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Galanthus nivalis L.

More then 200 varieties




NATIONAL INSTITUTE OF BIOLOGY

promoter terminator

LOLATT I O,

plant DNA gene of interest plant DNA
(e.g. for insect resistance)
Zel, J., Milavec, M., Morisset, D., Plan, D., Van den Eede, G., Gruden, K. : How to reliably test for GMOs, 2012, lllustrated by Podlesek Z.
http://www.springer.com/food+science/book/978-1-4614-1389-9
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Different labeling requirements

maize maize
m soya bean
MON-04032-6
\ (soya bean)
MON-00603-6
MON-00810-6
(maize)

(maize)

MON-00810-6
(maize)

Zel, J., Milavec, M., Morisset, D., Plan, D., Van den Eede, G., Gruden, K. : How to reliably test for GMOs, 2012, lllustrated by Podlesek Z.

http://www.springer.com/food+science/book/978-1-4614-1389-9
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Harmonization of GMO detection

lllustrated by: dr. Zdravko Podlesek



lllustrated by: dr. Zdravko Podlesek



Needs for methods

* Qualitative (presence/absence)

* Quantitative (treshold)
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NATIONAL

* Immunological
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Standards

EN ISO/IEC 24276:2006 — General requirements and defi nitions (International
Organization for Standardization 2006 )

EN ISO/IEC 21571:2005 — Nucleic acid extraction (International Organization for
Standardization 2005c )

EN ISO/IEC 21569:2005 — Qualitative nucleic acid-based methods (International
Organization for Standardization 2005a )

EN ISO/IEC 21570:2005 — Quantitative nucleic acid-based methods (International
Organization for Standardization 2005b )

ISO/CEN
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Standards

C ODE X ALIMENTARIUS
) COd eX International Food Standards @)g’ggﬂggg‘g‘; s

« Codex Committee On Methods Of Analysis And
Sampling (2010) Guidelines On Performance
Criteria And Validation Of Methods For Detection,
|dentification And Quantification Of Specific DNA
Sequences And Specific Proteins In Foods.
CAC/GL 74-2010. Rome: Codex alimentarius

commission — WHO.
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Modular approach

es validated separately
S.
nod for isolation

nod for PCR
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Influence of the DNA extraction method on PCR efficiency. (A) Variability of PCR efficiency for different DNA
isolation

methods. Ouitlier for the CTAB procedure with proteinase K and RNase A treatment is shown as circle above the
boxplot. (GS = GENESpin, CTAB.K = CTAB procedure with proteinase K and RNase A treatment). (B) The distribution
of PCR efficiencies of 4 tested amplicons on different DNA extracts is presented in boxplots (efficiency data for DNA
isolated with Wizard method was excluded because of high variability of results). Cankar et al, BMC Biotechnology
2006, 6:37, http://www.biomedcentral.com/1472-6750/6/37



* Type of sample

« Composition (inhibitors
present)

* Processing degree

* LOW amounts




PCR - Reliablility of the method

EE Community Reference Laboratory

'N
= c L
L
GVO Laboratones

GM Food and Feed

Definition of Minimum Performance Requirements for
Analytical Methods of GMO Testing

European Network of GMO Laboratories (ENGL)

13 October 2008
Date of application: 13 April 2009

INTRODUCTION

The scope of this European Network of Genetically Modified Organism Laboratories
(ENGL) document is to provide recommendations on how methods for genetically modified
organism (GMQ) analysis shall be evaluated and validated by the Community Reference
Laboratory for Genetically Medified Food and Feed (CRL-GMFF) in the context of
Commission Regulation (EC) No.1829/2003".

http://gmo-crl.jrc.ec.europa.eu/doc/Min_Perf Requirements_Analytical methods.pdf



New version In preparation

By ENGL WG on methods performance
requirements

« also qualitative aspects will be considered



Validation (def)

