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USE OF
MOLECULAR MARKERS
IN SOYBEANS

ABOUT THE 
ORGANIZATIONS

I N A S E :

Is a non-state public law institute created in February 1997 by Law N° 16.811

INASE promotes the development  of a competitive seed sector  by encouraging the production  and
planting of high quality seed .

U R U P O V :
Is a non-profit association representing plant breeders, seed companies, and research institutions
involved in the development, production, and commercialization of new plant varieties. Its core
mission is to promote and safeguard plant breeders’ rights, foster innovation, and contribute to a
fair and sustainable seed sector.
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FYI:

"Soybean is the most widely cultivated crop in 
Uruguay by land area with 1.5: ha"

COOPERATION
AGREEMENT 

IN ASE - URUPOV

2016
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OBJECTIVE

To create a SNP panel that allows the identification of the soybean
varieties registered in Uruguay with the following purposes:

“Trade control” - Enforcement of plant breeders' rights (Farm Saved Seeds & Brown bagging)

External services to Seed Co. & Farmers

We aim to reduce the number of trials (which are time-consuming and expensive) and speed 
up the time to obtain results - 48 hs. vs 6 months.

Traditional techniques: 
Morphological, physiological 

and biochemical traits
- Require time and resources

New techniques: 
Molecular markers allow the varieties available on 

the market to be identified quickly, accurately & 
efficiently

- Reduce costs

VARIETAL IDENTIFICATION: Traditional vs new techniques
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- Must be present in at least 1% of the population

- Non coding and coding sequences (genes) along the

genome

- Highly abundant in genomes and polymorphic between

populations

Enables to distinguish between varieties 

Molecular Markers: Single Nucleotide Polymorphisms

SNP: Variation at a single position in a DNA sequence among individuals

METHODOLOGY DESIGN

200+
Genotypes

DNA
Extraction

Genotyping by 
sequencing

(GBS)

Bioinformatics, 
sequence
alignment
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Genotyping by Sequencing (GBS) 

Trimming using FastQC

SNP calling using Tassel Pipeline 5v2

BIOINFORMATICS
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Tassel 5v2

GBS Sequences

HapMap

BIOINFORMATICS

Genome coverage of 
4 8 2 0 S N P s matrix

RESULTS
The initial HapMap resulting from the Tassel Pipeline consisted of 14147 SNPs

It was filtered using R software to clean low quality S N Ps by missing data
and Minor Allele Frequency (MAF)

4820 SNPs
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SELECTION OF THE MINIMAL MATRIX

The cleaned matrix was subsequently filtered by “Polymorphism Information 
Content Iterative Filtering” to obtain a minimal matrix:

SNP 5SNP 4SNP 3SNP 2SNP 1

GTCTAVariety A

TACTGVariety B

TTACGVariety C

GAATAVariety D

GTACGVariety E

With a panel of 34 SNPs, it was possible to identify the 200+ Uruguayan varieties of 
soybeans

SNP 34

C

C

A

A

C

VALIDATION
Validation of 34 SNPs subset as molecular markers with KASP
technology

Parameters:

- Repeatability
- Specificity
- Precision
- Robustness
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KASP (Kompetitive Allele Specific PCR) – LGC Genomics

KASP
Primer design and ordering – LGC Biosearch Technologies 

Laboratory testing – Optimization of PCR Conditions

Allele Y

Allele Y/X

Allele X
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We reduced the number of SNPs from 34 to 12 to detect the 50 most 
common varieties in Uruguay

In case of doubt or to detect the least common varieties, we can add up to 
34 SNPs 

VIV trials: “Verification of Variety ID”
- Results obtained vs. Results compared with field trials
- In case of doubtful results or mixtures

N°of FSS Samples analyzed by KASP 2022-24:
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Effective & proven results

Soybean area by seed origin (23/24):

Area of action for exercising
PBRs´ enforcement
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URUPOV conducts visits to seed cleaning facilities and 
farms to collect samples of farm-saved seeds and plant 
leaves

=

SAMPLING
Each year, a comprehensive database is compiled listing all producers cultivating soybeans in the country.

Leaf Sampling:

• From the full universe of soybean growers, URUPOV selects a representative sample of farmers for leaf
collection.

• Once the crop is established, the selected fields are visited. GPS coordinates are recorded to georeference
each plot and where the sample was taken.

• Field walks are conducted, during which 10 to 20 leaf sections from individual plants are collected to create a
composite sample.

Seed Sampling:

• URUPOV also collects samples from all seed lots reserved for FSS seed processing facilities nationwide.

• Samples are also taken from seed lots stored at producers' own facilities.

• Samples are processed at the URUPOV office, sub-sampled, and packaged in small jars for laboratory
shipment.

>> Analysis and Comparison: Both leaf and seed samples are submitted to the laboratory for analysis. Results
are received within one week after shipment. These results are then compared with the list of varieties that 
farmers have legally acquired and declared as FSS.

>> Sample Identification <<

Code_ID: by farmer, variety, and volume
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3 years of results: 
leaves + seeds

OK Infringement ? Total %

N° Samples 4.483 294 4.777 6%

N° Growers 2.650 263 2.913 9%

with infringements

The cases in which differences are detected are reported to INASE Uruguay so to proceed 
and carry out the corresponding official verifications.

23

24

TWM/3/18 Add. 
Annex, page 12



PUBLICATION OF 

INFRINGEMENTS

* It is important to highlight that few

sanctions imposed by the PVP office have

been legally challenged by some producers

through civil court proceedings. However,

the judges have consistently ruled in favor of

INASE, never questioning the validity of the

tools used to support those decisions.

Final remarks
These tools enable faster and more cost-effective detection of infringements, while
ensuring transparency and fairness for all parties involved (INASE, Farmers, and
Breeders).

Additionally, they allow for:

• Timely application of sanctions (within 48 hours compared to 6–13 months)

• Greater effectiveness in implementing corrective measures

• Sanctions are effective, proportionate, and dissuasive

• Significant savings in resources typically allocated to field trials

• Improves collaboration & trust: Provides a neutral and science-based basis for disputes between

farmers, breeders, and enforcement authorities.
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Objective and scientifically robust identification: Molecular markers provide precise, reproducible, and legally defensible 
evidence to differentiate between varieties, reducing ambiguity in variety identification.

Applicable at any growth stage: Unlike traditional morphological identification, molecular analysis can be done on seeds or 
plants at any stage, including early stages when visual traits are not yet developed.

Non-destructive testing: Leaf samples or seeds can be analyzed without harming the plant, enabling continued use in 
production or further testing.

Reduces dependency on extensive field trials: Marker analysis shortens the process and reduces the cost of confirming 
unauthorized use of protected varieties.

Supports traceability and market surveillance: It enables monitoring throughout the value chain (seed, grain, production), 
helping detect unauthorized propagation and commercialization.

Enhances deterrence: Knowing that unauthorized use can be rapidly and reliably detected discourages infringement.

Can be integrated into royalty collection systems: Especially in self-pollinating crops, where saved seed use is high, molecular 
tools can support fair compensation mechanisms.

Advantages of using molecular markers for PBRs´enforcement

OPTICAL MARKERS
w / AI & Machine learning
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Thank you!

Vanesa Sossa Pilar Zorrilla Diego Risso
vsosa@inase.uy pzorrilla@inase.uy drisso@urupov.org.uy
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