Overview on GMO detection approaches
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How to Know if a Product is

Genetically Modified ?

Phenotype identification

DNA-based methods

Protein-based methods

= Most genetically modified market
products appear identical to traditional
counterparts.

=>» Genetic differences can always be found
in the DNA sequences, provided that the
genetic changes made to produce the GM
product are known.

=>» Plant transformation generally leads to
the presence of a new protein which can be
detected using immunological methods.



Which method to select ?

Methods of analysis
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Experience along the production chain

Increasing homogeneity / representativity

Planted Harvest. Silo1 Silo2 Interm. Interm. End-
seed = crop = crop = crop = Prod. 1 = Prod. 2 = product

High sampling and subsampling effort

Potentially decreasing analytical
sensitivity due to processing



Samples properties and detection purpose

Raw material processed target method
product
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Steps in GMO analysis (& sources of errors)
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Lot properties

- i.e. the distribution of
a contaminant in a
bulk mass - greatly
affect the
effectiveness of
sampling procedures.



KeLDA (Kernel Lot Distribution Assessment) Project

Aim: to assess the distribution of GM contaminations in grain lots

imported within EU Member States

Participants: ENGL Labs - 10 Member States

Project Structure:

17 soybean lots likely to contain GM material

Systematic sampling (ISO 6644) at each MS entrance point
Sampling period = total off-loading time/100

100 samples/lot

3000 grains / sample (~ 0.5Kg)
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Recommendation 2004/787/EC ...on technical guidance for
sampling and detection of genetically modified organisms and material produced
from genetically modified organisms as or in products in the context of Regulatlon

(EC) No 1830/2003

Based on statistical model and real data




Recommendation
2004/787/EC
provides a sampling
protocol to estimate
lot GMO content,
without imposing any
distribution



Recommended approach for foodstuff sampling

Commission Recommendation of 4 October 2004 on sampling and detection
of GMOs and material produced from GMOs as or in products in the context of
Regulation (EC) 1830/2003 [2004/787/EC]

* Lots of bulk agricultural commodities (e.g. grains)
— EC Recommendation 787/2004

* Lots of NON packed food products (e.qg. flour)
— EC Recommendation 787/2004

* Lots of packed food products (e.g. cookies)
— |SO standard 2859 (1985)



Take-home message

* Correct sampling is NOT common practice
* Correct sampling is expensive and time consuming

BUT

If sample is taken in a incorrect way
(not representative)

9
analytical result can NOT be extrapolated to the whole lot



GMO screening ‘

GMO identification |

GMO quantification

Operation of GMO laboratories
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Characterization
To elucidate molecular structure of transgene events at the locus of insertion

Screening

To detect genetic elements of the T-DNA insert (CaMV 35S promoter; 3’ nos
terminator,...)

Detection
To confirm the presence/absence of a GMO

ldentification

To confirm the presence of genetic elements which are unique for a specific
transgenic event - which GMO is/are present

Quantification
Estimation of the GMO content



Plant DNA I 7P NETN Plant DNA

HIGH

>_
=
S
LL
O
L
0
0

. event-specific
B& B & 5. event-specific — identification
identification

:} ¢=| 4. construct-specific —— of gene construct

: : 3. 5 _5 i \ identification
I=><=" gen:e ?pem Ic of the gene

'N:I 2. screening 'N’ g o(r;h/lo(t)?

\

LOW =>4=l 1. species-specific > AmpglgzZIiZSIE)?NA?




International Workshop on Harmonisation of GMO Detection and Analysis.
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Genetic modifications = DNA modifications
DNA stable and inheritable
DNA traceable unit for all purposes
— Matrix limitations may apply
Sensitive, fit for identification and quantification
Costs:
— Efficient screening (multiple targets and GMOs)
— Expensive identification and quantification
— Equipment, reference material, skilled staff
Limited coverage, although superior to protein
— Can only detect what we have methods for!
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« Advantages/benefits:

Speed

Cost

Practicability and easy transferibility

Low risk of false positives (carry over)
Well established in the food industry

Drawbacks:

Matrix limitations and sensitivity
Coverage low (methods only for few GMOs)
Low fitness for Qn analysis

Limited identification (no event identification except for 'unique’
traits)



Current context

« Worldwide adoption and use of GMOs is rapidly increasing (acreage,
countries);

« Constant rise in GMO complexity, number of traits and events;
* Inthe EU:

Mandatory labelling of GMOs and derived food/feed products (if above
0.9%) requires event-specific methods;

Post-market monitoring requirements;

GMO control based on combination of screening + event-specific
detection methods;

Increasing number of GMOs under approval;
Asynchronous approval process complicates the analytical procedure.

