
SUPPLEMENTAL MATERIAL 

Supplemental Figures 

Figure S1. The H-NS regulator encoded in pAB5 is 100% identical to the H-NS 

encoded in other LCPs. Amino acids alignment of the H-NS regulators encoded in the 

LCPs pAB5, pAB3 and pAB4 and the H-NS encoded in UPAB1 chromosome.  

  



Figure S2. H-NS reduce PNAG production. UPAB1, UPAB1p-, and UPAB1p- empty 

vector (p-/vec) or the vector expressing the pAB5 regulators. Immunoblots using 

antibodies anti-PNAG (A) and antibodies anti-UPAB1 as loading control (B). Cells were 

taken from overnight LB-agar plates incubated at 26 °C and adjusted to OD 1. 

  



Figure S3. PgaA-D and CsgG like clusters are involved in Congo-red binding. 

Deletions of pgaA-D, pgaA and csgG were made in UPAB1∆hns background (top panel) 

and UPAB1p- background. Cells were incubated for 48 hours at 26°C on YESCA-Congo-

red agar plates. 

  



FigureS4. 

Growth curves of UPAB1p- and derivative mutant strains in YESCA-DMSO media, 

measured by OD600. The graphs represent the mean and standard deviation of three 

replicates. 

  



Figure 

S5. pAB5 inhibits CUP pili formation. Western blot of OD-normalized whole cell. 

Western blot probing for CupA (the Usher protein from Cup 2 pili). RNAP is included as 

loading control.  

  



 

Figure S6. Biofilm formation in UPAB1p- mutants and complemented strains. Cells 

were grown for 8 hours on LB broth at 37°C under static conditions. Biofilm formation was 

measured by the crystal violet binding and normalized to the OD600. The values 

represent the mean and standard deviations from three independent experiments. 

Statistical analysis by t test was performed by comparison with the pAB5- strain (** 

p≤0.005, * p≤ 0.05). 

  



Table S1. List of regulators identified in pAB5   

Accession number         Description                                                               Protein name  

D1G37_RS18580           H-NS histone family protein                                       H-NS 

D1G37_RS18620           TetR/AcrR family transcriptional regulator                   TetR1 

D1G37_RS18650           TetR/AcrR family transcriptional regulator                   TetR2 

D1G37_RS18810           TetR family transcriptional regulator                            TetR3 

D1G37_RS18815           ArsR family transcriptional regulator                            ArsR 

D1G37_RS18965           metal/formaldehyde-sensitive family                            FrmR 

                                       transcriptional regulator 

 

  



Table S2. Bacterial strains used in this study.    

Strain              Relevant properties                                                         Reference  

UPAB1                         MDR Urine isolate with pAB5 plasmid                     (1) 

UPAB1p- (p-)               UPAB1derivative strain without pAB5                            (1)  

UPAB1∆hns               UPAB1 containing an unmarked hns deletion             this study 

p-/vec                         UPAB1p- containing the pVRL2 expression vector       this study 

p-/hns                         p- expressing hns in pVRL2                                          this study 

p-/tetR1                        p- expressing tetR1 in pVRL2                                        this study 

p-/tetR2                        p- expressing tetR2 in pVRL2                                        this study 

p-/tetR3                        p- expressing tetR3 in pVRL2                                        this study 

p-/arsR                         p- expressing arsR in pVRL2                                        this study 

p-/frmR                         p- expressing frmR in pVRL2                                        this study 

p-∆pgaA-D                   p- containing an unmarked pgaA-D deletion                 this study 

p-∆pgaA                       p- containing an unmarked pgaA deletion                     this study 

p-∆csgG                       p- containing an unmarked csgG deletion                    this study 

p-∆Ab12600                 p- containing an unmarked D1G37_12600 deletion     this study 

p+∆hns ∆pgaA-D        UPAB1 containing an unmarked hns                           this study 

                                      and pgaA-D deletion                                 

p+∆hns ∆pgaA             UPAB1 containing an unmarked hns                          this study 

                                      and pgaA deletion 

p+∆hns ∆csgG            UPAB1 containing an unmarked hns                           this study 

                                      and csgG deletion              

p-∆pgaA-D/c                 p-∆pgaA-D complemented                                            this study 

p-∆pgaA/c                     p-∆pgaA complemented                                                this study 

p-∆csgG/c                     p-∆csgG complemented                                                this study                                                         

   

  



Table S3. Bacterial plasmids used in this study. 

