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a b s t r a c t 

Escherichia coli species exhibits a high genomic diversifica- 

tion from evolution, mobile genetic elements and recombina- 

tion. An environmental E. coli isolate, ‘JHI_5025’ from a crop 

trial appeared to be clonally related to the historical refer- 

ence isolate E. coli K-12 strain ‘MG1655’, warranting further 

genomic analysis. Their genomes share an average nucleotide 

identity of 99.74% and whole genome alignment showed lit- 

tle rearrangement of the JHI_5025 sequence compared to the 

reference. Five genomic islands not in the reference aligned 

to other sequences in the Enterobacteriaceae . Isolate JHI_5025 

contained E. coli K-12 F plasmid sequence and at least one 

complete prophage sequence. The genome and comparison 

dataset provides utility of E. coli JHI_5025 as a representa- 

tive contemporary genetic mimic of a well-known and much 

used workhorse strain. 
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pecifications Table 

Subject Omics: Genomics 

Specific subject area Phylogenomics comparative dataset of an environmental E. coli with reference 

strain E. coli K-12 MG1655 

Type of data Table 

Figure 

How data were acquired Bioinformatics tools: 

CLC Genomics Workbench (v20.0.4) with Whole Genome Comparison plugin 

installed (Qiagen Ltd.), run on a Windows 10 laptop computer (Core i5). 

Online tools for ANI, plasmid and phage sequences (detailed in Materials & 

Methods). 

Data format Raw 

Analyzed 

Parameters for data collection Isolate E. coli JHI_5025 from a collection of environmental Escherichia species 

isolates had an identical sequence type to the reference, E. coli K-12 strain 

MG1655. Experimental work showed functional differences (Marshall et al. 

2016) and together with geographical and temporal separation warranted a 

detailed comparative analysis between the isolates. 

Description of data collection Genome sequence files were used for the comparison using bioinformatics 

tools. The genome sequence of E. coli JHI_5025 is complied from short-read 

technology (Illumina platform) in 71 contigs, in fasta format, which is 

categorised as ‘unfinished’. The reference genome is complete and well 

described (Blattner et al. 1997; Hayashi et al. 2006), with the most recent 

version (U0 0 096.3) used in the comparison. 

Data source location Secondary data analysis using Primary data. 

Isolate collection from: 

James Hutton Institute, 

Dundee, 

UK 

Latitude and longitude for collected samples/data: 56 • 455 (lat) by −3 • 075 (lng) 

Whole genome sequence of E. coli isolate JHI_5025 accession number 

SAMEA104314548, sample alias E8. ENA Browser (ebi.ac.uk) . Sequencing 

project number PRJEB22630. 

Data accessibility With the article 

AND: 

Repository name: European Nucleotide Archive 

JHI_5025 Data identification number: SAMEA104314548, sample alias E8 

Direct URL to data: ENA Browser (ebi.ac.uk) 

MG1655 Data identification number: U0 0 096.3 

Direct URL to data: ENA Browser (ebi.ac.uk) 

alue of the Data 

• An environmental E. coli isolate (soil, Scotland, 2009) was genetically highly similar to the E.

coli K-12 reference strain MG1655, a historical isolate (neonate, USA, 1922) widely known as

the ‘laboratory workhorse’ 

• The main beneficiaries are those using E. coli strain MG1655 genomic or functional data 

• E. coli isolate JHI_5025 represents a contemporary genetic mimic of historical strain MG1655

enabling comparative analyses in basic and applied microbial sciences 

. Data Description 

Environmental Escherichia species collected from a crop trial [4] were whole genome se-

uenced as part of a larger study [5] . Pan-genome analysis indicated clonality between isolate

HI_5025 and reference E. coli isolate MG1655 [2 , 3] despite functional differences [1] , warranting

etailed secondary analysis. 

https://www.ebi.ac.uk/ena/browser/view/SAMEA104314548?show=related-records
https://www.ebi.ac.uk/ena/browser/view/SAMEA104314548?show=related-records
https://www.ebi.ac.uk/ena/browser/view/SAMEA104314548?show=related-records
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Fig. 1. Whole genome alignment between JHI_5025 and the MG1655. 

Blocks of sequence are alignment with respect to each other, coloured by reference position. Numbering is supplied for 

genomic location relative to the reference sequence (MG1655: U0 0 096.3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The short-read (unfinished) genome sequence of JHI_5025 contains 4,887,055 nt in 71 con-

tigs, G/C content of 50.5% and N50 of 265,259, and complete genome of strain MG1655 con-

tains 4,641,652 nt with G/C content of 50.8% [3] . The average nucleotide identity between the

strains is 99.74% (SD: 1.03%). Whole genome alignment showed little rearrangement ( Fig. 1 ),

with alignment of ‘gene’ features in 3,997,226 nt (JHI_5025) and 3,958,211 nt (MG1655). Inclu-

sion of genome features aligned 4,578,512 nt (93.69% total genome) of JHI_5025 and 4,494,985

nt (96.84% total genome) of MG1655. Five unique ‘genomic islands’ occurred in JHI_5025 with

respect to MG1655 ( Table 1 A), which matched sequences in Yersinia pseudotuberculosis (strain

FDAARGOS_582), E. coli (strain RHBSTW-0 0 046), Enterobacter hormaechei subsp. steigerwaltii

(strain ME-1), E. coli O141:H4 (strain P13-6) and E. coli (NCTC9102), and one prophage (En-

tero_IME10). One plasmid was detected that mapped in three contig positions to E. coli K-12

plasmid F (accession AP001918) ( Table 1 B). 12 prophage regions were detected including an in-

tact sequence absent in strain MG1655 ( Table 1 C) and two incomplete regions also on ‘genomic

islands’ ( Table 1 A). Recognised recombination ‘hotspots’ rbf and fim gene clusters [6] were con-

served, although flagella types differed (H39 for isolate JHI_5025, H48 for MG1655, Table 1 D). 

