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|STA has aconsistent statistical framework to
evaluate and check accuracy and repeatability

= to be next to the true value = to find same result iIf redo check

ISTA management system: For each given
guestion to answer

Proficiency Tests

Performance Data Evaluation key points are: No priority

L aboratory on site assessment METHOD order. All 3

Tools and assistance TESTING PLAN | haveto be
cf GMO session SAMPLING consigered

tomorrow

System is transparent, understandable, applicable in practice



Chapter 8, need to cope with diversity
of situations worldwide

“8.1.1 Verification of species and variety . .
8.1.2 Testing for the presence of specified traits read pri nted version

The object isto test for the presence of traitsin the submitted sample as specified by the applicant (for
examples see 8.2.2) using methods not permissible in a purity test according to Chapter 3.”

From chapter 8

- Seeds From controlled
adventitious presence ' conditions
of GM seedsin - Seedlings
conventional seed lots, - Plants. ..
oresence of to open field
conventional seedsin Bioassay et
GM seed lots _

ELISA Maize

PCR... Cotton

Tomato...
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Cope with diversity of

methods, units, reporting

*“8.2.3 Performance approved methods

Performance approved methods are evaluated, approved
and implemented by the testing laboratory according
to the principles of the performance based approach
aslaid downin the ISTA document Principles and
Conditions for Laboratory Accreditation under the
Performance Based Approach. They are restricted
to bio-molecular tests and bioassays for the object of
testing for the presence of specified traits.
Performance approved methods can only be applied
when no standardised method isincluded in this
chapter for the test required »

For bio-molecular trait(s), a
number of well established and
approved methods can be used

From chapter 8
read printed version

“8.6 Calculation and expression of results
In the case of testing for the presence of specified traits
the result shall be expressed as agreed with the applicant
by either:

* reporting whether the trait is present or not,

« calculating and expressing the proportion of the trait, or

e calculating and expressing the confidence probability that
the true proportion of the trait meets or exceeds a
specification on the basis of the test result.

8.7.2.3. Quantitative measurements of traits in bulk samples

Units may be percent seeds by number, percent seeds by
mass, percent by protein, percent by number of DNA
copies, or any other determinant by percent”

Different types of results and
different units can be used



key points are:
-METHOD
TESTING PLAN
SAMPLING

\/

Method validation and method standardisation
IS a core business of ISTA and a number of
other organisations

not covered In this talk



key points are:
METHOD
TESTING PLAN
| 1 SAMPLING

Sampling is recognised as a key feature by ISTA,
the Importance of sampling Is sometimes
overlooked by persons who are not aware

At each stage of atesting process, voluntary or
Involuntary sampling,

and/or variability sources are present,

they need to be considered



working sample

DNAsam le for PCR .
Measurements ( 208 ) flour sample extraction


http://www.tinytechindia.com/images/maize1.GIF

Seed |ots are processed to be homogeneous,

If each step is carefully managed , tests are precise and reliable

Maize seed lot | 3 10%kd 2 10-10kg Sample in machine
Mass of mankind 50 kg* 6 10° humans=3 2103kg=2g Zn (oligo element) content
1011 kg of a 70kg human

Everest mountain | 8800 m 7 10%m 7 times the diameter of an
atom

A lifetime 70 years * 31558149 s 1.4 10°s 100 times faster than
nervous transmission trough
myelin-axone

2005 Gross 32000 10° US$ 0.16 US$ not much money

National Product

Worldwide




key points are:
METHOD

M~

¢ TESTING PLAN
SAMPLING

Seedcalc can be used to derive atesting plan and
calculate estimates/confidence intervaly... for a
number of various methods, units, questions

_CheCW f@nd atesting pla_n which End point PCR pos/neg on seed
IS effective and appropriate pools
Compute an estimate to report Real time PCR on seed pool(s)

with confidence limits... ...other methods



# of Seed Pools| 200

# of Seeds per Pool

Total Seeds Tested

# Deviants Pools
Desired Confidence Level%

AN

Statistical theory

Computed % in sample%

+ yOou can enter your own data

Measured property on seed pools

and/or explore arange of possible data

Upper Bound of True % Impurity

(95% confident that the lot impurily is below 0,32%.)

