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Aims of this presentation:

Introduce the use of assignment tests for classification of unknown genotypes against
a set of given ["reference”) genotypes
*  Examplesfrom sugarbeet varieties[2n, 3n)
- @ setof eight varieties and ndidates
- AFLP. 53R and CAPS data sets
Aszzignmenttestswith combination of canonical discriminant a nalysis
*  Example in wildrose populations [di- & polyploids)
- for speces taxonomy
- AFLP and 53R data sets
* Example 53 lentil landraces and local varieties from Morooo
- combination with sgronomicl] traits
- AFLP and 35R data s=ts

Some personal speculations for DUS testing
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Assignment Tests for Variety Identification
in Sugar Beet Varieties

Results and discussion are based on statistical techniques developedin:

* DeRieklJ, Calsyn E, Everaert |, Van Bockstaele E & De Loose M (2001). AFLP baszed
alternativesfor the assessmentof distinctness, uniformity and stability of sugar beet
varieties. Theor. Appl. Genet. 103:1254-1285.

Also reported in: BMT/6/3 Angers, France, March 1to 3, 2000

* DeRiekl, Everaert|, Esselink O, Calsyn E, Smulders MIM & Vosman B [2007).
Aszignment tests for variety identification compared to genetic similarity-based
methods using experimental datasetsfrom different marker systems in sugar beet,

Crop 5ci. 47: 1964-1974

Variety ldentification in Sugar Beet Varieties
Used Methods

High genetfic varation within sugar beet varieties hampers reliable dassification
procedures independent of thetype of marker technique applied.

Dataset= on Amplified Fragment Length Polymorphisms, Sequence Tagged
Microsatellite Sites and Cleaved Amplified Polymomphic Sites markers in eight sugar
beetvarietiesw ere subjected to

(i} supervised classifiers: methods in which individual assignments are made to
predefined classes,

(ii) unsupervised classifiers: defined afterwards on the similarity in marker

composition from sampled individuals.

oc mick ot al. 200%; Oop Soores)



BMT/16/18
Annex, page 3

Variety Identification in Sugar Beet Varieties
Research Aims

Major issuesaddressedare

(i) whidh dassifi@mtion method gives the most consistent results when three marker

techniques arecompared,

(il) given different dassfiation technigques available, for which marker techniqueis

the output generated least constrained by theway data analysisis performed.

{0 mick <2 all. 2009; Oop Soooc)

Variety ldentification in Sugar Beet Varieties
Assignment 10 most similar plants
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Variety Identification in Sugar Beet Varieties
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Variety ldentification in Sugar Beet Varieties
Conclusions

Assignment tests showed a higher consistency across dasifiations independent

from the marker technique.
A good allotion to the proper variety was obtained, together with a reliable

gllotion pattem among the other varieties. Both aspecs deal with the variation

within avariety andthe dismnceto other varieties

Assignment data were transformed into an average similarity measure Similanty by
assignment (53a,,] which is @ new genetic dismnoce measure with interesting

properties.

oc mick ot al. 200%; Oop Soores)
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Assignment tests combined with
canonical discriminant analysis

These additional exam plesare taken from:

* DeRieklJ, De Cock K, Smulders MM & Nybom H [2013). AFLP-bazed population
structure analysizas a means to validate the complex taxonomy of dogroses (Rosa
section Canings), Molecular Phylogeneticsand Evolution 67: 547-559

* |drissi O, Udupa 5M, Houasli C, De Keyser E, Van Damme P & De Riek ] (2015}, Genetic
diversity analysis of Moroccan lentil [Lens culinariz Medik.) landraces using Simple
Sequence Repeat and Amplified Fragment Length Polymorphisms revealsfunctional

adaptation towards agro-environmentzalorigins. Plant Breed, 134: 322-332.

An example from rose taxonomy

Here, we combined assignment tests (DeRisk et al., 2001, 2007) with canonical

discriminant analyse using SFSSto obtain structured ordinations.

First, an assignment tablewas produced, which showed for each spedmen
under evaluation the most related set of species.

The assignment values weretaken as input to a canonical discriminant analysis,
targeting the classFiation towards mem bership of taxonomical sections,
subsections (dogroses) or species. The independent variables were entered
simultaneoushy The covariance matrix withingroups was usedforthe
ordination; prior probabilities for classfication were computed from thegroup
sizes. ClassFictionswere based bath on case-wiseresults, andonthe leave-

one-out method.

(e Wi ol ol 2008 Velen e Byplogmmcioae® Sezluem)
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Assignment test scheme
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Moroccan local lentil landraces and varieties

Assignment of genotypes to their origin (collection sites or variety) was
computed usingthe assignment test combined with canonicaldiscriminant
analyse(DeRieketal. 2001, 2013) using SPS&-Statistics 22 to display genetic
variation coming from the origin ofthe landraces.

The assignment test wascarried out by first ranking all individual genotypes
[single plants) to each other based on chi-square disancesfor the 55Rs anaksis
and on laccard's similarity index for AFLE

For 55Rs, a ranking of the 100 most resembling genotypes(single plants) per
individualwas made, and pars of genotypes with chi-square disance above 7
were excluded.

For AFLF, a ranking of the 100 most resembling single plams per individualwas
made whereby pairs of genatypeswith Jaccard's similarity index below 0.45
were excluded. This allow ed producing assignment tables showing for each
origin{geographic location of landraces or varieties) the most-relaed single
plants.

Assignment tableswerethen used as input files for discriminant analysisin
order to classfy the genotypes according to their origins.

idmaan o el 2008 ; Aees BeocSing)
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Discriminant analysis based on landraces agro-environmental origins
using combined data sets (55Rs, AFLPs and agronomical)
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Discriminant analysis based on landraces cycle duration using
combined data sets (S5Rs, AFLPs and agronomical)
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Discriminant analysis based on landrcaes early vegetative vigour using
combined data sets (55Rs, AFLPs and agronomical)
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