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Figure S1. Genome survey of S. guianensis utilizing a k-mer-based approach.
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Figure S2. Genome continuity inspector (GCI) assessment analysis of chromosome 1 of S. guianensis 
based on ONT and PacBio HiFi reads.
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Figure S3. GCI assessment analysis of chromosome 2 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S4. GCI assessment analysis of chromosome 3 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S5. GCI assessment analysis of chromosome 4 of S. guianensis based on ONT and PacBio HiFi reads.



0 20 40 60 80 100 120
Genomic Position (Mb)

0

50

100

150

200

250

300

De
pt

h

Filtered depth across the whole genome:chr5

HiFi
Nano

The region with the depth in the range of (0, 0.1*mean_depth] The region of zero depth Mean CoverageThe region with the depth in the range of (0, 0.1*mean_depth] The region of zero depth Mean Coverage

Figure S6. GCI assessment analysis of chromosome 5 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S7. GCI assessment analysis of chromosome 6 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S8. GCI assessment analysis of chromosome 7 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S9. GCI assessment analysis of chromosome 8 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S10. GCI assessment analysis of chromosome 9 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S11. GCI assessment analysis of chromosome 10 of S. guianensis based on ONT and PacBio HiFi reads.
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Figure S12. Gene Ontology (GO) classification of the S. guianensis gene set.



339334559

2220
2059

1720

8914

1508

965
913

792784
650644643

517508498
433401394

244240233226219205201178151148136129110109104101 99 93 93

10000

7500

5000

2500

0

Sh
ar

ed
 g

en
e 

fa
m

ily
 s

iz
e

A. duranensis
A. evenia
A. ipaensis
A. thaliana
C. cajan
G. max
L. japonicus
M. polymorpha
M. truncatula
S. angustifolia
S. guianensis
S. tora

05K10K15K20K
Gene family Size

Figure S13. Upset plot illustrating the distribution of ortholog groups (OGs) among 11 legume plants and A. thaliana.



 

DH4-2
DH3-1
DH1-1
DH10-3
BS1-1
BS2-3
PN14-1
FS3-1-1
PS5-1
DH12-1
PN1-1
NN1-2-1
PN15-3
NN1-1
Bradyrhizobium stylosanthis strain BR 446 (KU724142.1)
Bradyrhizobium stylosanthis strain BR 511 (KU724144.1)
Bradyrhizobium stylosanthis strain BR 510 (KU724143.1)
Bradyrhizobium diazoefficiens strain USDA 110 (NR_114612.1)
Bradyrhizobium ganzhouense strain RITF806 (JQ796661.2)
NN3-1
LY1
SM3-1
SM5-1
NN1-1-2
TJ
LY3
Bradyrhizobium guangdongense strain CCBAU 51649 (KC508867.1)
ZJ2-1
SM2-3
LY2-1
Bradyrhizobium japonicum strain USDA 123 (AF363151.1)
Bradyrhizobium daqingense strain CCBAU 15774 (HQ231274.1)
RJS12-1
RJS9-2
RJS2-3
DF2
DF6
DF5
DF3
DF4
Bradyrhizobium jicamae strain G177 (MK817575.1)
Bradyrhizobium icense strain LMTR 13 (KF896156.1)
RJS9-1
Bradyrhizobium ferriligni strain CCBAU 51502 (KJ818096.1)
Bradyrhizobium tropiciagri strain SEMIA 6148 (AY904753.1)
CM2
PS2-1
CM4
CM6
PS2-1-1
PN13-3
CM3
PS7-1

LZ3-2 

LZ2-2 

LZ2-1

Rhizobium leguminosarum strain RP-2 (MN067721.1)
Rhizobium leguminosarum bv. viciae USDA 2370 (NR_044774.1)
YM11-1
Bradyrhizobium ingae strain BR 10250 (KF927043.1)
Bradyrhizobium japonicum strain CCBAU 53229 (EF394143.1)
Bradyrhizobium huanghuaihaiense strain CCBAU 23303 (HQ231463.1)
Bradyrhizobium arachidis strain CCBAU 051107 (HM107167.1)
LZ2

Tree scale: 0.1

Rhizobium

Bradyrhizobium

Figure S14. Phylogenetic tree analysis of bacteria isolated from the nodules of
 
Bradyrhizobium strain LZ3-2 used for inoculating S. guianensis
S. guianensis using 16S rRNA gene sequences. The red arrow indicates the 

 in the field 
experiment.



Statistic of Differently Expressed Genes

0
10

00
20

00
30

00
40

00
50

00
60

00
70

00

5773

4532

4058

5846

4151 4318

Up

Down
N

um
be

r o
f g

en
es

Nodule / Root−Br Root+Br / Root−Br Nodule / Root+Br

Figure S15. Number of DEGs in pairwise comparisons among nodules, root−Br, and root+Br groups of S. guianensis.



