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Additional files 

Additional Tables: 

Table S1. Bacterial strains and plasmids used in this work 

Strains Relevant characteristics Reference  
Rhizobial strains   
R. etli CFN42 Wild type [1] 
Ret Tn7Km CFN42 mini-Tn7Km, KmR This work 
Ret Tn7pleD*Km CFN42 mini-Tn7pleD*Km, KmR This work 
Ret Tn7Tc CFN42 mini-Tn7Tc, TcR This work 
Ret Tn7pleD*Tc CFN42 mini-Tn7pleD*Tc, TcR This work 
Ret Tn7pleD* CFN42 mini-Tn7pleD* This work 
R. leguminosarum bv. viciae 
UPM791 

Wild type, SmR  [2] 

Rle Tn7Km UPM791 mini-Tn7Km, KmR This work 
Rle Tn7pleD*Km UPM791 mini-Tn7pleD*Km, KmR This work 
Rle Tn7Tc UPM791 mini-Tn7Tc, TcR This work 
S. meliloti 8530 ExpR+ derivative of Rm1021, SmR [3] 
Sme Tn7Km 8530 mini-Tn7Km, KmR This work 
Sme Tn7pleD*Km 8530 mini-Tn7pleD*Km, KmR This work 
Sme Tn7Tc 8530 mini-Tn7Tc, TcR This work 
Sme Tn7pleD*Tc 8530 mini-Tn7pleD*Tc, TcR This work 
Pseudomonas strains   
P. syringae pv. tomato 
DC3000 

RifR [4] 

Pto Tn7Km DC3000 mini-Tn7Km, KmR This work 
Pto Tn7pleD*Km DC3000 mini-Tn7pleD*Km, KmR This work 
Pto Tn7Tc DC3000 mini-Tn7Tc, TcR This work 
Pto Tn7pleD*Tc DC3000 mini-Tn7pleD*Tc, TcR This work 
E. coli strains   
TOP10  F- mcrA Δ(mrr-hsdRMS-mcrBC) 

Φ80lacZΔM15 ΔlacX74 recA1, 
araD139, Δ(ara-leu)7697, galU, 
galK, rpsL(Strr) endA1,nupG λ- 

Invitrogen®

β2163 MG1655::ΔdapA::(erm-pir)RP4-
2,Tc::Mu, Kmr, Emr 

[5] 

β2155 RP4-2-Tc::Mu ΔdapA::(erm-pir) 
thrB1004, pro, thi, strA, hsdS, lacZ 
ΔM15, (F´ lacZ ΔM15,lacIq, traD36, 
proA+, proB+) Kmr, Smr, Emr 

[5] 

Plasmids   
pJB3Tc19 IncP , cloning vector ApR, TcR [6] 
pJBpleD* pJB3Tc19 bearing pleD* gene [7] 
pCR®-XL-TOPO® Cloning vector, KmR Invitrogen®
pTOPO-pleD* pCR®-XL-TOPO® with a 1784 bp 

fragment containing pleD*, KmR 
This work 

pUC18T-mini-Tn7T pUC18 with mini-Tn7 transposon, 
ApR, 

[8] 
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mini-Tn7pleD* pUC18T-mini-Tn7T with the 
EcoRI/SacI fragment containing 
pleD* ApR, 

This work 

mini-Tn7pleD*Km mini-Tn7pleD* with 1.2 Kb KpnI 
fragment containing Km marker 
ApR, KmR, 

This work 

mini-Tn7Km mini-Tn7pleD*Km with a 1114 bp 
NcoI internal deletion of pleD* ApR, 
KmR, 

This work 

mini-Tn7pleD*Tc mini-Tn7pleD* with 1.3 Kb KpnI 
fragment containing Tc marker ApR, 
TcR 

This work 

mini-Tn7Tc mini-Tn7pleD*Tc with a 1114 bp 
NcoI internal deletion, ApR, TcR  

This work 

pUX-BF13 Helper plasmid providing the Tn7 
transposition functions in trans, ApR, 
mob+, ori-R6K 

[9] 

p34S-Tc Plasmid containing a Tc marker, TcR [10] 
P34S-Km Plasmid containing a Km marker, 

KmR 
[10] 

pQE-80L Expression vector, ApR Invitrogen®
pBBR1MCS-5 Cloning vector, GmR [11] 
pBBRlacIq pBBR1MCS-5 with a McsI 1610 bp 

fragment containing the lacIq gene, 
GmR 

This work 
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Table S2. Primers used in this work. 
 
