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Supplementary Figure S1: Maximum-likelihood phylogeny based on a total of 80 16S rRNA
gene sequences were used for this phylogeny, including all described Bradyrhizobium type strains
(until August 2020), strains investigated in this study and outgroup. Bosea thiooxidans DSM9653"
was used as the outgroup. GenBank accession numbers are indicated in brackets and the strains
investigated in this study are shown in color. Bootstrap values were inferred from 1000 replicates
and only the support values greater than 60% are shown on the nodes. The scale bar indicates the
nucleotide substitutions per site. The taxa included all partial 16S rRNA sequences available for
Bradyrhizobium type strains described to date (August 2020).
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Supplementary Figure S2: Maximum-likelihood phylogeny of 92 protein-coding genes identified and extracted using the UBCG pipeline
(Na et al., 2018). This phylogeny includes all the strains within the B. elkanii supergroup with genome sequences (listed in brackets)
available as per Avontuur et al. 2019. Bradyrhizobium japonicum USDA 67 was used an outgroup. Only strains of the proposed novel
species for which a genome sequence is available was included in the phylogeny and is indicated in color. Incorrect species names are
rectified and indicated in brackets with an asterisk. Names are corrected according to the Genome Taxonomy Database (Parks et al.,2018)
Bradyrhizobium type strains are shown in bold. Nodal support values include gsi (Gene Support Index) shown in bold, followed by the
bootsrap support. The scale bar represents the number of nucleotide changes per site.
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Supplementary Figure S3: A heatmap showing fast alignment-free computation of whole-genome Average Nucleotide Identity (FastANI) similarity
values relative to the intra-generic relationships of Bradyrhizobium elkanii supergroup based on the maximume-likelihood topology (Supplementary
Figure 1). FastANI values were calculated utilizing the Mashmap algorithm (Jain et al., 2018).



62Bradyrhizobium sp. BHICB.DNG6
100[LBradyrhizobium sp. CH2440
B. japonicum USDAG", B. huanghuaihaiense LMG26136",B. dagingense LMG26137",B. diazoefficiens USDA110", Bradyrhizobium spp. USDA122
Bradyrhizobium spp. H10, H12, H14, H15.CR, H16.CR to USDA124, USDA138, USDA135, USDA38, USDA4
Bradyrhizobium spp. H7, H8, H9, H13.CR, M16
77L_B. nanningense CCBAU 53390
B. sacchari p9-20"
Bradyrhizobium sp. QA4
94| | Bradyrhizobium spp. T8, T9, T11, T13, T15
83LB. yuanmingense CCBAU100717, Bradyrhizobium sp. BDV5419
—1 100 Bradyrhizobium sp. ORS1844
90[ | Bradyrhizobium sp. ORS1816
98[l_Bradyrhizobium spp. GHa, GHx
Bradyrhizobium spp. ORS1832, ORS1383
Bradyrhizobium sp. ORS524
Bradyrhizobium spp. H1 to H6, M1 to M12
94|Bradyrhizobium sp. R10m
g7Bradyrhizobium spp. R2m, R8m
69Bradyrhizobium sp. R10
60 Bradyrhizobium sp. SA39.6b1
Bradyrhizobium sp. CB736
B. forestalis INPA54BT
74 B. frederickii CNPS03426"
96[_B. niftali CNPS034487
4 rBradyrhizobium sp. Arg105
85LBradyrhizobium spp. USDA3384, RC3b, CB756
Bradyrhizobium spp. ARR858, ARR685
ggiBradyrhizobium spp. ARR688, ARR400, ARR770, ARR840, ARR854
Bradyrhizobium sp. ARR859
7¢LBradyrhizobium sp. ARR434
Bradyrhizobium sp. ARR595
Bradyrhizobium sp. ARR751
Bradyrhizobium spp. ARR660, ARR468
Bradyrhizobium sp. ARR549
({_EBradyrhizobium sp. ARR867
84L_Bradyrhizobium sp. WSM1743
100rBradyrhizobium spp. GC1d, GHiv
_[Bradyrhizobium sp. GHvi
Bradyrhizobium sp. ORS1896
Bradyrhizobium sp. ORS1810
Bradyrhizobium spp. FP1c, RP6b
H |Bradyrhizobium sp. RC2d
— radyrhizobium spp. FC1b, R8, RP7b
Bradyrhizobium sp. FP4f
Bradyrhizobium sp. GP2e
Bradyrhizobium sp. R3
B. zhanjiengense CCBAU517787
Bradyrhizobium sp. ORS938
Bradyrhizobium sp. KFR22
Bradyrhizobium sp. BM25
Bradyrhizobium sp. WSM2793
Bradyrhizobium sp. BM1
100B- acaciae sp. nov. 16BAno1
B. acaciae sp. nov. 19AJ
B. acaciae sp. nov. 19AH
B. acaciae sp. nov. 10BB”
100] Bradyrhizobium sp. CPAC.M9

