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Facilities at the François Jacob Institute 

http://www.cng.fr/

HiseqX5
Hiseq 4000
Hiseq 2500
NextSeq500
Miseq
Proton
PGM

Sequencing

New technologies 

Genotyping

http://www.cns.fr/

TaqMan_Ampifluor
Amplicon sequencing
Infinium iSelect

HT technologies

Genoscope
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• Metabarcoding Genus and species identification

• Genotyping tools

• How to start from scratch SNP discovery



INRA_EcoServ_Polipré_@ JN Galliot, A. Farrugia, Galliot et al, 2017

Tracking flower-foraging insects and their pollen loads in 
French mountain permanent grasslands

‘Who visits what and…. Who transports what?’



ign.fr

Flower-foraging insects, 
collecting actively pollen and/or 

nectar

Visual 
identification

Add alcool and shake

Sampling protocol

Metabarcoding

Galliot et al, 2017 J Insect Conserv DOI 10.1007/s10841-017-0022-z



Pollen 

collection

DNA 

extraction
PCR Séquencing

bio-informatic

- rDNA-ITS2 
- COI

Primers : 
- ITS2
- COI

KCl buffer
9’ 95°c
Dilution 

Amplicon sequencing

Database

Identification

Methods

BOLD
GenBank

Galliot et al, 2017 J Insect Conserv DOI 10.1007/s10841-017-0022-z
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Knautia arvensis



1- A crude DNA extraction is working

2-Amplicon sequencing _ Universal primer 

3-Pool sequencing_barcode

4-Bioinformatics for Biologist

5-Data bases need to be curated/completed

1st Conclusion



How to identify SNP in orphean species ex lavandula

No genomic ressources
Chromosome number?
Genome size  1Gb?



Gene 1 Gene2 Gene 3 

RNASeq

How to obtain a reference sequence (low cost & quickly)
Reconstruction of the gene space

DNASeq

Short reads

CDS 

Gene/exon + intron



Aluome et al, 2016

Gene 1 Gene2 Gene 3 

Whole genome sequencing
PE reads

Extraction of all mapped PE reads

Gene 1 Gene2 Gene 3 

Unigen

Mapping

Mapped reads

Assembly

x times 

Unmapped reads

iterative Process of Extraction and Assembly of NGS reads



Illumina  PE 

Quality
trimmig

denovo
assembly

Functionnal

Annotation 

Diva Maillette

PE reads 62 430 893 66 107 230

Nb séquences with
a similarity >70%)

8 714 10 060
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Size distribution of the reference sequence

7928 common sequences

Fopa-Fomeju et al, in prep



DNA extraction

Sequencing 5X-38x
HiSeq2500 2*150 pb

Q trimming

Mapping on reference

SNP detection

15 cultivars 

SNP 
detection

REF

Cv. 1

Cv. 2

Cv. 3

Cv. 4

• 80 K _ 160K 

• 1 SNP/110 b

Fopa-Fomeju et al, in prep



• SNP collection (low cost)
• SNP subset for cultivar genetic diversity study
• SNP subset for plant material control

Genotyping tools vs objectives



Prior 
knowledge

Template Develop
-pement

Sample
number

Bioinformatics
Capacities, 
skills, time

Experimental
Cost including
Analysis/sam
ple

Amplicon
sequencing

+ DNA +++ +_+++ ++ (+) $$

Chip array + DNA + +++ + $-$$

GBS vs SNP arrays

SNP/samples

Multispecies SNP array
A solution

SNP       samples cost

$$$$

Sequencing machines
384 barcodes

Genotyping = genotyping technology + SNP calling



.019

Multi Plant Species Illumina bead chip

Performance of a multi-plant-species Illumina Infinium BeadChip array
Le Paslier et al, PAG XXIV, San Diego, Ca, Janvier 2016, Berard et al, in preparation  



.020

Multi Plant Species Illumina bead chip success rate 

Mix  of DNA 



Personnal comments

Genus and species Barcoding
Universal primers

Standard protocol Good quality
Public  database

Phyleogegraphy/assignation to population Multispecies SNP array

 How much time?  Barcoding could be quick, SNP array depending on  the facilities

 Cost? 

Future / sequencing on your smartphone
Real time

DNA extraction How much SNP is needed?

SNP discovery Strategy available Low cost and fast



Thank you for your attention 


