudopalustris DSM

 123

Rhodopseudom
onas palustris BisB5

Rhodopseudom
onas palustris HaA2

Rhodopseudom
onas sp AAP120

Rhodopseudom
onas palustris 2 1 18

Rhodopseudom
onas palustris BAL398

Rhodopseudom
onas faecalis JCM

 11668

Rhodopseudomonas palustris JSC-3b

Rhodopseudomonas rhenobacensis DSM 12706

Tardiphaga sp OK245

Tardiphaga sp OK246

Tardiphaga robiniae LMG 26467

Tardiphaga sp 37S4

Tardiphaga robiniae 581

Tardiphaga robiniae Vaf-07

Tardiphaga sp P9-11

Bradyrhizobium sp NFR13

Bradyrhizobiaceae bacterium PARB1

Rhodopseudomonas boonkerdii NS23

Rhodopseudomonas sp SK50-23

Tardiphaga sp vice278

Tardiphaga sp vice154

Tardiphaga sp vice352

Tardiphaga sp vice304

Afipia sp OHSU II-uncloned

Afipia sp OHSU I-uncloned

Afipia sp OHSU II-C2

Afipia sp OHSU I-C6

Afipia sp OHSU II-C1

Afipia sp OHSU I-C4

Afipia sp TMED4

Afipia sp NBIMC P1-C2

Afipia sp NBIMC P1-C1

Afipia sp NBIMC P1-C3

Afipia broomeae ATCC 49717

Afipia clevelandensis ATCC 49720

Bradyrhizobiaceae bacterium SG-6C

Bradyrhizobium sp CCH4-A6

Afipia birgiae 34632
Afipia birgiae

Bradyrhizobium sp CCH10-C7

Afipia massiliensis LC387

Afipia massiliensis DSM 17498

Bradyrhizobium sp G127

Afipia felis ATCC 53690

Afipia felis NCTC12499

Afipia felis NCTC12722Afipia felis

Afipia sp 1NLS2

Afipia carboxidovorans OM4

Afipia carboxidovorans OM5
Afipia sp 64-13

Afipia sp Root123D2

Bradyrhizobium sp U87765 SZCCT0134

Bradyrhizobium sp U87765 SZCCT0048

Bradyrhizobium sp U87765 SZCCT0109

Bradyrhizobium sp U87765 SZCCT0131

Bradyrhizobium sp U87765 SZCCT0110
Afipia sp P52-10

Nitrobacter winogradskyi NBRC 14297

Nitrobacter winogradskyi Nb-255

Nitrobacter sp Nb-311A

Nitrobacter vulgaris Ab1

Nitrobacter hamburgensis X14

Nitrobacter sp 62-23

Bradyrhizobium japonicum E109

Bradyrhizobium japonicum NBRC 14783

Bradyrhizobium lupini DSM 30140

Bradyrhizobium japonicum FN1

Bradyrhizobium japonicum USDA 6
Bradyrhizobium japonicum 5873

Bradyrhizobium japonicum 5038

Bradyrhizobium japonicum SZCCT0395

Bradyrhizobium japonicum CCBAU 15618
Bradyrhizobium japonicum S 370

Bradyrhizobium japonicum SEMIA 5079

Bradyrhizobium japonicum SEMIA 566
Bradyrhizobium japonicum S 340

Bradyrhizobium japonicum S 204
Bradyrhizobium japonicum SZCCT0401

Bradyrhizobium japonicum SZCCT0280
Bradyrhizobium japonicum SZCCT0403

Bradyrhizobium japonicum SZCCT0402
Bradyrhizobium japonicum CCBAU 25435Bradyrhizobium japonicum Is-34Bradyrhizobium japonicum USDA 38

Bradyrhizobium japonicum CCBAU 15354Bradyrhizobium japonicum CCBAU 83623Bradyrhizobium japonicum CCBAU 15517Bradyrhizobium liaoningense SZCCT0233Bradyrhizobium liaoningense SZCCT0285Bradyrhizobium liaoningense SZCCT0133Bradyrhizobium liaoningense SZCCT0342Bradyrhizobium liaoningense SZCCT0293Bradyrhizobium japonicum USDA 123
Bradyrhizobium japonicum UBMA197