E‘]ﬁ‘Eradyrhizobium sp. LD6

90

|3

[*2)

76|

81

7

s

B. brasilense Cham227
Bradyrhizobium sp. LDa
LB. brasilense Cham231
Bradyrhizobium sp. ORS130
M B. brasilense UFLA03-3217
B. tropiciagri SEMIA 61487
B. uaiense UFLA03-64"

B. viridifuturi SEMIA 6907
100B. embrapense SEMIA 62087
L—Bradyrhizobium sp. USDA3152A
——DBradyrhizobium sp. ARR410
99 Bradyrhizobium sp. ARR551

100
WEBradyrhizobium sp. ARR696
Bradyrhizobium sp. ARR341

90—Bradyrhizobium sp. AEKY10
g2 EBradyrhizobium sp. F3b
Bradyrhizobium sp. Jwc91.2
82Bradyrhizobium sp. ORS170
Bradyrhizobium sp. ORS1812
B. pachyrhizi PAC48T
Bradyrhizobium spp. USDA3254, USDA3259
Bradyrhizobium sp. ORS166
99 Bradyrhizobium sp. USDA3139
B. brasilense R5
B. ivorense CI-1BT
Bradyrhizobium spp. ARR862, ARR863
Bradyrhizobium spp. ARR375, ARR401, ARR404
Bradyrhizobium sp. ARR560
97|, Bradyrhizobium sp. CCT6220
1001B. elkanii USDAT76T, Bradyrhizobium spp. USDA61, USDA94, M13, M14 M15
Bradyrhizobium sp. CH2506
Bradyrhizobium sp. CH2498
100} Bradyrhizobium spp. CH2310, CH2318
72ABradyrhizobium sp. CH2510
Bradyrhizobium sp. CH2490
Bradyrhizobium sp. C8
Bradyrhizobium sp. Lcamp8
Bradyrhizobium spp. CH2437, Lcamp6
Bradyrhizobium sp. CBP70
Bradyrhizobium spp. FTA6, Ppau3.41
82L_Bradyrhizobium spp. Lcamp1, ORSAT6, ORSAT8
Bradyrhizobium sp. USDA3517
WMBradyrhizobium sp. ORS138
Bradyrhizobium sp. ORS88
Bradyrhizobium sp. ARR705
3 Bradyrhizobium sp. ARR781
g1| [Bradyrhizobium spp. ARR286
100LBradyrhizobium sp. ARR65
Bradyrhizobium sp. Rp2.1
Bradyrhizobium sp. C10.2
Bradyrhizobium sp. C8P.1 . . .
Bradyrhizobium sp. da3.1 Clade VIl Tropical and subtropical Americas + Japan
96 IBradyrhizobium spp. Mm1.3, EC3.3
B. iriomotense LMG24129"
Bradyrhizobium sp. CH2509

97

80

63

64

Bradyrhizobium spp. ORS285, ORS287, ORS352, ORS364
Bradyrhizobium sp. PIJ237
. guangzhouense CCBAU 516707 . . .
750|B. guangxiense CCBAU 533637 Clade VIII Tropical and subtropical Americas
B. guangdongense CCBAU 516497
Bradyrhizobium sp. SEMIA6144

