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This project is been caried out
thanks to a joint mitiative between
public and private sector, as we had
regarded this 1ssue as a problem 1o be

solved together. .
We are organized as an ad hoc group

whose aim is to deal with variety
protection issues based on the vse of
molecular markers,
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INTRODUCTION

Model 2 combines phenotypic and molecular distances in the mana
reference collections, reducing the amount of field work without decreasing the
quality of the trial.
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OBJECTIVES

A) To create an effective instrument, based on the combmation of phen

and molecular distances in order to reduce the list of cultivars that should be
compared in the field, mamtaining the quality of the Distinctness, Uniformity
and Stability test (DUS test).

1) to select a set of SNPs markers distributed in the genome that could
represent the genmetic background and could yield an efficient
discrimination power (set “Y™),

2) to determine the molecular distance threshold and the manimum
phenotypical distance threshold, which m combmation allow to
select vanieties that require companison in the field.

B) To select a subset of SNPs for variety identification for:

D e controtand We call this subset *Z” and will be
) composed by the smallest number

of markers that generates a umque

DNA profile for each variety.
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MATERIALS AND METHODS ‘

Selection of varieties, sample preparation and genotyping
« Varieties analyzed: 858, coming from different breeding programs.

+ 378 were provided by the breeding companies and institutions supporting this project.
This set of varieties represents those comimercialized nowadays,

* 480 varieties were provided by INASE and represent public and some still protected
varieties with few or none representation in the seed comimernce,

+ 31 Duplicates were inchided in the test as an indication of marker variation in time aud
within the sample.

«  Groups of 100 seeds of each variety were assembled (including duplicates).

« DMA was extracted and samples were sent to an extenal genctyping service provider
for genotyping with the SovSNPEK chip, a subset of the Illumina Infinium Beadehip
SovSNPSOE developed by the United States Department of Agriculture,

N

MATERIALS AND METHODS

» 19 relevant charactenstics for the distinctness of soybean varieties were selected.

Muorphological characteristics

* These characteristics were grouped im three levels of reliability (least reliable,
reliable and most reliable) and weightings to each combination of their expression
levels were assigned.

* They were used for comparison with molecular processed data and for the
determination of the minimum phenotvpic threshold,
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RESULTS
* Jaccard coefficient (J)
* GK SNPs. * The distribution is
compatible with a normpal
distribution, (average

similarity of 0.58),

* The varieties are unique
set.
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Histogram of similarities between all pairs of varieties
using 6000 SNPs for 858 varieties,
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RESULTS
Definition of *“Y*™*
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The average of
similarity mcreases
when incorporating
the less mformative
SNPs.
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SNPs have less
variation.
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Evolution of the average and standard deviation
of the similarities among pairs according to the

number of SNPs used for the calculation.
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RESULTS
11 Definition of “Y™
1
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g 0 4000 SNP vs 6000 SNP
g sumdlarity matiix is
0.7 0.97, with p=0.0001.
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Corelations, using Maintel test, for the similanty matiix of
6000 SNPs against 100, 500, 1000, 2000, 4000 and 6000 SNPs.
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12000000

Definition of “Y™

10000000
- AVerige
=+ Standaid deviation

SMF separation m by

SMP numbeer

Average and standard deviation of the SNPs separation
according to the number of SNPs used.
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RESULTS

Definition of “Y™
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Distribution  of the mumber of SNPs per cduwomosome
(normalized for the chromosome length).

The graph represents the distribution equity for different number
of markers throughout the chromosomes.

RESULTS

a5 Defimition of “Y¥*

Q.45

04 correlation increases

when using more SNPs,

* Weighted phenotype but up to 40005NPs.

+ Not weighted phenobype

* In all cases, the
weighted matrix
exhibits a higher
correlation than the
unweighted one.
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Correlations, using Mantel test, for morphological distance matrices
-with and without weighting- against molecular ones (1-).
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RESULTS

The overall conclusion of the data
presented up to now, mdicates that the
SNP subset “Y™ is composed by the most
polymorphic 4000 SNPs from the 6K

Muimina chip.

RESULTS
Definition of GT
o 367653 vanety pairs
g - R obtained from 858

“Wenghited phetotypic dbtasce
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RESULTS N
Defimition of GT J

|

Weighted phenotipts

I

|

—id.

\

pairs | 3398 vaniety pairs

o1 0.2 03 Tl!.d- 0% 06 07 08 OB r;nlew.h diﬂ-mxr 1-n

.38 Molecular Threshold

+  Distribution of the variety pairs according to the PT-plus, PT and GT thresholds.

*  The GT was selected based on a 3-year field trials where 98% of the pairs gave
genetic distances above (.36,

+  If we would have applied model 2 over the vears, we would have saved 55%

field work,

ONGOING ACTIVITIES

»  Validate the minimwm phenotypic distance threshold and the
molecular distance threshold, by testing a subset of varieties that have

applied for registration during the last two years,

» The second aim of this work is to calculate a subset of SNPs for
variety identification. We call this subset “Z” and will be composed by
the smallest number of markers that generates a unique DNA profile
for each variety. Those markers will be the most polymorphic markers
selected on the criteria that, for a given variety pair, the difference is at
least 3 SNPs.
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