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USE OF SNP MARKERS FOR SOYBEAN VARIETY PROTECTION PURPOSES IN ARGENTINA
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Use of SNP markers
for soybean variety protection purposes

in Argentina

“This work was prepared by experts from Argentina
September 10th, 2018

Presented by Dra. Ana Laura Vicario
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This project is been camied out
thanks to a joint initiative between
public and private sector, as we had
regarded this issue as a problem 1o be
solved together.
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‘We are organized as an ad hoc group
whose aim is to deal with variety
protection issues based on the use of
molecularmarkers.
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INTRODUCTION

Model 2 combines phenotypic and molecular distances in the manags

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 combination of phen
and molecular distances in order t0 reduce the list of cultivars that should be
compared in the field, maintaining 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 genetic background and could yield an efficient
discrimination power (set “Y"),

2) to determine the molecular distance threshold and the minimum
phenotypical distance threshold, which in combination allow to
select varieties that require comparison i the field.

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

2)seed truds controlasd We callthis subset “Z" and will be

b) PBR enforcement. ‘composed by the smallest number
of maskers that generates 2 unique

DNA profile for each variety.
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MATERIALS AND METHODS

Selection of varieties, sample preparatio

ind genotyping
arities analyzed: 858, coning from different reeding programs.

378 were provided by the breeding companies and institutions supporting this project
“This set of vasietes represeats those commercialized nowadays.

480 varietes were provided by INASE and represent public and some stil protected
arieties with few of none representation i the seed commerce.

31 Duplicates were included in the test as an indication of masker variation in time and
within the sample.

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

DNA was extracted and samples were sent to an extemal genotyping service provider
for genotyping with the SoySNP6K chip, a subset of the Hlumina Infinium Beadehip
SoySNPSOK developed by the United States Department of Agriculture.
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MATERIALS AND METHODS

Morphological characteristics
+ 19 relevant characterstics for the distnctness of soybean vrieties were selected.

+ These characteristcs were grouped in three levels of relabilty (east reisble,
relable and most relible) 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 phenotypic threshold.
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RESULTS

* Jaccard coeflicient (1)

* 6K SNPs. « The distributionis
compatible with a normal
distribution, (average.
similariy of 0.58),

* The varieties are unique
set.
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Histogram of similrities between all pairs of varieties
using 6000 SNPs for 858 varieties
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RESULTS

Definition of “¥”
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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

Definition of “Y”

£ « 4000 SNP s 6000 SNP
§ similarity matrix is
o 0.97,with p=0.0001
Svmme

Correlations, using Mantel test, for the similarity matrix of
6000 SNPs against 100, 500, 1000,2000,4000.and 6000 SNPs.
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RESULTS

Definition of “Y™
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Average and standard deviation of the SNPs separation
according o the number of SNPs used.
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RESULTS

Definition of “¥™
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Distribution of the number of SNPs per chromosome
(normalized for the chromosome length).

‘The graph represents the distribution equity for different mumber
of markers throughout the chromosomes.
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RESULTS

s Definition of “¥™

o correlationincreases

when using more SNPs,

* weished piaope  butupto 4000SNPs.

<+ Notweighed pheroipe

« nallcases, the

weighted matrix
exhibits a higher
correlationthan the
unweighted one.
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Correlations, using Mantel test, for morphological distance marices

-with and without weighting- against molecular ones (1-1).
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RESULTS

The overall conclusion of the data
presented up to now, indicates that the
SNP subset “Y" is composed by the most
polymorphic 4000 SNPs from the 6K
Tiumina chip.
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RESULTS

Definition of GT

367633 variety pairs
obtained from 858
varicties analyzed.
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RESULTS ‘
Deinition of GT
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Distribution of the variety pairs according to the PT-plus, PT and GT thresholds.
The GT was selected based on a 3-year feld trials where 98% of the pairs gave
genetic distances above 036
1f we would have applied model 2 over the years, we would have saved §5%
field work.
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INGOING ACTIVITIES

» Validate the minimum 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 subsct of SNPs for
variety identification. We call this subset “Z” and will be composed by
the smallest number of markers that generates a nique 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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