2-sided Cl for True % Impurity [ 001 to 0,36 |

End point PCR and real time PCR

e can lead to very similar results

(95% confident that the lof purily is above 99,68%.)
2-sided ClI for True % Purity | 9964 to 99,99 |

2000 Confidence Level (%)

# Seeds per Pool (m)

Variation Lomponents
100,0% 95,1%
# Flour Sub-samples 2 b-Factor 1,00 E 20.0%
=
FrOI I I # Measurements per Sample 2 Total Seeds Tested 2000 E BOEE
£ s00%
#Pools| 1 - ,
C C = Bulplel 4 3% 0.6%
0,0% T T
e e . Samplin Flour Measurement
Measurement CV (%) 10,3% .
f r%l y SrEn TE 0.02% To Quant. Plan Design ‘

Flour Sub-sample #
"

available on 2
Measurement # 0.1400% 0,0900%
0.1200% 0.1020%
I 3 I A 0.1300% 0.0960%

website

Estimated % Impurity

Display confidence
¥ intervals without
sample variability

Upper Bound of True Lot % Impurity

2-sided CI for True Lot % Impurity

Upper Bound of True Sample % Impurity

thout 2ampling variaimy

2-sided CI for True Sample % Impurity

thout 2ampling

ariability

(25% confident that the lot impurity is below 0,24%.)

[ 0,0000% to 0,2640%)]

(25% confident that the sample impuri] below 0,14%.)

[ 0,0000% to 0,1463%]




SAMPLING TYPE

0,5 1 1,5
Actual % Impurity in Lot

------ = For given levels
to check (AQL
and LQL)
testing plans can
be found for
end point and/or

~ rea time PCR

Find Plan | =
®) STNGLE # Seeds per Pool| false pos. rate 0,0% 2 7
=
()DOUBLE Analyze | ‘ 300 false neg. rate 0,0%
1 Stage
LaL AQL ==
z
# of Pools :N1] ‘.-6im|JL|rit:.-‘ 0,90% 1 | 0,20% 1 =
= 3000 seeds
=
Accept Lot if # deviants T C1 B =
does not exceed ;" 27
=
Al E
o] 1
Confidence &
Level (%) 97,53% 97,20% o
L] i =
£ g 1
= -t
Target Consumer ~E\
Confidence Level [ |
o
Target Producer
Confidence Level = |
=2
o~
hl
Max # Seeds Tested
B
0
Expected Testing Costs
# of Pools

Same
efficiency,
same
confidence,
when am isto
check limits

# Seeds per Pool 3000
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Measurement CV
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Do we have any evidence from actual experience in ISTA
work that some methods, some units, ... arelessreliable or
less precise than others to test seeds?

PT2 — PT6 Data Quantification Evaluation

Performance Categories Comparisons

e Accuracy e Overdl

» Relative variability e Units

e Repeatability... (not * Method Type

covered) » Methods
| _ Caution: No attempt was

Metric for Comparisons made to separate labs
% Difference = (observed —true)/true | ith differi ng levels of
true = %GM by number OR experience

true = %GM by mass



Agreement between %number and %omass % In number and
il % In seeds are
S T " | different, dueto
] differences on
individual seed
] weights
|| Thereisvariability
in results
- Theslopeis
approx. 1 and
o | intercept is approx.
=< | |Owhichindicates a
 wwmeowo / | | global agreement

E—— - between units.

% weight GMO = -0.006 + 0.982 % number GMO



Overdl % Difference Results for PT2 — PT6

Median is close to target (median ison red line)

INOCO@O O O D O O OO oo

| ™~ 50% of results (inside the box) are
0 within approx. -30% to +30% of target

/

by mass

OO

T T T
0 200 400 600

% Difference by mass

T
800

T
1000

» More extreme results
above target

*90% of results within
approx. [-100% to
150%] of target

Note: Zero means no
deviation from the true
value and 100% means
twice the true value



Unit (true=number) | Median and middie 50% of dataare

number

mass

%DNA copies

virtually the same

— @EEDD @O0 GO OO0

@ @M @ O O O o O (@) (@)

Mass variance significantly
lower due to fewer outliers

E@)GD)OOGDOOGD @ O o OO

| | |
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800
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Unit (true=mass)

Median and middle 50% of data are
virtually the same

number

mass

@D @

(00) (@) ao (0)e)

Number variance significantly
higher

@ CoO@moO O @ OO O

%DNA copies [ ® }axm» @ O® WO O

|
200

| | |
400 600 800

% Difference by mass

Median

+3%

+5%

-9%



Subsampling

Quantitative

Median and middle 50% of data are

Method Type (true=number) | . rually the same |
D N Median
@WO OO0 O o o o -3%
No significant differences
In variances
EEDDCTEMCCO OO0 O O @ @ O O OO O +3%
| | | |
200 400 600 800