Plasmid Relevant properties Reference 

pVRL2 Expression vector in Acinetobacter, Gmr (2) 

pVRL2/hns pVRL2 containing hns this study 

pVRL2/tetR1 pVRL2 containing tetR1 this study 

pVRL2/tetR2 pVRL2 containing tetR2 this study 

pVRL2/tetR3 pVRL2 containing tetR3 this study 

pVRL2/arsR pVRL2 containing arsR this study 

pVRL2/frmR pVRL2 containing frmR this study 

pAT03H pMMB67EH with FLP recombinase, Hygr Feldman 
lab 

pAT04H pMMB67EH with RecAb recombinase, 
Hygr 

Feldman 
lab 

pUCT18T-miniTn7-Gm mobilizable mini-Tn7 vector, Gmr (3) 

pUCT18T-miniTn7-pgaA-D for ΔpgaA-D complementation this study 

pUCT18T-miniTn7-pgaA for ΔpgaA complementation this study 

pUCT18T-miniTn7-csgG for ΔcsgG complementation this study 

pTNS2 Tn7 transposase-expressing helper 
plasmid, Ampr 

(4) 

pRK2013 RK2 derivative, Kmr, self-transmissible (5) 

pET28 a+ Kmr Novagen 

pET28 a-CupA pET28a+ expressing cupA from UPAB1 this study 

  



Table S4. Oligonucleotides used in this study.    

Name      Sequencea                         gene target 

Cloning in pVRL2 (gene expression) 

HNS xhoI Fw            CCGCTCGAGATGATGAAAGAATTTAATTTAG                 hns 

HNS pstI Rv             AAAACTGCAGTTATTTAATCAGGAATTCACTCA 

tetR1 xhoI Fw             CCGCTCGAGATGACAAATAAAGCTTCACAGC                tetR1 

tetR1 pstI Rv             AAAACTGCAGTCAAAATTGCTCACCATATAAA 

tetR2 xhoI Fw             CCGCTCGAGATGACTAAAGTTATTTCAAAAA                  tetR2 

tetR2 pstI Rv             AAAACTGCAGTTAAGCCTCAAATGTCTGAATTA 

tetR3 xhoI Fw             CCGCTCGAGATGATGTCTAGATTAGATAAAAGTA          tetR3 

tetR3 pstI Rv             AAAACTGCAGTTAAGACCCACTTTCACATTT 

arsR xhoI Fw             CCGCTCGAGATGGGGATCTCCTTAAACCATG           arsR 

arsR pstI Rv             AAAACTGCAGTTAAATGTGAAAGTGGGTCTTA 

frmR xhoI Fw             CCGCTCGAGATGCCTAATCAGGTTGAAGACAA              frmR 

frmR pstI Rv             AAAACTGCAGCTATTTTAAATATGATTTTAGA   

Mutant construction 

Hns2 FP1             AATTCGAGCTCGGTACCCGGGGATCAACA         hns deletion 

                                    GATGATTCTATATATACGATT 

Hns2 RP1                    AGCAGCTCCAGCCTACACAATCGCTTAAT          hns deletion 

                                    ACTCTATATGTTTTAA 

Hns2 FP3             AGGAACTAAGGAGGATATTCATATGTGAT          hns deletion  

                                    GTATAAAAAAAGCCTA  

Hns2 RP3                    GCCTGCAGGTCGACTCTAGAGGATCCG            hns deletion 

                                     GCAAGCGCATGCGGTGATT 

pgaA Up Fw              AATTCGAGCTCGGTACCCGGGGATCGCT        pgaA deletion  

                                     AATTGTTTTAAGTCCATA 

 
aEngineered resctriction enzyme sites are indicated in bold. 



 

Table S4. Oligonucleotides used in this study (continued). 