 Validation is the confirmation by
examination and provision of objective
evidence that the particular requirements
for a specific intended use are fulfilled
(ISO 17025 section 5.4.5.1).
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Performance criteria

« Applicability

« Practicability

« Specificity

« Dynamic range
 Trueness

« Amplification efficiency
¢« R2

* Precision

« False - False +
« LOQ

« LOD

* Robustness
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Ring trial

Phases of method: Method stage:
Development Developed
In-house In-house
validation validated

Prevalidation Prevalidated

iy T WER - w

Collaborative ~— Validated
trial nnw. tER] FEF ik
[] vn-l. LR R BEE ‘|~u- -
- -
=y ][] FFF Jom
Validation report

Verified

Verification

Method can be
used on samples

Zel, J., Milavec, M., Morisset, D., Plan, D., Van den Eede, G., Gruden, K. : How to reliably test for GMOs, 2012, lllustrated by Podlesek Z.
http://www.springer.com/food+science/book/978-1-4614-1389-9



European Union Reference Laboratory

for GM Food & Feed

* Applicant propose the method and availability of
reference material.

« The EURL-GMFF - the European Commission’s
Joint Research Centre — is responsible for
testing and validating the method.

» Assisted by National Reference Laboratories
(NRLs), members of a consortium of laboratories
referred to as the ‘European Network of GMO
laboratories’ (ENGL).



Example of collaborative study

Laboratory
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Verification of the method

Verification of analytical methods for GMO

testing when implementing interlaboratory
validated methods

Guidance document from the European Network of GMO laboratories (ENGL)

Prepared by the ENGL working group on “Method Verification”

http://gmo-crl.jrc.ec.europa.eu/doc/ENGL%20MV%20W G%20Report%20July%202011. pdf
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Verification (def)

 Verification is the confirmation, through the provision of
objective evidence, that specified requirements have
been fulfilled [ISO 9000:2000 section 3.8.4]. Verification
that a laboratory can adequately operate a standard
method requires that the laboratory provides objective
evidence that the performance parameters specified in
the test method have been met for the sample matrices
to which the method is being applied.



Verification

* “The method should work in your lab (staff,
machines, chemicals...) as it did in ring
trial”



Issues

* Using same master mix for different
methods (usefull, but not same method —
specificity can be changed)

* Methods for species specific genes
(should be stable, 1 copy.....not yet for all
species)



Reference method

A reference method Is the one desighated
method recommended for use in cases of
dispute and for calibration purposes
(Codex Alimentarius Commission 2010 ) .

Following this definition, the quantitative
event-specific methods validated by EU-
RL GMFF are gaining the status of
reference methods for GMO detection.
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GMOMETHODS

EU Database of Reference Methods

Developed by the Joint Research Centre as European
Union Reference Laboratory for GM Food and Feed (EU-
RL GMFF), in collaboration with the European Network of

GMO Laboratories (ENGL).

It aims at providing a list of reference methods for GMO
analysis that have been:

- validated in a collaborative trial, according to the
principles and requirements of ISO 5725 and/or IUPAC

protocol or

- verified by the EU-RL GMFF in the context of
compliance with a EU legislative act.



GMOMETHODS

EU Database of Reference Methods

The application is referred to by the
Biosafety Clearing House, a global
mechanism set up by the Cartagena
Protocol on Biosafety to facilitate the

exchange of information on Living
Biosafety Clea ny!i!»l.:l‘:’ % Convention on

Modified Organisms.
"8 , ' Biological Diversity 10 h
- s M e m,L

Homne  The BCH  The Protocol  Finding Information  Registering Information  Resources  Help O ?;Q‘o'{.njgr_}[ Profiles... _v_]




GMOMETHODS

EU Database of Reference Methods

- =2 D : @ web gmo-crl‘ivc.ec‘europa;uﬂgmomethodsf . i
* Legal Notice Privacy statsment English (EM)
."‘i
s JOINT RESEARCH CENTRE

