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Document prepared by an expert from France

As a follow up to the previous presentations by the American Seed Trade Association (ASTA) (document
BMT/14/5 “The Use of Reference Varieties in Varietal Distinction: an Approach under Investigation in the US
for Potential Application in Plant Variety Protection”), and the Netherlands (document BMT/15/22 Rev “Can
Molecular Distance be used as Characteristic?”), we are testing this new concept based on genetic distances
to so called “reference” varieties. Our study explores different calculations to transform genetic distances into
characteristics and highlights some consequences of the potential use of this approach in DUS examination.

[Annex follows]
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« Geographical approach »
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« Orchids approach »

®  MAKT, UPOV BMT 2016 (BMT/15/22
“ICan we use the USA example in a form that answers to the usual
POV approach using characteristics and states of expression to establish
distinctness and identify varieties.”
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Approach assesment

® Using SNP data already available on Maize

=> But first of all ...

1. How to make it work ?
2. Which parameters can affect results ?
3. How to evaluate and test the approach?

== And then first simulations
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How to make it work?

® Different approach possibles :
— Approach 1: calculste sum of the differences of the genetic distances (FAGD)
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— Other Appreach: Fingerprinting? Calculste the AGD then transform it into weight?
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Which parameters can affect results ?

P00 oz 1-2 Maine oolleciion)

® Set of reference varieties
— Criteria of choice (genetic, morphologic 7)
—  Number / Distribution
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» Set of moleculsr markers
— Criteris of choice (Type, PIC..)
— Mumber/ Distribution
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» Calculstion of the Genetic distance =1

® Oasses for GD coding and weight metrix (Approsch 2)
— Resolution
— Sensitivity
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How to test & evaluate?

® Simulations on our Maize data with different parameter settings
® Correlation with direct genetic distance between two cultivars

® Comparison of the efficiency with maize model 2
— In number of pairs to sow
— Take care to not exclude close pairs
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First simulations

® Correlation between the data and the genetic distances (2013 data)

* Approach | : FADGs = Approach 2 : weight matrix
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First simulations

® Incidence of the matrix resolution (2013 data)

= Approach 2 : weight matrix (sensibility +) = Approach 2 : weight matrix (sensibility -)

Canetic wesght

Cansiic weight
]

Genetic gsiance Genelic distance
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Conclusion and ongoings

® First simulations=> good correlation between both approaches and direct genetic distance
even if there is a loss of information

® Genetic information could be shared between offices and /or breeders without exchanging
DNA profiles

® Results depend on parameters settings

Need for more simulations on different marker set/
species/parameter settings
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Thank you

RIS — Worverinar S T A righea. rasarvad.

[End of Annex and of document]



