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— Background —

Classical PCR Sanger sequencing method

NGS-based method

ACTGACTGACTGACTGAT(

CTBGTGTGAAATTGTTATCCGC TCACAAT TCCACACAACATACGAGCCGG AAGCATAA
110 120 130 140 150 180

2 main advantages:

not target specific
allows the detection of several
microbial agents in the same sample
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—Material and Methods -

SWIFT AMPLICON™ 16S+ ITS PANEL
Cat. No. AL-51648 Visit swiftbiosci.com/protocols for updates

16S rRNA gene amplicons

== 7 amplicons

5 16S rRNA

59% bacterial coverage +
67% baclerial coverage 61% archaea coverage 2 Fungal (ITS1 and ITSZ)

43% archaea coverage 11% bacterial coverage
15% bactoris covorage | mmm— _ﬂ_

32% bacterial coverage
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ITS1 and ITS2 amplicons (fungal)

77% fungal coverage 88% fungal coverage

18S Ly @ il 263

} Metagenomics approaches

Average amplicon size: 475 bp
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http://www.swiftbiosci.com/protocols

—Material and Methods

3 steps: amplification, indexing (library preparation),
purification and controls

1. input DNA concentration: 10pg-50ng
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- - - 2. optimization: increasing the nb of PCR
Multiplex PCR cycles
® 70 minutes Jt
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— —_— 3. Quantification, purification on beads
+.
Indexed Sequencing Adapters s .
Indexing Step ¢ :j::i %
20 minutes F—
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Dual-Indexed Amplicon Library
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—Material and Methods

MG X

Flow cell MiniSeq Mid-Output paired-end
Paired-end 150 nts sequencing

Sequencing

Data pre-processing and QC

FastQC: Mean Quality Scores FastQC: Per Base N Content

Image analysis

N NovaSeq Control Software J ﬂ"—-w

Base calling J

© O Real-Time Analysis 3 software v
Demultiplexing :
bcl2fastq J

+ f

Quality checks
Sequencing Analysis Viewer 10 5 100
> FastQC ®p) Position in Read (¢
5 Contaminant screening :
FastQ Screen FastQC: Per Sequence Quality Scores FastQC: Adapter Content

60

FIGURE 1 - Etapes de traitement et controle qualité des données

" Score Phred  Erreurs pendant le base calling Précision | , 4
10 1/10 90% ; —
20 1/100 99% § soo00 2
30 1/1000 99,9% 3 —
40 1/10000 99,99% C
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—Material and Methods

Bioinformatic pipeline Bioswift
Open source: Github

16S: 16S-SNAPP

18S: q2_ITS

SNAP-APP for 16S multi-amplicon analysis

Remove primers » Select
Cutadapt Python scripts
3 ] 4 v
- 53
lde“"?:,::s:?::‘;:guenu g Allocate read counts Generate a tree
DADAZ B Python scripts MAFFT, FASTTREE
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Deduplicate reads ES Compute consensus Generate abundance tables
VSEARCH p RDP Aligner, Python script Python scripts
@
2
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Search for close Classify sequences
BLASTn RDP Classifier
read pairs not aligned to references T

Classifier:
RDP11.5
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Swifty

BIOSCIENCES™

Swift Biosciences Inc.
The NGS library prep company

@ Ann Arbor, MI - @ htips, icom [ Ted thio.com

(M Overview [] Repositories 5 € Packages

Popular repositories

A People 1 [ Projects

primerclip Public 165-SNAPP Public
Swift Accel-Amplicon primer trimming tool for fast alignment-based primer A workflow for processing 165 NGS data consisting of amplicons from muttiple
trimming varizble regions

@Hakell Tr5 W5 @Python 1Y 1

sarscov2analysis_docker Public q2_ITS Public

@ shell

i1

w1

Pipeline using Qiime 2 for processing amplicon sequencing data from Swift
SNAP ITS1 prep kit

@shel ¥

16S-SNAPP-py3

165 SNAPP on Python 3

@ Python

Y2

Public

ITS analysis

workflow &ﬁsz

using Qiime 2

Classifier:
UNITE ver.8 all
eucaryotes
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—Material and Methods

Commercial positive control

Clinical samples from routine practices
Negative sample
Samples found positive by specific PCR Sanger sequencing