T Higher number of methods to be applied for full product characterisation.

T Increased time and cost of analysis/sample.



Table 17: Events in commercial GM crops and in pipelines worldwide, by crop

Crop Commercial Commercial Regulatory Advanced de- Total
in 2008 pipeline pipeline velopment by 2015*

Soybeans 1 2 4 10 17
Maize g 3 5 7 24
Rapeseed 4 0 1 5 10
Cofton 12 1 2 9 27
Rice 0 1 4 10 15
Potatoes 0 0 3 4] 8
Other crops 7 0 2 14 23

All crops 33 7 24 61 124

(Stein & Rodriguez-Cerezo, 2009)



JRC Analysis of soybean samples

EUROPEAN COMMISSION
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Within the present context....

The only way to foster appropriate testing and to guarantee proper GMO
control (in the EU) is to facilitate the work of enforcement laboratories.

This can be achieved by developing and providing tools able to overcome the
difficulties of applying a complex analytical procedure, often exceeding
laboratories’ capabilities.

The JRC is presently involved in two novel approaches, both based upon the
use of ready-to-use pre-spotted plates:

v The use of event-specific methods known to the EURL-GMFF,;

v The accurate combination of screening methods targeting elements
common to groups of GMOs.




The strategy:.

Methodological approach: real-time PCR (probe based)

Format: 96-well plate format

Analytical target(s): event-specific targets of EU approved and
unapproved GM events

Product format: ready-to-use pre-spotted plates containing, in lyophilized
format, primers and probes for all methods




Targets:

* 7 plant species
* 39 GM events
(+ stack events derived from them)

Methods:

all methods submitted to the CRL-GMFF
for validation, represented once,
including methods for emergency cases,
e.g. Bt-10 maize and LL601 rice

EH92-527-1

1 Maize Oilseed rape
Bt11 T45
NK603 Ms8
GA21 Rf3
MON863 GT73
1507 Rf1
T25 Rf2
59122 Ms1
MON810 Topas 19/2
MIR604 Rice
Bt176 LLRICE62
MON88017 LLRice601
LYO038 Bt63 Rice
3272 Sugar beet
MON89034 H7-1 Sugar beet
Bt10 Cotton
Soybean MON1445
A2704-12 MON88913
40-3-2 LLCotton25
MON89788 MON 531
DP-356043 281-24-236X3006-210-23
Potato MON15985




The challenge:

e source: 48 real-time PCR
methods with individual
characteristics, reaction
conditions, cycling setting and
efficiency

e output: unique system in
which all methods work with a
unique set of conditions
without loosing specificity and
overall performance

Reporte
'

