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- INTERMATIONAL SEED TESTING ASSOOLATION [ISTA)

Following the Articles of ISTA (International Seed Testing
Association) the objectives of the Association are:

(a) to develop, adopt and publish standard procedures for
sampling and testing seeds, and to promote uniform
application of these procedures for evaluation of seeds
moving across international trade.

(b) to promote research in all areas of seed science and
technology (source: ISTA web site)

Crisra Doy CREA-SCE

Research: establishes the principle

marker development,
phylogenetic studies, 4
genetic map construction %277
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=Th INTERNATIONAL SEED TESTING ASSOCLATION (ISTA)
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Developinga DNA-based method

Development: extends the principle

# selection of suitable markers for variety testing,
choice and evaluation of the markers panel,

# choice of a set of commercial varieties as reference
material,

# evaluation of the discrimination power against the
reference varieties

Setting up the method

Crisra Doy CREA-SCE

=% INTERMATIONAL SEED TESTING ASSOCUATION [I5TA)
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Developing a DNA-based method

Validation: through comparative testing (CT), aiming to

#determine the influence of possible variables (e.g. different
laboratory facilities)

» establish and evaluate (statistical data verification) relevant
performance parameters of the method, at least
repeatability and reproducibility (evaluation of alleles sizing
inter/intra laboratories)

Preparation of the Method validation report

Oriara Delomu CREASCS
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FEas INTERMATIONAL SEED TESTING ASSOCLATION (15T

Approval of validation status by the ISTA
Technical Committee

7 |sthe new test fit (adequate) for the purpose?

» Does it meet the objective of Chapter 8 of the ISTA
Rules e.g. is the markers panel able to detect seed
lot varietal identity and purity?

Crisra Doy CREA-SCE

feth INTERMATIONAL SEED TESTING ASSOOATION [ISTA)

Rules Proposal for the method final
acceptance (vote during Ordinary General
Meeting (OGM)) by the ISTA Membership

g

Publication in the e 477
Seed Tasling"‘:
ISTA Rules
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g &_$~ INTERNATIONAL SEED TESTING ASSOCATION (ISTA)

Strategy for developinga DNA-based method
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ot INTERBATIONAL SEED TESTING ASSOOLATION [ISTA)

Strategy for developing a DNA-based method:
critical points

# ISTA laboratories have different equipment, use
different reagents and protocols

# Available technologies are evolving rapidly

» The marker sets may evolve over time in response to
changesin the genetic base or in relation to the
genetic background of the varieties bred in a specific
country (supplementary marker sets)

How can we have validated methods for performing
DNA-based testing?

Crisra Delomu CREA-SCS
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Strategy for developing a DNA-based method

SEMI Performance based approach

*Laboratory will use its “in-house validated” methodology including
DNA extraction, PCR protocols and data collection

*One common marker set will be PRESCRIBED by ISTA, in addition

#laboratories will be free to add as many markers of the same type
as they need

#ISTA can suggest a second set of molecular markers aiming to
improve the discrimination power

Criara Delomu CREA-SCS

FEnd  INTERNATIONAL SEED TESTING ASSOOUATION [ISTA)

werw seedtetorg
Strategy for developing a DNA-based method

The markers: Simple Sequence Repeats {55Rs, microsatellites)

* Codominant *  High flexibility [different detection system PAA gel,
* Multiallelic agarose, capillary electrophoresis)
* Highly polymorphic *  Amenableto automation
* Good coverageof the genome * Geneticprofilestormge in exchangeable database
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The target: identify a set of markers that provides a unique genetic profile for each variety
in a reliable, repeaable and reproducibleway

The germoplasm: for each species a collection of varietiesrepresenting the geneticwidth
of the crop as much as possible )
Criars Delopu CREA-SCS
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o= yy INTERNATIONAL SEED TESTING

Strategy for developing a DNA- based method

Marker choice was driven by the following criteria

#Few or no stutter bands (the presence of stutter bands could cause
difficulties in distinguishing homo/heterozygotes)

#Sharp band profile (easily scored alleles)

#Minimum or no alleles competition {possibility of setting up PCR
multiplex)

» Consistent polymorphisms using different separation and visualization
systems (clear differences in allele sizes)

55Rs that did not present these characteristics were rejected

Criara Delomu CREA-SCS
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Strategy for developing a DNA-based method- Results