Bradyrhizobium sp MOS001
Bradyrhizobium japonicum J5

Bradyrhizobium sp 144S4

Bradyrhizobium sp 1S5

Bradyrhizobium sp 38S5
Bradyrhizobium japonicum CC829

Bradyrhizobium sp 323S2
Bradyrhizobium liaoningense SZCCT0399

Bradyrhizobium canariense UBMA192

Bradyrhizobium canariense UBMA182

Bradyrhizobium canariense UBMA181

Bradyrhizobium canariense UBMA195

Bradyrhizobium canariense UBMA183

Bradyrhizobium canariense UBMA171

Bradyrhizobium canariense UBMAN05

Bradyrhizobium canariense UBMA122

Bradyrhizobium canariense UBMA061

Bradyrhizobium canariense UBMA051

Bradyrhizobium canariense UBMA050

Bradyrhizobium canariense UBMA052

Bradyrhizobium canariense UBMA060

Bradyrhizobium canariense WU425

Bradyrhizobium canariense USDA 3040

Bradyrhizobium sp WSM4349

Bradyrhizobium sp WSM471

Bradyrhizobium canariense WSM471

Bradyrhizobium canariense BTA-1

Bradyrhizobium sp WSM1253

Bradyrhizobium sp URHA0013

Bradyrhizobium sp WSM1417

Bradyrhizobium sp MOS002

Bradyrhizobium canariense SZCCT0289

Bradyrhizobium japonicum SZCCT0153

Bradyrhizobium guangzhouense CCBAU 53426

Bradyrhizobium guangzhouense CCBAU 51670

Bradyrhizobium guangzhouense CCBAU 53424

Bradyrhizobium sp BR 10261

Bradyrhizobium manausense BR 3351

Bradyrhizobium sp CCBAU 53338

Bradyrhizobium sp Gha

Bradyrhizobium guangdongense CCBAU 51649

Bradyrhizobium guangdongense CCBAU 51658

Bradyrhizobium guangdongense CGMCC 1 15034

Bradyrhizobium sp Ghvi

Bradyrhizobium campsiandrae INPA 384B

Bradyrhizobium campsiandrae INPA 394B

Bradyrhizobium sp CCBAU 53340

Bradyrhizobium diazoefficiens 65 7

Bradyrhizobium manausense SZCCT0345

Bradyrhizobium manausense SZCCT0421

Bradyrhizobium manausense SZCCT0344

Bradyrhizobium manausense SZCCT0118

Bradyrhizobium manausense SZCCT0433

Bradyrhizobium sp Oc8

Bradyrhizobium rifense CTAW71

Bradyrhizobium cytisi CTAW11

Bradyrhizobium diazoefficiens 36 1

Bradyrhizobium sp WSM3983

Bradyrhizobium diazoefficiens 182 5

Bradyrhizobium genosp B BDV5040

Bradyrhizobium sp LTSP857

Bradyrhizobium sp LTSP849

Bradyrhizobium hipponense aSej3

Bradyrhizobium diazoefficiens SZCCT0137

Bradyrhizobium diazoefficiens SZCCT0130

Bradyrhizobium diazoefficiens SZCCT0139

Bradyrhizobium diazoefficiens SZCCT0138

Bradyrhizobium diazoefficiens SZCCT0132

Bradyrhizobium diazoefficiens SZCCT0122

Bradyrhizobium diazoefficiens SZCCT0126

Bradyrhizobium diazoefficiens SZCCT0113

Bradyrhizobium cosmicum S23321

Bradyrhizobium cosmicum 58S1

Bradyrhizobium betae PL7HG1

Bradyrhizobium sp OK095

Bradyrhizobium betae Opo-243

Bradyrhizobium sp BR 10289

Bradyrhizobium sp YR681

Bradyrhizobium diazoefficiens USDA 110 USDA110

Bradyrhizobium diazoefficiens 110spc4

Bradyrhizobium diazoefficiens USDA 110

Bradyrhizobium diazoefficiens 113-2

Bradyrhizobium diazoefficiens CCBAU 41267

Bradyrhizobium diazoefficiens F07S3

Bradyrhizobium diazoefficiens HF08

Bradyrhizobium diazoefficiens Y21

Bradyrhizobium diazoefficiens HH15

Bradyrhizobium diazoefficiens H12S4

Bradyrhizobium japonicum USDA 500

Bradyrhizobium diazoeffic
iens XF7

Bradyrh
izo

bium diazoeffic
iens C

PAC 394

Bradyrh
izo

bium diazoeffic
iens C

PAC 390

Bradyrh
izo

bium diazoeffic
iens S

EMIA 586

Bradyrh
izo

bium diazoeffic
iens C

B1809

Bradyrh
izo

bium diazoeffic
iens C

PAC 392

Bradyrh
izo

bium diazoeffic
iens 1

72S4

Bradyrh
izo

bium diazoeffic
iens U

SDA 122

Bradyrh
izo

bium diazoeffic
iens S

EMIA 5080

Bradyrh
izo

bium diazoeffic
iens Is

-1

Bradyrh
izo

bium sp
 LCT2

Bradyrh
izo

bium japonicu
m USDA 300

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0340

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0287

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0341

Bradyrh
izo

bium diazoeffic
iens N

K6

Bradyrh
izo

bium nifta
li C

NPSo 3448

Bradyrh
izo

bium sp
 W

SM2254

Bradyrh
izo

bium sp
 cf

659 CF659

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT02

34

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT02

86

Brad
yrh

izo
biu

m ot
taw

ae
ns

e O
O99

Brad
yrh

izo
biu

m sp
 TM10

2

Brad
yrh

izo
biu

m sp
 C

CBAU 15
63

5

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT00

46

Brad
yrh

izo
biu

m sp
 C

CBAU 15
54

4

Brad
yrh

izo
biu

m sp
 SG09

Brad
yrh

izo
biu

m sp
 C

CBAU 15
61

5

Brad
yrh

izo
biu

m ot
taw

ae
ns

e U
SDA 4

Brad
yrh

izo
biu

m ot
taw

ae
ns

e S
ZCCT02

84

Brad
yrh

izo
biu

m ot
taw

ae
ns

e L
2

Brad
yrh

izo
biu

m sp
 IA

R9

Brad
yrh

izo
biu

m sp
 C

IR
3A

Brad
yrh

izo
biu

m sp
 E

RR14

Brad
yrh

izo
biu

m sp
 C

IR
18

Brad
yrh

izo
biu

m sp
 W

SM27
93

Brad
yrh

izo
biu

m sp
 S

BR1B

Brad
yrh

izo
biu

m sp
 R

c3
b

Brad
yrh

izo
biu

m sp
 C

IR
48

Bra
dy

rh
izo

biu
m sh

ew
en

se
 E

RR11

Bra
dy

rh
izo

biu
m sp

 A
C87

j1

Bra
dy

rh
izo

biu
m lia

on
ing

en
se

 S
ZC

CT0
15

4

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 1
01

S1
MB

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 1
41

S2

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 8
5S

1M
B

Br
ad

yrh
izo

biu
m sy

mbio
de

fic
ien

s 6
5S

1M
B

Br
ad

yrh
izo

biu
m sp

 M
OS0

03

Br
ad

yrh
izo

biu
m ja

po
nic

um
 S

ZC
CT0

14
8

Br
ad

yrh
izo

biu
m am

ph
ica

rp
ae

ae
 39

S1
MB

Br
ad

yrh
izo

biu
m na

nn
ing

en
se

 C
CBA

U 53
39

0

Br
ad

yr
hiz

ob
ium

 n
an

nin
ge

ns
e 

CC
BA

U 
51

75
7

Br
ad

yr
hiz

ob
ium

 sp
 U

NP
A3

24

Br
ad

yr
hiz

ob
ium

 g
ua

ng
xie

ns
e 

CC
BA

U 
53

36
3

Br
ad

yr
hiz

ob
ium

 fr
ed

er
ick

ii C
NP

So
 3

42
4

Br
ad

yr
hiz

ob
ium

 sp
 LV

M
 1

05

Br
ad

yr
hiz

ob
ium

 fr
ed

er
ick

ii C
NP

So
 3

42
6

Br
ad

yr
hiz

ob
ium

 ja
po

nic
um

 2
2

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

04
40

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

04
35

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

02
35

Br
ad

yr
hiz

ob
ium

 sp
 C

CB
AU

 5
33

51

Br
ad

yr
hiz

ob
ium

 d
iaz

oe
ffic

ien
s S

ZC
CT

04
49

Br
ad

yr
hiz

ob
ium

 sp
 A

T1

Br
ad

yr
hiz

ob
ium

 n
itr

or
ed

uc
en

s T
SA

1

64FPNU ps
muibozihrydarB Br

ad
yr

hi
zo

bi
um

 s
p 

Y3
6

Br
ad

yr
hi

zo
bi

um
 d

ia
zo

ef
fic

ie
ns

 4
1 

2

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

CC
BA

U 
10

07
1

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

CG
M

CC
 1

 3
53

1

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

CC
BA

U 
25

02
1

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P2
3

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P0
5

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

40
60

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

40
61

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

32

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

40
59

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

30
69

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P2
0

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

31
23

Br
ad

yr
hi

zo
bi

um
 s

p 
IC

31
95

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

BR
32

67

Br
ad

yr
hi

zo
bi

um
 s

p 
SU

TN
9-

2
Br

ad
yr

hi
zo

bi
um

 s
p 

BR
P1

9

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

