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Assignment Tests for Genotype Classification

Aims of this presentation:
+  Introducethe use of assgnment tests for classfication of unknown
genotypes against aset of given [ “reference”) genotypes
+  Examplesfrom sugar beetvarieties(2n, 3n)

a zet of 8 varieties and candidates (30 plants per accession)
- AFLP, 55R and CAPS data sets
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Variety Identification in Sugar Beet Varieties
Used Methods

High genetic wvariation within sugar beet wvarieties hampers reliable
classification procedures independent of the type of marker technique
applied. AFLPs, 55R=s and CAPSs marker datasets in 8 sugar beet varieties

were subjected to
(i} supervised classifiers:
*  methods in which individual assignments are made to predefined
classes
(i} unsupervised classifiers:
» defined afterwards on the similarity in marker composition from

sampled individuals e i 27 o e

Non-supervised classification

*
101101 Similarity
100101 — [ orDistance] —

011110 Measure

]

Towhich known groupanunknown
genotype “belongs or not”

e.g. for EDV, fraud: close to identical

new versus reference vareties
varieties among each other
genotypical versus phenotypical groups

Supervised classification
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Variety Identification in Sugar Beet Varieties

Assignment 10 most similar plants

Calculation of Sa, ,
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Variety Identification in Sugar Beet Varieties

Sayy
To
From Ariana  Amrelia  Fortin  FREATT - RWSSIZ)  MRSMT  Prisomsse  Saboesbor
Ariama 0L
Aurelia 0057 nds0
Fortis o4 s DR
5 HEESTT 0055 0078 D0Es 1,4l
2 Kwsmn 0ms 0006 00sT nOsT LA ]
MR nams2 0aTE 0OET k115 Ll LR
Princewe 0ms 0107 0082 [N} E3 077 [T ]
‘i Sylvester 04 s a2 145 02 RO7TE LI [ ey ]
Artama e
: Aurelia 01T 0
Forth o LU UL
g ; HEGITT 0oss  00ss 00T [rCE
L EWSH11E nars [N [ e i e [Tk HEED
-y L1 0 0072 o k10 a2 o307
-4 Princesse 0124 00de  0ues [T e L] [ 0362
Salvester L DT R L] 10t .05 257
Arfasa AT
Awrelia 0250 0497
Farth oS 007 AR
Z HEa3TT LI 008 ET 64T
E KWSH123 000 002 00ET [T RS sy
MERYT o 0E 0002 osET oy LEZ0
Princesse G030 00d0 004 hi3E Ll TR L] AT
Salvester L O e L Q028 BOEE e L




nro

o

BMT/16/18 Rev.
Annex, page 5

Variety Identification in Sugar Beet Varieties
Conclusions

Assignment tests showed a higher consistency across dassifications

independent from the marker technique

A pood allocation to the proper variety was obtained, together with a
reliable allocation pattern among the other varieties. Both aspects deal with

the variation within a variety and the distance to other varieties

Assignment data were transformed into an average similarity measure
Similarity by assignment (Sa,,) which is a new genetic distance measure

with interesting properties

(o ik 2l 2007 S el

Variety Identification in Sugar Beet Varieties
Conclusions

(Sa,,) is @ new genetic distance measure with interesting properties

*  Ea,, ishighlyindependent of the marker technique used

* 3a,, matricescalculated onthe same marker technigue but usnga
different simikarity measure were in good agreement

* Thescalesand scopesfor £a,, digances measurad may be values
relatively insensitive to the degree of polymorphiam of the marker
technique used

= The levelsof disinction betweenvarigties obtained were much higher
(i.e., a higher number of plants is assgned correctly)

* The measure produced comparable resuliz when calculaed using different
numbersof best assigned plants
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Assignment Tests for Variety Identification
in Sugar Beet Varieties

Results and discussion are based on statistical techniques developed in:

+* DeRiekl,Calsyn E, Everaert |, Van BockstaeleE & De Loose M (2001). AFLP based
alternatives for the assessment of diginctness, uniformity and stabilicy of sugar
beetvarieties Theor Appl. Genet. 103:1254-1265.

Alsoreportedin: BMT/&/3 Angers, France, March 1to 3, 2000

+ DeRiek ], Everaert |, Esselink D, Calsyn E, Smulders MIM & Vosman B (2007).
Assignment tests for variety identification compared to genetic similarity-based
methods using experimental damsets from different marker systems insugar
beet, Crop Sci. 47:1964-1974

Assignment Tests for Genotype Classification

Aims of this presentation:

*  Assignment testswith combination of canonical discriminant analysis
* Exampleinwildrose populations (di- & polyploids)
- for speciestaxonomy
- AFLP and 55R datasets
+ Example53 lentillandraces and locl varietiesfrom Morocco
- combinationwith agronomical tRits

- AFLF and 55R datasets
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An example from rose taxonomy

Here, we combined assignment tesis (De Riek et al., 2001, 2007) with nonicl

under evaluationthe most relaied set of species.

one-out method.

discriminant analyss using SPE5to obtain structured ordinations.