Spiked samples
E. coli positive spiked sample in a human blood matrix
C. albicans spiked sample in a human blood matrix
Equimolar mixture of E. coli and C. albicans positive samples
Serial tenfold dilution assay in a human blood matrix
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— Results

Commercial positive control:ZymoBIOMICS® Microbial Community Standard

Defined Microbial Community

Gram Stain

0% o]

,,,,,, _— _ We found all the microrganisms
. = Pseudomonas aeruginosa 66.2 - . .
= . . = Escherichia coli 56.8 . present in this standard

Salmonella enterica 52.2

- ® [actobacillus fermentum 52.8 + . .
I I I : : including Cryptococcus neoformans
= Enterococcus faecalis 37.5 +
o Staphylococcus aureus 32.7 +
= Listeria monocytogenes 380 ; but Saccharomyces cerevisiae
s = Bacillus subtilis 438 +
0% = Saccharomyces cerevisiae 384 Yeast
e ® Cryptococcus neoformans 48.2 Yeast
=
i =
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— Results

Clinical cases (positive by classical methods)

Case 1: we were able to detect Histoplasma capsulatum in a positive
bone marrow

Case 2-5: we were able to detect Leishmania spp. (Leishmania
infantum, L. major and L. guyanensis) in blood, bone marrow and
skin samples

Issue 1: not with the Bioswift bioinformatic pipeline

Issue 2: we were not able to determine the species

Spiked samples and serial dilution assay

We were able to detect E.coli and C. albicans
alone

mixed together

in a serial dilution assay 1/10 and 1/100
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—Conclusion

r-DNA amplicons NGS is able to detect
a large spectrum of microbial agents
several microbial agents in a mixture

Sensitive

Issues

not turn key, necessites optimization and a skilled staff
taxonomic issues

quantitative? Not assessed yet

Perspectives
other protozoan (Toxoplasma gondii)
new version of this kit by Bioswift, other kits

home-made primer pairs, home-made pipeline, others databases
WGS
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—Optimization

Different number of PCR amplification cycles influence the

quantity of libraries

(we can mesure the quantity of total DNA (mixture of human’s DNA and DNA from
microbiota), but it is difficult to estimate the quantity of target DNA (DNA from
microbiota) in each sample)

25 PCR cycles o =
according to kit's — -
protocol o =
In many libraries not o .
enough of DNA to L L
perform sequencing — —_—
£ g 2 i ] % ] $ ¢ t 4
Samples * * *
35 PCR cycles = —
S =
In almost all —
libraries enough R —
DNA to perform - == —
sequencing - -
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—Optimization
Purification with magnetic beads remove the contaminating bands
like primer dimers and adapter dimers

It is very important to minimize the percentage of primer dimer molecules in the libraries to less than 0.5% because
adapter dimers are very competitive molecules during sequencing process

« Purification with

[bp] Before After magnetic beads
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—Optimization

The libraries can be of different quality
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—Data pre-processing and QC

FastQC: Mean Quality Scores

Data pre-
processing

0 25 50 75 100 125 150

Position
L Created with MUQC

FIGURE 2 - Qualité par base pour tous les échantillons

Quality control

FI1GURE 1 — Etapes de traitement et controle qualité des données

FastQC: Per Sequence Quality Scores
FastQC: Per Base N Content

0 10 20 30
[ 25 50 75 100 125 150 Ll ¢ ) Croated with MUsQC
Position in Read (bp)
Craated with MUBQC FIGURE 3 - Distribution des scores moyens de qualité par séquence pour tous les échantillons

FIGURE 4 - Pourcentage de bases "N” par cycle
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— Quality control of data after sequencing

| e | alarge number of sequences of very good quality.
: ik Nevertheless, there is a strong imbalance in terms of number of
4 463 920 sequences between the samples,
5 353 835 . .
6 1 268 266 but they all have more than 100 000 sequences, which was desired
7 471 291
8 803 649
9 1176 547
10 200 491 .
1 160 920 FastQC: Adapter Content LZ} L2: L% Lil L? L('? L7. L8: L9: Ll? Ll__l Lil2 LilS ladder
12 388 625 2
13 150 985
|  Total 6967185 v

%

—

0
0 25 50 75 100 125 |

Position (bp)
Library 9

)

Percentage of adapters per cycle

The figure shows the percentage of adapter sequences detected at each position of the reads.
Up to 53.38% adapters are observed at end of reads (Library 9).
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