BR
P0

9

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

14

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

03

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

C
CB

AU
 3

51
57

Br
ad

yr
hi

zo
bi

um
 s

p 
N

BA
IM

02
Br

ad
yr

hi
zo

bi
um

 s
p 

N
BA

IM
16

Br
ad

yr
hi

zo
bi

um
 s

p 
N

BA
IM

01
Br

ad
yr

hi
zo

bi
um

 s
p 

N
BA

IM
18

Br
ad

yr
hi

zo
bi

um
 s

p 
N

BA
IM

20

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

C
C

BA
U

 0
56

23

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

P1
0 

13
0

Br
ad

yr
hi

zo
bi

um
 y

ua
nm

in
ge

ns
e 

30
51

Br
ad

yr
hi

zo
bi

um
 s

p 
D

O
A9

Br
ad

yr
hi

zo
bi

um
 li

ao
ni

ng
en

se
 S

ZC
C

T0
00

8
Br

ad
yr

hi
zo

bi
um

 s
p 

W
BA

H
10

Br
ad

yr
hi

zo
bi

um
 a

gr
es

te
 C

N
PS

o 
40

10
Br

ad
yr

hi
zo

bi
um

 g
ly

ci
ni

s 
C

N
PS

o 
40

16
Br

ad
yr

hi
zo

bi
um

 v
ig

na
e 

LM
G

 2
87

91
Br

ad
yr

hi
zo

bi
um

 v
ig

na
e 

IS
R

A4
00

Br
ad

yr
hi

zo
bi

um
 v

ig
na

e
Br

ad
yr

hi
zo

bi
um

 s
p 

W
SM

17
43

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 S
ZC

C
T0

23
1

Br
ad

yr
hi

zo
bi

um
 fo

re
st

al
is

 IN
PA

54
B

Br
ad

yr
hi

zo
bi

um
 s

p 
R

2 
2-

H
Br

ad
yr

hi
zo

bi
um

 s
p 

Y-
H

1
Br

ad
yr

hi
zo

bi
um

 li
ao

ni
ng

en
se

 C
C

N
W

SX
03

60
Br

ad
yr

hi
zo

bi
um

 d
iv

er
si

ta
tis

 C
N

PS
o 

40
19

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 5

17
65

Br
ad

yr
hi

zo
bi

um
 li

ao
ni

ng
en

se
 C

C
BA

U
 0

55
25

Br
ad

yr
hi

zo
bi

um
 li

ao
ni

ng
en

se
 C

C
BA

U
 8

36
89

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 U
SD

A 
13

5
Br

ad
yr

hi
zo

bi
um

 s
p 

R
P6

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 is
5

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 in
8p

8 693faeL ps 
muibozihrydarB

104faeL ps 
muibozihrydarB

6F-5
H

C
C ps 

muibozihrydarB

89234 
UAB

C
C ps 

muibozihrydarB

47751 
UAB

C
C esnegniqad 

muibozihrydarB

74901 1 
C

C
M

G
C esnegniqad 

muibozihrydarB

1A
O

D ps 
muibozihrydarB

100AL-E
G

C
C ps 

muibozihrydarB

B
M1S36 7102 1 ps 

muibozihrydarB

7430T
C

CZS esnegninoail 
muibozihrydarB

7330T
C

CZS esnegninoail 
muibozihrydarB

07715 
UAB

C
C esnegnaijnahz

muibozihrydarB

87715 
UAB

C
C esnegnaijnahz 

muibozihrydarB 18
71

5 
UA

B
C

C 
es

ne
gn

aij
na

hz
 

mu
ib

oz
ih

ry
da

rB

78
71

5 
UA

B
C

C 
es

ne
gn

aij
na

hz
 

mu
ib

oz
ih

ry
da

rB

d2
c

R 
ps

 
mu

ib
oz

ih
ry

da
rB

b7
p

R 
3-

AS
 p

so
ne

g 
mu

ib
oz

ih
ry

da
rB

69
30

T
C

CZ
S 

es
ne

gn
in

oa
il 

mu
ib

oz
ih

ry
da

rB

79
30

T
C

CZ
S 

es
ne

gn
in

oa
il 

mu
ib

oz
ih

ry
da

rB

01
01

 i
na

ja
c 

mu
ib

oz
ih

ry
da

rB

1
RI

C 
1ri

c 
ps

 
mu

ib
oz

ih
ry

da
rB

70
00

T
C

CZ
S 

es
ne

to
mo

iri
 

mu
ib

oz
ih

ry
da

rB

64
30

T
C

CZ
S 

es
ne

to
mo

iri
 

mu
ib

oz
ih

ry
da

rB

84
90

1 
1 

C
C

M
G

C 
es

ne
ia

hi
au

hg
na

uh
 

mu
ib

oz
ih

ry
da

rB

42
1 

A
DS

U 
mu

ci
no

pa
j 

mu
ib

oz
ih

ry
da

rB

00
40

T
C

CZ
S 

es
ne

gn
in

oa
il 

mu
ib

oz
ih

ry
da

rB

55
50

1 
RB

 ir
ah

cc
as

 
mu

ib
oz

ih
ry

da
rB

65
50

1 
RB

 ir
ah

cc
as

 
mu

ib
oz

ih
ry

da
rB

Bradyrhizobium
 sacchari p9-20

Bradyrhizobium
 stylosanthis BR

 510
Bradyrhizobium

 stylosanthis BR
 446

Bradyrhizobium
 sp KB893862 SZC

C
T0404

Bradyrhizobium
 sp C

H
81

Bradyrhizobium
 sp U

SD
A 3456

Bradyrhizobium
 arachidis U

SD
A 3384

Bradyrhizobium
 genosp SA-4 str C

B756
Bradyrhizobium

 arachidis C
B756

Bradyrhizobium
 arachidis LM

G
 26795

Bradyrhizobium
 arachidis C

C
BAU

 051107
Bradyrhizobium

 sp LH
237

Bradyrhizobium
 diazoefficiens 38 8

Bradyrhizobium
 sp N

AS80 1
Bradyrhizobium

 sp AS23 2
Bradyrhizobium

 diazoefficiens SZC
C

T0406

Bradyrhizobium
 diazoefficiens SZC

C
T0423

Bradyrhizobium
 sp C

p5 3
Bradyrhizobium

 neotropicale BR
 10247

Bradyrhizobium
 centrolobii BR

 10245
Bradyrhizobium

 sp Ec3 3
Bradyrhizobium

 liaoningense SZC
C

T0420

Bradyrhizobium
 m

anausense SZC
C

T0412

Bradyrhizobium
 guangdongense SM

32

SZC
C

H
N

R
3065

SZC
C

H
N

R
3022

SZC
C

H
N

R
3142

SZC
C

H
N

R
3055

SZC
C

H
NR

30921
SZCCHNR30612

SZCCHNR3039
SZCCHNR3020

SZCCHNR3049
SZCCHNR31202

SZCCHNR3073
SZCCHNR3104

SZCCHNR3030
SZCCHNR3038

SZCCHNR31011
SZCCHNR30941

SZCCHNR30611
SZCCHNR30942

SZCCHNR3044
SZCCHNR3064

SZCCHNR3057
SZCCHNR3091

SZCCHNR3082
SZCCHNR3060

SZCCHNR3021
SZCCHNR31152

SZCCHNR3056
SZCCHNR3094

SZCCHNR3043
SZCCHNR3012

SZCCHNR3084
SZCCHNR3089

SZCCHNR3075
SZCCHNR30992

SZCCHNR3028
SZCCHNR30922

SZCCHNR3072
SZCCHNR3090

SZCCHNR3105
SZCCHNR3078

SZCCHNR3123
SZCCHNR3037

SZCCHNR3017

SZCCHNR3086

SZCCHNR3097

SZCCHNR3063

SZCCHNR3036

SZCCHNR3006

SZCCHNR31012

SZCCHNR3077

SZCCHNR3126

SZCCHNR30461

SZCCHNR3025

SZCCHNR3007

SZCCHNR3047

SZCCHNR3116

SZCCHNR3008

SZCCHNR31401

SZCCHNR3112

SZCCHNR3052

SZCCHNR31402

SZCCHNR3111

SZCCHNR3014

SZCCHNF30212

SZCCHNR3053

SZCCHNR3027

SZCCHNR3016

SZCCHNR3013

SZCCHNR3131

SZCCHNR3108

SZCCHNR3070

SZCCHNR3093

SZCCHNR3032

SZCCHNS3055

SZCCHNS2015

SZCCHNR31031

SZCCHNR3050

SZCCHNR3010

SZCCHNR3042

SZCCHNR3068

SZCCHNR31381

SZCCHNR3109

SZCCHNR31032

SZCCHNR3071

SZCCHNR3095

SZCCHNR3117

SZCCHNRI1002

SZCCHNR1045

SZCCHNRI2010

SZCCHNR2023

SZCCHNR3118

SZCCHNS1008

SZCCHNS1022

SZCCHNR3058

SZCCHNR3054

SZCCHNR3110

SZCCHNR3119

SZCCHNS2002

SZCCHNR1085

SZCCHNR1082

SZCCHNS2005

SZCCHNR2026

SZCCHNR2035

SZCCHNR2017

SZCCHNR2031

SZCCHNR1020

SZCCHNS30121

SZCCHNS30122

SZCCHNPS10061

SZCCHNPS10062

SZCCHNR1075

SZCCHNR2009

SZCCHNR1039

SZCCHNR1004

SZCCHNR3015

SZCCHNS1054

SZCCHNR1070

SZCCHNS2096

SZCCHNRI1003

SZCCHNR2012

SZCCHNR2032

SZCCHNGR1005

SZCCHNS2006

SZCCHNR1065

SZCCHNR1021

SZCCHNR2002

SZCCHNR1044

SZCCHNR2020

SZCCHNR1016

SZCCHNR2001

SZCCHNR1092

SZCCHNR1025

SZCCHNR2003

SZCCHNR2034

SZCCHNR1091

SZCCHNS30051

SZCCHNS3003

SZCCHNS30052

SZCCHNPS2010

SZCCHNS3004

HKCCYLS1011

Bradyrhizobium sp STM 3843

SZCCHNR1097

SZCCHNR1099

SZCCHNR1007

SZCCHNR1018

SZCCHNRI2049

SZCCHNRI1029

Bradyrhizobium viridifuturi HKCCYLR1029

HKCCYLR1023

HKCCYLR1022

Bradyrhizobium viridifuturi HKCCYLR1028

HKCCYLS3070

HKCCYLR1013

HKCCYLS1075

HKCCYLRH3078

HKCCYLRH3005

SZCCHNRI30511

SZCCHNRI30512

HKCCYLRH3097

HKCCYLRH1065

HKCCYLRH3059

HKCCYLRH1032

HKCCYLRH1144

HKCCYLS1049

HKCCYLRH1043

HKCCYLRH1073

HKCCYLRH1074

SZCCHNS30571

SZCCHNS30572

SZCCHNRI3018

SZCCHNS3018

SZCCHNS3051

SZCCHNG3015

SZCCHNRI3037

SZCCHNRI3042

SZCCHNS3052

SZCCHNR1058

SZCCHNR1023

SZCCHNR1011

SZCCHNRI2014

SZCCHNS1012

HKCCYLRH1034
HKCCYLRH1062
SZCCHNRI1058

SZCCHNR1064
SZCCHNR1017

SZCCHNR1030
SZCCHNR1022

SZCCHNR1035
SZCCHNR3107

SZCCHNR1019
SZCCHNR1066

SZCCHNRI1005
SZCCHNRI1001

SZCCHNS1050
SZCCHNS1049

SZCCHNS30582
SZCCHNS30581

SZCCHNRI3052
SZCCHNRI1073

SZCCHNRI2013SZCCHNRI2009HKCCYLRH1030HKCCYLRH3089SZCCHNR3003HKCCYLRH2060HKCCYLRH3074HKCCYLRH3019HKCCYLRH3234HKCCYLS1054HKCCYLRH3147SZCCHNS3002HKCCYLS3027HKCCYLRH2047HKCCYLRH3083HKCCYLS2033HKCCYLRH30041HKCCYLRH2015HKCCYLS1047HKCCYLRH3073HKCCYLS2058HKCCYLR1051SZCCHNRI1009HKCCYLRH3061
HKCCYLS3013HKCCYLRH1072

