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Assignment Tests for Genotype Classification

Aims ofthispresentation:
* Introducethe useof assignmenttestforclasificaton of unknown genotypes against
3 setofghen(Craference’) ganoypes
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nment Tests for Variety Identification
in Sugar Beet Varieties

Resutsanddisussion are based onstatisicaltechniques developed n:

* DeRiek),Calsyn, Everaerc], Van Bockstasle £ De Loose M (2001, AFLP based
Siternaivesfor the assessmentof distinctness, uniformity and swbilty o sugar beet
Varieties Theor. Appl. Genet. 103:1254.1265.

4150 reported in: BMT//3 Angars,France, March 1103, 2000

* DeRiek, Everaert |, Essalink D, Calsyn , Smulders MIM & Vosman 8 (2007).
Assignment tests for variety dendficaton comparadto genatic similrity based.
mathods using xperimental datasets rom differant marker sysems insugar best,

Cropsci.a7: 19641572
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Variety Identification in Sugar Beet Varieties
Used Methods

High genetic variation within sugar best \arieties hampers relible assiication
proceduresindependent of thetype of marker technique appiied.

Datases on Ampiified Fragment Length Polymorphisms, Sequence Togeed

Microsatelite Sites and Cleaved Ampified Polymorphic Sits markers in eight sugar

beetvarieriesweresubjected to

() supervised classifiers: methods in which individual assignments are made 1o
predefined classes,

(i) unsupervised classifiers: defined aftewards on the similarty in marker
‘compositionfrom sampled individuals.
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Research

Variety Identi

Sugar Beet Varieties

Majorissuesadcressedare

() which cassification method gives the most consistent results when three marker

techniques arecompares,

(i) given difierent cassification techniques available,for which marker techriqueis
the output generated least constrained by theway data analysisis performed.
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Variety Identification in Sugar Beet Varieties
Assignment 10 most similar plants
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Variety Identification in Sugar Beet Varieties
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ty Identification in Sugar Beet Va
Conclusions

Assignment test showed 3 higher consEnGy acrss Cassficatons indepzndent
fromthe mariertechmiaue.

A good sllowion o the proper variety was obiaine, ogether with 3 eliabie
Slocation pattam amorg the other aries. Both sspecs desl with the ariaton
within avariety andthe disanceto othe varieties

Assignment data were transformed into an average similarity measure Similarity by
assignment (,,) which is & new geneic disance messure with interestng
properties.
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Assignment tests combined with
canonical discriminant analy:

Theseaddtional examplesaretaken from

* D fiek),De CockK, Smulders MIM & Nybom H(2013] AFLP-based population
structure analysisas 3 mears to validate the complex awonomy of dogroses (Rosa
section Caninge, Molscular Phylogenesics and Evolution 67: 547-558

* 1ariss 0, Udupa S, HoussliC, De Keysar &, Van Damme P & De Riek. (2015), Genetic
Giversity analysisof Moroccan lenti(Lens culinaris Medik | andracesusing Simple.
Sequence Repeat and Amplifid Fragment Length Polymorphisms reveals functionsl
dpiation towars agro-environmenaloriins PlantBresd, 134:322-332.
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An example from rose taxonomy

Here, we combined assignment tests (De Riek et . 2001, 2007) with canorica!

discriminant analyss using SPSSto obtain structured ordinations.
First,an assgrment tablewas produced, whichshowsdfor each specmen
under evaluatonthe most related set of species.

The assignment values weretaken as nput to 3 canonical disriminant anshsis,
targeting the lassfiction towarcs membershipof axonomical sectons,
Subsections dogroses)or species. The independent variabes were ertered
Simultaneousiy The covarince matriw thingroups wasusedfor the
ordination; prio probabiltiesforclassfication were computedrom thegroup
sizes. ClassFications werebased bothon case-wiseresuls, andonthe leave-

one-outmethod
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Assignment test scheme
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Moroccan local lentil landraces and varieties

‘Assignment of genotypesto their origi (collectionsites or variety) was
‘computed usngthe assgnment test combinedwith canonicaldiscriminant
‘anaiyss(DeRiek etal. 2001 2013) using SPSS-Statistcs 2210 dispiay genetic
variationcoming from theorigin ofthe landraces.

The assignment test wascarried out by first ranking all individual genotypes
(single plants) to each other based on chi-square disncesfor the SSRS analsis
‘and on Jaccard'ssimilarty index for AFLP.

For SSRs, aranking of the 100 most resembling genotypesisingle plants)per
individualwas made, and pas of genotypeswithchi-square distance above T
were excluded.

For AFLP, 2 ranking of the 100 most resembling single plants per individual was.
made whereby pairsof genctypeswith Jaccard s similarity index below 0.25.
were excluded. This allowed producing assignment tables showing for each
origin{geographic location o landracesor varieties the most related single
plas.

‘Assignment tableswere then used as nput filesfordiscriminant analysisin
ordertoclassfythegenotypes according totheirorigins.
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(45.4% of the totalvariation)

using combined data sets (SSRs, AFLPs and agronomical)
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(7% of the totalvariatin)

Discriminant analysis based on landraces cycle duration using
‘combined data sets (SSRs, AFLPs and agronomical)
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