Working | Seleced | Varieties | Laboratories Detection CT carred
Eroup 55R tested involved method out

ABI3100,

Soybean 11 74 : Silver staining

ABI3130w1, 3100,

Maize 12 72 9 . T 3
Silver staining
Rica ABI310:0,3130,
15 192 5 Licor 4300, 3
Agarose
8 Licor 42004300
Wheat (&) 24 7 ABI3130ul, Sibver 4
staining
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feslh, INTERWATIONAL SEED TESTING ASSOCLATION (ST

Validation status of the methods

Rice: under statistical evaluation

- - - - 3 j"
Maize: under statistical evaluation = 1 ji’fpg

Soybean: negative statistical evaluation, CTs to be continued

Wheat: positive statistical evaluation geEEEs
Gl

Rules proposal

Criara Delomu CREA-SCS

=4 Comparative tests.

*7 Laboratories involved: Canada (3), Italy, France, Argentina, |
Austria with various detection systems.

*84 Wheat varieties: 6 from Brazil, 30 from Canada, 28 from
France, 20 from Italy.

For each CT, participating laboratories were provided:
*seed samples of selected varieties,
*a list of microsatellite markers including primer sequences
*suggested DNA extraction and PCR protocols

Crisra Delomu CREA-SCS
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ERMATIONAL SEED TESTING ASSOOLATION [ISTA}

Strategy for developing a DNA-based method: Wheat

Frascribed Sat Supplementary Set
Selection of two sets of SSR ; e il
markers to generate wheat
DNA fingerprints: Y -
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v INTERMETIONAL SEED TESTING ASSOOATION [ISTA)
LI ararw seedtestang

I Strategy for developing a DNA-based method: Wheat

Evaluation of the performance of the method through
a validation study
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Discrimination power of the SSR panel.
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Out of the 84 varieties considered, two pairs of
Canadian varieties (bread wheat) and three

Italian {(durum wheat) varieties were not distinct. aasb s s o]
e e Toiting 1T i
@
A supplementary set of 6 55R marker was added e— e
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A INTERNATIONAL SEED TESTING ASSOOATION (ISTA)

Wwwseestestorg

tfe'gy for developing a DNA-based method: Wheat
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Proposal by the VARIETY
TCOM for the inclusion in
Chapter 8, Species and

; : Int tional
variety testing of ISTA rules ,:uf;::c:, v
2017 Seed Testing™
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» Introduction of Semi-performance
based approach methods (SPBA)

mwuhﬂhummuﬂm
methods and replace them with 2
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> Addition of a New Section iN | e sersiomtoa o wS sesheg ffie essse

Chapter 8, Species and variety| e mist 025 spodbravidsamdy.
testing: DNA based Methods |miimminmdt et

Criara Delomu CREA-SCS

Strategy for developing a DNA-based method: Wheat

DNA based method for variety
verification (purity, identity) of
wheat (T aestivum, T.durum)
seed lot.

To be voted at 2016 OGM by the

ISTA Membership

Crisra Delomu CREA-SCS
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ERNATIONAL SEED TESTING ASSOOATION (I5TA)

W SECaTESLOTE

New projects

>DiffW’
the differentiation of ¢

NTERMATIONAL SEED TESTING ASSOOLATION (15T )

The PT program should aim to:

v'Assist laboratories in developing testing capacity for
varietal testing using molecular markers

¥'Evaluate the reproducibility of the results provided
by the method selected by a laboratory (statistical
evaluation of the results)

v'Evaluate the performance of the laboratories (setting
up of a rating system to be discussed with STACOM)

9

Accreditation of ISTA laboratories for variety
identification tests using DNA-based methods
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mh  INTERKATIONAL SEED TESTING ASSOCLATION [Ema

oncluding Remarks

More knowledge of the relationship between genotype and phenotype
arising from genetic studies

Availability of sequence information and therefore the possibility of
developing specific protocolsfor varietal characterization

Will enakle

the inclusion of molecular marker based methods inthe 15TA Rules that will be useful
for variety testing for various purposes

But there is the need to

Synchronize efforts inorderto promote and facilitate the use of DNA based methods
Co-operate with the aim of defining key points (e.g. protocols, set of markers)

Share information and experiences

Criara Doy CREA-SCS
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