Supplementary Materials

Title : CopG1, a novel transcriptional regulator affecting symbiosis in Bradyrhizobium sp. SUTN9-2

Praneet Wangthaisong 1, Pongdet Piromyou 2, Pongpan Songwattana 2, Tarnee Phimphong 1, Apisit Songsaeng 1, Natcha Pruksametanan 1, Pakpoom Boonchuen 1, Jenjira Wongdee 2, Kamonluck Teamtaisong 3, Panlada Tittabutr 1,  Nantakorn Boonkerd 1, Shusei Sato 4, Neung Teaumroong 1

1 School of Biotechnology, Institute of Agricultural Technology, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand.
2 Institute of Research and Development, Suranaree University of Technology, Nakhon Ratchasima 30000, Thailand.
3 The Center for Scientific and Technological Equipment, Suranaree University of Technology, Nakhon Ratchasima, Thailand
4 Graduate School of Life Sciences, Tohoku University, Sendai 980-8577, Japan.















Table S1. Nodulation pouch test inoculated with Bradyrhizobium sp. SUTN9-2 and ∆copG1 in various legumes.

	Plants 
	Nodulation a
	 

	
	SUTN9-2
	∆copG1
	 

	Papilionoideae
	
	
	 

	Genistoids
	
	
	 

	Crotalaria juncea 
	(+)
	(-)
	 

	Dalbergioids
	
	
	 

	Aeschynomene americana cv. Thai
	(+)
	(-)
	 

	Arachis hypogaea cv. Thainan-9 
	(+)
	(-)
	 

	A. hypogaea cv. Khonkaen 5
	(+)
	(-)
	 

	Millettioids
	
	
	 

	Indigofera tinctoria
	(+)
	(-)
	 

	Macroptilium atropurpureum
	(+)
	(-)
	 

	Vigna radiata cv. SUT1
	(+)
	(-)
	 

	V. radiata cv. CN72
	(+)
	(-)
	 

	V. radiata cv. KUML4
	(+)
	(-)
	 

	V. radiata cv. CN36
	(+)
	(-)
	 

	V. radiata cv. KPS1
	(+)
	(-)
	 

	V. mungo cv. U thong 2
	(+)
	(-)
	 

	V. subterranean 
	(+)
	(-)
	 

	a (+), Normal nodule formation; (-),Cannot form nodules






Table S2. Identification and characterization of selected protein bands from Bradyrhizobium sp. SUTN9-2 with genistein induction (bands 1, 3 and 6) using MASCOT program and NCBI BLAST.
	Protein band 
	Protein name
	Sequences coverage (%)
	PI
	Score
	NCBI accession no.

	1
	NopX
	27%
	5.12
	1283
	PWE77101.1

	3
	Dct
	31%
	8.86
	306
	WP_036025066.1

	6
	NopP
	18%
	4.88
	120
	PWE81636.1
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Figure S1. The genetic organization of type IV secretion system cluster 1 (T4SS1) and cluster 2 (T4SS2) located on chromosome of Bradyrhizobium sp. SUTN9-2. The characterizations of mutants are indicated by arrows and lines. Modified from Wangthaisong et al., 2023 [1].
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Figure S2. CLUSTALW (2.1) Multiple sequence alignments of copG1 and copG2 gene sequences in Bradyrhizobium sp. SUTN9-2. The definitions of the consensus colors are shown in black for identical sequences and red for dissimilar sequences. The nucleotide sequences alignments were represented as follows: “*”, conserved sequences (identical), “”, gap.
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Figure S3. CLUSTALW (2.1) Multiple sequence alignments of CopG1 and CopG2 amino acid sequences in Bradyrhizobium sp. SUTN9-2. The definitions of the consensus colors are shown in black for identical sequences and red for dissimilar sequences. The protein sequences alignments were represented as follows: “*”, conserved sequences (identical), “:”, conservative mutation, “”, semi-conservative mutation, “”, gap.
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Figure S4. Protein domain architecture analysis of CopG proteins in bradyrhizobia. Colors of domain classifications are consistent with labeling.
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Figure S5.  Amino acid sequences of protein selected band 1, analyzed by MASCOT program.
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Figure S6.  Amino acid sequences of protein selected band 3, analyzed by MASCOT program.
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Figure S7.  Amino acid sequences of protein selected band 6, analyzed by MASCOT program.
[image: ]

Figure S8. Protein domain architecture analysis of  TraG1 (A) and VirD21 (B) protein sequences in Bradyrhizobium sp. SUTN9-2. Colors of domain classifications are consistent with labeling.




























