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Analyses



Assembly

From Baker, 2012
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Assembly

From Schatz, 2010
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Mapping

From Wikipedia
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Mapping approaches for differences
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Mapping approaches for differences
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Mapping

From Trapnell & Salzberg, 2006 8



RAD-Seq

From Eurofins
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CaptureSeq

From CGFB, Bordeaux, France
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Quantification

• Mainly in RNA sequencing, but also in CNV (Copy Number
Variation)

• Counting the number of reads/bases at each position
• More precise than ChiP
• Need to be reproduced
• Lots of Statistical models and Controls behind
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SNP and InDel Detection
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SNP and InDel Detection
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From raw to refined data...
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And even more refined...
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Structural Variant Detection

From Korbel et al, 2007
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Structural variation, an approach
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Common File for all Variations, the VCF

VCF = Variant Call Format From 1000 Genomes Project
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Which Technology for Which application ?

From Eurofins
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Which Technology for Which application ?

From my own personal Experience:

Assembly : Nanopore, PacBio, Illumina (MySeq + HiSeq,
various libraries)

SNP detection : Illumina
SV Variation : Nanopore, PacBio, Illumina, IonTorrent
Quantification : Illumina
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Limits, Technical

• Amount of original samples

• Size of sequenced unit
• Error rate
• Volume of Outputted data

All linked to technical constraints
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Limits, Biological

• Availability of Sample

• Choice of Sample
• Amount of Sample
• Purity of Sample
• Size of sample (for Assembly/Mapping essentially)
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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 Orjuela et al, 2014
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Example in Global Genotyping & Population Genomics

From Cubry et al, 2018
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Example in Global Genotyping & Population Genomics
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Example in Global Genotyping & Population Genomics

From Cubry et al, 2018
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Pangenomic
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Pangenomic

From Monat et al, 2016
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Pangenomic

From Monat et al, 2018
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Some really recent results...

From Monat et al, 2017
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Transcriptomics

• Level of expression in different conditions or in different
individuals

• Variation in sequences
• Variation of splicing
• Variation of editing
• Detection of putative coding/active sequence
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Example in smallRNA Transcriptomics

From Ta et al, 2015
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Example in smallRNA Transcriptomics

From Ta et al, 2015
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Example in smallRNA Transcriptomics

From Ta et al, 2015
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Diagnostic/Pathology

• Pre-diagnostic (Genetic illness, putative resistance)

• Tumor sequencing
• Viral sequencing
• Risk Assessement
• Epidemiological Studies
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Metagenomics at large
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Large Metagenomic assays

From Tara Ocean website
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Functional Metagenomics

From Dinsdale et al, 2008
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Barcoding
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Large Projects
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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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This is the end...

• NGS technologies change the way of abording Biology

• A lot of Possibilities, a lot of limits
• The main limit is no more Sequence, but Sample acquisition

and Data treatment
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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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