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= Shared project:
German federal institute for risk assessment (BfR, Berlin Germany)
French national agency for food safety (ANSES, Maisons-Alfort France)

= Aim:

|dentification of eae-positive STEC with novel metagenomics approach and its
application on dairy farms in France and Germany

WP1: WP2: WP3: WP4:
HMW DNA Testing long-reads Develop a bio- Test on naturally
extraction for potential on artificially informatics pipeline contaminated samples
MinlON seq contaminated samples
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STEC pure culture R et

HMW DNA extraction
=> 3 methods (n=102)

DNA quantification and
qualification (> 1 pg)

Library preparation and
sequencing

=> MinIlON (ONT) and MiSeq
(llumina)
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Abstract

Next generation sequencing has become essential for pathogen characterization and typ-
ing. The most popular second generation sequencing technique produces data of high qual-
ity with very low error rates and high depths. One major drawback of this technique is the
short reads. Indeed, short-read sequencing data of Shiga toxin-producing Escherichia coli
(STEC) are difficult to assemble because of the presence of numerous mobile genetic ele-
ments (MGEs), which contain repeated elements. The resulting draft assemblies are often
highly fragmented, which results in a loss of information, especially conceming MGEs or




HMW DNA extraction

DNA yield (ng/mL culture)
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High quantity of HMW DNA fragments with salting-out




Metagenomics STEC identification from raw milk

WP2 Spike-in

Artificial contamination of STEC-negative raw milk
500 CFU/mL, 50 CFU/mL and 5 CFU/mL
(n=3, 4 and 5)

Raw milk enrichment
(1:10 BPW, 37°C + acriflavine” 18-20h) * 12mg/iL

—

HMW DNA extraction (Salting-out)

MinlON library preparation and sequencing

Guppy basecaller + STECmetadetector?

| MICROBIOLOGY
SOCIETY

A step forward for STEC identification and characterization in raw
milk using long-read metagenomics
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Introduction WP2 Spike-in

MinlON data analysis
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WP2 Spike-in WP3 Pipeline

demultiplexed reads

] ‘
F?rf:?]g;ﬂgy‘_ Read trimming (porechop)

and filtering (nanofilt)

|

Reads classification
(kraken?2)

T

Barplot representation  E. coli reads extraction
of microbial composition (krakentools)

(in-house R script) /\

Screening of stx, eae  Genome assembly

STECmetad eteCtor /Raw basecalled and

2 | and O-group associated (Flye)
genes /\
Characterization Multi strain
3 - MLST detection
- SeroType (strainberry,

https://qitlab.com/bfr bioinformatics/STECmetadetector

- Virulence genes exploratory)


https://gitlab.com/bfr_bioinformatics/STECmetadetector

WP2 Spike-in

WP3 Pipeline

Optimized workflow

1. Optimized enrichment condition: 37°C with

acriflavine

2. STECmetadetector pipeline to facilite data

analysis

3. Characterization of eae-positive STEC 026

from 5 CFU/mL

4. Additional E. coli background flora may be

an issue
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Flye assembly metrics obtained from extracted E. coli reads. STEC artificially contaminated
cow raw milk at final concentration of 500 CFU.mL"* (n=3; 500), 50 CFU.mL (n=4, 50) or 5
CFU.mL1 (n=5, 5) and enriched at 37°C with acriflavine (37+A).
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Introduction

WP1 Extraction

WP2 Spike-in

WP3 Pipeline PT33

1- Sequencing data: taxonomic assignment

Barplot representing major genus sequenced per sample

» Sample 469: Too low DNA for MinlON sequencing, negative control?
» >90 % Escherichia reads in samples 164 and 234

(kraken2)
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DNA of g Generated aer;us."
Sample concent[a';lon Escherichia I\/Idt;ata . 754 = gﬁ;ﬁéﬁ’{cte{
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WP2 Spike-in WP3 Pipeline PT33

2- Sequencing data: O-group and virulence factors

» Mapping of reads on O-group database (minimap2)
» Virulence genes detection (abricate)

Detected ipaH, aggR, aaiC, STh, STp,
Sample O-groups (depth) eae stx (depth) LT
469 0104 (3)/ 078 (2) na stx1 (1) na
164 O78(141)/ 0104 (5) na stxlc (48) na
234 0104 (197)/ 078 (2) na na aggR, aaiC

Reads not confirmed using gPCR
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WP2 Spike-in WP3 Pipeline PT33

3- Sequencing data: assembly of E. coli reads

- E. coli reads extraction
- Flye assembly

aslgﬁlbl # of Largest Stx
Sample length y contigs cz)kn;;g ST Serotype’ Sub-type Pathotype
(Mb)
469 1.5 250 20.9 - - Na Na
164 5.7 21 893.9 3101 O78:H4 1c STEC
234 5.3 39 844 678 0O104:H4 Na EAEC

* O and H sequences located on different contigs
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PT33

WP3 Pipeline

WP2 Spike-in

WP1 Extraction

Introduction
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WP2 Spike-in WP3 Pipeline PT33 Conclusion

Interpretation of long-read metagenomic data

= Sample 164 contains an STEC strain of serotype O78:H4 (O and
H genes not on the same contig), stxlc, ST 3101, colicin genes.

= Sample 234 contains an EAEC strain of O-group 0104 and H-
type H4 (O and H genes not on the same contig) and harbors
aggR and aaiC genes, ST 678, microcin genes.

= Sample 469 contained no E. coli strain, negative control?
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