Reference
1. 	Wangthaisong, P.; Piromyou, P.; Songwattana, P.; Wongdee, J.; Teamtaisong, K.; Tittabutr, P.; Boonkerd, N.; Teaumroong, N. The type IV secretion system (T4SS) mediates symbiosis between Bradyrhizobium sp. SUTN9-2 and legumes. Appl. Environ. Microbiol. 2023, 89, e00040-23.


image7.png
k% MASCOT Search Results
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Sequence similarity is available as an NCBI BLAST search of AOAS4OHIL1|AOAB4OHIL1 SBRAD against nr.

Search parameters

MS data file: DI\ID proteins\mgf\260\wt 1.mgf
Enzyme Trypsin/P: cuts C-term side of KR.
Fixed modifications:  Carbamidomethyl (C)

Variable modifications: Oxidation (M)

Protein sequence coverage: 27%
Matched peptides shown in bold red.

1 MSVNNLSLTA SSSLSGLAPG PSSARDLSNE EAMLASFSLK DNVDDHSTPQ
51 DPPAADSAKQ LTEELTQEVR NILPPEIKAA LDACOQAPEP SSAESSAVAS
101 APKIAEAPVQ SSRITWNSGT LTDAELQTVS VLNRHKDKCP LDWKSLGDLA
151 NDPSTPEDLK AAIEALQLDP ELFYAIGSQG DGRCGGKIKA GDLSGFSDHH
201 PQVARFQEQR AKSYTQNYIP SDGTRNGEPS VMTQTDALRE LYRYSDNLPK
251 NLSLADFKRI VDGEAKTGKS PPQVLARAQY FLDHPDEWKH LYGGSIDKV
301 KEDFLQVASS SMNLSQAELD TLNTISKNQN AFFGKGDLTR EKLASMIDDK
351 SLPENVRKAA SQLLSDPVLF GLMNNATTGY KTHHKFFDEG GGHTVDSGNI
401 SNTDFNQFFN NMSGANRTVA QVKTHAARTP AEQDAVADMI MGVADQEDIK
451 SPKKNGGAFM HALNDVLEVG SKMEDWAATA VGVLGFIPGL GELADLASMV
501 LEAEAQRANL LHTAISGGNM KQALEEAGLS LAAQAVGCIA GPEVKLAVRE
551 GLUKQAIQEA ATAGINLPVS VAQSYAEDYL NNLKARIESE RLOAAGANA

Unformatted sequence string: 599 residues (for pasting into other applications).