er Event Species Primer F Primer R Probe Probe
1 Bi11 Maize Maze GCGGAACCCCTATTTGTTTA TCCAAGAATCCCTCCATGAG ARATACATTCARATATGTATCCGCTCA TAVRA FAM
2 NKBO3 Maize Maize ATGAATGACCTCGAGTAAGCTTGTTAA AAGAGATAACAGGATCCACTCARACACT TGGTACCACGCGACACACTTCCACTC TAMRA FAM
3 6A21 Maze Maze CTTATCGTTATGCTATTTGCAACTTTAGA TGGCTCGCGATCCTCCT CATATACTAACTCATATCTCTTTCTCAACAGCAGGTGGGT TAVRA FAM
4 MONBG3 Maize: Maze GTAGGATCGGAAAGCTTGGTAC TGTTACGGCCTARATGCTGAACT TGAACACCCATCCGAACAAGTAGGGTCA TAMRA FAM
5 1507 Maize Maize TAGTCTTCGGCCAGANTGG CTTTGCCAAGATCAAGEG TAACTCAAGGCCCTCACTCCG TAMRA FAM
6 725 Maize Maze ACAAGCGTGTCGTGCTCCAC GACATGATACTCCTTCCACCG TCATTGAGTCGTTCCGCCATTGTCE TAVRA FAM
7 50122 Maize Maze GGGATAAGCAAGTAARAGCGCTC CCTTAATTCTCCGCTCATGATCAG TTTAAACTGAAGGCGGGAAACGACAA TAMRA FAM
8 H7-1 Sugar beet Sugar beet TGGGATCTGGGTGACTCTANCT AATGCTGCTAAATCCTGAG AAGGCGGGAMCBACAATCT TAVRA FAM
9 MONB10 Maize Maze TCGAAGGACGAAGBACTCTAACGT GCCACCTTCCTTTTCCACTATCTT AACATCCTTTGOCATTGOCCAGE TAMRA FAM
0 28124236 Coton Cotion CTCATTGCTGATCCATGTAGATTTC GGACAATGCTGGGCTTTGTG TTGGGTTAATAAAGTCAGATTAGAGGGAGACAA TAMRA FAM
gl 3006:210-23 Cotion Cotion AMATATTAACAATGCATTGAGTATGATG ACTCTTTCTTTTTCTCCATATTGACC TACTCATTGCTGATCCATGTAGATTTCC0G TAVRA FAM
12 LLRICEB2Rice: Rice AGCTGGCGTAATAGCGAAGAGG TGCTAACGGGTGCATCGTCTA CGCACCGATTATTTATACTTTTAGTCCACCT TAMRA FAM
3 745 olseed rape Rape CAATGGACACATGAATTATGC GACTCTGTATGAACTGTTCGC TAGAGGACCTAACAGAACTCGCCGT TAMRA FAM
1 EH92:527-1 Potato Potato GTGTCAARACACAATTTACAGCA TCCCTTAATTCTCCGCTCATGA AGATTGTCGTTTCCCGCCTICAGTT TAVRA FAM
15 Wi Oiseed rape Rape (GTTAGAAAAAGTARACAATTAATATAGCCGG GGAGGGTGTTTTTGGTTATC AATATAATCGACGGATCCCCGGGAATTC TAMRA FAM
1 RE3Oiseed rape Rape AGCATTTAGCATGTACCATCAGACA CATAMGGAAGATGGAGACTTGAG CGCACGCTTATCGACCATAAGCCCA TAMRA FAM
17 (GT73 (RT63) Rapesced Rape CCATATTGACCATCATACTCATTGCT GCTTATACGAAGGCAAGAAMGGA TTCCCOGACATGAAGATCATCCTCCTT TAVRA FAM
[ LLCoton?5 Catton Coton CAGATTTTTGTGGGATTGGAATTC CAAGGAACTATTCAACTGAG CTTAACAGTACTCGGCCGTCGACCGE TAMRA FAM
19 MON 531 Coton Cotton TCCCATTCGAGTTTCTCACGT AACCAATGCCACCCCACTGA TTGTCCCTCCACTTCTTCTC TAMRA FAM
2 A2704-12 Sopbean Soy GCAAMAAAGCGGTTAGETCCT ATTCAGGCTGCGCAACTGTT CGGTCCTCCRATCGOCCTTCS TAVRA FAM
2 MRG0 Maize: Maze GCGCACGCAATICAACAG GGTCATAACGTGACTCCCTTAATICT AGGCGGGAAACGACAATCTGATCATG TAMRA FAM