1 5 10 15

Log2FC

Log2F
C

(N
odule 

/ R
oot+B

r)

Gene name
Homolog in

other legumesGene ID

Log2F
C

(N
odule 

/ R
oot-B

r)

Symbiotic process

Log2F
C

(N
odule 

/ R
oot+B

r)

Gene name
Homolog in

other legumesGene ID

Log2F
C

(N
odule 

/ R
oot-B

r)

Symbiotic process

1.57

1.26

4.03

6.67

2.22

6.41

3.48

4.77

1.09

3.56

5.22

1.01

1.47

1.50

1.60

1.93

4.76

6.07

1.24

7.66

1.82

2.53

5.87

5.19

1.77

7.48

2.51

2.56

2.02

1.24

3.44

1.69

1.23

2.54

1.32

1.51

2.06

1.16

2.28

3.88

6.67

1.32

5.85

6.10

5.22

5.22

5.78

1.84

3.03

2.55

3.34

3.26

1.26

3.47

3.33

5.71

2.48

1.63

2.51

2.53

2.22

1.54

2.90

2.50

3.70

2.49

2.33

2.16

2.87

1.61

5.83

6.73

1.23

1.37

7.07

3.86

6.57

1.05

1.72

4.61

2.33

3.57

3.07

3.88

2.68

3.73

1.93

4.37

1.86

6.85

6.84

6.90

5.90

3.85

5.14

6.69

2.76

1.00

6.60

2.12

1.90

1.58

5.66

5.78

2.02

1.84

1.60

3.89

1.68

2.19

2.83

1.32

1.39

1.11

6.79

1.15

2.99

2.34

2.78

2.24

4.91

15.71

1.92

12.46

2.58

6.40

1.51

5.86

9.89

1.31

2.40

1.57

1.23

4.44

3.34

5.88

3.01

7.46

4.27

2.39

10.67

5.55

1.69

6.11

4.00

4.74

2.92

3.58

1.82

4.94

4.69

2.48

1.20

2.45

4.11

3.26

5.33

2.48

9.80

1.26

9.45

7.21

3.22

5.82

8.89

1.56

3.39

1.83

5.46

2.77

3.49

5.11

4.90

6.59

4.73

1.29

2.23

2.66

3.17

2.92

4.13

4.63

2.60

3.41

3.07

7.43

1.51

2.31

8.90

10.10

4.68

2.31

12.59

1.31

15.77

1.84

1.44

5.91

2.81

2.97

3.48

4.60

1.51

2.59

2.96

4.18

1.34

18.53

11.99

18.41

5.32

5.08

5.75

12.08

1.26

1.36

10.54

1.09

3.25

2.22

10.66

6.03

1.43

3.75

4.16

4.54

1.21

5.59

2.12

2.09

3.13

2.09

12.04

1.14

2.47

3.05

SGM04g01710.1
SGM10g02026.1
SGM03g03089.1

Lj1g3v3023720 LjKLV Autoregulation of Nodule Number
Lj0g3v0083059 LjLSK1 Autoregulation of Nodule Number
Medtr7g029290 MtTML1 Autoregulation of Nodule Number

SGM06g01636.1 Lj1g3v3690180 LjFEN1 Bacterial Maturation

SGM03g01027.1
SGM03g00234.1
SGM10g02363.1

Medtr4g085800 MtDNF2 Defense
Medtr7g022640 MtNAD1 Defense
Medtr3g079850 MtSymCRK Defense

SGM02g03123.1
SGM02g00076.1
SGM02g03309.1
SGM02g01072.1
SGM02g02848.1
SGM01g03727.1
SGM02g03391.1
SGM02g02744.1
SGM02g02412.1
SGM02g02420.1
SGM02g02421.1
SGM08g00959.1
SGM05g02644.1
SGM02g03394.1
SGM01g02709.1
SGM08g00769.1
SGM10g00971.1

Glyma.01G239600 GmHID Early Signaling
Glyma.16G212300 GmRj2 Early Signaling

Lj2g3v1549600 LjCYCLOPS Early Signaling
Lj2g3v1415410 LjEPR3 Early Signaling
Lj2g3v2088070 LjNENA Early Signaling
Lj0g3v0301709 LjSIE3 Early Signaling
Lj1g3v3404420 LjSIP1 Early Signaling
Lj2g3v1467920 LjSYMRK Early Signaling
Medtr5g097910 MtCHR Early Signaling
Medtr5g097910 MtCHR Early Signaling
Medtr5g097910 MtCHR Early Signaling
Medtr3g065980 MtDELLA1 Early Signaling