% Difference by number



Median and middle 50% of data are
Method Type (true=mass) v th
| | | | virtually the same | Median
Subsamp”ng o a0 a O QO @) (0)O) '3%
No significant differences
In variances
Quantitative ® ‘——mm @ @ O O 0%
I I I |
0 200 400 600 800

% Difference by mass



Method (true=number)

| Median

[ 1 o
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Method (true=mass)

Quantitative PCR

Quant & Qual PCR
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PCR
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The previous dlides (Seedcal c computations plus actual data from
proficiency tests) show no evidence of reduced reliability for
any type of method, unit, etc.

Chapter 8
» | |sta does not
Specified trait(s) _vdidatea
: unigue method
Only approved-reliable methods shall be used for bio-

|STA does not aim to compare methods or units \mol ecular tests

Different

|STA is providing seed samples blindly

: . units and
to laboratories, where the true valueis
known, and computes all data together S i
! P J ! precision can

toi 1[1d|cate to the :cab it's |6;Ve§t| of be managed
performance (proficiency testing) within ISTA




Conclusions

e |STA hasaconsstent statistical framework to
evaluate and check accuracy and repeatability for

all situations world

wide that we are aware

 |ndependent of the method, method type, unit, etc.
results from the six proficiency tests show that

reliable results can

 The framework, anc
evolve and remain

be acheived

the iImplementation, can
consistent

The statistical framework and Seedcalc can be, and are
effectively, used for many other types of tests,

In particular when not only the estimate is needed,

but also a testing plan allowing to check versus thresholds
with known confidence



Thank you for your attention!



Accuracy = departure from true value

Very pure sources of seeds are used in ISTA PTsto prepare
samples.

For each individual sample: the number of both type of seedsis
counted for sub-sampling strategy labs, the mass of both
source of seeds is measured for all labs

* % In number of seeds¢aa Isknown by test organiser
e 961N mass of seeds ¢a=  Isknown by test organiser

e 05 DNA Copies = | s estimated, median of
reported results in this unit

Could not we know the true value of the samplein
% DNA copy at time of sample preparation?



Can we know the true value of the sample in %
DNA copy
at time of sample preparation?

Could ISTA provide certified reference material for the
samplesto test in Proficiency tests or Performance Data
evaluation?

Q> It has been extensively explored, the answer today is no.

Could we know the true % DNA copy value of the GM
source by making tests in reference laboratories?

i Today there is no such laboratories recognised worldwide

:> Thereis anumber of issues on what isthe true value in
specific and easy case



If all GM and non GM seeds of the sample have the
same weight, iIf a CRM at X% has been made from
the same source of seeds, and all tissues are
diploid, and thereis only XXX copy of the gene
carried by the mother, then RIS L

% by number = % by mass = % DNA copies
otherwise not

Nowadays we are in the
‘otherwise not’ situation

Could not we know the true value
on acase by case situation?



A single example on adiploid species (2n):
A: there can be 1 or 2 copies of gene
B: 1 geneisusual, but there might be 2 or 3 different genes

=>1 to 6 copies per seed
If therei1s 1% GM seeds:
% number of seeds % DNA copies per genome

would remain the 1%7? if seeds have 1 gene copy

same =1% 6%? if 3 genes* 2 copies per seed
Independent of A B _
% DNA copy per haploid genome

0.5% 1 copy
3% if 6 copies

No worldwide concensus yet, it is adifficult matter

Choiceswill have
=)

to set coefficients from one unit to the other very strong impacts



If one can uniquely identify+quantify all What you shall be able

GM impurities in the sample, one could to do if you need to

be able to go from one unit to the other, <: check authorised and
knowing the construct of all of the GM unaLthorised events
existing sources, and the coefficient to and check levels

use (previous side)
But,

Zhang & Al. have shown in maize embryo(2n) /
endosperm(3n) ratio varies depending of varieties

% DNA copies depend on mother/father carrying

gene(s) Thereisstill a
In some maize flour the embryo is number of issues
excised, not in others (concern for under consideration
food/feed not for seeds)
Cultivated species are also tetraploids,
hexaploid...

For more results on units in Proficiency Tests and
Performance Data Evauation, cf GMO session tomorrow
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