First, an assignment table was produced, which showed for each spedmen

The assignment values were taken as input to a canonical discriminant analysis,
targeting the classification towards membership of taxonomical sections,
subsections (dogroses) or species. The independent variables were entered
simul@necusly. The covariance matrix within groups was used for the
ardination; prior probabilities for dassifiation were computed from the group

sizes. (lassifications were based both on @se-wise results, and on the leave-

(D mick <2 all. 202 Melecular PRylogorclic amd BvcksTion)

Assignment test scheme

O

25 10 65

Species groups
are input
far the
ASSIGHMENT TEETS
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(D mick <2 all. 202 Melecular PRylogorclic amd BvcksTion)
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Moroccan local lentil landraces and cultivars

Assignment of genotypes to the geographic locations of landrace collection site
or cultivar was tested using the assgnment table combined with canonical
discriminant analyss (DeRiek et al. 2001, 2013) using SP55-Statistics 22 to
display genetic variation.

For 55Rs, aranking of the 100 most resembling genotypes (single plants) per
individual was made, and pairs of genotypes with chi-square distance above 7

were excluded.

For AFLP, @ ranking of the 100 most resembling single plants per individual was
made whereby pais of genotypesw ith Jaccard' s similarity index below 0.45
were excluded. This allowed producing assignment tables showing for each
geographic location of landraces or varieties the most-related single plants.
Assignment tables werethen used as input files for discriminant analysis in
arderto classify the genotypes according to the type of their origin, cycle
duration and early growing vigor.

CiEmaa el 20 HastE g

Discriminant analysis based on landraces agro-environmental origins
using combined data sets (SSRs, AFLPs and agronomical)

10- (b) Origin
* 1Dy aten
s 00, * 2Favotable area
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. o Group
- ‘. g - Centroid

(45.4% of the total variation)
Function 2

-5

Function 1

(54.6% of the totalvariation) fihind ot ol Z0US; Mt Becrionl
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{47% of the total variation)

Discriminant analysis based on landraces cycle duration using
combined data sets (SSRs, AFLPs and agronomical)
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(24.2% of the total variation)

Discriminant analysis based on landrcaes early vegetative vigour using
combined data sets (SSRs, AFLPs and agronomical)
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Assignment tests combined with
canonical discriminant analysis

These additional examples aretaken from:

+* DeRiek ), DeCock K, Smulders MIM & Nybom H (2013). AFLP-based population
structure analysisas a means to validate the complex taxonomy of dogroses
{Rosa section Caninae), Molecular Phylogenetics and Evolution 67: 547-555

+ |drissi0, UdupaSM, Houash C, De Keyser E, Van Damme P & De Riek] (2015),
Genetic diversity analysisof Moroccan lentil (Lens cwlinaris Medik.) landraces
using simpleSequence Repeat and Amplified Fragment Length Polymorphisms
revea lsfuncional adaptation towards agro-erwironm ental origins. Plant Breed,

134: 322-332.

Assignment Tests for Genotype Classification

Aims of this presentation:

* Some personalspeculations for DUS testing
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Some personal speculations for DUS testing

Observations

Assignment based measures gave morerelisble classfications in heterogensous

[ polyploidy) sugar beet hybridvarieties

* Nore balanced asthegenetic distancesare averaged because of the
allocation pattern over the “best friends”

= Highly independert of marker technique used

* Supervised classification outcompetesstraightforward clustering etc.

Speculations

* A databaserelaed measureas 5a, , is better to work with a set of reference
varietiesinstead of e.g. thelaccard or Neigenetic measures directly

* ltcandealina moreconsistent way with the shift of standards overtime as
the alloction pattern among thetested varieties can even betakenasa

running yard stick

Some personal speculations for DUS testing

Observations

Assignment tests combined with canonical discriminant analysis can

= starting from genetic data, classify genotypes according to taxonomical groups
(phylogeny), regional origin, plant performance

* jdentify unknown genotypes by placing them ina existing classification. In its
recurrent use it appearsto be a sef |learning system that can finally leadto a
clearut ordered solution

Speculations

* |tcan be usedtotest a validgenetic “backeground” underlying atrait

* [tcan makean estimate of the degree of such genetic background

= ltcan breakthe “triangular relationship” observed between trait based

classifications and genetic distance measures
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Discriminant analysis for flower color in Chinese Camellia reticulata
based on AFLP data and visual scores

Canonical Discriminant Functions
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Thank you

Flanders Research Institute for
Agriculture, Fisheries and Food
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Jan.derek@ilvo.vlzanderen be
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[End of Annex and of document]




