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Combining different sources of SNPs

Genic fraction | & , Repetiti\E/e fraction
(1-2%) (80-90%)
Non-repetitive intergenic fraction
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Chromosome-based draft sequence Sequence Whole-genome
of the hexaploid bread wheat genome capture resequencing



The BreedWheat 420K SNP chip
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105,577 ISBP-SNPs
9,670 candidate gene SNPs

.,

139,904 genic SNPs
140,450 intergenic SNPs

IWGSC chromosome arm
sequence survey initiative

lllumina Infinium 90K chip

126 major gene SNPs
‘ 13,670 validated SNPs
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The BreedWheat 420K SNP chip: /n silico mapping
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Affymetrix SNP classification

OTV : Off Target Variants (SNP en
présence / absence?)

PolyHighResolution

MonoHighResolution

w
- = ™ @ v
— I| || :__-, — = _ a
— [ | - - o
- fa = - . - "F" vy ©
SR sl 2 \
II | L
J \/ . =
=g 2 . -
- | . w o
- W o
]
o =27 T =]
@ el [la > PAVs
&
I I I I I I I I I T I I LI T T T
-2 -1 a 1 2 =3 =2 -1 0D 1 -2 -1 o 1 2

2 i
Less than 2 examples of the minor allele usually
due to low MAF samples, but possible cluster
fusion / compression

Good cluster resolution, and at least 2
example of the minor allele.

OTV’s (discussed above) can be
assayed by OTV genotyping

No Minor Hom (sur polyploides

nuages homozygotes?)

CallRate Below Thresh.

Other
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SNP callrate is below threshold, but other

! One or more cluster properties
cluster properties are above threshold.

are below threshold.
Expect lower quality genotypes

Two clusters wifh no examples of the
minor homozygous genotypes. Het cluster
notin PTV location

Heterozygous =
homozygous



SNP conversion rate

BreedWheat 420K SNP chip

96 wheat lines
(13 European elite varieties
+ 83 world-wide diversity lines)
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The BreedWheat genotyping panels
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285 CS x Renan lines

96 ITMI lines

Genetic mapping: '
L 4,229 GR accessions

Genetic resources: ]

Genomic selection:

450 “training panel” lines
997 “breeding panel” lines

—

Association genetics:
220 elite lines
367 Core Collection accessions




Comparison of the different panels

Genetic resources (WP2 core collection + WP3 accessions)

45,998 | 15,743

112,857

Elite varieties (WP2 BW panel) Genomic selection lines (WP4 panel)

© 275,661 SNPs (65% of the whole chip)

® But incomplete overlap



A 100K SNP genetic map

285 Chinese Spring x Renan
F7 lines

N

103,581 mapped SNPs

400
350
200 +
[
250
5i
200 +
a
150 -
2
100
2
| I I Su
0 0
1A 2A 3A 4 SA 6A  7JA 1B 28 38 4B S8 G 7B 1D 20 3D 4D 5D &> 7D 1A 24 3A  4A  SA  6A  JA 1B 28 38 48 S8 68 78 1D 2 3D 4D SD 6D 7D

Number of SNPs per chromosome Number of genetic bins per chromosome

g g

of SNPs per
g

E
Number of genetic bins per chromosome

g

g




A 100K SNP genetic map
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Characterizing the worldwide diversity

367 accessions
representing the
+m Wworldwide diversity

BreedWheat 420K [ 2%
SNP chip i

67,699 polymorphic'SNPs




Genome-wide association study for pre-harvest sprouting

367 accessions
representing the
worldwide diversity

BreedWheat 420K [§
SNP chip :

8,511 polymorphic SNPs on 3B
11 SNPs / Mb on average
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AXIOM Automated Solution

Fully automated on the Biomek FXp and GeneTitan

Target prep Hybridization Ligation Signal amplification
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Target Preparation with Biomeck FxP

22 — 24 hour incubation Incubate @ -20°C
@37°C overnight

Fragmentation
& Precip.

Day 1 Day 2 Day 3
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AXIOM Assay QC Checkpoints

v" DNA Fragmentation
Use 4% E-gel, DNA should be between 25bp — 125 bp
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v" DNA Yield
OD 260 nm, 280 nm and 340 nm on Tecan Infinite 1000
The yield must be > 1200ug




Dish QC
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Dish QC / DNA purity

Dish QC en fonction de la pureté des ADNs préparés

N = 4788 échantillons

Pureté des ADNs
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Dish QC / ADN quantity

Dish QC en fonction de la quantite d'ADN
N = 4788 échantillons
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Array processing with GeneTitan

23h30 incubation

WM
(I

Day 4 Day 5 -




Acknowledgements

7 enctics Diverty Ecoptpioiogy < Creat
Nelly Cubizolles
Elodie Rey
Jonathan Kitt
Héléne Rimbert
Julien Navarro
Lise Pingault
Frédéric Choulet
Charles Poncet
Cora Boedo
Benoit Darrier
Pierre Sourdille
Francois Balfourier
Jacques Le Gouis

Catherine Feuillet...

NA

biogemma

PI95555558
m‘««%
PRI
LRI
m&é %g))»»o
po e
AL
Rt
==

Jean-Philippe Pichon
Magalie Leveugle
Jorge Duarte
Nathalie Riviere

Marie-Christine Le Paslier
Dominique Brunel

'\ [ O ﬂ_
\' ! A FranceAgriMer
//// \/\/ h eal R

The research leading to these results has received funding from the INRA, the French Government managed by the
Research National Agency (ANR) under the Investments for the Future call 2010, as well as from FranceAgriMer



Nouveautés GENTYANE 2014

- Oktopure LGC Genomics

Extraction d’ADN
automatisée billes
magnetiques sbeadex
8*96 extractions / 2h
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Développements GENTYANE 2014-2015

- Developpement CNV sur Droplet PCR QX200 Biorad et/ou
sur puce Fluidigm




Développements GENTYANE 2014-2015

- Developpement GBS méethode AmpliSeq / lon Proton

CUSTOMIZE CONSTRUCT PREPARE RUN ANALYZE ANNOTATE
PANEL LIBRARY TEMPLATE SEQUENCE DATA RESULTS

Enter genes online in minutes Ion AmpliSeq™

Custom
Panels
B ion reporter
IONAMPLISE” DESIGNER 1DNAMPLISEG™ LIBRARY KIT 10N ONETOUCH™ 2SYSTEM 10N PGM™ SEQUENCER TORRENT SERVER 10N REPORTER™ SOFTWARE

Figure 1. lon AmpliSeq™ custom workflow. Typical assay design results targeting a 10 kb region are available in
as little as 2 hours and require only minutes of hands-on time. It takes just 10 hours to go from DNA to variants.



Politique Qualité GENTYANE 2014

- Site pilote Certification AFNOR NF X 50-900

Exigences pour les Plateformes Technologiques de Recherche
en Sciences du Vivant - Systemes de management intégrant un
systeme de management de la qualité ISO 9001 :2008

de la quaité




EPGV 2014

GENTYANE

GENOTYPAGE et SEQUENCAGE en AUVERGNE
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