Name  Sequence 5´-3´ Used in 
pJB3Tc19-F GCCTCTTCGCTATTACGCC pleD* amplification from 

pJBpleD* pleDTn7 GAGCTCACGCAAACCGCCTCTCC 
pTn7L ATTAGCTTACGACGCTACACCC Verification of insertion under 

glmS region  pTn7R CACAGCATAACTGGACTGATTTC 
glmS1etF CCTGTTATCGTCATTGCTCC Verification of insertion in Ret 

under glmS1 region glmS1etR CGACAGCAATCAGCAGGC 
glmS_pstF TGGCGAACTCAAACACGG Verification of insertion in Pto 

under glmS region glmS_pstR TACCGAGTAGAACCTCCTTAGC 
glmS_legF CCTGTCATCGTCATCGCC Verification of insertion in Rle 

under glmS region glmS_legR GCACGACGGCGATCAGC 
glmS_rmF CCACGCCGAAGGTTACG Verification of insertion in Sm 

under glmS region glmS_rmR AGGCTCGTTGCGGAACC 

Rm_NodM GCGAGGTCAGTGTAGAACG 
Verification of insertion in Sm 
under nodM region 

RT_pleDF AATGTCCGCCTGCTTGA 
pleD* expression by qRT-PCR 

RT_pleDR CAGAATGATGTCGGGCAG 
Rm 16S F TCTACGGAATAACGCAGG 16S rRNA gene of Sme for qRT-

PCR Rm 16S R GTGTCTCAGTCCCAATGT 
F-RT-16S ACACCGCCCGTCACACCA 16S rRNA gene of Pto for qRT-

PCR R-RT-16S GTTCCCCTACGGCTACCTT 
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Additional Figures 

 

 

Figure S1. Congo red (CR) and calcofluor (CF) staining of R. etli CFN42 (Ret), S. 

meliloti 8530 (Sme), R. leguminosarum bv. viciae UPM791 (Rle) and P. syringae 

pv.tomato DC3000 (Pto) expressing pleD* in single and multiple copies and their 

respectives control strains. Bacteria were grown on solid YGT, for Rle, or MM plates, 

for the rest of the strains, supplemented with congo red (CR; 125 µg/ml) or with 

calcofluor (CF; 200 µg/ml). Calcofluor binding was observed under UV light. CR and 

CF plates were photographed after 3 days incubation at 28ºC for rhizobial strains and 

for Pseudomonas. 
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Figure S2. Biofilm formation by Rhizobium etli CFN42 (Ret) and Rhizobium 

leguminosarum bv. viciae UPM791 (Rle) strains expressing pleD* in multicopy 

(pJBpleD*), single copy (Tn7pleD*Km) and the control strain without pleD* (Tn7Km). 

Quantification of biofilm formation by crystal violet (CV) after 72h of growth in MM in 

a 96-well plate at 28 ºC. Bars represent the mean of eight wells from three biologial 

replicates ± standard error. 
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Figure S3. Motility reduction in mini-Tn7pleD* strains. (A) Surface motility of Pto 

strains after 24h at 28ºC onto semisolid MM plates (see methods). B)  Swimming 

motility of Rle after 72h growing at 28 ºC. Pictures show a representative migration 

zone of each strain. At least three motility plates from three independent cultures per 

strain were used. 
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Figure S4. Stability of mini-Tn7pleD* in Rhizobium etli CFN42 (Ret) under non 

selective conditions. Ret strains with a plasmid-encoded (pJBpleD*) or chromosomally 

integrated pleD* gene (Tn7pleD*Tc), were assayed for A) swimming motility or B) 

exopolysaccharide production by Congo Red (CR) staining in the presence and absence 

of  tetracycline. (A) Swimming plates were imaged after 120 h at 28 ºC in semisolid 

Bromfield medium. (B) Colonies imaged after growth on solid MM plates 

supplemented with CR; 125 µg/ml, at 28ºC for 120 h. Representative pictures of at least 

three different plates from three independent cultures of each strain are shown. 
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Figure S5. Control expression of pleD* by lacIq/IPTG. Colony morphology of S. 

meliloti (Sme) after two days growth on MM plates supplemented with Congo Red 

(CR), with and without the inducer IPTG (1mM): Sme Tn7pleD*Km pBBR1MCS5 (1), 

Sme Tn7pleD*Km pBBRlacIq (2) and Sme Tn7Km (3). Scale bar is depicted. 

Representative pictures of at least three different plates from three independent cultures 

of each strain are shown. 
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