Sort by ® residue number  Oincreasing mass () decreasing mass
Show @ matched peptides only C predicted peptides also
Show  ® uncorrected delta O delta corrected for 13C
Query Start - End Observed Mr(expt) Mr(calc) Delta M Score Expect Rank U Peptide
“1113 71-78 462.2785 922.5424 922.5487 -0.0063 0 19 1.7 3 R.NILPPEIK.A
1603 104 - 113 529.2541 1056.4937 1056.5564 -0.0626 0 17 2 5 K.IAEAPVQSSR. I
1605 104 - 113 353.1912 1056.5518 1056.5564 -0.0046 0 58 0.0017 1 K.IAEAPVQSSR. I
#1606 104 - 113 529.2872 1056.5599 1056.5564 0.0036 0 61 0.0025 1 K.IAEAPVQSSR. I
‘1623 137 - 144 3545057 1060.4952 1060.5012 -0.00591 37 0.7 1 KDKCPLDWK.S
Z2m1 145 - 160 820 1638.7976 1638.8101 -0.0124 0 157 1.2e-012 1 K. SLGDLANDPSTPEDLK.A
Z2m2 145 - 160 410 16388001 1638.6101 -0.01000 32  0.013 1 K. SLGDLANDPSTPEDLK.A
#2133 145 - 160 547, 1638.8017 1638.8101 -0.0084 0 71 5e-005 1 K.SLGDLANDPSTPPDLK.A
J2530  226-239 759 1517.6993 1517.7144 -0.01510 95  2a-007 1 R.NGEPSVMIQTOALR.E
J2600 226 - 239 50619083 1517.7030 1517.7144 -0.01140 23 0.26 1 R NCEPSVMIQUDAR.E
2602 226 - 239 760.3453 1518.6761 1517.744 0.56170 43  0.0066 1 R NGEPSVMIQUDALR.E
J2603 226 - 239 76013477 15156808 1517.744 0.96640 80 1.5a-005 1 R NGEPSVMIQDALR.E
£2605 226 - 239 507. 1518.6844 1517.7144 0.9700 0 56  0.00013 1 R.NGEPSVMTQTDALR.E
2624 226 - 239 767 1533.6932 1533.7093 -0.0161 0 83 Te-007 1 R.NGEPSVMTQTDALR.E + Oxidation (M)
#2625 226 - 239 512, 1533.6978 1533.7093 -0.01150 54 8e-005 1 R.NGEPSVMTQTDALR.E + Oxidation (M)
#2626 226-239  512.5676 1534.6610 1533.7093 0.97170 45  0.0054 1 R NGEPSVMTOTOALR.E + Oxidation (0
42621 226-239  760.3495 1534.6644 1533.7093 0.57510 102 2.2e-007 1 R NGEPSVMTOTOALR.E + Oxidation (M
2628 226 - 239 5125697 1534.6673 1533.7093 0.97800 62 0.00022 1 R.NCEPSVMTQTOALR.E + Oxidation ()
40 ze4-25  a1e 35,4203 835.4076 0.01280 45  0.0094 1 R.YSONLPK.N
#1047 251 - 258 454.. 906.4767 906.4811 -0.0043 0 45 0.0067 1 K.NLSLADFK.R
<1054 251 - 258 454. 907.4532 906.4811 0.9721 0 57 0.011 1 K.NLSLADFK.R
1628 251 - 259 532.. 1062.4869 1062.5822 -0.09531 10 10 K.NLSLADFKR. I
41630  251-259  532.2926 1062.5706 1062.5622 -0.01151 37 1 KNusLAORKR.I
#1631 251 - 259 355.. 1062.5812 1062.5822 -0.00101 36 1 K.NLSLADFKR. I
41636 251 - 259 3555260 1063.5561 1062.5622 0.9739 1 21 1 KusLoRR.I
#1637 251 - 259 355. 1063.5611 1062.5822 0.9790 1 21 1 K.NLSLADFKR. I
#1361 290 - 298 4ss. 9884992 988.4978  0.00150 51 I KEDGGSIDK.V
Zius 328 - 335 ey 5235440 9244454 -0.50130 48 1 KNoNAFRGK.G
/17 326 - 335 463 5244571 S24.4454  0.01180 48 I xNowrreK.G
s111e 326 - 335 463 5244752 S24.4454  0.02990 18 2 KNoWARRGK.G
/22 328 - 338 Py 5254233 9244454 0.97790 31 I xovowrReKc
Z1123 328 - 338 463 525.4235 9244454 0.97810 16 i xovowrRoKG
#1124 328 - 335 463, 925.4249 924.4454 0.9796 0 23 1 K.NQNAFFGK.G
“2943 359 - 381 813. 2438.2396 2438.2515 -0.0120 0 121 1 K.AASQLLSDPVLFGLMNNAITGYK.T + Oxidation
£2956 424 - 450 947. 2838.2866 2838.3276 -0.04111 126 1 U K.THAARTPAEQDAVADMTMGVADQPDIK.S
#2957 424 - 450 710.. 2838.2909 2838.3276 -0.0367 1 69 1 U K.THAARTPAEQDAVADMTMGVADQPDIK.S
2958 424 - 450 952. 2854.2801 2854.3226 -0.04251 136 1 U K.THAARTPAEQDAVADMTMGVADQPDIK.S + Oxida
#2959 424 - 450 114 2854.2807 2854.3226 -0.04191 83 1 U K.THAARTPAEQDAVADMTMGVADQPDIK.S + Oxida
72980 424 - 450 952 2054.2885 26543226 -0.03411 110 1 U K.THAARTPAEQDAVADTWGVADQEDIK.S + Oxids
J2961  424-4s0 714 2054.2981 20543226 -0.02451 7 1 U K.THAARTPAEQDAVADMTMGVADQPDIK.S + Oxida
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4% MASCOT Search Results
Protein View: ADA4QOQMT4|AOA4QOQMT4_9BRAD

C4-dicarboxylate ABC transporter 0S=Bradyrhizobium vignae 0X=1549949 GN=EAV90_23715 PE=3 SV=1
Database: uniprotkb_Bradyrhizobium_sp_2023_06_29

Score: 306

Monoisotopic mass (M,): 36417

Calculated pI: 8.86

D:\ID proteins\mgf\260\wt 2.mgf

Enzyme: Trypsin/P: cuts C-term side of KR.
Fixed modifications:  Carbamidomethyl (C)
Variable modifications: Oxidation (M)

Protein sequence coverage: 31%
Matched peptides shown in bold red.

1 MITRRHLIAT
51 LCRMFAREVA
101 YAGGELPETN
151 VWQAGGVASR
201 IYARMQTGAC
251 KATFDKLEKN
301 LDAATVGKWR
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EMDMVLQTAG
SLISGAGTSY
QDDDVEVAKY
LLKLAVDVAA

Unformatted sequence string: 340 residues (for pasting into other applications).