SZCCHNR1015
HKCCYLRH30022

HKCCYLRH2033
SZCCHNR1083

SZCCHNR1043
SZCCHNR1093

SZCCHNR1051
SZCCHNRI3043

SZCCHNS30592
SZCCHNS30591

SZCCHNR1098
SZCCHNRI20481

SZCCHNPS1003
SZCCHNR1047

SZCCHNR1053
SZCCHNR2028

SZCCHNS3053
SZCCHNRI2007

SZCCHNS3016
SZCCHNRI3016

Bradyrh
izo

bium oligotro
phicu

m S58

HKCCYLRH2057

HKCCYLRH3099

HKCCYLS3077

HKCCYLR20261

Bradyrh
izo

bium sp
 ORS 285

Bradyrh
izo

bium sp
 STM 3809

Bradyrh
izo

bium sp
 ORS 278 ORS278

Bradyrh
izo

bium sp
 ORS 375 ORS375

HKCCYLRH3095

HKCCYLS2038

HKCCYLS20291

SZCCHNS2022

SZCCHNS30
14

SZCCHNS20
21

SZCCHNS20
17

SZCCHNR10
02

SZCCHNR20
11

Brad
yrh

izo
biu

m sp
 83

00
2

Brad
yrh

izo
biu

m sp
 81

01
3

Brad
yrh

izo
biu

m sp
 83

01
2

HKCCYLR
10

14
2

HKCCYLR
10

40
2

HKCCYLR
10

18

HKCCYLR
10

33

Brad
yrh

izo
biu

m sp
 LM

G 84
43

Brad
yrh

izo
biu

m de
nit

rifi
ca

ns
 S

ZC
CT0

09
4

Brad
yrh

izo
biu

m sp
 B

TA
i1

Brad
yrh

izo
biu

m sp
 A19

Brad
yrh

izo
biu

m sp
 ARR65

Brad
yrh

izo
biu

m sp
 Tv

2a
-2

Brad
yrh

izo
biu

m vi
rid

ifu
tur

i S
ZC

CT0
14

0

Brad
yrh

izo
biu

m vi
rid

ifu
tur

i S
ZC

CT0
10

1

Bra
dy

rh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

12
7

Bra
dy

rh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

04
7

Bra
dy

rh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

05
2

Br
ad

yrh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

10
8

Br
ad

yrh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

13
5

Br
ad

yrh
izo

biu
m sp

 P
SB

B0
68

Br
ad

yrh
izo

biu
m vi

rid
ifu

tur
i S

ZC
CT0

13
6

Br
ad

yrh
izo

biu
m sp

 P
AR

BB
1

Br
ad

yrh
izo

biu
m sp

 M
OS0

04

Br
ad

yrh
izo

biu
m sp

 B
L

Br
ad

yrh
izo

biu
m sp

 D
FC

I-1

Br
ad

yr
hiz

ob
ium

 vi
rid

ifu
tu

ri 
SE

M
IA

 6
90

Br
ad

yr
hiz

ob
ium

 sp
 U

FL
A0

3-
84

Br
ad

yr
hiz

ob
ium

 m
ac

ux
ien

se
 B

R 
10

35
5

Br
ad

yr
hiz

ob
ium

 tr
op

ici
ag

ri 
SE

M
IA

 6
14

8

Br
ad

yr
hiz

ob
ium

 sp
 N

AS
96

 2

Br
ad

yr
hiz

ob
ium

 sp
 O

HS
U 

III

Br
ad

yr
hiz

ob
ium

 sp
 U

BA
24

91

Br
ad

yr
hiz

ob
ium

 sp
 U

AS
W

S1
01

6

Br
ad

yr
hiz

ob
ium

 e
lka

nii
 U

AS
W

S1
01

5

Br
ad

yr
hiz

ob
ium

 sp
 S

K1
7

Br
ad

yr
hiz

ob
ium

 m
er

ca
nt

ei 
SE

M
IA

 6
39

9

Br
ad

yr
hiz

ob
ium

ac
ac

iae
 1

0B
B

Br
ad

yr
hiz

ob
ium

 u
aie

ns
e 

UF
LA

03
-1

64

Br
ad

yr
hiz

ob
ium

 o
ro

pe
dii

 P
ea

r7
6

Br
ad

yr
hiz

ob
ium

 tr
op

ici
ag

ri 
SZ

CC
T0

33
8

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
10

5

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
04

5

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
12

4

Br
ad

yr
hi

zo
bi

um
 s

p 
AU

G
A 

SZ
CC

T0
05

1

Br
ad

yr
hi

zo
bi

um
 a

ltu
m

 P
ea

r7
7

Br
ad

yr
hi

zo
bi

um
 e

ry
th

ro
ph

le
i M

T1
2

Br
ad

yr
hi

zo
bi

um
 q

ue
be

ce
ns

e 
12

S5

Br
ad

yr
hi

zo
bi

um
 q

ue
be

ce
ns

e 
66

S1
M

B

Br
ad

yr
hi

zo
bi

um
 s

p 
41

S5

Br
ad

yr
hi

zo
bi

um
 s

p 
RD

5-
C2

Br
ad

yr
hi

zo
bi

um
 s

p 
C9

Br
ad

yr
hi

zo
bi

um
 e

m
br

ap
en

se
 S

EM
IA

 6
20

8

Br
ad

yr
hi

zo
bi

um
 s

p 
CC

BA
U 

53
42

1

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i S
EM

IA
 5

87

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i T
np

ho
A3

3

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i U
SD

A
13

0

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i C
CB

AU
 4

32
97

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i B
R2

9

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i S
EM

IA
 5

01
9

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i N
BR

C 
14

79
1

Br
ad

yr
hi

zo
bi

um
 e

lka
ni

i U
SD

A 
76

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
BL

Y3
-8

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
BL

Y6
-1

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 2

13
65

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

61

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

40
6

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
SZ

C
C

T0
42

4

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
Se

m
ia

 9
38

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

94

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
C

C
BA

U
 0

57
37

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
U

FL
A0

61
3

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
Ar

g6
2

Br
ad

yr
hi

zo
bi

um
 s

p 
U

FL
A 

03
-3

21

Br
ad

yr
hi

zo
bi

um
 s

p 
U

SD
A 

34
58

Br
ad

yr
hi

zo
bi

um
 p

ac
hy

rh
iz

i B
R

32
62

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
C

ha
m

22
7

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
R

5

Br
ad

yr
hi

zo
bi

um
 s

p 
W

SM
 4

40
0

Br
ad

yr
hi

zo
bi

um
 s

p 
BR

P5
6

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

32
59

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
U

SD
A 

32
54

Br
ad

yr
hi

zo
bi

um
 p

ac
hy

rh
iz

i P
AC

 4
8

Br
ad

yr
hi

zo
bi

um
 p

ac
hy

rh
iz

i 1
04

0

Br
ad

yr
hi

zo
bi

um
 s

p 
6 

20
17

 1
S3

Br
ad

yr
hi

zo
bi

um
 s

p 
th

 b
2

Br
ad

yr
hi

zo
bi

um
 s

ep
te

nt
rio

na
le

 1
62

S2

Br
ad

yr
hi

zo
bi

um
 s

ep
te

nt
rio

na
le

 1
S1

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 C

I-1
B

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 C

I-4
1S

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 A

rg
68

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 5

17
53

4071 
MS

W ps 
muibozihrydarB

4920T
C

CZS irgaiciport 
muibozihrydarB

9145V
DB L psoneg 

muibozihrydarB
30301 

RB esneixuca
m 

muibozihrydarB
992

MPSTL ps 
muibozihrydarB

588PSTL ps 
muibozihrydarB

5120T
C

CZS ea
macij 

muibozihrydarB
4340T

C
CZS ea

macij 
muibozihrydarB

2240T
C

CZS ibalbal 
muibozihrydarB

9430T
C

CZS ea
macij 

muibozihrydarB

121oeL ps 
muibozihrydarB

3872
MS

W iinakle 
muibozihrydarB

1I
MP

M elaciportoen 
muibozihrydarB

071oeL ps 
muibozihrydarB2-

a1
iA

 p
s 

mu
ib

oz
ih

ry
da

rB

62
04

 o
SP

N
C 

ps
 

mu
ib

oz
ih

ry
da

rB

22
P

RB
 p

s 
mu

ib
oz

ih
ry

da
rB

90
00

T
C

CZ
S i

ba
lb

al 
mu

ib
oz

ih
ry

da
rB

31
-

M
Gs

 p
s 

mu
ib

oz
ih

ry
da

rB

14
71

 
MS

W i
hc

od
ru

m 
mu

ib
oz

ih
ry

da
rB

91
o

R 
ea

ma
te

r 
mu

ib
oz

ih
ry

da
rB

3 
RT

ML
 p

s 
mu

ib
oz

ih
ry

da
rB

33
-

Mn
Bs

 p
s 

mu
ib

oz
ih

ry
da

rB

31
 

RT
ML

 e
sn

ec
i 

mu
ib

oz
ih

ry
da

rB
19

71
 

MS
W 

es
ne

il
art

su
a 

mu
ib

oz
ih

ry
da

rB

Bradyrhizobium
 paxllaeri LM

TR
 2186
CA

P 
ea

ma
cij

 
mu

ib
oz

ih
ry

da
rB

68
03

2 
UA

B
C

C i
ba

lb
al 

mu
ib

oz
ih

ry
da

rB

Bradyrhizobium
 sp C

C
BAU

 051011

Bradyrhizobium
 sp W

SM
 1738

Bradyrhizobium
 archetypum

 W
SM

 1744

Bradyrhizobium
 sp SR

L28

Bradyrhizobium
 sp AU

G
A SZC

C
T0283

Bradyrhizobium
 algeriense R

ST91

Bradyrhizobium
 valentinum

 Lm
jM

6

Bradyrhizobium
 valentinum

 Lm
jM

3

Bradyrhizobium
 lablabi G

AS522

Bradyrhizobium
 ottaw

aense G
AS524

Bradyrhizobium
 lablabi M

T34

Bradyrhizobium
 sp KBS0725

Bradyrhizobium
 sp KBS0727

Bradyrhizobium
 sp AU

G
A SZC

C
T0158

Bradyrhizobium
 sp AU

G
A SZC

C
T0240

Bradyrhizobium
 sp

AU
G

A SZC
C

T0274

Bradyrhizobium
 sp AU

G
A SZC

C
T0160

Bradyrhizobium
 sp AU

G
A SZC

C
T0169

Bradyrhizobium
 sp JYM

T SZC
C

T0180

Bradyrhizobium
 sp JYM

T SZC
C

T0428

Bradyrhizobium
 sp AU

G
A SZC

C
T0042

Bradyrhizobium
 sp AU

G
A SZC

C
T0176

Bradyrhizobium
 sp AU

G
A SZC

C
T0182

Bradyrhizobium
 sp AU

G
A SZC

C
T0177

Bradyrhizobium
 sp AU

G
A SZC

C
T0222

Bradyrhizobium
 sp AU

G
A SZC

C
T0431

87
4S

A
G i

el
hp

or
ht

yr
e

mu
ib

oz
ih

ry
da

rB

Bradyrhizobium
 lablabi G

AS499

Bradyrhizobium
 erythrophlei G

AS242

Bradyrhizobium
 erythrophlei G

AS138

Bradyrhizobium
 sp URHD0069

Bradyrhizobium
 sp S2-20-1

Bradyrhizobium
 sp S2-11-4

Bradyrhizobium
 sp S2-11-2

Bradyrhizobium
 sp dw 411

Bradyrhizobium
 erythrophlei G

AS401

Bradyrhizobium
 canariense G

AS369

Bradyrhizobium
 sp dw 78

Bradyrhizobium
 sp S69

Rhodopseudom
onas palustris CG

A009

Rhodopseudom
onas palustris RCB100

Rhodopseudom
onas palustris ELI 1980

