
Additional file 1.  Comparison of the putative MS499 plasmid with related plasmids in ExPEC and 

Salmonella isolates  

 

 

The circular MS499 plasmid is 142 kbp in length (a) and possesses several regions dedicated to 

putative virulence and fitness-related functions, including the Aerobactin and Salmochelin 

siderophore systems, the Sit iron/manganese transport system, resistance determinants for serum, 

macrolide, tetracycline and beta-lactam antibiotics, and two colicin loci (b).  BRIG analysis shows 

large regions of pMS499 show striking homology to virulence plasmids found within ExPEC isolates 

including APEC (pAPEC-O1-ColBM, APEC-O2-ColV), S88 (pECOS88), NRG 87C (pO83_CORR), (pVM01), 

and several plasmids found within Salmonella enterica serovar Kentucky (pSSAP03302A, 

pCVM29188_146 and pCS0010A).  In contrast, the E. coli plasmid pVir68 shows high levels of 
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protein

1 rmoA Gene expression 

modulator

RmoA, pAPEC-O2-ColV 

(100% aa)

Aerobactin 5 iucABCD,iutA Iron acquisition Aerobactin locus, 

pCS0010A (100 % DNA)

Sit operon 4 sitABCD Iron acquisition Sit locus, pAPEC-O1-

ColBM (99 % DNA)

Avian haemolysin 1 hlyF Haemolysin Several inc. HlyF, pAPEC-

O1-ColBM (100 % aa)

Omptin 1 ompP Outer membrane serine 

protease

Several inc. OmpP, 

pAPEC-O2-ColV (100 % 

aa)

Macrolide 

resistance operon

3 etsABC Antibiotic resistance etsABC, pECOS88 (100 % 

DNA)

Increased serum 

survival protein

1 iss Serum resistance Several inc. Iss, pAPEC-

O1-ColBM (100 % aa)

Salmochelin 5 iroBCDE,iroN Iron acquisition Salmochelin, pCS0010A 

(100 % DNA)

Colicin V 4 cvaAB,cvaC,cvi Bacteriocin production, 

export and resistance

Colicin V, pCS0010A (100 
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TEM-family beta-

lactamase

1 blaT Antibiotic resistance BlaT, pSMS35_130 (100 

% aa)

Tetracycline 

resistance

2 tetR,tetA Antibiotic resistance Several inc. pO83_CORR 

(100 % DNA)

Colicin 1a 2 cipA, cia Bacteriocin production and 

resistance
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homology with regions encoding plasmid replication and conjugation functions, but not with regions 

encoding putative virulence and fitness related functions (c).  A phylogenetic analysis of the 

evolutionary relationship between these plasmids suggests pMS499 is most closely related to 

pECOS88 and plasmids found in S. enterica than to similar plasmids found in other E. coli (d). 

 

Method 

Homology between pMS499 and several other related plasmids (accession numbers listed in 

supplementary file 1 Table S2) was determined using the BLAST Ring Image Generator (BRIG) 

program [1].  Phylogenetic analysis of these plasmids was investigated by extracting the single 

nucleotide polymorphisms from the core genome of these plasmids using the PanSeq program [2] 

under the following settings: nucB: 200, nucC: 50, nucD: 0.12, nucG: 100, nucL: 20, 

fragmentationSize: 100, percentIdentityCutoff: 98.  and constructing a maximum likelihood tree 

under the GTR substitution model using PhyML [3] launched within Seaview [4] with 1000 bootstrap 

runs.   
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