2 R Rapeseed Rape CTAAGGGAGGTCAAGATGTAGS CGBGCCTAACTTTTGRTGTG CTCATCATCCTCACCCAGTCAGCATCA TAMRA FAM
2 R2 Rapeseed Rape GGGTGAGACAATATATCGACG GGGCATCGCACCGGTGAG CACCGGCCARATTCGCTCTTAGCCGT TAMRA FAM
% Mt Rapeseed Rage ACGCTGCGGACATCTACATT CTAGATCGGAAGCTGAAGATGG CTCATTGCTGATCCACCTAGCCGACTT TAMRA FAM
2 Topas 1912 Rapeseed Rape GTTGCGGTTCTGTCAGTTCC CGACCGGCGCTGATATATGA TCCOGCGTCATCGECGE TAVRA FAM
% MON1445 Cotion Cotion GGAGTAAGACGATTCAGATCAAACAC ATCGACCTGCAGCCCAAGET ATCAGATTGTCGTTTCCOGCCTTCAGTTT TAMRA FAM
2 BI176 Maize Maze GGCCGTGAACGAGCTGTT GGGAAGAAGCCTACATGTTTTCTAA AGCAACCAGATCGGCCGACACC TAMRA FAM
% MON15985 Cotion Cotion GTTACTAGATCGGGGATATCC AAGGTTGCTAAATGGATGGGA CCGCTCTAGAACTAGTGGATCTGCACTGAA TAVRA FAM
2 4032 Soybean Soy TTCATTCARRATAAGATCATACATACAGGTT GGCATTTGTAGGAGCCACCTT CCTTTICCATTTGEG MGB FAM
0 GA2! Maize Maize CGTTATGCTATTTGCAACTTTAGAACA GCGATCCTCCTCGOGTT TTTCTCAACAGCAGGTGGGTCCAGET TAMRA FAM
3t MONga01T GAGCAGGACCTGCAGAAGCT TCCGGAGTTGACCATCCA TCCCGCCTTCAGTTTAMCAGAGTCGGGT TAVRA FAM
% LY038 Maize Maze TGGGTTCAGTCTGCGAATGTT AGGAATTCGATATCAAGCTTATCGA CGAGCGGAGTTTATGGGTCGACGG TAMRA FAM
£ 3272 Maize Maize TCATCAGACCAGATTCTCTTTTATGG CGTTTCCOGCCTICAGTTTA ACTGCTGACGCGGCCAMCACTG TAMRA FAM
% MONgsT8s TCCCGCTCTAGCGCTTCAAT TCGAGCAGGACCTGCAGAA CTGAAGGCGGBAMACGACAATCTG TAVRA FAM
3 MONB9034 Maze Maze TICTCCATATTGACCATCATACTCATT CGGTATCTATAATACCGTGGTTTTTAR ATCCOCGGAAATTATGTT e FAM
% DP-386043 soybean oy GTCGAATAGGCTAGGTTTACGAMAA TTTGATATTCTTGGAGTAGACGAGAGTGT CTCTAGAGATCCGTCAACATGGTGGAGCAC TAVRA FAM
37 MON88913 coton Coton GGCTTTGGCTACCTTAAGAGAGTC CAAATTACCCATTAAGTAGCCARATTAC AACTATCAGTGTTTGACTACAT MGB FAM
3 Rice GM events P35S:bar Rice TATCCTTCGCAAGACCCTTCC ATGTCGGCCGGGCGTCGTICTG TCTATATAAGGAAGTTCATTTCATT e FAM
3 LLRiceB01 Rice Rice TCTAGGATCCGAAGCAGATCGT GGAGGGCGOGGAGTGT CCACCTCCCAACAATAAAAGCGCCTG TAMRA FAM
“ Bi63 Rioe Rice GACTGCTGGAGTGATTATCGACAGA AGCTCGGTACCTCGACTTATTCAG TCGAGTTCATTCCAGTTACTGCAACACTCGAG TAMRA FAM
@ B0 Maize Maze CACACAGGAGATTATTATAGGGTTACTCA ACACGGAAATGTTGAATACTCATACTCT AATAACCCTGATARRTGCTTCA e FAM
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Workflow and approximate timing for GMO analysis using the
ready-to-use multi-target analytical system

