
 

 

Figure S1. Heat map of the average amino acids identity (%) of proteins homologous to Re78 

(REMIM1_PF00478) and Re79 (REMIM1_PF00479) of Rhizobium etli Mim1. The alignments were per-

formed using ClustalW, version 1.2.4. of UniprotKB webserver. 
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Figure S2. Complete alignment of Re78 and Re79 with homologous proteins. (a) Re78 (ReMim1 

AGS26143.1) alignment showed 39 identical amino acids (red). (b) Re79 (ReMim1 AGS26144.1) 

alignment presented 11 identical amino acid (red). The amino acid position of residues is indicated 

on the right side of the sequences. The NCBI ID is shown on the left of each sequence. 



 

 

 

Figure S3. Relevant characteristics of the Re82, Re85 and Re87 proteins encoded in the T6SS cluster 

of ReMim1. (a) Partial sequence alignment of Re82 and members of a superfamily of T6SS-depend-

ent DNase effectors. The HxxD catalytic motif is highlighted in red. Asterisks and dots indicate 

conserved amino acid and conservative changes, respectively. The amino acid position of residues 

shown is indicated on the right of the sequences. The NCBI ID are shown on the left of each sequence 

(b) Alignment of protein Re85 with a representative of a BLAST search, Rhizobium sp. 

(WP_040112315). SMI1-KNR4 domain is highlighter in purple. (c) Alignment of protein Re87 with 

a representative of a BLAST search, Rhizobium etli Mim1 (REMIM1_CH00796). O-methyltransferase 

domain is highlighted in blue. Organism names and protein accession numbers are on the left and 

the amino acid position in the alignments is indicated on each side of the sequences. 

 

Figure S4. Growth curves of Rhizobium etli Mim1 strain and T6SS-derivative mutants in TY and YMB 

media at 28 C. 
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Figure S5. RT-qPCR analysis of T6SS genes tssB, hcp and16S rRNA gene (constitutive) and nifH gene 

(expressed in symbiotic condition). RNA from tssB, hcp and 16S rRNA were analysed in free-living 

cells (TY medium) and RNA from tssB, hcp and nifH were analysed from bean nodules induced by 

Rhizobium etli Mim1, 28 dpi. Data were normalized using expression of rpoD gene. Bars values are 

average of two biological assays with three replicates. 
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Table S1. Bacterial strains and plasmids, related to Experimental Procedures. 

Strain or Plasmid Relevance Characteristics Reference or Source 

Escherichia coli 

DH5α Host for DNA cloning Gibco-BRL 

BL21(DE3) Host for protein expression New England Biolabs  

S17.1 Host for conjugation  [72] 

HB101 Host for conjugation, triparental mating [73] 

Rhizobium 

Rhizobium etil Mim1 (ReMim1) Wild-type strain able to induce nodules in Phaseolus vulgaris plants [74] 

hcp::pk18 ReMim1 hcp mutant, Kmr [21] 

Δre78-79 ReMim1 re78 and re79 deletion mutant This work 

re82HD-AA 
ReMim1 derivative by site-directed mutagenesis in amino acids H431 and D434 has 

been substituted for Alanines 
This work 

Δre84-89 ReMim1 derivative with re84 to re89 genes deleted This work 

Plasmids 

pCR2.1-TOPO Vector for optimize cloning PCR products, Ampr, Kmr Invitrogen 

TOPO.Re79StrepTag pCR2.1-TOPO derivative containing re79 gene This work 

pCR2.1-P6 pCR2.1-TOPO derivative containing P6 region (1242-bp) of T6SS from ReMim1 This work 

pSCA Vector for optimize cloning PCR products, Ampr, Kmr Agilent Technologies 

pSCA-re82 pSCA derivative containing re82 gene  This work 

pSCA-HDA pSCA derivative containing re82 H431A This work 

pSCA-ADA pSCA derivative containing re82 H431A-D434A This work 

pK18mobsacB (pK18) Suicide vector; sacB gene for double crossover event selection, Kmr [75] 

pK18mobsacB.Δre78-79 pK18 derivative to generate a re78-79 deletion This work 

pK18mobsacB.Δre84-89 pK18 derivative to generate a re84-89 deletion This work 

pK18mobsacB.re82HDAA pK18 derivative to generate re82 H431A-D434A  This work 

pET22b(+) T7 promoter vector with N-terminal signal peptide (PelB), Ampr  Novagen 

pET22b.Re78SP pET22b derivative expressing Re78 with a N-terminal PelB sequence This work 

pET22b.Re78 pET22b derivative expressing Re78  This work 

pBAD33 Plasmid for cloning, L-arabinose inducible, araBAD promoter, Cmr [76] 

pBAD33.Re79 pBAD33 expressing immunity protein Re79, Cmr This work 

pLMB509 Broad-host range expression vector with a taurine inducible promoter, Gmr [77] 

pLMB509-Re79StrepTag pLMB509 derivative expressing Re79 with a C-terminal Strep-tag This work 

pMP220 Cloning vector with a promoter-less lacZ gene, Tcr [78] 

pMP220-PTssA pMP220 cloned P6 of ReMim1 and tssA region, Tcr  This work 

pMP220-PHcp pMP220 cloned P6 of Remim1 and tssH region, Tcr  This work 

pHC60 Green Fluorescent Protein (GFP) gene under a constitutive promoter, Tcr [79] 

pCMB13  
Contains the Discosoma Red fluorescent protein (DsRed) gene under a constitutive pro-

moter, Spr 
[80] 

Antibiotic Abbreviations: Amp (ampicillin), Km (kanamycin), Sp (spectinomycin), Tc 

(tetracycline), Gm (gentamicin), Cm (chloramphenicol). 

