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To be presented:

—Introto ISTA

— ISTA Variety TCOM, DNA Working Group
Updates (Rice, Wheat)
— What is Coming Next

— A call for Collaboration
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The International Seed
Testing Association
(ISTA)

An international, non-profitassociation of
seed testing laboratories and individual seed
professionals.

ISTA operates under the governance of the
government of member countriesand distinct
economies
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INTERNATIONAL SEED TESTING ASSOCIATIO

Following the ISTA Articles the
Objectives of the Association are:

a) To develop, adopt and publish standard
procedures for sampling and testing seeds, and
promote uniform application of these
procedures

b) To actively promote researchin all areas of
seed science and technology
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ISTA Variety Committee

The DNA Working Group was established in
2009. Working on development of variety
characterization using DNA markers of:

Maize Soybean
Wheat Rice
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Experimental Design
The marke
Simple Sequence Repeats (SSRs, Microsatellites):
‘Screening large number of polymorphic evenly distributed throughout the

genome markers.
‘The germplasm:

A variable collection of varieties representing (as much as possible) the genetic

“The Torget:
The smallest subset of markers that

provides a diagnostic combination (pattern)

in a reliable, repeatable and reproducible way.
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Summary of Resulting Varietal ID Marker

Sets:
Working | Numberof | Numberof | Total numberof
growp | selected SSR| varietiestesied | - laboratories
invoived

‘Soybean 11 74 5
Wheat B 84

Maize 12 72

Rice 5 192 5
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Summary of Resulting Varietal
1D Marker Sets Available now

- Suitable sets of SSRs for maize, soybean, wheat, rice
able to discriminate a number of popular varieties has
been identified.

- For some crops  different number of SSRs could be
selected in orderto identify a larger set of varieties.

- Differentvisualization systems give the same bands
patterns (evenif allele sizes are slightly different).
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FEESSS—

Redesigning Rice SSR markers
Goals:

Use markers with 4 bp repeats instead of the previously used 3 bp
repeats in order to:

~ Reduce the stutter ratio whichis higher for 3 bp repeats and sometimes
will cause difficulties for distinguishing homo-and heterozygotes.

- Reduce the mutation rates whichis likely to be higher for repeats with
smaler unit.

~ Increase the range of platforms that may be used for electrophoresis.
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Redesigned Rice SSR marker set
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Reduced stutter ratio

V141 Ga v ki with 3 prpass) VI G ver 25w b epen)
1




image17.png
SSR kit evaluation

Tested over 109 national varieties and 189 accessionsfrom 4 countries.
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Wheat Comparative Tests (CTs)

Fourlabs completed the first two CTs using various separation systems.
including Li-Cor4200 and 4300, ABI 3130xI, and silver staining of
polyacrylamide gels.

CT1 examined:
+ 8 multiplexed microsatellte markers

* 8 varieties (2 Canadian, 2 Brazilian, 4 italian]
* 12 kernels per variety.

Following CTL, two markers that appeared complexin some varieties were
replaced with two other markers.

CT2 examined:

+ Revised set of 8 multiplexed markers

+ 16 additionalvarieties

* 6 kernels per variety and two 10-kernel bulks

The revised marker multiplexhad improved performance.
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Wheat Comparative Test 3

Objectives & results:

to assess effectivness of the revised
‘marker setin a larger number of
varieties
‘Additional varieties tested by 3 labs:
Canada, 24; France, 24; taly, 12.
Of 84varieties examined inthe firstCTs,
allbuttwo pairs of Canadian vareties.
three ltalian durumvarieties were
distinguishable usingthe revised
B-marker set.

toinvite otherlabs to performanalyses on
T2 varieties

Three new labs from Austria, Argentina
and Canada participated.
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Wheat Comparative Test

Objectives & results:
To examine a second, set of 6 multiplexed
microsatelltes.
three Canadian labsusingLi-Cor 4300
‘and ABI 3130x] separation systems.

6 Canadianvarieties (those included
previously in CT1 and CT2).

analyses indicated thatat least two of the,
previously indistinguishable pairsof
varieites were distinguishable usingthe
new set.
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“Uniformity in Seed Testing”
Challenges to Standardization

* ISTA laboratories have different equipment, use
different reagents and protocols.