1
Extract DNA Add TaqMa Perform Analyse data
niversal PCR al-Time PC
Master Mix and mpllflcatlon
load the plate

1-4 hrs 15 min 2-2%hrs
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Detection of potato event EH92-527-1

A7 = potato reference gene
B9 EH92-527-1 event-specific method
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> 3
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Detection of cotton event MON15985

E2 = SAHY7 cotton reference gene method
G2 = MON531 event-specific method
G11 = MON15985 event-specific method

Elsps 2.2.2

Amplification Plot

Cyele

File Edit Yiew Tools Instrument Anslysis Yindow Help File Edt View Tools Instument Analysis Window Help .
SHBE S babrE EEiEfEEEERE |00 BB(& & s balbifEaEREEfEEn EE
0 5] 2007-10-16_0.1leaf_MON531_MON15985.sds - Absolute Quantification
Setup | nstrumert Resuts |
Fostion | Sampls Detector | - Task e | Uty Gty mean | Oty stddev Status__| Ampification Plot
o7 o7 FAM-TAMRA.. [Unknown |Undetermined o
D& (] FaM-TAMRA _[Unknenwn Undetermined el oOE
o9 b3 FAMTAMRA[Unknown  |Undetermined
oo oo FAM-TAMRA...[Unknown  |Undetermined
D11 o111 FAM-TAMRA . |Unknoyge—
o2 o2 FAM-TAMRA. . [pfown |Undetermined
FAMTAMRA flnknown  |Undetermined \
FamTamrA \Unknown  [25.415792 ) —
FAM-TAMRA N Undletermined —
FAM-TAMR A [Unknovrm— i
FAMTAMRA. . [Unknown |Undetermined
FAM-TAMRA...[Unknown |Undetermined
FAMTAMRA. . [Unknown |Undetermined
FAMTAMRA[Unknown |Undetermined
FAM-TAMRA...[Unknown  |Undetermined
FAM-TAMRA.. [Unknown |Undetermined
FAM-TAMRA...[Unknown Undetermined
FAMTAMRA[Unknown  |Undetermined T
FAM-TAMRA...[Unknown  |Undetermined
FAM-TAMRA . Unknowen Undeterrrined
FAM-TAMRA. . [Unknown Undetermined
FAMTAMRA[Unknown |Undetermined
FAM-TAMRA...[Unknown |Undetermined &
FAM-TAMRA . Unknown Unidetertrired -
FAMTAMRA[Unknown |Undetermined
FAMTAMRA. . [Unknown  |Undetermined
FAM-TAMRA. .. Unknawn Unetertrined y—
Fi0 Fio FAMTAMRA. . [Unknown |Undetermined 1
F11 F11 FAMTAMRA.|Unknovwn___dreterminesd—.
F12 F12 FAM-TAMRA...[Unkigedf  Undetermined
= = FAM-TAMRA . [Unfhown Undetermined AY
ez G2 Fam-TamRA _ [Urknown 37 23478 )
= c3 FAMTAMRA[UnkMayn  |Undetermined
= G4 FAM-TAMRA, . [Unknown ermined /
G5 GS FAM-TAMRA . Unknowen Undeterrrined 1 1.000 B3
= = FAM-TAMRA. . [Unknown Undetermined
a7 7 FAMTAMRA[Unknown  |Undetermined
Ga Ga IFAM-TAMRA,... [Unknawry ——TRdelsrmined T
ca = FAMTAMRA. . [UnkpeGn |Undetermined
G10 G10 Fam-TamRA [Unfnown Undetermined \
11 G11 FAM-TAMRA. .. [Urknown 35.40573 ]
G12 612 FAM-TAMRA...[Unkriowgn |Undletermined
H1 H FAM-TAMRA. . [Unknow i R
H2 H2 FAMTAMRA[Unknown |Undetermined
H3 Hz FAM-TAMRA...[Unknown  |Undetermined
Ha Ha FAM-TAMRA.. [Unknown |Undetermined N “ . o .
HS Hs FAM-TAMRA...[Unknown Undetermined
HE HE: FAMTAMRA[Unknown  |Undetermined
i 7 IFAM-TAMRA - [Unknown  |Ondetermined Detector: FAM-TAMRA-GM | Plot[afn vs. Cycle =] Threshols| 0.20
H8 HS FAM-TAMRA . Unknown Unidetertrired




Ready-to-use pre-spotted plate/strlp systems in response to
the different needs of GMO analysis:

Crop-specific formulation (for commodities testing)

