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E. coli can exist both as commensal and pathogen being involved in a variety of pathologies, which

makes it as a major cause of human morbidity and mortality arou.nd the world. Despite of that the E.

coli is one of the most well characterized organisms there are a big gaps in taxonomy and phylogeny 

of this species. In previous work we hypothesize that genetic boundaries may exist to isolate bacteria 

into phylogenetically discrete clusters equivalent to natural species (Le Tang et al .. 2013). In this study. 

we used E. coli as the model to support the hypothesized genetic boundaries hypothesis. The avian 

pathogenic E. coli APEC O I strain with the first completely sequenced genome of non-human origin 

has the average lowest percentage of genes with I 00 % sequence identity, 1.03 % (0.8 - 1.5 %), in 

comparison with 11 strains of other phylogroups including both commensal and pathogenic strains of 

human origin. Interestingly. the genome of the neonatal meningitis E. coli JHEC3034 NMEC strain in 

the same ST95 and the same phylogroup B2 has at the average 3.32 % (0.5 - 8.0 %) of genes with 

I 00 % sequence identity to those of the human strains from other phy lo groups. Previous work has 

indicated that E. coli strains from different host organisms can be very different by genomic content, 

and the difference can be quantified by comparison of the percentage of 100% identical genes. These 

strains have clearly defined genetic boundaries that can define it as natural species of E. coli. This 

method can unambiguously identify natural species of bacteria according to genetic boundaries 

hypothesis. 

As there were only several completely sequenced E.coli genomes available in NCBI and most of them 

are of human origin, we needed to confirm the genetic homogeneity within individual lineages and the 

genetic distinction across different lineages by looking at larger numbers of wild type strains isolated 

from distantly related ecological niches. For this purpose we used standard E. coli MLST technique 

(Wirth et al.. 2006). The MLST study of 160 E. coli isolates of different origin from humans, 

domesticated, captured. and wild animals, including vertebrates of 14 orders and 87 host species were 

performed. Based on MLST 100 STs were distinguished from the 160 E. coli strains. of them 23 newly 

discovered STs (namely ST4277-ST4299) added to the E. coli MLST database. All seven loci in this 

study was subjected to stabilizing selection pressure, as the dN/dS ratio was lower than 1.0. Across the 

160 strains, Tajima's D was negative, that indicating population size expansion and/or purifying 

selection. The percentage of genetic differences between different main clonal complexes varied from 

98.6% ( 47 point mutations) to 99.5% (18 point mutations). Within the same clonal complex the 
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percentage varied from 99.8% (7 point mutations) to I 00%. I t  demonstrates high level of conser ancy 

in MLST housekeeping genes for all E. coli genomes. One isolate of new ST4278 showed 56 point 

mutations in gyrB gene fragment comparing to the closest ST2352 isolates, isolated from the same 

animals, which contains 12.2% of all fragment. We have found that the dominant clonal complexe 

were ST88-Cplx and STIO-Cplx, clustering 37.5% of total collection. Our results showed that the 

distribution of clonal complexes was not animal specific. Furthennore, for phylogenetic comparison 

and evolutionary analyses, we used concatenated sequences from seven conserved protein-coding 

MLST loci of both 15 genomes and 160 isolates. These concatenated sequences yielded 408 (395 

synonymous and 27 non-synonymous changes) polymorphic sites for 3,405bp. The results highlighted 

the strong phylogenetic clustering of E. coli strains into five sharply separated branches (clusters 

AxB I. E, DI , 02/F, and B2). Group A appeared paraphy letic, as BI strains were nested within the 

diversity of A strains. Two clearly distinct under-explored clusters C-1 (ST2337 and ST4298) and C-III 

(ST3568 and ST4277), were diverged between E. fergusonii and main E. coli phylogroups clusters 

(Walk et al, 2009). The sequencing of the representatives of the new clades and further comparative 

genomics studies can help to answer to the question are they the new species or not, according to 

genetic boundaries hypothesis. 
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