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La microbiologie clinigue @Necker

A L@ opital Necker
I 400 lits de pediatrie (médecine, chirurgie, réa, urgenc
I 200 lits pour le pole Adulte (hémato, nephro, SMIT)

A Le laboratoire
I Centre de référence Mucoviscidose

Hinxton, UK




Le NGS en microbiologie @Necke

A Premiers pas avec un 454 en 2013 (Roche)
A Acquisition @n MiniSeq en 2017 (lllumina)

Anne Jamet @D met - 26 Sep 2017
MiniSeq is in the lab ! 2 0 17




Le séquenceur depaillasse

A Notre choix:
i La plateforme la plus utilisée
i Le séquenceur le moins cher
i Le petitodébite -> pas de délai
I Sequencage®@ne souche bactérienne
AEnviron 100 euros

ADe la souche a la séquence brute en 4 jours
AAnalyse (de 1h a plusieurs jours




Choix du séquenceur

bort ,.ead

For small labs (benchtop instruments ex: MiSeq) or big genomic centers (H|Se‘(-q)300b

Key Methods

Maximum Qutput
Maximum Reads per Run
Maximum Read Length

Run Time

Benchtop Sequencer

MiniSeq System

Amplicon, targeted
RMA, small RNA, and
targeted gene panel
sequencing.

7.5Gb
25 million
2 x 150 bp

4-24 hours

Yes

MiSeq Series

Small genome,
amplicon, and targeted

gene panel

sequencing.

15 Gb
25 million®
2 x 300 bp

4-55 hours

Yes

Everyday exome,
transcriptome, and
targeted resequencing.

120 Gb

400 million

2 x 150 bp

12-30 hours

Yes

=

NextSeq Series

HiSeq Series

Production-scale
genome, exome,
transcriptome
sequencing, and more.

1500 Gb >1To

S billion
2 x 150 bp
<1-3.5 days (HiSeq
3000/HiSeq 4000)

7 hours—6 days (HiSeq
2500)

No

HiSeq X Series”

Population- and
production-scale whole-
genome sequencing.

1800 Gb
& billion
2 x 150 bp

<3 days

No

llumina



Complete genome sequencing by NG:

Whole-genome shotgun (WGS¥ 1 strain

1- DNA extraction

2- Librairy preparation

3- Sequencing

4- Analysis

Contigs

Scaffolds



lllumina seguencing process
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Un peu de terminologie

150 nt

150 nt
A Un «run » <

Read 2
A Des «reads»
I En général des short reads» (<300 pb)

I une sequence d'un fragment d'ADN

I pairedend sequencingon sequence le fragment aux 2 extremit
mais pas au milieu

A Des fichiers &astQ»
I Fichier texte: séguence nucléotidique + scores de gualité des

I Q-scores for each base = quality score = prediction of the
probability of an error in base calling

I quality score of Q30 = 1/1,000 predicted to be incorrect



Analysis 1

Mappingof the reads

A Comparisorto a reference genome or a database of alleles
A Variant calling
i Identification of the differences (mutations, indIs)
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Low sequence coverage
Coverage = average nb of times a single base is read during a sequencing run

UNMAPPED READS
1. Sequences not present in the reference.
2. Plasmids or other extrachromosomal.

3. DNA Structural Variation/Rearrangement
Joel Sevinsky PhD & Duncan MacCannell PhD 10




Analysis 2

De novo assemblgf the reads++ in microbiology
Without any references

Génome de départ —
(ADN) repeat repeat plasmid
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Comparaison de souches

1- Comparer apres assemblage des génomes (ex: cgMLST...)

2- Comparer sans assembler
I ldentifier les SNPs dans les cores genes par mapping

Reference Sequence/Core Genome

Genome 1

Genome 2

Genome 3

Joel Sevinsky PhD & Duncan MacCannell PhD



Applications en routine @Necker

A Comparaison de souches si suspiscion épidémie
I B. cereus
I S. epidermidis

A Pathogénes spécifiques
I M. tuberculosis

A Antibiogramme moléculaire dil. tuberculosis
ATypage dé. tuberculosis

I S. aureus
AListe des génes de virulence



Workflow commun preanalytique

1- Extraire les ADN

2- Préparer les librairies

-> multiplexage @chantillons

-> ex:S. aureux3 +M. tuberculosis<2
-En pratique 6 a 10 souches selon taille genome

3- Séquencage sur machine

4- Récupération des fichiers brutgastce



Evaluer ledrung

-Nombre dedread<s de bonne qualité obtenus
-Bonne repartition entre les souches (multiplexage)

Extension
primers —.
\

Labeled A
reversible —>
terminator
nucleotides &

=

g2 MNO0683 Necker DispenseToWaste port: Outputi

% Qscore >= Q30

3 I —
09, | . Resdl:oydetsions)  |indea [ pe [ indexa [

Runname: 29_05_2018

Total (million)

Q Score

Completion On

2018-05-30 11:12

Q30 is a probability of incorrect base calling of 1 in 1000



Evaluer lesreads

FastQC
GOOD BAD