Maize and soybean
events detected Plate layout

well | RTi-PCR method well | RTi-PCR method ! 2 3 4 s s ’ 8 ° 10 u 2
A HMG HMG XD NK603 GA21 MON8S3 | DAS1507 | 1neyo | DAS59122 | MONs10 MIR604 | MONB8017
. Maize Ref Maize Ref Maize Maize Maize Maize Maize Maize Maize Maize
Al HMG Maize Ref Bl LY038
K 5| Lvoss 3272 MONB9034 98140 sﬁ?ﬁﬂgn stzzt;:n A2704-12 40-32 MON89788 | DP-356043 | DP-305423 | A5547-127
A2 HMG M aize Ref BZ 3272 Maize Maize Maize Maize Ref Ref Soybean Soybean Soybean Soybean Soybean Soybean
A3 Bt11 B3 MONB89034 Ol wasorer | warerer | BTMaze [ NEER | SR | Ve | “wame | Tovare | PN | “Vame | eie | ase
o s Lectin | 70412 032 | MONB9788 | DP-356043 | DP-305423 | AS547-12
A4 NK6O3 B4 98140 ® IR/E:: I\:/ﬁl?zze M N’;‘:fgy ?;3;;2 Sole;f SD)S;?an So7ybean S?)ybean Soybe:n Soygean Soybzan Ssgygean7
A5 GA21 B5 Lectin Soybean Ref . HMG HMG A NK603 GA21 MON8S3 [ DAS1SO7 | 1oe DAS59122 | MONB810 MIR604 | MON88017
Maize Ref | Maize Ref RN Maize Maize Maize Maize aize Maize Maize Maize Maize
AG MON863 B6 Lectin Soybean Ref £| Lvoss 3272 MONB9034 98140 SLEE”" SLEE”" A2704-12 40-32 MON89788 | DP-356043 | DP-305423 | A5547-127
Maize Maize Maize Maize 03;9?5" 03;9?5" Soybean Soybean Soybean Soybean Soybean Soybean
A7 DAS1507 B7 A2704-12
- HMG HMG N NK603 GA21 MON863 | DAS1507 | 1,y | DAS59122 | MONB10 MIR604 | MON88017
Maize Ref Maize Ref Maize Maize Maize Maize Maize Maize Maize Maize
A8 T25 B8 40-3-2
w| Lvoss 3272 MON89034 98140 S';jﬁ';:n S';jﬁ';:n A2704-12 40-3-2 MON89788 | DP-356043 | DP-305423 | A5547-127
Ag DA859122 Bg M o N89788 Maize Maize Maize Maize o o Soybean Soybean Soybean Soybean Soybean Soybean
A10 | MON810 B10 | DP-356043
All | MIR604 B11 DP-305423
Al12 | MON88017 B12 | A5547-127




Ready-to-use pre-spotted plate/strlp systems in response to
the different needs of GMO analysis:

Screening formulation based on matrix approach

Requirements to apply screening in GMO analysis:

defined analyte type (DNA)

defined GMO Universe (e.g. EU authorized GMO for food and feed use)
- defined targets in the GMO of this Universe

- validated methods to demonstrate the presence of these targets



Matrix approach in GMO screening

Relationship between the “GMO Universe”, the targets
and the methods

Validation GMO Universe
<
Method 1\ /Karg_etS\
Method 2 \ / * Targets 2 <
Method 3

> Targets 3 |

Screening



Combination of screening methods targeting

common GM elements

oM 1 =N

GM 2 m—

4 ]

GM 3

GM 4 m—

RESULTS (1 method = 1 element)

GM 5 —

GM 6 =

GM 7 m—

GM Interpretation

sample METHOD n.

2 |3 |a |5 |6
Sample 1 + + - - + GM 1
Sample 2 - - + + + + GM 2
Sample 3 - - - + + GM 3
Sample 4 - + + - = _ + GM 4
Sample 5 S I N R \ + | GM5
Sample 6 |- S+ AN + | eM3+cMs
Sample 7 - - + - 1\ + GM 6
Sample 8 - - + | - AN + | GM5+GM6
Sample 9 N \ - | NOGM
Sample 10 + |+ + | - AN + | GM1+GM5+GM6
Sample 11 + |+ + | - ] + GM1+GM6+?
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COSYPS: Combinatory SYBR® Green Q-PCR Screening

Semi-quantitative detection system
using a set of SYBR® Green RT-PCR

methods coupled to a software based s o || we || 2L || s | g
application for data interpretation GTs 4032 | X X X
Bt 11 X X X X
Bt 176 X X X
MON 810 X X X
Xprime PCR Test Core element class Primer Reference GA 21 X
T25 X X
3 RBC Plant Debode (pers. Comm.), 2004 NK 603 X X X
MON 863 X X
5 Lectin Species (soya) Terry and Harris, 2002 TC1507 X X
DAS59122 X X
7 Alcohol dehydrogenase  Species (maize) SBB/ISP Bt10 X X X X
. . . GT73 X
11 Cruciferine Species (Oilseed rape)  SBB/ISP MS1/RF2/
. MS1xRF2 X X
13  CaMV p35S Generic (promotor) SBB/ISP MS1/RF1/
- - . MS1xRF1 X X
17 Agrobacterium T-NOS  Generic (terminator) SBB/ISP MS8/RF3/ N M
. - MS8xRF3
19  CP4-EPSPS Trait (herbicide res.) SBB/ISP TOPAS 19/2 X X
o T45 X X
23 CrylAb Trait (insect res.) SBB/ISP Falcon GS
40/90 X X
29  PAT/pat Trait (herbicide res.) SBB/ISP VON 1445 X X X
31 PAT/bar Trait (herbicide res) ~ SBB/ISP MON 531 X X X
LLRICE601 X X
Bt63 X X
RUR H7-1 X




