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Data processing
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» According to the number of markers and/or application:

== Ordinary data processing (filters/ pairwise comparison between
genetic profiles)
- Example: true-to-type analysis fora seedlot

=t futomated data processing (scripts of calculation/ genetic distance
calculation)
- BExample: Genetic distance calculation usedin combination
with morphological distances in orderto help side by side comparison in DUS
frials.
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Genetic distance calculation between 2

varieties
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»  Step1: genotyping of eachvariety (S5R or SNEY™

=y Raw data

» Step 2 : Transformation of genetic datainto

« mathematics = data
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» Step 3 : Genetic distance calculation
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Genetic distance calculation between two

varieties

» Different formulae available for genetic distance calculation: Rogers,

Rogers modified, MNei

, Dice, Jaccard...

» Genetic distance choice: marker type ([dominants/co-dominants)

development

species (diploid/polyploid)
# Calculation automatisation : Use of R software (R Core Team) and script

denama
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Which Genetic distance, which packages?
°

® Which Genetic distance, which software ?
=> Rogers genetic distance (1972) / Software R /package Adegenet
® How to handle missing data?

- Simuiations:
+  Analysis cn simulated datas>calculation of the genetic distance between 2 genotypes with only missing
data between each other
* Hypothesis. if genotyping twice the same line 5> genetic dstance =0
Pairwise comparisons between 2
E " |l Missing data are considered during the
S, calculation
g #1 g ) Need to use another package or distance g
i
I i
3 3
T ed ", Ll
B O A e Groupe G Erude ot de contrtle
Genesc Distance des Variéess Et des Semences

Genetic distance Kosman and Leonard (2005)

]
® Rogers (1972) ® Kosman and Leonard (2005)
- Based on allelic frequency - Based on proportion of shared alleles
v ==k
1 1
- Dpfab)= ;Z ’5 Z(P.', =) ‘ .. - Dylab)= Ezm:.(a b)
*=1 =z
- However if a and b are individuals and - PopGenReport Package
not population => frequency= occurence
Rogers Genetic Distance ~ Rogers Genetic Distance
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Genetic Distance z Genetic Distance

Numbers of missing data between 2
genotypes
genotypes
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300 markers
R?=0,985

250 markers
R? =0,963

GD bosed on 344 SNPs

200 markers
R? 20,930

o

GD based on 344 SNPs

150 markers
R? 20,88

GO based on 150 SNPs

GD based on 344 SNPs

results

Number of markers used for calculation of the distance will greatly influence the

The various routine applications in the

laboratory

% Help in pairwise comparisons to be grown side by side in OUS trials
= management of reference collection

» Variety identification

% Checking hybrid conformity

% Description and characterisation of reference collections

T
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The various routine applications in the

laboratory
L

® Help in pairwise comparisons to be grown side by side in DUS trials

i
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Help in setting DUS growing trials

°
s » 2steps:

1. Morphological Descriptions Comparison
Comparaison (GAIA scoredfrom 1 1o 9);

If GAIA 26 | Distinct plusvarieties |

If GAIA <2 | To putinthefied |

| 2. Forall couples with a GAlA distance
e @, en ne e betweento 2 and 6, Genetic Distanceis
& used 7
Thesahaid far ko denoe “- m o Eel“il | TDputinthEﬁEH | 1
;

If DG = seuil | Distinct varigties |




BMT/15/10
Annex, page 6

Help in setting DUS growing trials
)
» Maize DUS trials 2014 1

— About381 candidate varieties for registration - = 1.5 million comparisons
— Reference collection : 4445 lines ]

» Morphological data (GAIA only) Reduction of
=) 6123 comparisonsto be grown number of
comparisons
to be grown I
=90 % !

» Maorphological data (GAIA anly) + Genetic Distance
566 comparisons to be grown

CTENTE Ckbin W R

The various routine applications in the
laboratory

» Wariety identification

CEWNEE Carkien B Ran
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Variety Identification

: &

» Aim:
— Each profile observedis comparedtothose ofthe
reference collection -

— ldentification of the identical or closestvarieties

# Calculation automatisation == R script development:

— Genetic Distance estimation between thevariety to be identified and
those ofthe reference collection.

» Selection of identical or closestvarieties (DG=0 or DG = threshold)

% For each marker and each selected couple == Fine analysis of
differences between each marker of molecular profiles.

L T

Variety Identification

% Example : identification into a mix of mﬂling
wheat varieties
— 990varieties in the reference collection
— Analysis on 40 individual seeds==n profiles
— Computationtime =2 min

% Example of output
10 1 L 1 1 1

Frofilel VarA [H]

Profile2 VarB 01 10 HomoZ_diff 1 1 1 1

Frofile® VarC  0.05 10 SEELANLE 1 1 1 1
common allele

T
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The various routine applications in the
laboratory

# Checking hybrid conformity

L T

Checking hybrid conformity

® Aim : comparison between an observed hybrid and the expected one

SNP_1 SNP_2 SNP_3 SNP_4 SNP_S SMP_6 SNP_7 SNP_8 SNP O
Parent A AfA AR BB BB AR AR AR AR AR L

Parent B AfA B/B AfA B/E MNA/NA BB AfA B/B AR L
Expected
Hybrid AfA AfB AfB B/B - AR AfA A/B AfA L
Observed

Hybrid Als AB AR B/B AR AB BB  AB AfA L

® Hybrid conformity:
— Conform=>Numberof different markers < threshold
— Hot conform=> Hum ber of different markers > threshold

® D estimation automatisation == R Script :
— GD calculation between observed and expected hybrid
— Conform=>GD < threshold
— HNot conform=>GD > threshold

T
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The various routine applications in the

laboratory
L

»
-
»

% Description and characterisation of reference collections

T

Description and characterisation of reference
collections

®
» Structure of genetic diversity

Principal component discriminant analysis

THEATE aben W Ra eree d——
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Description and characterisation of reference

collections
°

@ Structure of genetic diversity

» Determine relationships between varieties of a collection
» Wariety pedigree /coefficient of relatedness

@ Search for duplicated or synonymous varieties
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