Rhodopseudom
onas palustris 2 1 37

Rhodopseudom
onas palustris DSM

126

Rhodopseudom
onas palustris TIE-1

Rhodopseudom
onas palustris CG

M
CC 1 2180

Rhodopseudom
onas palustris R1

Rhodopseudom
onas sp BR0C11

Rhodopseudom
onas palustris PS3

Rhodopseudom
onas sp BR0G

17

Rhodopseudom
onas palustris YSC3

Rhodopseudom
onas sp BR0M

22

Rhodopseudom
onas palustris XCP

Rhodopseudom
onas palustris GJ-22

Rhodopseudom
onas palustris 42OL

Rhodopseudom
onas sp W

A056

Rhodopseudom
onas pentothenatexigens JA575

Rhodopseudom
onas therm

otolerans JA576 NBRC 108863 KCTC 15144

Rhodopseudom
onas pseudopalustris DSM

 123

Rhodopseudom
onas palustris BisB5

Rhodopseudom
onas palustris HaA2

Rhodopseudom
onas sp AAP120

Rhodopseudom
onas palustris 2 1 18

Rhodopseudom
onas palustris BAL398

Rhodopseudom
onas faecalis JCM

 11668

Rhodopseudomonas palustris JSC-3b

Rhodopseudomonas rhenobacensis DSM 12706

Tardiphaga sp OK245

Tardiphaga sp OK246

Tardiphaga robiniae LMG 26467

Tardiphaga sp 37S4

Tardiphaga robiniae 581

Tardiphaga robiniae Vaf-07

Tardiphaga sp P9-11

Bradyrhizobium sp NFR13

Bradyrhizobiaceae bacterium PARB1

Rhodopseudomonas boonkerdii NS23

Rhodopseudomonas sp SK50-23

Tardiphaga sp vice278

Tardiphaga sp vice154

Tardiphaga sp vice352

Tardiphaga sp vice304

Afipia sp OHSU II-uncloned

Afipia sp OHSU I-uncloned

Afipia sp OHSU II-C2

Afipia sp OHSU I-C6

Afipia sp OHSU II-C1

Afipia sp OHSU I-C4

Afipia sp TMED4

Afipia sp NBIMC P1-C2

Afipia sp NBIMC P1-C1

Afipia sp NBIMC P1-C3

Afipia broomeae ATCC 49717

Afipia clevelandensis ATCC 49720

Bradyrhizobiaceae bacterium SG-6C

Bradyrhizobium sp CCH4-A6

Afipia birgiae 34632
Afipia birgiae

Bradyrhizobium sp CCH10-C7

Afipia massiliensis LC387

Afipia massiliensis DSM 17498

Bradyrhizobium sp G127

Afipia felis ATCC 53690

Afipia felis NCTC12499

Afipia felis NCTC12722Afipia felis

Afipia sp 1NLS2

Afipia carboxidovorans OM4

Afipia carboxidovorans OM5
Afipia sp 64-13

Afipia sp Root123D2

Bradyrhizobium sp U87765 SZCCT0134

Bradyrhizobium sp U87765 SZCCT0048

Bradyrhizobium sp U87765 SZCCT0109

Bradyrhizobium sp U87765 SZCCT0131

Bradyrhizobium sp U87765 SZCCT0110
Afipia sp P52-10

Nitrobacter winogradskyi NBRC 14297

Nitrobacter winogradskyi Nb-255

Nitrobacter sp Nb-311A

Nitrobacter vulgaris Ab1

Nitrobacter hamburgensis X14

Nitrobacter sp 62-23

Clade 3

Clade 2

Clade 1

Bradyrhizobium canariense UBMA510



Figure S3. Correlation analysis between Bradyrhizobium supergroups and basic soil character-
istics. The upper left and lower right triangles are Spearman and Pearson correlation analysis, 
respectively. Correlation coefficient is shown (ns represents non-significant difference). 
Blue-tinted squares represent negative correlations, while red-tinted squares represent positive 
correlations. The boldness of the colour represents the strength of the relationship between the 
variables, with stronger correlations having bolder colours. The number of asterisks denote the 
significance of the correlation: * refers to P < 0.05, ** refers to P < 0.01, *** refers to P < 0.001.
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Figure S4. The phylogenomic tree of the Photosynthetic Bradyrhizobium is based on the minimal 
ancestor deviation (MAD) rooting method. Solid circles in the phylogeny indicate nodes with 
IQ-Tree’s ultrafast bootstrap values ≥ 95%. The scale bar indicates the number of substitutions 
per site.
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Figure S5. The ASVs (amplicon sequence variants) and rpoB genes (amplified regions from Photosynthetic 
Bradyrhizobium genomes) tree. This gene tree was rooted by the minimum variance (MV) method. The 276 rpoB 
genes from PB genomes in this study were divided into each clade and main cluster (MC) according to Fig. 2. 
The scale bar indicates the number of substitutions per site.  
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Figure S6. The phyletic pattern of specific genes between three PB clades. The solid circles and blank in 
the right panel represent the presence and absence of the genes, respectively. The genome tree in the left 
panel was displayed in rectangular mode. Detailed information of specific genes was shown in Dataset S5. 
Histidine metabolism hutCFHIU, signaling and cellular processes mdoGH, raffinose/stachyose/melibiose 
transport system msmEFG, multidrug efflux system triABC, styrene and butanoate metabolism gctAB, 
glycerolipid metabolism dhaKLM, O2-independent ubiquinone biosynthesis ubiXTUVD, nitrogen metabolism 
(denitrification) narGHIJ napABCDE, photosynthetic genes 1) porphyrin metabolism bchCFMOXYZJ and 
chlBHILNPG 2) carotenoid biosynthesis crtCDIF 3) light-harvesting complex pufAB 4) photosynthetic reac-
tion center pufML and puhA, C4-dicarboxylate transport dctBD, adhesin transport system lapBCE, Type III 
secretion system, pyruvate metabolism porABC, multicomponent Na+:H+ antiporter mnhBD, glucose/man-
nose transport system gtsBC, formate dehydrogenase fdoHI, mannopine transport system attA1A2BC, 
Type VI secretion system, tungstate transport system tupABC, UDP-glucose/iron transport system fetAB, 
malonate decarboxylase mdcABCDEG, C1 metabolism mgsABC mxaFI and mxaACGKL, succinoglycan 
biosynthesis exoALOUWY, two-component system adeRS. The scale bar represents the number of

0.1
Legend from left to right

subsubstitutions per site.  

Clade
Clade 3

Clade 2

Clade 1

Background > Main cluster

MC1
MC2
MC3
MC4
MC5
MC6
MC7
MC8
MC9
MC10
MC11

hu
tC

 (K
05

83
6)

hu
tF

 (K
05

60
3)

hu
tH

 (K
01

74
5)

hu
tI 

(K
01

46
8)

hu
tU

 (K
01

71
2)

m
do

G
 (K

03
67

0)
m

do
H

 (K
03

66
9)

 
m

sm
E 

(K
10

11
7)

m
sm

F 
(K

10
11

8)
m

sm
G

 (K
10

11
9)

tri
A 

(K
21

13
6)

tri
B 

(K
21

13
7)

tri
C

 (K
21

13
4)

gc
tA

 (K
01

03
9)

gc
tB

 (K
01

04
0)

dh
aK

 (K
05

87
8)

dh
aL

 (K
05

87
9)

dh
aM

 (K
05

88
1)

ub
iX

 (K
03

18
6)

ub
iT

 (K
24

84
3)

ub
iU

 (K
24

84
4)

ub
iV

 (K
24

84
5)

ub
iD

 (K
03

18
2)

na
rG

 (K
00

37
0)

na
rH

 (K
00

37
1)

na
rI 

(K
00

37
4)

na
rJ

 (K
00

37
3)

bc
hC

 (K
11

33
7)

bc
hF

 (K
11

33
6)

bc
hM

 (K
03

42
8)

bc
hO

 (K
06

04
9)

bc
hX

 (K
11

33
3)

bc
hY

 (K
11

33
4)

bc
hZ

 (K
11

33
5)

bc
hJ

 (K
04

03
6)

ch
lB

 (K
04

03
9)

ch
lH

 (K
03

40
3)

ch
lI 

(K
03

40
5)

ch
lL

 (K
04

03
7)

ch
lN

 (K
04

03
8)

ch
lP

 (K
10

96
0)

ch
lG

 (K
04

04
0)

cr
tC

 (K
09

84
4)

cr
tD

 (K
09

84
5)

cr
tI 

(K
10

02
7)

cr
tF

 (K
09

84
6)

pu
cC

 (K
08

22
6)

pu
fA

 (K
08

92
6)

pu
fB

 (K
08

92
7)

pu
fM

 (K
08

92
9)

pu
fL

 (K
08

92
8)

pu
hA

 (K
13

99
1)

dc
tB

 (K
10

12
5)

dc
tD

 (K
10

12
6)

la
pC

 (K
12

54
2)

la
pB

 (K
12

54
1)

la
pE

 (K
12

54
3)

ys
cD

 (K
03

22
0)

ys
cJ

 (K
03

22
2)

ys
cL

 (K
03

22
3)

ys
cQ

 (K
03

22
5)

ys
cR

 (K
03

22
6)

ys
cT

 (K
03

22
8)

ys
cS

 (K
03

22
7)

ys
cV

 (K
03

23
0)

po
rA

 (K
00

16
9)

po
rB

 (K
00

17
0)

po
rC

 (K
00

17
2)

m
nh

B 
(K

05
56

6)
m

nh
D

 (K
05

56
8)

gt
sB

 (K
17

31
6)

gt
sC

 (K
17

31
7)

fd
oH

 (K
00

12
4)

fd
oI

 (K
00

12
7)

at
tA

1 
(K

11
08

0)
at

tA
2 

(K
11

07
9)

at
tB

 (K
11

07
8)

at
tC

 (K
11

07
7)

im
pA

 (K
11

90
2)

im
pB

 (K
11

90
1)

im
pC

 (K
11

90
0)

im
pF

 (K
11

89
7)

im
pG

 (K
11

89
6)

im
pH

 (K
11

89
5)

im
pI

 (K
11

89
4)

im
pJ

 (K
11

89
3)

im
pK

 (K
11

89
2)

im
pL

 (K
11

89
1)

im
pM

 (K
11

89
0)

tu
pA

 (K
05

77
2)

tu
pB

 (K
05

77
3)

tu
pC

 (K
06

85
7)

m
dc

A 
(K

13
92

9)
m

dc
G

 (K
13

93
4)

ST
AR

1 
(K

02
06

8)
ST

AR
2 

(K
02

06
9)

m
dc

B 
(K

13
93

0)
m

dc
C

 (K
13

93
1)

m
dc

D
 (K

13
93

2)
m

dc
E 

(K
13

93
3)

m
gs

A 
(K

22
08

1)
m

gs
B 

(K
22

08
2)

m
gs

C
 (K

22
08

3)
m

dh
1 

(K
14

02
8)

m
dh

2 
(K

14
02

9)
m

xa
A 

(K
16

25
6)

m
xa

C
 (K

16
25

7)
m

xa
G

 (K
16

25
5)

m
xa

K 
(K

16
25

8)
m

xa
L 

(K
16

25
9)

ex
oA

 (K
16

55
7)

ex
oL

 (K
16

55
8)

ex
oO

 (K
16

55
5)

ex
oU

 (K
16

56
4)

ex
oW

 (K
16

56
2)

ex
oY

 (K
16

56
6)

ad
eR

 (K
18

14
4)

ad
eS

 (K
18

14
3)

na
pA

 (K
02

56
7)

na
pB

 (K
02

56
8)

na
pC

 (K
02

56
9)

na
pD

 (K
02

57
0)

na
pE

 (K
02

57
1)

