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• Membership

• PDE document

• GMO Hand Book

• Proficiency Tests

• Alternative seed materials for PDE and PTs

• Discussion



Chair: Enrico Noli (Italy)     Vice-Chair:   René Mathis (France) 

GMO Committee Members:

1. Laura Bowden (United Kingdom) new

2. Tajinder Grewal (Canada)

3. Andrea Jonitz (Germany)

4. Jean-Louis Laffont (France) 

5. Benoit Maes (Belgium) new

6. Dwarkesh Parihar (India)

7. Elena Perri (Italy)

8. Kirk Remund (U.S.A.)

9. Sophie Séoane (France) new

10.Ray Shillito (U.S.A.)

11.Ana Laura Vicario (Argentina)

12.Bruno Zaccomer (France)

13.Dabing Zhang (China)

ECOM liaison officer: Vanessa Sosa (Uruguay)



• Handbook

• Publications

• Website

• Proficiency Tests

• Expert Group

• Material Procurement

• Workshops

• List of Standadised Names 



• Laboratories can choose 

• the testing technology (bioassay, ELISA, LFSs, end-point-, real-time-, and digital-
PCR, etc.)

• the assay target (a given protein, or sequence, or phenotype e.g. herbicide 
tolerance)

• the testing approach (i.e. type of assay + unit of observation)

• Methods must be validated/verified (satisfy acceptance criteria)

19.2.20  Under the PBA individual laboratories can choose the test method, as long as it 
has been validated as fit for purpose and complies to given performance standards.



Assay type QuantitativeQualitativeQualitative

Unit of 
observation 1-few seed 

groups/bulks
n. seed groups
(subsamples)

individual 
seeds

Unit

ddPCR ↑ or rt PCR ↓

Testing

technology
ep PCR ↑ or  immunoassay ↓

+ + + + + + + + + +--

Substrate + 
herbicide

non-GM

GM

Bioassay 

% seeds % seeds % mass or % copies



Key items for accreditation

• Production of Performance Data produced from seed samples

• Participation to Proficiency Test conducted on seed samples

• On-site assessment (audit)

PDE for TP PDE for AP

Part 1
Assessment of presence

Part 2
Estimation of level



Figure 19.1 Different objectives, approaches, 
workflows, and outputs of GMO testing

What Performance Data is a lab expected to produce? 

That will depend on the objectives and 
approach that it is going to use in testing.



Figure 19.1 Different objectives, approaches, 
workflows, and outputs of GMO testing

Case 4. AP-estimation of trait level by testing groups 
or bulks with a quantitative assay (e.g. real time 
PCR, digital PCR) - PDE-AP-1+2. 

PDE-AP-1+2 PDE-TP

Case 1. TP-estimation of trait level by testing 
individual seeds/seedlings with a qualitative assay 
(e.g. herbicide bioassay, ELISA, PCR) - PDE-TP

PDE-AP-1

Case 2. AP-assessment of trait presence by testing 
groups or bulks with a qualitative assay (e.g. LFS, 
ELISA, PCR) - PDE-AP-1

PDE-AP-1

Case 3. AP-estimation of trait level by testing groups 
with a qualitative assay (e.g. LFS, ELISA, PCR) - PDE-
AP-1

What Performance Data is a lab expected to produce? 

That will depend on the objectives and 
approach that it is going to use in testing.



• Clarifications on different testing approaches and their outputs

Bulk (unknown # seeds)

One Group Multiple Groups One or more bulks

Qualitative 

- assessment of presence

- estimation of level 

- statistical inference on 

seed lot level

- assessment of presence

- statistical inference on 

seed lot level (only in case of 

negative result) 

- assessment of presence

- estimation of level

- statistical inference on 

seed lot level

- assessment of presence

Quantitative  Not performed in routine 

testing

- assessment of presence

- estimation of level 

- statistical inference on 

sample level, but not on 

seed lot level

Unit of observation

Individuals
Group (known # seeds)