Name      Sequencea                gene target 

Mutant construction 

pgaA Up Rv                  AGCAGCTCCAGCCTACACAATCGCTGGC               pgaA 

deletion 

                                     AGCTATCACGGACATGGC 

pgaA Dw Fw             TAGGAACTAAGGAGGATATTCATATGAGTT            pgaA 

deletion 

                                     TGTCCTGCTCTATAAT 

pgaA Dw Rv                 GCCTGCAGGTCGACTCTAGAGGATCTAAT            pgaA 

deletion 

                                     CTGGATGTGTTTGAAGG   

pnag Up Fw             AATTCGAGCTCGGTACCCGGGGATCGAAC           pgaA-D 

deletion 

                                    ACGGCAGAACAACTTTCT 

pnag Up Rv                 AGCAGCTCCAGCCTACACAATCGCTTATGG          pgaA-D 

deletion 

                                    TCAGTACCGAATCATT 

pnag Dw Fw             TAGGAACTAAGGAGGATATTCATATTATAAT          pgaA-D 

deletion 

                                    TTTGAATAGCTTGCT  

pnag Dw Rv                GCCTGCAGGTCGACTCTAGAGGATCTAATC          pgaA-D 

deletion 

                                    TGGATGTGTTTGAAGG  

12595 FP1             GAATTCGAGCTCGGTACCCGGGGATCGGT           csgG 

deletion 

                                    AGCCTCTACCTATTGGAT 

12595 RP1                  AGCAGCTCCAGCCTACACAATCGCTGTTTA           csgG 

deletion 

                                    CTCTATAAAGATAAATAAAT  

12595 FP3             AATAGGAACTAAGGAGGATATTCATATGTTT          csgG 

deletion 

                                    TGGATATGTGTTAGATGA  

12595 RP3                  GCCTGCAGGTCGACTCTAGAGGATCAACAA          csgG 

deletion 

                                   GTT TTTTCTCACCTGTCC     

12600 FP1             GAATTCGAGCTCGGTACCCGGGGATCCATAT       Ab12600 

deletion 



                                    AATTAACTATCTATAGAATAA  

12600 RP1                  AGCAGCTCCAGCCTACACAATCGCTCTAACA        Ab12600 

deletion 

                                    CATATCCAAAATTATTGAA     

12600 FP3             AATAGGAACTAAGGAGGATATTCATATGATG         Ab12600 deletion 

                                    ATTAAGAAACTTCTCATT   

12600 RP3                  GCCTGCAGGTCGACTCTAGAGGATCGTAA            Ab12600 deletion 

                                    ATACCGTTTTAAACGGAAG                       

 
aEngineered resctriction enzyme sites are indicated in bold. 

  



Table S4. Oligonucleotides used in this study (continued). 

Name      Sequencea                            gene target 

pUC18TminiTn7T-Gm (strain complementation) 

pgaA Fw hind3             CTGCAGGAATTCCTCGAGAAGCTTGGGT             pgaA/pgaA-D   

                                     TAAGTCAATTATTTATTTTAACC                            complementation                                                            

pgaA Rv kpni               GCAAGGCCTTCGCGAGGTACCGGGTTT              pgaA  

                                    T TGGTAAATCTTTTTCTA                                        

complementation   

pnag Rv kpni               GCAAGGCCTTCGCGAGGTACCGGGTCA             pgaA-D   

                                     TTTCAAATCATATCGAGT                                        

complementation 

12595 Fw hind3   CTGCAGGAATTCCTCGAGAAGCTTGGGA            csgG   

                                     AGTTGAGCTATTGTCCTCTG                                  

complementation 

12595 Rv kpni              CCTGCAAGGCCTTCGCGAGGTACCGGG             csgG  

                                     TTTGATGAGTATAAGTTCCCC                                complementation 

Tn7R                            CACAGCATAACTGGACTGATTTC                          miniTn7T  

GlmS1 UPAB1             TTTGCTGATGAAAATAGCGG                                  insertion 

RT-PCR 

RT rpoB F     CTAACGGTGTGCCGGTAGAT                                      rpoB 

RT rpoB R     TCTTGCTCACCGCCTACTTT 

RT 510 F     GCTTGTCCACCATCCGTACT                             pgaA 

RT 510 R               AAGACCGTGAAATGGAAACG 

RT 505 F     CCTTGTTTACGCGCTTCTTC                               pgaB 

RT 505 R     GCTGTGCCTTGATCTCAACA     

RT 500 F     AAAAGGCTGCATAAGCCAAA                   

pgaC 

RT 500 R     ACAGCACTGCCGAAATTCTT 

RT 12595 F     GGGCAGGCGAAAACTATTCT                              csgG 

RT 12595 R     CCGCGTCCTAAAATACCAAA 



RT 12600 F     TTCTTGCGATGAGTTTGGTG                   Ab12600 

RT 12600 R     AGCTAGGCCCTTACCTTTGG  

aEngineered resctriction enzyme sites are indicated in bold. 
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