Tw
o-co

mponent sy
ste

m

Histi
dine m

etabolism

Signaling and ce
llular p

rocesse
s

Raffin
ose/sta

chyose/m
elibiose tra

nsport s
yst

em

Multid
rug efflu

x s
yst

em

Styr
ene and butanoate m

etabolism

Glyc
erolipid m

etabolism

O 2
-in

dependent u
biquinone biosyn

thesis

Denitrif
ica

tion (N
itro

gen m
etabolism

)

Photosyn
thetic 

genes

C4-dica
rboxyl

ate tra
nsport

Adhesin
 tra

nsport s
yst

em

Typ
e III

 se
cre

tion sy
ste

m

Pyru
vate m

etabolism

Multic
omponent N

a+:H+ antiporte
r

Glucose/m
annose tra

nsport

Mannopine tra
nsport

Typ
e VI se

cre
tion sy

ste
m

Form
ate dehydrogenase

Tu
ngsta

te tra
nsport s

yst
em

Malonate decarboxyl
ase

C1 m
etabolism

UDP-glucose/iro
n tra

nsport s
yst

em

Succi
noglyc

an biosyn
thesis

Denitrif
ica

tion



Figure S7. Growth of representative strains from the populations delineated 
by PopCOGenT for the PB of Bradyrhizobium on methanol as a sole carbon 
source, with the presence of lanthanide (Ln) species (Ce2+, 30 uM). The 
reference strain Bradyrhizobium diazoefficiens USDA110 was used as a 
positive control. Error bars indicate the standard deviation of the mean from 
three replicates.
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Figure S9. Comparison of the genomic context of the nif gene cluster (nif island) (A) and T3SS gene 
cluster (B) in the representative strains of the Photosynthetic Bradyrhizobium. Gene functions are distin-
guished by different colors. The visualization of gene arrangement is performed with DNA-features-view-
er v3.0.3 (Zulkower and Rosser, 2020). (C) The phylogenetic tree of the rhcN protein from Bradyrhizobi-
um. The rhcN families were defined according to Teulet et al. (2020). The gene tree was rooted using the 
minimum variance (MV) method. The different colored branches correspond to the distinct genetic orga-
nization of the T3SS clusters to which the rhcN gene belongs. The rhcN in the strain Bradyrhziobium sp. 
36 is not shown as it belongs to a different type of T3SS, likely a result of HGT from distantly related 
bacteria according to Teulet et al. (2020). Black circles in the phylogeny indicate nodes with IQ-Tree’s 
ultrafast bootstrap values ≥95%. The scale bar indicates the number of substitutions per site.  

Bradyrhizobium diazoefficiens CB1809

Bradyrhizobium japonicum USDA 135

Bradyrhizobium diazoefficiens 172S4

Bradyrhizobium japonicum FN1

Bradyrhizobium japonicum 5038

Bradyrhizobium japonicum S 204-1

Bradyrhizobium liaoningense CCBAU 05525

Bradyrhizobium ottawaense SZCCT0046

Bradyrhizobium diazoefficiens SZCCT0287-1

Bradyrhizobium liaoningense SZCCT0233-1
Bradyrhizobium japonicum SEMIA 566Bradyrhizobium diazoefficiens NK6-1Bradyrhizobium diazoefficiens HH15Bradyrhizobium diazoefficiens Y21Bradyrhizobium japonicum S 340-1Bradyrhizobium diazoefficiens CPAC 390
Bradyrhizobium sp CCBAU 15635Bradyrhizobium japonicum CCBAU 15618