Sort by @ residue number
Show ® matched peptides only
Show @ uncorrected delta

Query Start - End Observed Mr(expt) Mr(calc)  Delta M Score
#1577 33 - 44 433.8906 1298.6500 1298.6619 -0.01190 40
1942 63-79 597.9701 1790.8885 1790.9050 =-0.01650 65
#1010 80 - 88 513.2402 1024.4659 1024.4760 -0.0101 0 46
©1048 80 - 88 521.2374 1040.4602 1040.4709 =-0.0107 0 11
4924 135 - 143 497.2612  992.5079 992.5179 =-0.0099 0 65
#1329 161 - 171 385.5505 1153.6296 1153.6343 -0.0046 1 48
#1528 163 - 174 635.8357 1269.6568 1270.6591 -1.00231 9
801 172 - 180 475.2754 948.5362 946.5131 2.02322 5
#1749 252 - 259 466.2796  930.5446 930.5538 -0.0092 1 34
#1538 278 - 289 637.8084 1273.6021 1273.6150 -0.01291 82
#1539 278 - 289 425.5432 1273.6076 1273.6150 -0.0074 1 83
#1311 279 - 289 573.7616 1145.5086 1145.5201 =-0.0114 0 105
#1030 298 - 308 516.2880 1030.5614 1030.5659 =-0.00450 83
650 325 - 333 451.7651 901.5157 901.5233 -0.00750 64
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K. ISHQFPGGTIDK.G
R.SNGDIAREIYPNSSLIK.T
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K.TNAQFSAMR.K + Oxidation (M)
K.ALTDFLADK.G

R.SKPIVAPEDAK.G
K.PIVAPEDAKGMK.V + Oxidation (M)
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K.ATFDKLEK.N

R.KGAQDDDVEVAK.V
R.KGAQDDDVEVAK.V
K.GAQDDDVEVAK.V
K.VSALDAATVGK. W

K.TATAANLLK.L

cccccccccccacala

1000
RIS error 607 pon

1000
RIS error 607 pon

175
Hass (D)

1750
Hass (D)





image9.png
WK% MASCOT Search Results

Protein View: AOABN6MRZ5|AOA3N6MRZ5_9BRAD

Host specificity protein 0S=Bradyrhizobium sp. RP6 0X=2489596 GN=EHH60_33850 PE=4 SV=1

Database: uniprotkb_Bradyrhizobium_sp_2023_06_29
Score: 120

Monoisotopic mass (M,): 25509

Calculated pI: 4.88

Sequence similarity is available as an NCBI BLAST search of AOA3N6MRZ5|AOA3N6MRZ5_9BRAD against nr.

Search parameters

MS data file: D:\ID proteins\ngf\260\wt 3.mgf
Enzyme: Trypsin/P: cuts C-term side of KR.
Fixed modifications:  Carbamidomethyl (C)

Variable modifications: Oxidation (M)

Protein sequence coverage: 18%
Matched peptides shown in bold red.

1 MDSDEFGEEV KAFYGDDIKY IAERPLEYSD FISTKAERAA NIARTYGHTD

51 EDTDQARYYA YRLGDKTVGL LRTEGGLRVG GRRFSAQFPG RNAVISQUDL
101 RVTHPLVENA GDILLEHQLR QDGEQALIMS KPAFPGIESR LAQMGFVEVS
151 DKNHWVLDPH QHPDKWTHND EGKWQRVGKP EGYLAAESSG AQANIERASS
201 EASDETESSG DDTSWYFERL NLGPGSAAE

Unformatted sequence string: 229 residues (for pasting into other applications).

Sort by ® residue number O increasing mass O decreasing mass
Show  ® matched peptides only O predicted peptides also
Show ® uncorrected delta O delta corrected for 13C
Query Start - End Observed Mr(expt) Mr(cale) Delta M Score Expect Rank U Peptide
839 45 - 57 503.5434 1507.6084 1507.6175 -0.0092 0 78 1.le-005 1 U R.TYGHTDEDTDQAR.Y
“373 84 - 91 455.2303 908.4460 908.4505 -0.0044 0 41 0.029 1 U R.FSAQFPGR.N
4158 121 - 131 618.2914 1234.5682 1234.5863 -0.0181 0 83 5.9e-006 1 U R.QDGEQALIMSK.P + Oxidation (M)
“410 220 - 229 464.7365 927.4585 927.4661 -0.0076 0 27 0.95 1 U R.LNLGPGSAAE.-
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CLUSTAL 2.1 multiple sequence alignment
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CLUSTAL 2.1 Multiple Sequence Alignments

Sequence 1: copG; 459 bp
Sequence 2: copG, 426 bp
Sequences (1:2) Aligned. Score: 52.35
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CLUSTAL 2.1 Multiple Sequence Alignments 



Sequence 1: CopG1 152 aa 



Sequence 2: CopG2 141 aa



Sequences (1:2) Aligned. Score: 51.773
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