MT35v5_contig_55897_1 MtDELLA3 Early Signaling
Medtr5g026460 MtHMGR1 Early Signaling
Medtr4g020620 MtPHO2-like Early Signaling
Medtr5g083030 MtPUB1 Early Signaling
Medtr5g083030 MtPUB1 Early Signaling

SGM01g00574.1
SGM05g00215.1

Medtr8g056820 MtRj4 Host Range Restriction
Medtr8g056820 MtRj4 Host Range Restriction

SGM04g02162.1
SGM04g02163.1
SGM01g02071.1
SGM05g02838.1
SGM01g01514.1
SGM09g02000.1
SGM01g00015.1

Glyma.02G290100 GmPAP4 Nodule Metabolism
Glyma.02G290100 GmPAP4 Nodule Metabolism

Lj4g3v2215210 LjSUS1/3 Nodule Metabolism
Lj4g3v2215210 LjSUS1/3 Nodule Metabolism
Medtr2g076670 MtDEBINO4 Nodule Metabolism
Medtr2g076670 MtDEBINO4 Nodule Metabolism

Phvul.009G002200 PvPRAT3 Nodule Metabolism

SGM03g00676.1
SGM01g04108.1
SGM01g04310.1
SGM02g01126.1
SGM07g01102.1
SGM04g01800.1
SGM02g01899.1
SGM08g00013.1
SGM05g03328.1
SGM01g04183.1
SGM01g02287.1
SGM08g02927.1
SGM05g03447.1
SGM10g02114.1
SGM07g00262.1
SGM01g03275.1
SGM02g01080.1
SGM07g02068.1
SGM05g00942.1
SGM07g03438.1
SGM04g01852.1
SGM04g00680.1
SGM04g02086.1
SGM09g02744.1
SGM05g00385.1
SGM10g02105.1
SGM09g01543.1
SGM07g03197.1
SGM04g02987.1
SGM06g01540.1
SGM08g01525.1
SGM09g03022.1
SGM03g02876.1
SGM08g02542.1
SGM03g02853.1
SGM09g00915.1

Glyma.18G244300 GmACP Nodule Organogenesis
Glyma.07G172000 GmINS1 Nodule Organogenesis
Glyma.07G172000 GmINS1 Nodule Organogenesis
Glyma.07G172000 GmINS1 Nodule Organogenesis
Glyma.07G172000 GmINS1 Nodule Organogenesis
Glyma.19G108800 GmNAC181 Nodule Organogenesis
Glyma.01G086700 GmNIGT1a Nodule Organogenesis
Glyma.04G000600 GmNINa Nodule Organogenesis
Glyma.18G010800 GmRR11d Nodule Organogenesis
Glyma.10G261900 GmSPX5 Nodule Organogenesis

Lj5g3v0692300 LjCKX3 Nodule Organogenesis
Lj5g3v0692300 LjCKX3 Nodule Organogenesis
Lj5g3v0962690 LjIPT3 Nodule Organogenesis
Lj5g3v0962690 LjIPT3 Nodule Organogenesis
Lj5g3v1697430 LjLIN Nodule Organogenesis
Medtr3g083580 MtBG2 Nodule Organogenesis
Medtr3g083580 MtBG2 Nodule Organogenesis
Medtr3g099620 MtbHLH1 Nodule Organogenesis
Medtr4g102510 MtCCS52a Nodule Organogenesis
Medtr4g008860 MtEFD Nodule Organogenesis
Medtr7g085810 MtERN1 Nodule Organogenesis
Medtr1g012960 MtKNAT3 Nodule Organogenesis
Medtr0041s0100 MtLOG1 Nodule Organogenesis
Medtr0041s0100 MtLOG1 Nodule Organogenesis
Medtr4g087620 MtMPK6 Nodule Organogenesis
Medtr4g087620 MtMPK6 Nodule Organogenesis
Medtr7g113680 MtNF-YC1 Nodule Organogenesis
Medtr1g009200 MtNIP Nodule Organogenesis
Medtr7g090020 MtNOOT Nodule Organogenesis
Medtr7g090020 MtNOOT Nodule Organogenesis
Medtr2g101090 MtPEN3-like Nodule Organogenesis
Medtr2g101090 MtPEN3-like Nodule Organogenesis
Medtr4g051330 MtRR9 Nodule Organogenesis
Medtr8g086270 MtSGF14 Nodule Organogenesis

Phvul.011G209300 PvANN1 Nodule Organogenesis
Phvul.011G209300 PvANN1 Nodule Organogenesis

SGM02g03290.1
SGM10g00871.1
SGM01g02441.1
SGM08g02149.1
SGM02g00438.1
SGM10g01928.1
SGM09g01159.1
SGM09g01161.1
SGM09g02875.1
SGM03g01616.1
SGM04g00854.1
SGM07g03317.1
SGM09g00637.1
SGM01g00240.1
SGM03g00879.1
SGM06g01080.1
SGM07g00405.1
SGM01g03618.1
SGM07g00690.1