Bradyrhizobium japonicum USDA 38
Bradyrhizobium sp CCBAU 15544

Bradyrhizobium sp 323S2

Bradyrhizobium japonicum NBRC 14783

Bradyrhizobium ottawaense USDA 4

Bradyrhizobium diazoefficiens 110spc4

Bradyrhizobium liaoningense SZCCT0342-1

Bradyrhizobium diazoefficiens USDA 110 USDA110

Bradyrhizobium japonicum 5873

Bradyrhizobium japonicum E109

Bradyrhizobium diazoefficiens 113-2

Bradyrhizobium japonicum USDA 6

Bradyrhizobium japonicum CCBAU 15517-1

Bradyrhizobium diazoefficiens CCBAU 41267

Bradyrhizobium diazoefficiens H12S4

Bradyrhizobium japonicum SEMIA 5079

Bradyrhizobium liaoningense SZCCT0133-1

Bradyrhizobium liaoningense SZCCT0285-1

Bradyrhizobium lupini DSM 30140

Bradyrhizobium diazoefficiens F07S3

Bradyrhizobium diazoefficiens SEMIA 5080

Bradyrhizobium diazoefficiens Is-1

Bradyrhizobium japonicum CCBAU 83623-1

Bradyrhizobium liaoningense CCBAU 83689

Bradyrhizobium ottawaense SZCCT0284

Bradyrhizobium sp 144S4

Bradyrhizobium diazoefficiens USDA 122

Bradyrhizobium japonicum J5

Bradyrhizobium japonicum S 370

Bradyrhizobium sp SG09

Bradyrhizobium liaoningense SZCCT0293-1

Bradyrhizobium japonicum USDA 123-1

Bradyrhizobium diazoefficiens XF7

Bradyrhizobium daqingense CCBAU 15774

Bradyrhizobium japonicum USDA 500

Bradyrhizobium diazoefficiens CPAC 394

Bradyrhizobium ottawaense OO99

Bradyrhizobium diazoefficiens HF08

Bradyrhizobium japonicum USDA 300

Bradyrhizobium diazoefficiens USDA 11
0

Bradyrh
izo

bium huanghuaihaiense CGMCC 1 10948

Bradyrh
izo

bium japonicu
m CCBAU 15354-1

Bradyrh
izo

bium diazoeffic
iens S

EMIA 586

Bradyrh
izo

bium sp CCBAU 15615

Bradyrh
izo

bium diazoeffic
iens S

ZCCT0341-1

Bradyrh
izo

bium sp
 CCBAU 43298

Bradyrh
izo

bium japonicu
m Is-

34

Bradyrh
izo

bium japonicu
m USDA 124

Bradyrh
izo

bium daqingense
 CGMCC 1 10947

Brad
yrh

izo
biu

m ja
po

nic
um

 CCBAU 25
43

5

Brad
yrh

izo
biu

m di
az

oe
ffic

ien
s S

ZCCT03
40

-1

Brad
yrh

izo
biu

m di
az

oe
ffic

ien
s C

PAC 39
2

Brad
yrh

izo
biu

m na
nn

ing
en

se
 C

CBAU 53
39

0

Brad
yrh

izo
biu

m sa
cc

ha
ri p

9-2
0

Brad
yrh

izo
biu

m sa
cc

ha
ri B

R 10
55

6

Brad
yrh

izo
biu

m sa
cc

ha
ri B

R 10
55

5

Brad
yrh

izo
biu

m yu
an

ming
en

se
 C

CBAU 35
15

7

Brad
yrh

izo
biu

m sp
 IC

30
69

Bra
dy

rh
izo

biu
m yu

an
ming

en
se

 C
GMCC 1 

35
31

-1

Bra
dy

rh
izo

biu
m sp

 IC
40

61

Br
ad

yrh
izo

biu
m sp

 N
BA

IM
18

Br
ad

yrh
izo

biu
m yu

an
ming

en
se

 C
CBA

U 05
62

3

Br
ad

yrh
izo

biu
m yu

an
ming

en
se

 C
CBA

U 10
07

1-
1

Br
ad

yrh
izo

biu
m sp

 R
P6

Br
ad

yr
hiz

ob
ium

 yu
an

m
ing

en
se

 B
RP

09

Br
ad

yr
hiz

ob
ium

 sp
 IC

40
60

Br
ad

yr
hiz

ob
ium

 sp
 N

BA
IM

20

Br
ad

yr
hiz

ob
ium

 sp
 IC

40
59

Br
ad

yr
hiz

ob
ium

 sp
 N

BA
IM

32

Br
ad

yr
hiz

ob
ium

 yu
an

m
ing

en
se

 C
CB

AU
 2

50
21

-1

Br
ad

yr
hiz

ob
ium

 sp
 W

BA
H1

0

Br
ad

yr
hi

zo
bi

um
 s

p 
O

RS
 2

85

Br
ad

yr
hi

zo
bi

um
 n

an
ni

ng
en

se
 C

CB
AU

 5
17

57

Br
ad

yr
hi

zo
bi

um
 s

p 
W

SM
17

43

Br
ad

yr
hi

zo
bi

um
 a

gr
es

te
 C

NP
So

 4
01

0

Br
ad

yr
hi

zo
bi

um
 lia

on
in

ge
ns

e 
CC

NW
SX

03
60

-1

Br
ad

yr
hi

zo
bi

um
 ja

po
ni

cu
m

 C
C8

29

Br
ad

yr
hi

zo
bi

um
 s

p 
LC

T2

Br
ad

yr
hi

zo
bi

um
 o

tta
wa

en
se

 L
2

Br
ad

yr
hi

zo
bi

um
 s

p 
NB

AI
M

01

Br
ad

yr
hi

zo
bi

um
 g

lyc
in

is
CN

PS
o 

40
16

Br
ad

yr
hi

zo
bi

um
 z

ha
nj

ia
ng

en
se

 C
C

BA
U

 5
17

87

Br
ad

yr
hi

zo
bi

um
 iv

or
en

se
 A

rg
68

-1

Br
ad

yr
hi

zo
bi

um
 b

ra
si

le
ns

e 
Ar

g6
2-

1

Br
ad

yr
hi

zo
bi

um
 q

ue
be

ce
ns

e 
12

S5
Br

ad
yr

hi
zo

bi
um

 s
p 

38
S5

Br
ad

yr
hi

zo
bi

um
 s

p 
1S

5
Br

ad
yr

hi
zo

bi
um

 q
ue

be
ce

ns
e 

66
S1

M
B

Br
ad

yr
hi

zo
bi

um
 s

p 
41

S5
Br

ad
yr

hi
zo

bi
um

 s
p 

th
 b

2-
1

Br
ad

yr
hi

zo
bi

um
 s

ep
te

nt
rio

na
le

 1
62

S2
-1

Br
ad

yr
hi

zo
bi

um
 s

ep
te

nt
rio

na
le

 1
S1

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
SE

M
IA

 5
01

9
Br

ad
yr

hi
zo

bi
um

 b
ra

si
le

ns
e 

U
FL

A0
61

3
Br

ad
yr

hi
zo

bi
um

 e
lk

an
ii 

U
SD

A 
61

Br
ad

yr
hi

zo
bi

um
 e

lk
an

ii 
N

BR
C

 1
47

91
Br

ad
yr

hi
zo

bi
um

 e
lk

an
ii 

U
SD

A 
76

Br
ad

yr
hi

zo
bi

um
 s

p 
C

C
BA

U
 2

13
65 92

RB iinakle 
muibozihrydarB

33AohpnT iinakle 
muibozihrydarB

79234 
UAB

C
C iinakle 

muibozihrydarB

785 AI
MES iinakle 

muibozihrydarB 42
40

T
C

CZ
S i

in
ak

le
 

mu
ib

oz
ih

ry
da

rB

9
C 

ps
 

mu
ib

oz
ih

ry
da

rB

49
 A

DS
U i

in
ak

le
 

mu
ib

oz
ih

ry
da

rB

73
75

0 
UA

B
C

C i
in

ak
le

 
mu

ib
oz

ih
ry

da
rB

Bradyrhizobium
 elkanii U

SD
A 406

Bradyrhizobium
 elkanii U

SD
A 130

Bradyrhizobium
 sp BR

P56
Bradyrhizobium

 ivorense C
I-41S-1

Bradyrhizobium
 ivorense C

I-1B-1
Bradyrhizobium

 sp C
C

BAU
 51753

Bradyrhizobium
 sp C

C
BAU

 53421-1
Bradyrhizobium

 elkanii Sem
ia 938

Bradyrhizobium
 elkanii BLY3-8-1

Bradyrhizobium
 elkanii BLY6-1-1

Bradyrhizobium
 pachyrhizi BR

3262
Bradyrhizobium

 brasilense R
5

Bradyrhizobium
 sp W

SM
 4400

Bradyrhizobium
 sp U

SD
A 3458

Bradyrhizobium
 elkanii U

SD
A 3259

Bradyrhizobium
 elkanii U

SD
A 3254

Bradyrhizobium
 pachyrhizi PAC 48

Bradyrhizobium
 sp NBAIM

14

Bradyrhizobium
 sp NBAIM

16

Bradyrhizobium
 sp BRP23

Bradyrhizobium
 sp NBAIM

03

Bradyrhizobium
 sp IC3123

Bradyrhizobium
 sp BRP05

Bradyrhizobium
 sp NBAIM

02

Bradyrhizobium
 sp BRP20

Bradyrhizobium
 sp BRP19

Bradyrhizobium
 sp IC3195

Bradyrhizobium
 sp SUTN9-2

Bradyrhizobium
 sp UFLA 03-321

Bradyrhizobium
 sp CIR3A

Bradyrhizobium
 sp IAR9

Bradyrhizobium
 yuanm

ingense BR3267

Bradyrhizobium
 sp Gha

Bradyrhizobium sp Rc3b

Bradyrhizobium shewense ERR11

Bradyrhizobium sp cir1 CIR1

Bradyrhizobium sp Ghvi

Bradyrhizobium zhanjiangense CCBAU 51778

Bradyrhizobium zhanjiangense CCBAU 51781

Bradyrhizobium zhanjiangense CCBAU 51770

Bradyrhizobium sp Rc2d

Bradyrhizobium genosp SA-3 Rp7b

Bradyrhizobium sp CIR48

Bradyrhizobium sp AC87j1-1

Bradyrhizobium sp ERR14

Bradyrhizobium sp CIR18

Bradyrhizobium sp WSM2793

Bradyrhizobium acaciae 10BB

Bradyrhizobium brasilense Cham227

Bradyrhizobium arachidis CB756

Bradyrhizobium arachidis USDA 3384

Bradyrhizobium sp USDA 3456

Bradyrhizobium genosp SA-4 str CB756

Bradyrhizobium arachidis LMG 26795

Bradyrhizobium arachidis CCBAU 051107

Bradyrhizobium sp CCBAU 51765

Bradyrhizobium frederickii CNPSo 3424-1

Bradyrhizobium sp LVM 105-1

Bradyrhizobium frederickii CNPSo 3426-1

Bradyrhizobium niftali CNPSo 3448

Bradyrhizobium cajani 1010

Bradyrhizobium forestalis INPA54B

Bradyrhizobium vignae

Bradyrhizobium vignae ISRA400

Bradyrhizobium vignae LMG 28791

Bradyrhizobium sp SBR1B-1

Bradyrhizobium embrapense SEMIA 6208

Bradyrhizobium pachyrhizi 1040

Bradyrhizobium tropiciagri SEMIA 6148

Bradyrhizobium sp UFLA03-84

Bradyrhizobium viridifuturi SEMIA 690

Bradyrhizobium uaiense UFLA03-164

Bradyrhizobium altum Pear77

Bradyrhizobium oropedii Pear76

Bradyrhizobium guangxiense CCBAU 53363

Bradyrhizobium guangdongense CCBAU 51658

Bradyrhizobium guangdongense CCBAU 51649

Bradyrhizobium sp CCBAU 53338

Bradyrhizobium sp CH81

Bradyrhizobium guangzhouense CCBAU 51670

Bradyrhizobium guangzhouense CCBAU 53426

Bradyrhizobium guangdongense CGMCC 1 15034

Bradyrhizobium guangzhouense CCBAU 53424

Bradyrhizobium sp CCBAU 53351

Bradyrhizobium yuanmingense P10 130

Bradyrhizobium yuanmingense 3051

Bradyrhizobium sp NAS80 1

Bradyrhizobium sp AS23 2

Bradyrhizobium sp DOA1

Bradyrhizobium sp LH237

Bradyrhizobium sp Cp5 3

Bradyrhizobium sp BRP22

Bradyrhizobium neotropicale MPMI1

Bradyrhizobium macuxiense BR 10355

Bradyrhizobium valentinum LmjM3-2
Bradyrhizobium valentinum LmjM6-2
Bradyrhizobium sp sGM-13-2
Bradyrhizobium sp sBnM-33
Bradyrhizobium algeriense RST91Bradyrhizobium murdochi WSM 1741-2Bradyrhizobium sp WSM 1738-2Bradyrhizobium sp SRL28Bradyrhizobium retamae Ro19Bradyrhizobium icense LMTR 13Bradyrhizobium archetypum WSM 1744