* Available technologies progress
quickly.

How can we guarantee both

uniformity and standardization?
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SEMI Performance based approach
DNA methods

Laboratories will use their own, validated, method of choice
(Including: DNA extraction, quantification, PCRs and
data collection).

The marker sets will be “prescribed”. That is the ISTA
recommended Variety Identification set.

f these markers are not enough for obtaining a unique
identification pattern per variety, laboratories will be free to add as.
‘many markers of the same type as they need.

‘The recommended marker set per crop will be evolving constantly;
‘markers will be added as needed to describe changing genetic
base.
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What is Next?

Proficiency Tests
Single Nucleotide Polymorphisms
More Crops

Different applications of DNA markers

Collaboration
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Proficiency Tests (PTs)

‘The PT program would aim to:

- assist laboratories in developing testing capacity for varietal
testing using molecular markers

- will help evaluate the reproducibility of the results provided by
the method selected by a laboratory

- evaluate the performance of laboratories
- help incorporate DNA based methods in the ISTA Rules

- The PTs would provide the basis for accrediting ISTA laboratories
for variety identification tests using DNA-based methods.
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A PT should includ

- A “blind test”, unknown varieties;

- Twoknown varieties as controls (with
description of the expected allele
profiles)

- provide the alleles recognition key.
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The PT program needs:

a set of varieties to be used as

reference materials (RMs);

- RMs should represent the allele
variability within the species

- RMs should be pure seed (e.g

basic/pre-basic seed);

- RMs distributed to the laboratories
may be represented by devitalized
seeds or flour.
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Challenges:

Collecting RMs
Organization/logistics of the PTs

“Stumbling rocks”:

- identifying RMs suppliers (pure seed);
- financing RMs supply;

- storing RMs over several years;

- Delivering the PTs, e.g. preparing the PT
samples, sending to the participating labs.
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NAL SEED TESTING ASSOCIATIO
etp/ runiseedkast o

Single Nucleotide Polymorphisms
(SNPs)

The Variety Technical Committee in s last meeting during The
ISTA 2014 annual meeting have decidedthat the DNA Molecular Markers
Working Groups willniiate projects aiming at developing SNP panels
Forvarietal D.

Collaboration with other international organisations can be a vital
catalyst of these efforts
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DNA based methods WG: new crops

»Pisum sativum (peas)
»Hordeum vulgare (barley)
»Sorghum spp. (sorghum)
»Sorghum: (SSR and SNPs)
»Cucurbits: (SSRs)

Work in progress
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Other Varietal identification applications for DNA markers:

DNA based diagnostic markers for detecting annual ryegrass
contamination in perennial ryegrass

—

Lolium perenne

Other such needs\developments:
+ Identification of Johnson grass in Sorghum
+ Wild spp. in cutivated sunflower
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PSS

The Marker

Specific Sequence amplification:

functional DNA Markers residing within or linked to a DNA sequence
that is involved in determining a key differentiating trait: an InDel in
the vernalization gene LPVRNZ that is associated with annualit

liagnostic sequences of no clearfunctional context.
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ISTA and UPOV

synchronize the efforts in order to promote and facilitate the use of DNA
based methods invariety testing for the different purposes;

co-operate in the aim to define agreed key points, hopefully (a) unique
protocol/s (e.g. definition of  minimum agreed st of markers for each
species);

share information, save time and resources.

For example:

— The ISF/American Seed testing
— Association (ASTA) published
3072 (2x1536) set of SNPs.
in the frame work of...
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Nested Molecular Markers
for the testing of:

Trait Purity
Genetic Purity

Varietal Identification

- Essentially Derived Varieties (EDV)
+ PlantVarietal Protection
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Relation between number of
markers and resolution in purity and
identity appli

Trait Purty Varietal ID Plant Varietal Protection (PVP)
GeneticPurity  Essentialy Derived Variety (EDV)
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The number and genomic distribution of
the markers determines the depth and
resolution ofthe DA fingerprint
obtained

The closer the relatedness or genetic
similarity of individuals/ varieties/lines.
‘The higher the number of markers are

needed totell them apart.
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to satisfy all purity applications:
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CouW
whishes and agreements:

Astructure,
work plan,
resources,
concrete actions &assignments.

Itis our role to have this started...
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