2. Experimental Design, Materials and Methods 

Genomic comparisons were carried out using the contig sequence fasta file for strain

JHI_5025, available from ENA (project PRJEB22630, SAMEA104314548, isolated from soil, 2008,

UK) and the complete sequence fasta file for reference strain MG1655 (U0 0 096.3) using the CLC

Genomics Workbench suite (Qiagen Ltd. Hilden, Germany), with the Whole Genome Alignment

tool. A 2-way average nucleotide identity (ANI) was generated using an online tool [7] for posi-

tional mapping of 21,278 fragments. Unique ‘genomic island’ sequences in isolate JHI_5025 with

respect to the reference sequence were identified with the Blastn algorithm [8] , using default

parameters (Word size, 11; Expect value, 0.05; Hitlist size, 10; Match/Mismatch scores, 2,-3; Gap-

costs, 5,2; Low Complexity Filter, Yes; Filter string, L;m; Genetic Code, 1), with metrics for con-

tiguous sequences with an arbitrary cut-off of 10 0 0 nt in length in Table 1 A. Specific sequences

were detected with online tools for plasmids, bacteriophage and serotype from PlasmidFinder

[9] , PHASTER [10] and SeroTypeFinder [11] respectively, using default settings for each. 
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Table 1 

Genomic features in E. coli isolate JHI_5025. 

A. ‘Genomic Islands’ (unique with respect to MG1655) 

Name Contig blastn_tophit 

Accession 

number Bit_Score (raw) E_value 

Query 

Length Identities Gaps 

island2 NODE_1_length_624063_cov_18.6826_ID_962 

gap2 

Escherichia coli strain 

RHBSTW-0 0 046 chromosome 

CP056894.1 16106 (17861) 0 27134 8938/8943 (99%) 0/8943 (0%) 

island2 NODE_1_length_624063_cov_18.6826_ID_962 

gap2 

Escherichia coli strain 

RHBSTW-0 0 046 chromosome 

CP056894.1 8592 (9528) 0 27134 4770/4774 (99%) 0/4774 (0%) 

island2 NODE_1_length_624063_cov_18.6826_ID_962 

gap2 

Escherichia coli strain 

RHBSTW-0 0 046 chromosome 

CP056894.1 17183 (19056) 0 27134 9528/9528 (100%) 0/9528 (0%) 

island2 NODE_1_length_624063_cov_18.6826_ID_962 

gap2 

Escherichia coli strain 

RHBSTW-0 0 046 chromosome 

CP056894.1 6855 (7602) 0 27134 3801/3801 (100%) 0/3801 (0%) 

island3 NODE_1_length_624063_cov_18.6826_ID_962 

gap3 

Enterobacter hormaechei subsp. 

steigerwaltii strain ME-1 chromosome 

CP041733.1 2477 (2746) 0 39903 1555/1671 (93%) 9/1671 (0%) 

island3 NODE_1_length_624063_cov_18.6826_ID_962 

gap3 

Enterobacter hormaechei subsp. 

steigerwaltii strain ME-1 chromosome 

CP041733.1 26619 (29520) 0 39903 16633/17877 (93%) 51/17877 (0%) 

island3 NODE_1_length_624063_cov_18.6826_ID_962 

gap3 

Enterobacter hormaechei subsp. 

steigerwaltii strain ME-1 chromosome 

CP041733.1 3486 (3865) 0 39903 2297/2537 (91%) 16/2537 (0%) 

island3 NODE_1_length_624063_cov_18.6826_ID_962 

gap3 

Enterobacter hormaechei subsp. 

steigerwaltii strain ME-1 chromosome 

CP041733.1 2166 (2401) 0 39903 1316/1393 (94%) 0/1393 (0%) 

island3 NODE_1_length_624063_cov_18.6826_ID_962 

gap3 

Enterobacter hormaechei subsp. 

steigerwaltii strain ME-1 chromosome 

CP041733.1 1098 (1217) 0 39903 1113/1440 (77%) 12/1440 (0%) 

island1 NODE_19_length_84137_cov_23.9239_ID_1485 

[R] gap1 

Yersinia pseudotuberculosis strain 

FDAARGOS_582 chromosome 

CP033711.1 25755 (28562) 0 15700 14287/14291(99%) 0/14291 (0%) 

island5 NODE_4_length_375183_cov_20.3356_ID_3592 

[R] gap5 

Escherichia coli strain NCTC9102 

genome assembly 

LR134227.1 11307 (12539) 0 6277 6274/6277 (99%) 0/6277 (0%) 

island4 NODE_6_length_265259_cov_20.0908_ID_899 

gap4 

Escherichia coli O141:H4 strain P13-6 

chromosome 

CP080223.1 17232 (19110) 0 9555 9555/9555 (100%) 0/9555 (0%) 

island6 NODE_9_length_131940_cov_22.2706_ID_1056 incomplete Blastn hits / 

PHAGE_Entero_IME10 

NC_019501 n/a n/a 38335 n/a n/a 

( continued on next page ) 
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