B. jicamae PAC68™ Clade XVI Central America
Bradyrhizobium spp. ARR312, ARR681, ARR218, ARR478, ARR83 ==

ﬂtBradyrhizobium sp. ARR699
Bradyrhizobium sp. ARR766
Bradyrhizobium spp. ARR598, ARR600, ARR691
100B- archetypum WSM17447
96[LB. australiense WSM17917

Bradyrhizobium sp. LMG 25572
B. murdochi WSM17417, Bradyrhizobium sp. WSM1735,
00Bradyrhizobium sp. WSM1790
| rB. algeriense RST89T Clade IV Australia + Spain + Morocco + China
B. retamae Ro19
B. valentinum LmjM3T7
Bradyrhizobium sp. LmjM1
Bradyrhizobium sp. LmjM6
Bradyrhizobium sp. LmjM2
4,.Bradyrhizobium spp. LmjTA6, LmjTA10
Bradyrhizobium sp. LmjG3
Bradyrhizobium sp. LmjM10
Bradyrhizobium sp. LmjG2 - S~
B. cytisi CTAW11T
Bradyrhizobium sp. PL41
Bradyrhizobium spp. CH2352, CH2355
Bradyrhizobium sp. USDA3505
Bradyrhizobium spp. C4, CH2443
Bradyrhizobium sp. CH239
Bradyrhizobium sp. FTA7
Bradyrhizobium sp. CH2438
o5 +Bradyrhizobium sp. WSM1417
66 Bradyrhizobium spp. Lpo12, Lpo19
Bradyrhizobium spp. genista10, th.b2
Bradyrhizobium sp. cytisus11
B. rifenseCTAW717

84

76

76

o
=

10

o

radyrhizobium spp. ARC403, 4516, C5.2, DES.B1
radyrhizobium sp. J.UKR5.1
Bradyrhizobium sp. C9Z.4
Bradyrhizobium sp. BLUT1
Bradyrhizobium spp. JAN16, J.ANG91.6, J. ANG92.6, J.UKR*.1
Bradyrhizobium sp. D1
Bradyrhizobium spp. SE12, SE13
Bradyrhizobium sp. 3LBC
Bradyrhizobium sp. UPP348
Bradyrhizobium sp. 9LBC
81 Bradyrhizobium sp. 6LBC
Bradyrhizobium spp. LL13, SE14, SE16, UPP113, UPP133, UPP162, UPP312, UPP331, UPP342, UPP345, UPP347, UPP351
Bradyrhizobium spp. RLA08, UPP333, UPP361
67| LBradyrhizobium sp. NZP2309
Bradyrhizobium spp. WM9, SE11
Bradyrhizobium sp. UPP253
Bradyrhizobium sp. WU140
Bradyrhizobium spp. Os6, Os9
Bradyrhizobium sp. UPP344
Bradyrhizobium spp. SE06, UPP323, UPP343
Bradyrhizobium sp. WSM2148
Bradyrhizobium sp. WSM2156
Bradyrhizobium spp. SE01 to SE05, SE08, UPP212, UPP241, UPP243
Bradyrhizobium sp. 1S20
’{Bradyrhizobium spp. VK7, Zaluz80
- Bradyrhizobium sp. BLUH1
—Bradyrhizobium sp. 8LBI
Bradyrhizobium sp. MCOCO04
Bradyrhizobium spp. W72, Oc1
Bradyrhizobium sp. WSM866
Bradyrhizobium sp. Oc3A
Bradyrhizobium sp. WSM1420
Bradyrhizobium sp. WSM2458
WiBradyrhizobium spp. WSM2154, A13, SE07, SE09, UPP242, Oc4
L Bradyrhizobium sp. Oc9
radyrhizobium spp. WU425, 3516, WSM1998, ICEB
Bradyrhizobium sp. Oct39
~ Bradyrhizobium sp. UPP201
Bradyrhizobium sp. WSM2150
Bradyrhizobium sp. WSM2153
Bradyrhizobium sp. SE10
L Bradyrhizobium sp. 5S10
72-fradyrhizobium sp. WSM2149
Bradyrhizobium sp. UPP233
Bradyrhizobium sp. WU8
Bradyrhizobium sp. WSM469
[Bradyrhizobium spp. WSM2159, WSM2157, WSM2151, WSM2152, WSM2155, SE02
Bradyrhizobium sp. WSM1253
Bradyrhizobium sp. UPP213
Bradyrhizobium sp. MCLAO7
Bradyrhizobium sp. Oc6
Bradyrhizobium spp. ICEA, ICED
Bradyrhizobium sp. 2S9
Bradyrhizobium sp. WSM468
691Bradyrhizobium sp. WSM471
Bradyrhizobium sp. LmjH2p — -~
Bradyrhizobium sp. LmjA2
Bradyrhizobium sp. LmjC
Bradyrhizobium sp. LmjX10
Bradyrhizobium sp. LmjX7 .
Bradyrhizobium sp. LmjB2b Clade XI Spaln
Bradyrhizobium sp. LmjL5
91l Bradyrhizobium sp. LmjD32
Bradyrhizobium sp. LmjL9
Bradyrhizobium sp. LmjL7
0 Bradyrhizobium sp. CH2493