European Union Reference Laboratory for GM Food and Feed

LILRL GWFF

GMOMETHODS:

EU Database of Reference Methods for GMO Analysis

+0 k&

Search| GMOMETHODS % for|QT-EVE-GH-008 | [(Search ] Select by GMO Uninue Identiier, |[BCS-GHO047 ¥

Quantitative GMO detection PCR methods Qualitative GMO detection PCR methods
.
« GMO specific « GMO specific
v speci vk speitc nternet version
puilding « Maize « Construct specific
= « Soyhesan « Element-specific
« Cotton « Cauliflower Mosaic Virus 358 promoter (CaMy
« Oilseed rape P-358)
- Polalo « Figworl Mosaic ¥irus 355 promoter (P-FIV) = =
e Mooy phoepheansistace | dene (o P rl nted version
« Sunarbeet « Mopaline synthase terminator (T-nos)
« Construct gpecific « Phosgphinothricin M-acetyltransferase gene (ban
« Element specific « Taxon specific
o Taxon specific « Validated independently
« Yalidated independently « Yalidated in combination with other method(s)
« Validated in combination with other method(s) « Plantspecific . .
Ipad application

Date 1] Description

25012013 BCS-GHO04-7 - Quantitative PCR methad for
detection of cotton ewent T304-40
(Mardini etal., 2012).

24012013 QT-EVE-ZM-004  Quaniitative PCR method for

GMOMETHODS is the EU Database of Reference Methods for GMO detection of maize event

Analysis based on the "Compendium of Reference Methods for GMO DAS-40278-0 (Savini etal, 2012

Analysis’, assembled by the Molecular Biology and Genomics Unit 26012012 GL-CON-00-010  Qualitative PCR method for detection

(MBG) of the Institute for Health and Consumer Protection (IHCP), of flax event FPIG7 (Grohmann L. et
nominated European Union Reference Laboratory for Gensetically al, 2011),

Modified Food and Feed (EU-RL GMFF), in collaboration with the 2g11/2012  QT-EVE-GH-008 Quantitative PCR method for
European Network of GMO Laboratories (EMGL) detaction of cotton evant GHB118

(Mardini etal., 2012).

Publication
Campenciem
o st "GMOMETHODS: The European Union Database of Wethods
for GMO Analysis”,
Authors: Bonfini, Laura; ¥an den Bulcke, Marc H; Mazzara, Marco; Ben,
EURL Enrico; Patak, Alexandre

Source: Journal of AOQAC International, Wolume 95, Mumber &
MNovernber-Decermber 2012 | pp. 1713-1718(7}.
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EU Database of Reference Methods

Quantitative GMO detection PCR methods

s« GO specific
« Ewent specific
« Maize
« Sovhean
« Cotton
s Dilseed rape
« Potato
« Rice
« Sugar beet
e Construct specific
« Element specific
« Taxon specific
« Yalidated independently
« Yalidated in combination with ather methodis)

Feleased the GMOmethods app for iPad on 20-12-2011.

Qualitative GMO detection PCR methods

s« GMO specific
« Event-specific
o Caonstruct-specific
« Element-specific
« Cauliflower Mosaic Virus 355 promoter (Cahty
P-355)
o Figwort Mosaic Virs 355 promoter (P-F)
« Meomycin phosphotransferase [ gene (nptlh
« Mopaline synthase terminatar (T-nos)
« Fhosphinathricin M-acetyltransferase gene (han
s Taxon specific
« Yalidated independently
« Yalidated in combination with other method(s)
« Plant-specific

Last update

Date (1] Description

29/01/2013 BCS-GHOOD4-7 Guantitative PCR method for
detection of cotton event T304-40
(Hardini et al., 20123,

24002013 OT-EVE-ZM-004  Quantitative PCR method for



GMOMETHODS:

EU Database of Reference Methods for GMO Analisis

SearnhlGMOMETHODS V‘ fnrlid QT-eve-gm™ ‘ [ Search ]Se\em by GMO Unigue Identifier:

Find Similar Data provided by Http:/igmo-orl jre.ec.europa eu/gmomethods!

