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Complete genome sequences of five Escherichia coli strains with 
probiotic attributes
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ABSTRACT The complete genome sequences of five Escherichia coli strains with 
probiotic attributes were determined, including strain A0 34/86, a component of the 
probiotic product Colinfant New Born, and strains H22, 582, B771, and B1172 with 
published probiotic potential. The size of sequenced genomes ranged from 5,092 to 
5,408 kb.
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E scherichia coli (E. coli) has significant importance for human health (1). Until now, 
only a few strains with beneficial features have been applied in human medicine 

as probiotics (2). Here, E. coli strain A0 34/86, a component of commercially available 
probiotic preparation approved in the Czech and Slovak Republics (3), was sequenced. In 
addition, E. coli H22, 582, B771, and B1172 strains with previously published probiotic 
attributes (4, 5) were sequenced. E. coli strains were previously isolated from fecal 
samples in accordance with the Declaration of Helsinki and are part of our laboratory 
collection.

E. coli strains from our laboratory stocks were cultivated overnight in tryptone-yeast 
broth at 37°C and 200 rpm. The total DNA was isolated using phenol-chloroform 
extraction (5 × 109 cells) (6) and used for Illumina sequencing (150 bp-long, paired-
end reads). Library preparation (NEBNext DNA Library Prep Kit, NEB), sequencing 
(HiSeq4000), and read processing (i.e., removal of adapters and low-quality reads - 
Qphred < 5, N > 10%) were performed at the Novogene facility (China). In addition, 
total DNA isolated from 2 × 109 cells with MagAttract Microbial DNA Kit (Qiagen) was 
used for long-read sequencing with the MinION platform (Oxford Nanopore Technol­
ogies, ONT). Unsheared and non-size-selected DNA was used for the preparation of 
libraries (SQK-LSK108 ligation kit [ONT] and EXP-NBD103 barcoding kit [ONT]) that 
were sequenced on the SpotON flow cell (R9). Read processing was performed using 
MinKNOW v19.06.07 (ONT, fast base-calling Q > 7, adapter trimming) and the online 
portal Epi2me (ONT, barcode trimming). Reads from both sequencing platforms were 
used for de novo assembly. Genomes were assembled using Unicycler v0.4.8 with default 
parameters (7). If necessary, the assembly was completed using Flye v2.6 (8), SPAdes 
v3.13.1 (9, 10), Minimap v2.1 (11), and SAMtools v1.9 (12). Finally, all genomes were 
manually inspected using Lasergene software v7.1.0 (DNASTAR), and two regions with 
low coverage were verified with Sanger sequencing (CP120567: 5,097,983–5,098,209 
and CP120559: 93,482–94,709). Genome circularization was performed during assembly 
using Unicycler software (v0.4.8) with default parameters. Genomes were annotated 
using the Prokaryotic genome annotation pipeline (v6, NCBI). Additionally, complete 
genomes were used for phylogroup and serotype classifications using online tools 
ClermonTyping (http://clermontyping.iame-research.center/ [13]) and SerorypeFinder 
v2.0 (https://cge.food.dtu.dk/services/SerotypeFinder/ [14]) with default parameters.
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Complete genome sequences were obtained for all five E. coli strains, with an average 
coverage between 270× and 621×. The genome size ranged from 5,092 to 5,408 kbp. 
The probiotic A0 34/86 strain contained a single circular chromosome with no plas­
mids, while up to seven extrachromosomal plasmid molecules were found in the other 
strains. Detailed information about whole-genome sequencing parameters and genome 
characteristics for individual E. coli strains is shown in Table 1.
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TABLE 1 Whole-genome characteristics of the sequenced E. coli probiotic strains

E. coli strain

A0 34/86 H22 B771 B1172 582

No. of Illumina reads 5,371,754 6,360,832 5,694,844 12,446,381 6,665,029
No. of Nanopore reads (N50; bp) 54,557 (8,094) 72,245 (4,997) 106,406 (4,380) 73,477 (2,754) 49,426 (8,559)
Genome coverage 324× 368× 270× 621× 395×
Genome GC content (%) 50.46 50.51 50.78 50.65 50.81
Genome size (bp) 5,098,211 5,161,491 5,341,634 5,408,598 5,092,660
Chromosome size (bp) 5,098,211 5,029,969 5,103,692 5,147,947 4,870,922
Plasmids and size (bp)a - 122,286; 5,159; 4,077 128,330; 95,480; 9,494; 

2,328; 2,310
153,456; 77,638; 11,599; 

6,988; 5,164; 4,241; 1,565
124,850; 6,888

No. of predicted genes 4,938 5,061 5,247 5,281 4,913
No. of RNA genes 117 117 114 116 124
No. of pseudogenes 166 197 304 243 225
E. coli serotype O83:H31 O88:H14 O11:H4 O2/O50:H6 O88:H4
E. coli phylogroup B2 B2 A B2 B2
BioSample number SAMN33748624 SAMN33748625 SAMN33748626 SAMN33748627 SAMN33748628
aPlasmids represent circular molecules obtained from in silico assembly and were not experimentally determined.
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DATA AVAILABILITY

The complete genomes were deposited in GenBank: strain A0 34/86 (chromosome 
CP120567); strain H22 (chromosome CP120563 and plasmids CP120564, CP120565, 
CP120566); strain B771 (chromosome CP120557 and plasmids CP120558, CP120559, 
CP120560, CP120561, CP120562); strain B1172 (chromosome CP120549, and plas­
mids CP120550, CP120551, CP120552, CP120553, CP120554, CP120555, CP120556); 
582 (chromosome CP120568, and plasmids CP120569, CP120570). Corresponding 
SRA data were deposited under numbers SRS17445630, SRS17446543, SRS17446542, 
SRS17511476, and SRS17445631.
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