
Introduction & NGS methods
Briefly

Christine Tranchant-Dubreuil & Francois Sabot
18th of January, 2021

IRD



Introduction



The who’s who

Christine Tranchant-Dubreuil
Bioinformatics Engineer, PhD student
Speciality: NGS, pangenomics, data analysis

Francois Sabot
Genomician, Senior Scientist
Speciality: NGS, pangenomics, data analysis

1



The who’s who

Christine Tranchant-Dubreuil
Bioinformatics Engineer, PhD student
Speciality: NGS, pangenomics, data analysis

Francois Sabot
Genomician, Senior Scientist
Speciality: NGS, pangenomics, data analysis

1



How will it works ?

• Each afternoon, teaching and practices altogether

• Each evening & morning,on your own exercices
• Some exercices will be done alone
• Most can be done by groups
• Debrief and solution every afternoon

• We will be on Slack all the time (almost)
• One speaks, the other doing the "service après-vente"
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The NGS in themselves



A little history of sequencing...
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...From Data Rarity to Data Deluge

From The economist

From Bussiness Insider 4



...From Data Rarity to Data Deluge
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What can we do with it ?

• Genetic diversity
• Gene discovery
• Genomic structure
• Contamination/pathogen detection
• Metagenomic
• Pangenomic
• And many other things...

6



Methods



Current Technologies

2nd Generation Sequencing

• DNA fragmentation (short)
• Matrix amplification
• Short reads
• Limited error rate
• High throughput

3rd Generation Sequencing

• DNA fragmentation (long)
• NO MATRIX AMPLIFICATION
• Long reads
• Important error rate
• Medium throughput

454
IonTorrent
Illumina

PacificBiosciences
Oxford Nanopore
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Illumina
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Illumina
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Illumina - Advantages and Limits

Advantages :
• Output volume (20 billions of 150b reads/6Tb,

NovaSeq6000)
• Accuracy (99.99 % - but questionable)
• Run is cheap
• MySeq is cheap (around 60 000 USD per machine)

Limits : Size (150 + 150 in NovaSeq, but 400 for MySeq)
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The FASTQ Format
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The QPHRED Scale
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The QPHRED Value
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Mapping

From EMBL-EBI 18



Mapping approaches for differences
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Mapping approaches for differences
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Mapping

From Trapnell & Salzberg, 2006
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RAD-Seq

From Eurofins
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CaptureSeq

From CGFB, Bordeaux, France
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SNP and InDel Detection
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SNP and InDel Detection
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Common File for all Variations, the VCF

VCF = Variant Call Format From 1000 Genomes Project
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Limits, Wetlab

• Amount of original samples
• Choice of Sample
• Purity of Sample
• Size of sequenced unit
• Error rate
• Volume of Outputted data

All linked to technical constraints
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Limits, Technical

• Cleaning data level
• Mapping Conditions
• Mapping Cleaning Conditions
• Variation Calling level

All linked to the Specificity/Sensitivity Informatics Paradox
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Applications



Population Genomics/Genomics

• Gene discovery/GWAs
• Species Definition
• Subspecies/specific subgroup definition
• Global genotyping (for breeding in agriculture e.g.)
• Genomic Ecology (Transposable elements, etc...)
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Example in GWAs & Population Genomics
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Example in GWAs & Population Genomics
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Example in Global Genotyping & Population Genomics

From Cubry et al, 2018
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Large Projects
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Sample types

• DNA from plant, animal, microbial...
• Organite DNA (mitochondria, chloroplast)
• Subsample DNA (exon capture, 16S capture for Barcoding)
• Viral sample from infected tissue
• Environmental sample: water, feces, cloud...
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Possibilities in the next 5-10 years (From a presentation in
2013)

• Real-time Transcriptomics

• Single-Cell Genomics -> DONE in 2014
• Single-Cells Transcriptomics (and smallRNA) -> DONE in 2015
• Personal Genomics medicine (ethical problems...) -> Available
• And any new ideas you will have...
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Keep in mind!
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...From Data Rarity to Data Deluge

From L. Stein, 2010
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Be Careful to data drowning!
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Thanks for your attention
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