Assay 

type

- assessment of presence

- estimation of level

- statistical inference on seed lot level

ISTA Seminar - May 29 - From Biodiversity to Diversification: resources, tools and technologies to meet new 
challenges



1. SUMMARY

2. OBJECT OF EVALUATION: SPECIES AND TESTING PROCESS

3. SEED MATERIAL TO PREPARE THE SAMPLES

4. ABILITY TO ASSESS THE PRESENCE OF SPECIFIED TRAITS BY

QUALITATIVE METHODS

5. ABILITY TO ESTIMATE THE LEVEL OF SPECIFIED TRAITS BY

QUANTITATIVE METHODS

6. EVALUATION OF THE DATA SUBMITTED BY THE LABORATORY

Must be documented
for all PD package

Either only 4 o 4+5



Revisions concern:

• Adoption of standardized terms as in Chapter 19 current version

• Preparation of seed material (in case no prior- or prior-information available)

• Requirement for determining maximum group size for detection (with 2-stage option)

• Increased n. of samples for determination of both false positive/false negative rates

• Introduced flexibility in the choice of levels

• Decreased n. of levels for assessing precision  and trueness (from 7 to 4)

• Introduced grading for evaluating performance (1, 2, and BMP)
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2.OBJECT OF EVALUATION: SPECIES AND TESTING PROCESS



2.OBJECT OF EVALUATION: SPECIES AND TESTING PROCESS



[….]





4 ABILITY TO ASSESS THE PRESENCE OF SPECIFIED TRAITS BY QUALITATIVE METHODS



4 ABILITY TO ASSESS 

THE PRESENCE





5 ABILITY TO ESTIMATE

THE LEVEL BY

QUANTITATIVE METHODS





6 EVALUATION OF THE DATA SUBMITTED BY THE LABORATORY

Bias



Further progress on Chapter 6 : ISTA Accreditation for GMO Testing

6.1 Principles and Conditions for Laboratory Accreditation under the 
Performance Based Approach 

6.2 Production of Performance Data and Evaluation of Data Package

6.3 Requirements for subsequent scope additions

6.4 Requirements when a method is changed

6.5 ISTA GMO Proficiency Tests 

(Proposed finalization 2023)



• Proficiency is one of the pillars of accreditation based on the PBA

• Proficiency tests on GMO are not run at the frequency expected 

• Collaboration with the Industry is essential and should be strenghten

• Committee members from the Industry should be more involved in material
procurement

• Alternative/integrative solutions to sending vital GM seeds should be sought 



• A major issue for laboratories wishing to perform PDE is the lack of suitable GM 
materials. Same difficulty, on a larger scale, encountered by the GMO Committee 
when organizing PTs.

• Can we circumvent this obstacle?

• A possible solution, limited to DNA-based detection: preparing PDE samples 
spiked with non-GM seeds of a selected genotype (preferably a homozygous line) 
having a «unique» or at list a «rare» sequence (possibly an insertion).

• For the detection of this sequence a PCR assay could be designed having
performance characteristics similar to GMO validated assays. The assay should be 
made available.

• Also the line genotype could be made available for interested laboratories. It could
be a special ISTA Reference Material.



• A major issue for laboratories wishing to perform PDE is the lack of suitable GM materials. Same
difficulty, on a larger scale, encountered by the GMO Committee when organizing PTs.

• Can we circumvent this obstacle?

• A possible solution, limited to DNA-based detection: for each species of interest, preparing PDE 
samples spiked with non-GM seeds of a selected genotype (preferably a homozygous line) having a 
‘unique’ or at list a ‘rare’ sequence (preferably an insertion). Let’s call this line ‘A’.

• The background material would be any line chosen by the lab, not harbouring the same ‘rare’ sequence
(prior check is necessary).

• For the detection of the ‘A’ specific sequence, a PCR assay could be designed having performance 
characteristics similar to GMO validated assays. The assay could be made available.

• Also the ‘A’ line could be made available through/by ISTA for interested laboratories. It could be 
considered a special ‘ISTA Reference Material’. 

• The identification of the appropriate material and the design of the assay could be the objective of a 
funded ISTA project. 
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