View

Entry information

Entry name OT-EVE-GM-001;
GMO Unigue |dentifier MST-FG072-2
Description
Description Quantitative PCR method for detection of soyhean event FGT2 (Savini et al., 2012}
Keywords event_specific
From Glycine max (sovbean) - event FGT2 (MST-FGOT2-2)
References
1 Savini C.,, "Event-specific Method for the Quantification of Soybean FG72 Using Real-time PCR - Validation Report
and Protocol” Online Publication (2012)
EURL_GMFF EURL-YL-04 10 ¥R pdf
EURL_GMFF EURL-YL-04-10 %P pdf
Reference Pasition  1-70
2 “PCR reactions set up and amplification conditions™ Cnline Publication (2012
FCR QT-EVE-GM-001.pdf

Reference Position 1-70
Crossreferences

GMOMETHODS QT-TAX-GM-020;
Features
Key Qualifier Value
5TS 1.70 standard_name PCR 70 bp amplicon

nate event-specific RT-PCR

target Fintegration border region (IBR) between the insert of soyhean event FGT72 and the soybean host

yenare

primer_b 1.20 standard_name Primer farward: MAEQOT1

note AGATTTGATCGGGCTGLAGG

target insert
primer_f 25.43 standard_name RT-PCR probe: TM325

note FAM-AATGTGGTTCATCCGTCTT-MGBNFQ
primer_f complement standard_name Primer reverse: SHADST

WLIM e GCACGTATTGATGACCGOATTA
target 3-hostgenome

Sequence information
Length: 70 BP, A Count: 15, C Count: 12, T Count: 25, G Count: 18

agatthgate gIUoLgoagy NNNNAstOty JLLCATCCHE CTLNNIMNTa atgoggtoat a0
caatacgtyge 70

References

Primers, probes

Sequences



Home |AboutUs |Method Database |Contact |Links

Navigation

= Home

= About Us

= Method Database
= Contact

User login
Username: *

Password: *

« Create new account

Home

Introduction

GMO Detection Method Database (GMDD) is one part of Shanghai GMO platform, our platform mainly engages in the
detection of GMOs, and it provides the following services.

1. GMO Detection Method Database
GMDD is a database of GMO detection methods, which provide detailed information of nucleic acid-based

methods & protein-based methods, including primer seq . ampli length, end gene
primers, ion, PCR p and etc. Besides, the database also contains

information of GMO insertion sequences, certified reference materials
By registration, users can submit their own methods and GMO inserted sequences to GMDD. Other browsers

could obtain the newly updated ion after the web 's ion. We hope this database
form for researchers exchanging their ideas on GMO detection methods, and could save their time

LFlmP)>

or validating GMO d ion methods.
Linux Apache My PHP,Perl,Python

p

2. GMO Detection Services
In China, our platform also provide serwvices for GMO content detection, new
method validation, detection technigue training. For detailed information, please
visit http://'www.shgmo.org.

FICPHOT5106115
® GMO Detection Laboratory in Shanghai Jiao Tong University (GMODL-SJTU)
Ifyou used data from GMDD, please cite the paper of GMDD: a database of GMO detection methods.
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Home |AboutUs |Method Database |Contact |Links

Navigation About Us

= Home

= AboutUs This GMO detection method database (GMDD) is being set up by GMO Detection Laboratory in Shanghai Jiao

= Method Database Tong University (GMODL-SJTU) in collat with RIKILT, Shanghai Academy of Agricultural Sci ;

= Contact Shanghai Food and Di Administration, Sh hai Entry-Exit Insy ion and Quarantine Bureau, and
Shanghai U inf tion Center. This platform is funded by Science and Technology Commission of

User login Shanghai Municipality, Chinese Ministry of Science and Technology.