Matrix table for GMO (2010

Species Event Productor NOS 1355 pNOS rice actin tocs nptil s | mEPSPS PAT/pat PAT/bar barnase Cry1ab CrylAc Cry1F
h
Soybean OGS EA Monsanto T X e
Soybean Bayer CropScien : X X
soybean Bayer CropScien I X X X
soybean Monsanto i
soybean Monsanto in Process
soybean Pioneer Hi-Bred | 1n Process
soybean Pioneer Hi-Bred | In Process
maize 7T yngenta seeds/ T X X X X
maize T iba-Geig in Process X X X X
maize oN 810 jonsanto in Process X X X
maize A 21 = jonsanto X X X
maize 2 grEvo X X X
maize K 603 jonsanto X X X X X
maize (ON 863 onsanto X 3 3
maize C1507 cogen/Pioneer] X X X X
maize AS59122 nsanto X X
K603 x ,
maize T nsanto f x X x x
1507 x .
maize W nsanto ! X X X X X X X
[MON 863 X .
maize s nsanto ! x x X x x
maize FRE: santo In Process x x x
maize e X X X x X
maize a ! X X X X
maize santo ! X X X X x X
maize Siloenta 1 X
maize X X
[ maize | | T X X X X X
5 = :
maize Pifleer Hi-Bred | In Process
maize Rllessen LLC | In Process
maize idllsanto In Process
maize vidllsanto In Process
maize vidllsanto in Process
maize vidllsanto In Process
maize Mdllsanto In Process
maize Syfbenta Crop P 1n Process
canola G173 vifllsanto T X
MST/RF2/
canola pEe Bflbr CropSciend 1n Process x X x x x
MST/RF1/
canola fha B*r CropSciend In Process X X X X X
MS8/RF3/ ,
canola Viooxmra  |Bflfer Cropscie: : X x x
canola ToPAS 1922 |Bfller Cropsciend 1n Process X X X X X X
canola 145 5 ler CropScien : X X
canola Faconos sl er Cropscier] In process X X
canola Evo X X X
canola x x x
canola er CropScier 7 X
cotton ! X X x
Cotton 1 X
cotton S In Process
Cotton 1ON 15985 1
cotton JONIpBe5 In P
MON 1445 n Process
cotton pow Agroscience ! X X
cotton Bayer CropScien i X
cotton In Process
cotton In Process
cotton X
[rice: I I X I I I X I I I
| = 1 I X | | 1 X 1 | |
rice’ 1 X | X | 1 1 X | |
[sugar beet [KWS SAAT AG. | ! T X T T T T T




Possible elements/targets for screening’ pre- spotted plates/strips

Soybean Cotton
Lectin sah7
P35S P35S
T35S T-nos
T-nos CP4EPSPS

CP4EPSPS pat

nptll

Event CBH614

Maize Rapeseed Potato Sugar beet Rice

hmg CruA UGPase GS PLD

P35S

| |
I |
I " nn I
— screening elements, marker genes

— event-specific methods where needed

— validated screening methods



http://www.biotangusa.com/bt/home.php?cat=34

Decision Support Systems
In GMO analysis using a
matrix-based approach in
combination with ready-to-
use multi-target analytical
system.

1) Sample definition,

2) Establishment of a GMO matrix and
decision on optimal analysis strategy
(screening & identification),

3) RT-PCR amplification using ready-to-
use pre-spotted plates, and

4)  Combined interpretation of the
analytical results.

1.

Field or sample to
be tested

2.
DSS - Level 1 Matrix
approach

3.

DSS - Level 2
Application of
analytical
method(s)

4.

DSS - Level 3
Data analysis
&
interpretation

H

HUHIHGHHHHH




Future technological impact

The ‘ready-to-use multi-target analytical system’ based on pre-spotted plates has
demonstrated a great potential for increasing harmonisation in GMO testing:

—Tool to test several events/targets at once (need to constant updating)
—Unique tool/provider for all control laboratories;

—Harmonised set of targets / methods;

—Flexibility to be adapted according to needs;

—Same tool if used by different laboratories — comparable results.

The combination of this system with the matrix-based
screening approach, integrated into a Decision Support
System allows to tackle the current complexity and will
foster harmonisation GMO analysis
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