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Serotype determination is based

on the detection of gene variants

that determine the H-type (fliC,

fllA, flkA, flnA, flmA) and O-type

(wzx, wzy, wzt, wzm). Detection is

based on BLAST+ alignment of

the de-novo assembly or on read

mapping using SRST2

depending on the pipeline setting.

A set of decision rules is applied to

determine the O-type, H-type and

the combined serotype. If one the

types cannot be determined it is

reported as ‘ambiguous’. The

database sequences are retrieved

from the SerotypeFinder tool

provided by DTU, and are

automatically updated on a weekly

basis.

The pipeline performs sequence typing using the MLST scheme

and cgMLST from PubMSLT.org. Databases are automatically

updated weekly. The allele detection is based on BLAST+

alignment of the de-novo assembly or on read mapping using

SRST2 depending on the pipeline setting. The pipeline output is

shown below. The detected sequence type is reported at the top,

color codes are used to indicate the type of hit (see legend on the

right).

MLST (Bigsdb, Pasteur);

MLST, cgMLST, wgMLST (EnteroBase, Warwick)
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Abstract

The adaptation of whole genome sequencing (WGS) and bioinformatics for routine molecular typing and pathogen characterization in a public health setting

remains problematic, which is partly due to the lack of user-friendly and validated data analysis tools that can be used for routine typing in the National

Reference Laboratories (NRLs) and peripheral laboratories. In collaboration with the Belgian NRL for Escherichia coli, we developed a pipeline for the routine

analysis of E. coli isolates that was specifically designed to tackle the aforementioned challenges.

Conclusion and future work

We present a pipeline for the complete characterization of Escherichia coli isolates using (Illumina) WGS data. The pipeline performance is currently being

characterized by means of a set of performance metrics and definitions that were specifically adapted towards bioinformatics assays, and which evaluate

repeatability, reproducibility, accuracy, sensitivity, precision, and specificity. Preliminary results on a representative set of samples demonstrate high

performance, indicating the feasibility of using WGS in routine public health settings to replace classically employed pathogen typing and characterization

techniques. Similar pipelines can be developed for other pathogens and case studies, making bioinformatics analyses less complex and more time-efficient for

both expert and non-expert users.

Pipeline architecture
The pipeline uses Illumina WGS data to

perform a complete characterization of

Escherichia coli isolates. The pipeline first

generates basic quality reports before

trimming the reads. Afterwards, a set of

metrics specifically tailored for the pipeline

are evaluated to determine if the data

quality is sufficient to run the pipeline. The

trimmed reads are then used as input for

various downstream analyses:

contamination check using Kraken, variant

calling and filtering against the O157:H7 str.

Sakai reference genome, and de novo

assembly using SPAdes. All of the gene

detection based assays can be performed

by alignment using blastn or using a read

mapping based approach with SRST2. The

pipeline output is provided as either a

HTML report or a tabular summary file

which can be further analyses in other

software.

C) Contamination check

The pipeline uses Kraken to check for

possible contaminants in the input

sample. Warnings and errors are

raised for unexpected species that

have over 1% and 5% K-mer

abundance, respectively. Results are

visualized in an interactive Krona

report.

Detailed on the rest of the poster

A) Sequence typing

B) Serotype determination

D) Variant calling & filtering

Bowtie2 is used to map the trimmed reads to

the O157:H7 str. Sakai reference genome

(NC_002695.2). Afterwards, samtools mpileup

followed by bcftools call is used to call variants.

Variants are filtered with a set of in-house

developed filters based on read depth, SNP

quality, mapping quality, distance between

variants and the ACTG frequencies at the

variant position.

The resulting VCF files can be used to

construct phylogenetic trees to determine the

relatedness between isolates.

We will extensively validate the different assays of the

pipeline to demonstrate the employed methods are “fit-for-

purpose” and provide high-quality results. Our approach

will be similar to one employed in a previous pipeline

validation for Neisseria meningitides (Bogaerts et al,

https://doi.org/10.3389/fmicb.2019.00362). We will

evaluate repeatability, reproducibility, accuracy, precision,

sensitivity, and specificity of the different bioinformatics

assays. The validation strategy will be extended to also

include the relatedness between isolates based on the

sequence typing output and variant calling assays.

Validation
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