Usemame=* The aim of our database is to provide detailed information of GMO detection methods, and also information of gene
insert. These information will be very useful in the develop and ization of GMO d methods.

GMO Detection Laboratory, Shanghai Jiao Tong University

Password: *

« Create new account

The research fields of our lab focus on some research projects listed as follows:
1)Development of novel detection methods of GMOs products, including qualitative and guantitative PCR and ELISA,

6] and ion of end fe genes;

3)Ds of novel

PICPEO7510611%
©® GMO Detection Lahoratory in Shanghai Jiao Tong University (GMODL-SJTU)
Ifyou used data from GMDD, please cite the paper of GMDD: a database of GMO detection methods.




EUGENIUS - In preparation

EUGINIUS (European GMO initiative for a
unified database system)

Initiative of the Federal Office of Consumer Protection
(BVL, Germany) and of the Institute of Food Safety
(RIKILT, Netherlands).



Reference materials needed

REFERENCE MATERIAL PLASMID REFERENCE MATERIAL

NON GM GM

mass fraction

copy number ratio

Zel, J., Milavec, M., Morisset, D., Plan, D., Van den Eede, G., Gruden, K. : How to reliably test for GMOs, 2012, lllustrated by Podlesek Z.
http://www.springer.com/food+science/book/978-1-4614-1389-9



Using methods on samples

* Take into account practical LOD and
practical LOQ



Assurance of guality of testing

 Different controls to be used during testing
* Proficiency tests



Warning limits

TITUTE OF BIOLOGY

Control charts

Control sample mean value

Action limits \

/N

Fixed limits
m =2.434 %
Cv=18.7%
N =154

i

GMO contents of
the control samples

/

Coefficient of variation of the ~ Number of control
control sample values sample values taken
(CV¢ontrol) in account



GLOBAL AREA OF BIOTECH CROPS
Million Hectares (1996-2012)

-0~ Total Hectares
= Industrial

. 28 Biotech Crop Countries

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012

A record 17.3 million farmers, in 28 countries, planted 170.3 million hectares (420 million acres) in
2012, a sustained increase of 6% or 10.3 million hectares (25 million acres) over 2011.

Source: Clive James, 2012.
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Advances
Real time PCR

Multiplexing Easier pipeting


http://www.platr-pipetting.com/
http://www.platr-pipetting.com/
http://www.platr-pipetting.com/
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Matrix approach
emo 1 /AN .0,

N .0,
emo 3 /0 T 74,
emo4 A1 I 7,
emos /0 T 7./,

lllustrated by: dr. Zdravko Podlesek

GMo 2 Ty,
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Matrix approach

s

s , L,
, N o /
IclllU ] , ~
o DV =
A3
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lllustrated by: dr. Zdravko Podlesek



Smart selection of screening
elements (Cosyps, GMOseek)

GMO 1 | +

GMO 2 + |+ +
GMO 3 + | + +
GMO 4 | + +

GMO 5 + +
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More screening elements tested
In first phase

Example: approved GM maize in EU

2 elements 5 elements
e.g. 35S in
NOS

No. of event

specific

GMOs to be 11 5
tested after

screening
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New technologies

Isothermal methods (e.g. LAMP - Loop-Mediated
Isothermal PCR) - quicker

Digital PCR — absolute quantification
NGS — data on sequences
Combinations with bioinformatic tools




Zel, J., Milavec, M., Morisset, D., Plan, D., Van den Eede, G., Gruden, K. : How to reliably test for GMOs, 2012, lllustrated by Podlesek Z.
http://www.springer.com/food+science/book/978-1-4614-1389-9



Zel, J., Milavec, M., Morisset, D., Plan, D., Van den Eede, G., Gruden, K. : How to reliably test for GMOs, 2012, lllustrated by Podlesek Z.
http://www.springer.com/food+science/book/978-1-4614-1389-9



