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WHAT IS ISTA?

ISTA VARCOM members
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Update on the development on new markers for 
detection of annual types in perennial rye grass varieties

Agenda 

DNA-based markers for variety identification / 
verification and laboratory accreditation

Use of neuronal networks for variety identification

various aspects of the laboratory are 
performance- based

2016
position paper

The objective: 
to have laboratories accredited to 
perform DNA-based variety verification 
testing by means of molecular markers. 

semi-performance-based approach - SPBA

the markers sets to be used are “prescribed” 

DNA-based markers for variety identification / 
verification and laboratory accreditation
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Validation of the marker set will follow the ISTA Method Validation for Seed
Testing procedure

Identify informative, repeatable and reproducible markers

Markers should be selected based on the literature and the knowledge and
experience of the crop group regarding marker quality and levels of
polymorphism.

Selected molecular markers must be publicly available such that primer
sequences could be disclosed to laboratories seeking accreditation.

Varieties used should represent as much as possible the global variability
of the cultivated species.

DNA-based markers for variety identification / 
verification and laboratory accreditation

1- Validation Procedure

Comparative Test
Statistical Analisis

ValDocs
Tech and STA review

Preparation of Rules proposal
Member’s vote

Submission
Voted on 

If positive, published on ISTA Rules

Guarantee sample preparation and shipment.

2- Guarantee future Proficiency Test (PT)
Request reference varieties from breeders and 
find a place to keep them for a long period so
they could be available for future PT.

Obtain the matrix of reference profiles. 

DNA-based markers for variety identification / 
verification and laboratory accreditation
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3- Design a way for results evaluation
Specially for DNA-based tests

4- Test the whole rating system in a PT ”0”
1. Prepare the PT (select samples and references)
2. Prepare and ship samples
3. Evaluation of results (using the new

spreadsheet)
4. Reports for laboratories
5. General report for ISTA

DNA-based markers for variety identification / 
verification and laboratory accreditation

Two PT ran already
Laboratories were required to 
demonstrate their ability to 
reproduce the marker profile 
(genotype) of each variety 
Laboratory performed with A and B. 

5-Writing a Handbook
Special WG
From the preparation of a CT to criteria
for accepting PT results

WHAT IS ISTA?

Project leader: Giovanny López
Collaboration with Shaun Bushman from USDA who developed the markers and Daniel Curry from 
Oregon State University who provided seeds samples fro the test and technical support. 

• Next-Generation sequencing of the genomes

• Selection of a set of 8 to 10 initial markers for testing

• Preliminary test for selecting a subset of primers using KASP: 6 variety combinations (Perennial 
Rye Grass varieties spiked with Annual Rye Grass varieties) on seed samples to define the 
sensitivity of the method (1/50, 2/50, 3/50).

Update on the development on new markers for 
detection of annual types in perennial rye grass varieties
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WHAT IS ISTA?

Update on the development on new markers for 
detection of annual types in perennial rye grass 
varieties

Example of 
the mixtures 
and spiking 
levels: 

Panterra V 
ARG

1 Panterra, 49 perennial

2 Panterra, 48 perennial

Perennial Panterra V

3 Panterra, 47 perennial

WHAT IS ISTA?

Update on the development on new markers for 
detection of annual types in perennial rye grass varieties

• Second test with quantitative PCR markers. Next step: full 
validation with 6 
laboratories
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Use of neuronal networks for variety identification

VARCOM is working on a special project together with ISTA Advanced 
Technologies Committee (ATC)

The software is able to discriminate varieties within a “universe” of varieties 
already learned by the software. 

The equipment consist of a scanner (for taking the seed image) and a PC (for 
image analysis and results output)

The software learns, through convolutional neural networks, the 
morphological profile of thousands of seeds from the same variety that 
gather most variability as possible (i.a. harvesting years and climate and soil 
conditions) 

The outcome of the software in an excel file indicating the % of identity of 
the sample with a stated variety or with the whole set of varieties 
previously learned by the software

Tests were ran at INASE 
Argentina and now a repetition 
of the test is ongoing in a 
different facility to analyze 
reproducibility. 

F o l l o w  u s  o n  s o c i a l  m e d i a :

Thank you!
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