  



 

 

Table S2. Primers used in this study, related to experimental procedures. 

Primer Sequence (5 '-3') Use 

P78.F CCGGCCATATGATCGTGTCGGCTGCAACTGA Cloning of re78 in 

pET22b without 

PelB 
P78.R CCGGGCTCGAGTTAATGGTGATGGTGATGGTGAATCATCCTGACATC 

P78sp.F CCGGGGGATCCGTCGGCTGCAACTGAGCGGCA Cloning of re78 

with PelB (N-

terminal) 
P78sp.R CCGGGCTCGAGTTAATGGTGATGGTGATGGTGAATCATCCTGACATC 

P79.F CCGGCCATATGCTGTTGACCGGTCTTATCAAG Cloning of re79 in 

pBAD33  P79.R CCGGCAGCGCTTTAATGGTGATGGTGATGGTGCTGCTGCTGTTGCGGCCGGGG 

P79.NdeI CCGGGCATATGCTGTTGACCGGTCTTATC Cloning of re79 in 

PCR2.1 TOPO and 

pLMB509 
P79.NdeIStrep 

CCCGGCATATGTTACTTTTCGAACTGCGGGTGGCTCCAGCTAGCCTGCTGCTGTTGCG

G 

P78.1 CCTCACCAAGGTCAGCGATT 

Deletion of re78 to 

re79 

P78.2 CACCAAACGTGGCTTGCCGTACTTGGGGAGTTCTACCAGA 

P79.3 GGCAAGCCACGTTTGGTGGCGCTGGCGGAGTATTTCAA 

P79.4 CGACCGAGGTCTTGTCCATC 

P84.1 GCGAAAACGGGATTATGGGC 

Deletion of re84 to 

re89 

P84.2 ACCCGCTTCATAGCGATCATCGGTCCAACG 

P89.1 TGATCGCTATGAAGCGGGTCGATTAGGAGG 

P89.1 GCTGGCGCGCAATACAATTA 

P82.F GATTGGCAGGCTAGGCAGAT Site-directed 

mutagenesis in 

which amino acids 

H431 and D434 have 

been substituted 

for Alanines 

P82.R TGAAGACGGGATTGTAGGCG 

PH.A.F CTGGCCGCACTGGCACGCCTTGATATT 

PH.A.R AATATCAAGGCGTGCCAGTGCGGCCAG 

PD.A.F TGGCACGCCTTGCTATTGTGGCGGG 

PD.A.R CCCGCCACAATAGCAAGGCGTGCCA 

pMP220 F AGCTCCTGAAAATCTCGTCG Confirmation of P6 

orientation in 

pMP220 
pMP220 R TAAAAACCCCACTCCGGCAA 

P6.1 GTCGAGCATTGCCCGGT Amplification of 

ReMim1 P6 

promoter region  
P6.2 CCGACATCCGTGCGACA 

78.RT.F GAGCGTTTGAACGATATTCT 

qPCR of T6SS 

genes  

 

78.RT.R CTGACATAGGGACTGGAAAC 

79.RT.F TGACGGAATTCTATGAGAGC 

79.RT.R GGGATGGGTCTTGAAATACT 

81.RT.F TTCTGCCAGAGAACCCAAAC 

81.RT.R CCATAGGCCTTACTCCAGCA 

82.RT.F GACGTAGATGATGTCGAGGA 

82.RT.R ACTGGTTCTTCTCTCGGTCT 

83.RT.F AGTGCTCTCGGACCTCTGAA 

83.RT.R CTCGACCCCTATACGGACAA 

84.RT.F CTATTTCCGAGACAGGAATG 

84.RT.R GACTTCAACTGCGAATGAAT 

85.RT.F GTTCCTGCGCAACGAAGT 

85.RT.R GTTCCCGACCCTTCCAGTAT 

86.RT.F GGCAGTGGGTCTGGACATAG 

86.RT.R GATACGACTGCGGAGCACAC 

87.RT.F CTGCCTTCGAGGTAGATTGG 

87.RT.R CGATGATCTTTCGGAGCATT 

88.RT.F ACCGCACGCTATCAGCTC 

88.RT.R GTCGAGAACCGGCTTCAG 

89.RT.F GCTGCCGGATCATAGTCAAA 

89.RT.R GGCAGCAAGGTTTGAAAAGT 



 

 

hcp.RT.F TTTCGGAAGTGATCCTCACC 

hcp.RT.R ATATAGGTGTCGCCGGGATT 

nifH.RT.F GGTCTTCATGATGCCGAAGT 

nifH.RT.R CTAGCCGAGAAGATCCATGC 

tssB.RT.F AAGCTCCGTTCCGTCTTTCT 

tssB.RT.R ATCCGACACAGCCTCTCAAG 

16S.RT.F ACGTGCTACAATGGTGGTGA 

16S.RT.R CAGAGTGCAATCCGAACTGA 

rpoD.RT.F GATGAAGTCGATCGGCAATCTG 

rpoD.RT.R GCTTCGACCATTTCCTTCTTGG 

Table S3. Proteomic analysis of Re78/79 from secretomes of Rhizobium etli Mim1 and hcp::pk18 mu-

tant. 

Protein Accession 
MW 

(kDa) 
SignalP a 

Score b Peptides c PSM d 

ReMim1 hcp::pk18 ReMim1 hcp::pk18 ReMim1 hcp::pk18 

Re78 S5S7Y0 39.5 No 160.97 11.68 18 2 54 4 

Re79 S5SXD8 32.8 Yes 42.25 35.21 6 6 14 13 
a Signalpeptide identified by SignalP 5.0; b Measure of the goodness of fit of experimental peptide 

fragments to theoretical spectra; c Total number of distinct peptide sequences identified; d Relative 

Peptide-Spectrum-Match. 