10
91 B. macuxiense BR10303" ] . .
4‘:5%:0:)"— BR102457 Clade V Tropical and subtropical Americas

Bradyrhizobium sp. TV2a.2
Bradyrhizobium sp. ARR487

9

67

Clade Il Europe & Mediterranean

73,

N\

100]

78

Bradyrhizobium spp. T3, T5, T16, T2
r
700l Bradyrhizobium sp. H11 :l Clade XIlI Nepal
9‘? Bradyrhizobium sp. ARR394 =

97|l Bradyrhizobium spp. ARR494, ARR534
90| L Bradyrhizobium spp. ARR678, ARR679
L Bradyrhizobium spp. ARR603, ARR476
74_{_ Bradyrhizobium sp. WSM3985

Bradyrhizobium sp. WSM3992

Bradyrhizobium sp. USDA3002
Bradyrhizobium sp. BDV5029
Bradyrhizobium sp. WSM2254
L Bradyrhizobium sp. BDV5057
81| i Bradyrhizobium sp. BDV5325
|- Bradyrhizobium sp. USDA3475

Bradyrhizobium sp. BDV5173
Bradyrhizobium sp. BDV5493
Bradyrhizobium sp. WSM3987 .
I Bradyrhizobium spp. WSM3981, wsm3es2, wsmaees | Clade | Australia
Bradyrhizobium sp. WSM3978
Bradyrhizobium sp. WSM3993
Bradyrhizobium sp. WSM3988
Bradyrhizobium sp. WSM3979
{ Bradyrhizobium sp. WSM3980
86 | Bradyrhizobium sp. WSM3986
Bradyrhizobium sp. WSM3989
L Bradyrhizobium sp. WSM3983
Bradyrhizobium sp. WSM3990
Bradyrhizobium sp. WSM3977
Bradyrhizobium sp. WSM3996
Bradyrhizobium sp. WSM3995
Bradyrhizobium sp. WSM3991
- Bradyrhizobium sp. USDA3001

Bradyrhizobium sp. WSM2249
{ Bradyrhizobium sp. WSM3976

Bradyrhizobium sp. WSM3997 —

B. oropedii sp. nov. Pear76”, Pear128, Pear129, Leo176, B. altum sp.nov. Pear77TC|ade X1V South Africa

99

98, Bradyrhizobium sp. WSM2783 .
Bradyrhizobium sp. WSM2632 -_]Clade XI" SOUth Afrlca

B. ivorense Arg68, B. brasilense Arg62
Bradyrhizobium sp. Leo79, Leo84
Bradyrhizobium spp. Leo78, Leo132, Leo142

Bradyrhizobium sp. Leo117 Clade XV South Africa

Bradyrhizobium sp. Leo20
Methylobacterium nodulans ORS2060" _J

Clade Il Cosmopolitan



Supplementary Figure S4: Maximum likelihood phylogeny of the genus Bradyrhizobium based
on nodA gene sequences used in Beukes et al., (2016) study. Methylobacterium nodulans
ORS2060" was used as an outgroup. Strains of novel species are shown in their respective colours.
Bootstrap support values are inferred from 1000 replicates and values greater than 60% are

indicated at the nodes. The scale bar indicates the number of nucleotide changes per site.