Glyma.01G009600 GmPHR1 Nutrition Transport
Glyma.18G018900 GmSULTR2;1a Nutrition Transport
Glyma.07G088200 GmSULTR3;5b Nutrition Transport
Glyma.13G041300 GmSWEET3c Nutrition Transport
Glyma.05g121600 GmVTL1a Nutrition Transport
Glyma.05g121600 GmVTL1a Nutrition Transport

Lj3g3v0838300 LjMATE1 Nutrition Transport
Lj3g3v0838300 LjMATE1 Nutrition Transport
Lj3g3v0838300 LjMATE1 Nutrition Transport
Medtr4g019870 MtCOPT1 Nutrition Transport
Medtr1g010270 MtMOT1.2 Nutrition Transport
Medtr1g010270 MtMOT1.2 Nutrition Transport
Medtr1g010270 MtMOT1.2 Nutrition Transport
Medtr4g064893 MtMTP2 Nutrition Transport
Medtr1g116930 MtNPF7.6 Nutrition Transport

Medtr1g041695.1 MtPHO1.1 Nutrition Transport
Medtr1g075640.1 MtPHO1.2 Nutrition Transport
Medtr4g094325 MtVTL4 Nutrition Transport
Medtr4g094325 MtVTL4 Nutrition Transport

SGM01g00476.1
SGM01g00110.1
SGM01g00111.1
SGM01g00112.1
SGM10g02194.1
SGM02g02609.1
SGM02g02144.1
SGM05g02360.1
SGM02g00953.1
SGM06g03096.1
SGM09g00464.1
SGM04g03049.1
SGM06g02874.1
SGM09g03080.1
SGM07g01505.1
SGM03g03034.1
SGM02g02083.1

Glyma.12G083500 GmAGO5 Rhizobial Infection
Lj3g3v3338170 LjGlb1-1 Rhizobial Infection
Lj3g3v3338170 LjGlb1-1 Rhizobial Infection
Lj3g3v3338170 LjGlb1-1 Rhizobial Infection
Lj0g3v0306419 LjNPL Rhizobial Infection
Lj4g3v3099540 LjnsRING Rhizobial Infection

Lj1g3v0415090.1 LjRINRK1 Rhizobial Infection
Lj1g3v0415090.1 LjRINRK1 Rhizobial Infection
Lj2g3v1670990 LjROP6 Rhizobial Infection
Medtr1g094960 MtARF16a Rhizobial Infection
Medtr3g106430 MtFLOT4 Rhizobial Infection
Medtr1g056530 MtNF-YA1 Rhizobial Infection
Medtr1g056530 MtNF-YA1 Rhizobial Infection
Medtr3g107970 MtRbohA Rhizobial Infection
Medtr4g129010 MtSPK1 Rhizobial Infection
Medtr6g027840 MtVPY Rhizobial Infection

Phvul.007G058000 PvNod22 Rhizobial Infection

SGM04g00290.1
SGM08g00757.1
SGM01g01771.1
SGM01g02918.1
SGM02g01520.1
SGM06g00310.1
SGM02g03029.1
SGM08g02227.1
SGM08g02703.1

Medtr4g079800 MtCP6 Senescence
Medtr5g083170 MtFER2 Senescence
Medtr4g081870 MtNAC969 Senescence
Medtr4g081870 MtNAC969 Senescence
Medtr4g081870 MtNAC969 Senescence
Medtr4g081870 MtNAC969 Senescence
Medtr5g011120 MtSGR Senescence
Medtr5g011120 MtSGR Senescence
Medtr1g016780 MtVPE Senescence

SGM01g02822.1
SGM08g02768.1
SGM01g04352.1
SGM10g02031.1

Medtr8g097320 MtsymREM1 Symbiosome Formation
Medtr3g102980 MtZPT2 Symbiosome Formation

Phvul.011G061100 PvRabA2 Symbiosome Formation
Phvul.011G061100 PvRabA2 Symbiosome Formation

Figure S16. Heatmap of SNF genes upregulated in nodules relative to both 

root−Br and root+Br groups.
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Figure S17. Venn diagram showing the overlap between SNF genes 
and DEGs in the root+Br group relative to the root−Br group.
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Figure S18. Phylogenetic tree of CHR family members from S. guianensis, G. max, and M. truncatula.
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 root+Br and root−Br groups.
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 Figure S20. Heatmap of differentially expressed PAL, C4H, and 4CL 
genes between the root+Br and root−Br groups.
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Figure S21. Photographs of different tissue parts of S. guianensis collected 
for transcriptome sequencing.
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Figure S22. BUSCO completeness assessment of genome assemblies (a) and annotated gene sets (b) across
 eleven species in the comparative genomic analysis.


