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eMethods 

Isolation of MEEI01 and genome sequencing 

A swab of the corneal ulcer was cultured on Tryptic Soy Blood Agar (Remel), Chocolate 
Agar (Remel), and MacConkey Agar (Remel) at 37oC. Initial species identification and 
antimicrobial susceptibility testing of the recovered bacteria were performed (MicroScan 
Walkaway 40 Plus System, Beckman Coulter). Antibiotic susceptibilities were assigned 
according to Clinical Laboratory Standards Institute (CLSI) criteria, and the ESBL 
phenotype was confirmed using disk-diffusion by Quest Diagnostics (Marlborough, MA). 

Because of its novelty, the genome of MEEI01 was analyzed by the MEEI Infectious 
Disease Institute. The strain was cultured overnight in Lysogeny Broth1 (LB) at 37oC, 
DNA was isolated using a DNeasy kit (Qiagen), and quantified by Qubit fluorometric 
assay (Invitrogen). A paired-end sequencing library was prepared (Nextera XT DNA 
sample preparation kit, Illumina). The quality and quantity of the sequencing library were 
determined (2100 Bioanalyzer, Agilent), and the library was sequenced using a 2×250bp 
kit and protocol (Illumina MiSeq, MEEI Ocular Genomics Institute).  

Genome analysis 

A total of 5,598,860 paired-end reads were assembled de novo (CLC Genomics 
Workbench version 7.0, CLC bio), resulting in an average coverage of 202-fold over the 
5.21 Mb MEEI01 genome (82 contigs; contig N50 = 208.5Kb; GC%=50.8%). The 
sequence was deposited in GenBank under accession LNAE00000000. The assembly 
used in this study is version LNAE01000000. 

MEEI01 was confirmed to be E. coli by BLAST DNA sequence alignment of the 16S 
ribosomal RNA gene. MLST, serotype, antimicrobial resistance genes, plasmid rep genes, 
and virulence factors were identified using computational tools available from the Center 
for Genomic Epidemiology (http://www.genomicepidemiology.org/). Single nucleotide 
polymorphisms (SNPs) and insertion/deletion (indel) variants were identified by 
comparison of MEEI01 reads to the chromosome of the most closely related closed 
ST131 genome available, strain EC9582. Variants that occurred in >80% of sequence 
reads of a nucleotide position, with coverage >50 reads for that position, were assigned. 
Variant-containing genes were compared to all other available sequences in the NCBI 
non-redundant nucleotide collection by BLAST to assess the uniqueness of each variant. 

YrfF complementation and phenotypic assessment 

The wild type yrfF open reading frame (Gene ID EC958_3789) and ribosome binding 
site were amplified from an unrelated ST131 clinical isolate that possessed a sequence 
identical to that of EC958, and cloned into the expression vector pKIM23. The primers 
used to amplify yrfF were: 5’-CGCTCTAGAGATGGGGAAAGCATGAGCACCATTG-
3’ and 5’-CGCGTCGACTTATTCGATAAGGCTTTCGG-3’. MEEI01 was made 
chemically competent as described4, and competent cells were stored at -80oC. The 
pKIM2(yrfF) complementation construct, or empty pKIM2 vector, were transformed into 
competent MEEI01 essentially as described4,  and transformants were selected on LB 
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agar containing 15 ug/mL chloramphenicol. YrfF expression from pKIM2 was induced 
by adding IPTG to a final concentration of 1 mM. To assess mucoid colony morphology, 
strains were grown on brain heart infusion (BHI) agar containing 5% (w/v) sucrose and 
0.08% (w/v) Congo Red5, and assessed after 48 hours incubation at 25oC.  

Phagocytosis by RAW264.7 murine macrophages (Sigma) was assessed essentially as 
described6. Briefly, cells were grown in endotoxin free DMEM supplemented with 2mM 
glutamine and 10% fetal bovine serum. Approximately 106 macrophages were seeded 
onto glass coverslips in 6-well plates, and 106 bacteria were added to achieve a 
multiplicity of infection of 1. After 3 hours, 1 mL of supernatant was removed, cells were 
washed with 1x PBS, and extracellular bacteria were enumerated by track dilution7. To 
kill remaining extracellular bacteria, co-cultures were treated with 50 ug/mL polymyxin 
B for 1 hour. Cells were then rinsed, harvested, centrifuged at 6,000 rpm for 5 min to lyse 
macrophages, washed with 1x PBS, and track plated to enumerate intracellular bacteria. 
Phagocytosis was quantified by normalizing the percentage of intracellular bacteria to the 
number of extracellular bacteria for each strain type. Statistical significance was assessed 
using an unpaired, two-tailed t-test. 



	

©	2016	American	Medical	Association.	All	rights	reserved.	

eReferences 

e1. Bertani G. Lysogeny at mid-twentieth century: P1, P2, and other experimental 
systems. Journal of bacteriology. Feb 2004;186(3):595-600. 

e2. Forde BM, Ben Zakour NL, Stanton-Cook M, et al. The complete genome 
sequence of Escherichia coli EC958: a high quality reference sequence for the 
globally disseminated multidrug resistant E. coli O25b:H4-ST131 clone. PloS one. 
2014;9(8):e104400. 

e3. Gilmore MS, Segarra RA, Booth MC, Bogie CP, Hall LR, Clewell DB. Genetic 
structure of the Enterococcus faecalis plasmid pAD1-encoded cytolytic toxin 
system and its relationship to lantibiotic determinants. Journal of bacteriology. 
Dec 1994;176(23):7335-7344. 

e4. Sambrook J, Russell DW. Molecular cloning : a laboratory manual. 3rd ed. Cold 
Spring Harbor, N.Y.: Cold Spring Harbor Laboratory Press; 2001. 

e5. Freeman DJ, Falkiner FR, Keane CT. New method for detecting slime production 
by coagulase negative staphylococci. Journal of clinical pathology. Aug 
1989;42(8):872-874. 

e6. Miskinyte M, Sousa A, Ramiro RS, et al. The genetic basis of Escherichia coli 
pathoadaptation to macrophages. PLoS pathogens. 2013;9(12):e1003802. 

e7. Jett BD, Hatter KL, Huycke MM, Gilmore MS. Simplified agar plate method for 
quantifying viable bacteria. BioTechniques. Oct 1997;23(4):648-650. 

 

 