Bradyrhizobium australiense WSM 1791
Bradyrhizobium paxllaeri LMTR 21

Bradyrhizobium lablabi CCBAU 23086-1

Bradyrhizobium sp CCBAU 051011

Bradyrhizobium sp LMTR 3
Bradyrhizobium sp Leo170-1

Bradyrhizobium sp Leo121-1
Bradyrhizobium elkanii WSM2783

Bradyrhizobium sp WSM3983

Bradyrhizobium centrolobii BR 10245

Bradyrhizobium neotropicale BR 10247

Bradyrhizobium diazoefficiens 182 5

Bradyrhizobium diazoefficiens 65 7

Bradyrhizobium diazoefficiens 38 8

Bradyrhizobium manausense BR 3351

Bradyrhizobium sp NAS96 2

Bradyrhizobium sp WSM4349

Bradyrhizobium sp Ec3 3

Bradyrhizobium valentinum LmjM3-1

Bradyrhizobium valentinum LmjM6-1

Bradyrhizobium sp WSM 1738-1

Bradyrhizobium murdochi W
SM 1741-1

Bradyrhizobium sp sGM-13-1

Bradyrhizobium sp Tv2a-2

SZCCHNS30581

SZCCHNRI2061

SZCCHNR1017

SZCCHNRI2049

HKCCYLR1013

SZCCHNR1008

SZCCHNR1007

SZCCHNR1066

SZCCHNRI1008

HKCCYLR
10

23

SZCCHNRI10
07

SZCCHNR10
19

SZCCHNRI10
73

SZCCHNR31
07

SZCCHNS30
58

2

SZC
CHNR10

35

SZC
CHNRI30

52

SZC
CHNR10

22

SZC
CHNS10

49

SZC
CHNRI10

05

SZ
CCHNR10

97

SZ
CCHNS3

05
71

SZ
CCHNR10

99

HK
CC

YL
S1

07
5

HK
CC

YL
R1

02
8

SZ
CC

HN
R1

06
4

SZ
CC

HN
RI

10
29

SZ
CC

HN
R1

01
8

SZ
CC

HN
R1

03
0

SZ
CC

HN
S3

05
72

HK
CC

YL
S3

07
0

SZ
CC

HN
S1

05
0

HK
CC

YL
RH

30
59

HK
CC

YL
RH

30
05

HK
CC

YL
R1

02
9

SZ
CC

HN
RI

10
01

HK
CC

YL
R1

02
2

HK
CC

YL
RH

30
78

SZ
CC

HN
RI

20
50

SZ
CC

HN
S3

05
2

SZ
CC

HN
RI

20
13

SZ
C

C
H

N
R

I2
00

9

SZ
C

C
H

N
R

I3
05

11

SZ
C

C
H

N
R

I3
05

12

SZ
C

C
H

N
S3

05
1

SZ
C

C
H

N
S3

01
8

SZ
C

C
H

N
R

I3
04

2

SZ
C

C
H

N
R

I3
03

7

SZ
C

C
H

N
R

I3
01

8

SZ
C

C
H

N
G

30
15

H
KC

C
YL

R
H

10
32

H
KC

C
YL

R
H

10
74

H
KC

C
YL

R
H

10
73

H
KC

C
YL

R
H

10
43

H
KC

C
YL

S1
04

9

H
KC

C
YL

R
H

11
44

SZ
C

C
H

N
S1

01
2

SZ
C

C
H

N
R

10
23

SZ
C

C
H

N
R

10
58

2601
H

RLY
C

CK
H

1101
R

N
H

C
CZS

8501I
R

N
H

C
C ZS41

02
I

R
N

H
C

CZ
S

43
01

H
RL

Y
C

CK
H

61
03

I
R

N
H

C
CZ

SSZC
C

H
N

R
I2007

SZC
C

H
N

S3053

SZC
C

H
N

S3016

H
KC

C
YLR

H
1030

H
KC

C
YLR

H
3097

SZC
C

H
N

R
I3043

H
KC

C
YLR

H
1065

H
KC

C
YLR

H
3089

Bradyrhizobium
 oligotrophicum

 S58

SZC
C

H
N

R
1043

SZC
C

H
N

R
1083

SZC
C

H
N

R
1051

SZC
C

H
N

S30592

SZC
C

H
N

R
1098

SZC
C

H
N

S30591

SZC
C

H
N

R
2028

SZC
C

H
N

R
1047

SZCCHNR1053

SZCCHNR1093

SZCCHNPS1003

SZCCHNRI20481

HKCCYLRH1072

Bradyrhizobium
 ivorense CI-41S-2

Bradyrhizobium
 ivorense CI-1B-2

Bradyrhizobium
 sp th b2-2

Bradyrhizobium
 septentrionale 162S2-2

Bradyrhizobium
 diazoefficiens SZCCT0341-2

Bradyrhizobium
 diazoefficiens SZCCT0340-2

Bradyrhizobium
 diazoefficiens SZCCT0287-2

Bradyrhizobium
 yuanm

ingense CGM
CC 1 3531-2

Bradyrhizobium
 yuanm

ingense CCBAU 10071-2

Bradyrhizobium
 liaoningense CCNW

SX0360-2

Bradyrhizobium
 m

ercantei SEM
IA 6399

Bradyrhizobium
 m

acuxiense BR 10303

Bradyrhizobium murdochi W
SM 1741-3

Bradyrhizobium sp CCBAU 53421-2

Bradyrhizobium lablabi CCBAU 23086-2

Bradyrhizobium elkanii BLY3-8-2

Bradyrhizobium elkanii BLY6-1-2

Bradyrhizobium sp AC87j1-2

Bradyrhizobium ivorense Arg68-2

Bradyrhizobium brasilense Arg62-2

Bradyrhizobium japonicum CCBAU 15354-2

Bradyrhizobium diazoefficiens NK6-2

Bradyrhizobium liaoningense SZCCT0133-2

Bradyrhizobium liaoningense SZCCT0293-2

Bradyrhizobium liaoningense SZCCT0342-2

Bradyrhizobium japonicum S 340-2

Bradyrhizobium japonicum USDA 123-2

Bradyrhizobium liaoningense SZCCT0285-2

Bradyrhizobium japonicum S 204-2

Bradyrhizobium japonicum CCBAU 15517-2

Bradyrhizobium liaoningense SZCCT0233-2

Bradyrhizobium japonicum CCBAU 83623-2

Bradyrhizobium sp SBR1B-2

Bradyrhizobium sp WSM1417

Bradyrhizobium sp Leo170-2

Bradyrhizobium sp Leo121-2

Bradyrhizobium sp LVM 105-2

Bradyrhizobium frederickii CNPSo 3426-2

Bradyrhizobium frederickii CNPSo 3424-2

Bradyrhizobium yuanmingense CCBAU 25021-2

1

Supergroup
Bradyrhizobium elkanii
Bradyrhizobium jicamae
Photosynthetic Bradyrhizobium
Kakadu
Bradyrhizobium japonicum

Sequenced in this study

WSM1741-like T3SS cluster

S58 Rhc-T3SS cluster

Tv2a-2 Rhc-T3SS cluster

Rhcl-T3SS cluster
(RhcIa + RhcIb)Legend from outer to inner

9,000 12,000 15,000 18,000 21,000 24,000 27,000

Bradyrhizobium oligotrophicum S58
rhcVrhcC2 rhcN rhcUrhcD rhcJ rhcTrhcRnolVrhcC1

rhcQ rhcS

y4yS nolU



B

SZC
C
H
N
R
10

21

SZC
C
H
N
R
10

85

SZC
C
H
N
S
30

12
1

SZC
C
H
N
G

R
10

05

SZC
C
H
N
R
I2

01
0

SZC
C
H
N
F30

21
2

H
K
C
C
Y
LS

10
11

STM
38

43

SZC
C
H
N
G

30
15

SZC
C
H
N
R
I2

04
9

SZC
C
H
N
S
30

58
1

SZC
C
H
N
S10

12

SZC
C
H
N
R
10

19

SZC
C
H
N
R
10

43

SZC
C
H
N
R
10

53

SZC
C
H
N
S
30

59
2

SZC
C
H
N
R
I3

04
3

SZC
C
H
N
R
I3

01
6

SZC
C
H
N
S30

53

SZC
C
H
N
S30

16

SZC
C
H
N
R
30

03

SZC
C
H
N
R
I1

00
9

SZC
C
H
N
R
10

15

SZC
C
H
N
S30

02

SZC
C
H
N
S20

21

SZC
C
H
N
S20

22

SZC
C
H
N
R
10

02

O
R
S
27

8

0

2

4

6

8

n
m

o
l 
e

th
y
le

n
e

 /
p

la
n

t/
h

MC1 MC2 MC3 MC4 MC5 MC6

A

Figure S10. Ability of several representative strains of the main clusters 

identified in PB supergroup to fix nitrogen during their free-living and 

symbiotic states. (A) Free-living nitrogen fixation after 8 days of culture 

in vacutainer tube. Two replicates of each strain were performed under 

this condition and their average values were used for this figure. (B) 

Nitrogen fixation of A. indica plants inoculated with different PB 

representative strains at 17 days post-inoculation. In (A) and (B), 

ORS278 is used as a positive control and USDA110 (a member of B. 

japonicum supergroup) is used as a negative control in (A). NI: non

inoculated. MC: Main Cluster

MC1 MC2 MC3 MC4 MC5 MC6

SZC
C
H
N
R
10

21

SZC
C
H
N
R
10

85

SZC
C
H
N
S
30

12
1

SZC
C
H
N
G

R
10

05

SZC
C
H
N
R
I2

01
0

SZC
C
H
N
F30

21
2

H
K
C
C
Y
LS

10
11

STM
38

43

SZC
C
H
N
G

30
15

SZC
C
H
N
R
I2

04
9

SZC
C
H
N
S
30

58
1

SZC
C
H
N
S10

12

SZC
C
H
N
R
10

19

SZC
C
H
N
R
10

43

SZC
C
H
N
R
10

53

SZC
C
H
N
S
30

59
2

SZC
C
H
N
R
I3

04
3

SZC
C
H
N
R
I3

01
6

SZC
C
H
N
S30

53

SZC
C
H
N
S30

16

SZC
C
H
N
R
30

03

SZC
C
H
N
R
I1

00
9

SZC
C
H
N
R
10

15

SZC
C
H
N
S30

02

SZC
C
H
N
S20

21

SZC
C
H
N
S20

22

SZC
C
H
N
R
10

02

O
R
S
27

8

U
S
D
A
11

0 N
I

0

2

4

6

8

10

n
m

o
l 
e

th
y
le

n
e

/t
u

b
e

/h



O
R

S
2
7
8

O
R

S
2
7
8

A

B

O
R

S
2
7
8

MC4

N
I

N
I MC2

O
R

S
2
7
8

MC3

O
R

S
2
7
8

MC6

N
I

O
R

S
2
7
8

MC5

N
I

N
I

N
I MC1

O
R

S
2
7
8

C
la

d
e
 3

-M
C

5

S
Z

C
C

H
N

R
3
0
0
3

S
Z

C
C

H
N

R
I2

0
4
9

C
la

d
e
 3

-M
C

2
C

la
d
e
 3

-M
C

4

S
Z

C
C

H
N

R
I3

0
1
6

C
la

d
e
 3

-M
C

6

S
Z

C
C

H
N

R
1
0
0
2

Figure S11. Complementary data of Fig. 3 showing symbiotic properties of 

several representative strains of the main clusters identified in PB supergroup. 

(A) Comparison of the growth of the A. india plant (leaf phenotype) non-

inoculated (NI) or inoculated with different representative strains of PB. All 

representative strains tested from each MC are present in this order : MC1 -

SZCCHNR1021; SZCCHNR1085; SZCCHNS30121; SZCCHNGR1005; 

SZCCHNRI2010; SZCCHNF30212; MC2 - SZCCHNG3015; SZCCHNRI2049; 

SZCCHNS30581; SZCCHNS1012; SZCCHNR1019; MC3 - SZCCHNR1043; 

SZCCHNR1053; SZCCHNS30592; SZCCHNRI3043; MC4 - SZCCHNRI3016; 

SZCCHNS3053; SZCCHNS3016; MC5 - SZCCHNR3003; SZCCHNRI1009; 

SZCCHNR1015; SZCCHNS3002 and MC6 - SZCCHNS2021; SZCCHNS2022; 

SZCCHNR1002. ORS278 is used as control. (B) Confocal microscopy images 

of micro-section of nodules elicited by the other Clade 3 strains tested after 

staining with SYTO9 (green, live bacteria), propidium iodide (red, infected 

plant nuclei and dead bacteria or bacteria with compromised membranes) and 

calcofluor (blue, plant cell wall). Scale bars: column 1, 200 μm; column 2, 10 

μm.



Figure S12. Gel electrophoresis image of DNA from PB strains amplified with the specific rpoB primer 
set BR2106F/BR2516R.
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