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Use of GBS for lucerne variety
distinction

Juiier, B, Barre, P, Lambroni, P, Delaunay, S.",
Lafaillette, F2, Thomasset, M3, Gensollen, V.4

* GEVES, Montpellier, France.
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Context of variety registration

2tests: Lucerne:

 VCU testing important genetic progress
« DUS testing high proportion of refusal

iculty:
« Huge within-variety variation in lucerne (outbreeder, tetraploid)
« Large reference collection (230varieties) + 30 candidate varieties.

Question:

* Couldwe separate lucerne varieties by using 3 high number of molecular
markers?

Technology : Genotyping by Sequencing (G85)
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Context of variety registration

* Reference collection ~600 varieties,
with seeds ~230 varieties

* Registered varieties
~ Europe: 555
~ usa: 167
~ Canada:280
~ china:77
~ Argentina: 715
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Use of molecular markers to structure the collections

* Not so efficient in previous studies on
lucerne (RAPD, AFLP, SSR)

* New technologies to obtain a high number of
markers

An emerging technology :
Ganotyping by sequencing (Ges) N Eistretalzoi

Used on bulks of heterozygous ind
(= luceme variety)

Encouraging results on perenial ryegrass
Reasonable costs ‘ Byme etal 2013
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Questions

* Method:
on bulks of

the evaluation of allele frequency
duals accurate ?

— On 3 varieties, comparison of allelic frequencies
on 4 bulks of 100 individuals each and on 40
individuals that were separately genotyped

* Structure of genetic diversity

— Isit possible to differentiate among 20 varieties?

— Isthe genetic distance correlated to the
phenotypic distance?
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List of 20 varieties
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* 3 varieties suudiedat the individual level
2veryclose: Féliciat Galaxie, 1 different: Barmed
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GBS sequencing

Sowing, leaflet sampling

DNA extraction on individual plants and bulks
* Building of librairies at INRA Lusignan

8 lanes, single-end, 100 pb, 10 bulks + 15 individuals/lane
Sequencing at INRA Genopole Toulouse
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informatics

Each read isattributed to agenotypeor a
bulk

Cleaning:length, quaiity

Alignmenton M. truncatuia genome

NP detection

Merging thefilesof allgenotypes

Protocole GNU/Linux *  Scripts: BASH, Python 3.4, AWK
« Programmes.
~ GATK, BWA, Sickle/scythe, .
— Instructions within script BASH





image10.png
mapping

* For the individuals, the dosage of each SNP s estimated
(from Oto 4 for each allele).

* For the bulks, the SNP are coded depending on their
frequency in the bulk :

number of reads carrying the allele
total number of reads at this SNP
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Data analysis

« Repeatability of allelic frequency determined on the 4
bulks

« Comparison of allelic frequency calculated on the
average of 40 individual genotypes and on bulks

« Differentiation with GBS markers:
~ Principal component analysis (PCA] on allelic frequencies,
— Fer and Nei distances among varieties

« Correlation with phenotypic distances
— Calculation of a GAIA distance between 2 varieti
alltraits of a weighted difference

— Correlation and Mantel test of GAIA distance with Fs; and
Nei distances
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Repeatability of allelic frequency determined
onthe4 bulks
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Comparison of allelic frequency calculated on the
average of 40 individual genotypes and on bulks

equency from 4 bulks
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Allefcfrequency from 40 indviduass
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Distinctness of 20 varieties for which 4 bulks have
beengenotyped

PCA on 20 varieties
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Zoom on the 15 French varieties
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Zoom on the 9 North varieties

PeA on 8 varietes, axes 1:2

Breeders
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Test of significance
+ Ferbetween populations (significant at P < 0.95)
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Correlation with phenotypic distances

S:
— CoyD: calculated for each quantitative trait (+ x*
for qualitative traits)

* 2 methods to test difference among vari

— GAIA: distance between a pair of varieties
resulting from the addition of the weightings of all
traits.

+ CoyD and 2 presently used in DUS testing;
GAIA will be used from 2018 onwards on
lucerne
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GAIA distances
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Correlation of GAIA distance with phenotypic distances
Withal20varieties
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Conclusion

Efficiency of GBS to genotype indivi
on a heterozygous tetraploid species

Accuracy of the estimation of allelic frequencies
on bulks

cant difference between each pair of
varieties

Structure of the diversity is consistent to our
knowledge of the varieties

nbetween genetic distance and
phenotypicdistances
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Conclu:

* Use of GBS markers to help DUS test
—To structure the collection of varieties.

g?

* A candidate variety is tested phenotypically with the
varieties with small genetic distance

* Lessfield plots / experiments
* More precise trials.

— Use of molecular markers only
* Good correlation with phenotypic traits
* No effect of environment
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* More studies needed
—To optimize GBS protocole
number of markers / cost

—To estimate genetic distances

* between candidate varieties
that were not DUS tests,

* between seed lots of the same variety, etc

— More varieties to be considered: reference collection
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