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Challenges:
Constantly increasing

number of GMOs
e cultivation area
e crop diversity

* genetic elements
 number of methods
technologies

GMO Methods
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Challenges:
Generally increasing

information
* molecular data

» data management
 number of analytes
e costs

* lab requirements

Reagents & Consumables ‘ / \

| Research project | Equipment J
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GMO Screening Strategies - Challenges

ber of GMOs

increasing num

Cover the
* Select the ,,best” methods (fit-for-purpose)

 Constantly update your GMO matrix
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Federal Dffice of
Consumer Protection
and Food Safety

® EURL

European Union Reference Laboratory

for GM Food & Feed

>)

>%
&
S

European Network of GMO Laboratories

Pre-spotted plates (PSP) project

Screening PSP

(6 Screeing Targets / 7 Species / 3 Events) soy & maize PSP

(13 soy events / 19 maize events)

1 2 3 a 5 6 7 8 9 10 1 12
P Vo =Y 7y N
A ﬁM% p35s HM% p35s ﬁMA p35s HM% p35s HM% p35s | HMG | p35s
B’ Lec ‘ tNOS Lec ‘ tNOS , Lec ‘ tNOS Lec ‘ tNOS Lec ‘ tNOS Lec tNOS
2 —~3 4 —~3 6 = 8 —3 10 11 12 1 2 3 4 5 6 7 8 9 10 11 12|
o cron 152 cron 122 o K20 cron D92 cron D12 | crun | P2 ;i)ﬁigm)ﬁﬁ{:)ﬁi PR @™ TSI R v eep—————
T ru 4 L] fu 1] MJN MON MON MON 'MON MON MON MON MON MON
EPSPS EPSPS EPSPS; EPSPS EPSPS EPSPS b L bl i o 5 o oy o NKe03 TS TC1s07
b| sah7 || paT || sah7 || PAT || sah7 || PAT || sah7 || PaT || sah7 || PAT | sah7 | PaT o5 O sy MO sy MOy YN g WO s 9| (s Yo s o s e B 2 o v s o
m%wm:ﬁﬂ:wmmwu7$;mmwm£; D N'g“;ﬁ;xs;);NKmTﬁ TC1507
DAS MON DAS MON DAS MON DAS MON DAS MON DAS MON DAS-  DAS-
E} UGP BAR uGpP BAR uGeP BAR UGP BAR uGP BAR uGP BAR S (eled o el 0 i ¢ [Hme ’E!ZTI E5307 E9BMO BTIL BH76 0. (oo GA2L LYO38 MIR162 MIRGO4
DP- MON DP- MON DP- MON DP- MON DP- MON DP- MON . 31: ':2:' 3'304; m g; NKGO3 T25  TC1507
305423 89783 305423 89783 305423 89788 305423 89788 305423 89788 305423 89788
F\ PLD cwln.b\ PLD cwmt;\ PLD Jcmnh\ PLD }cwmbi PLD ]Cwﬂ\h PLD |CrylAb o op- op- o o o e £z o7 e et s P PR o o wimic wiReod
356043 356043 356043 356043 356043 356043 G 40278 59122
| [ [ | FG72 FG72 FG72 FG72 FG72 FG72 H I\::: ’:2!” 8“;046’:) Bl;:))ir‘; 8’:2:4 NK6o3 725 il
6| \G V127 | \G C€v127 (\GSf [Cv127 |\ G5/ |Cv127 |\ G5/ [CV127 | GS |CV127
.| oas- | op- [ pas- | op- [ pas- | op- [ pas- [ op- | oas- | op- [ oas- | o
40278 |305423| 40278 |305423 | 40278 (305423 40278 |305423| 40278 |305423 | 40278 (305423
30 20 10 5 1 NTC
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J Rc EU Database of Reference Methods
EUROPEAN COMMISSION GMO-Matrix

M
W),

European Network of GMO Laboratories

L S JOINT RESEARCH CENTRE

European

Comesson European Union Reference Laboratary for GM Food and Feed

European Comm > - I EU-RL GMFF

ey oaa JRC GMO-Matrix

QL-ELE- QL-ELE- QT-ELE- QL-ELE- QL-ELE- QL-ELE- QT-ELE- QL-ELE- QL-ELE- QL-ELE- QL-ELE-
Legal basis 00-019 00-017 00-001 00-005 00-012 00-001 00-004 00-004 00-010 00-015 00-008

1507 Maize |

FaremaE= --------
Guidance

documents 59122 Maize

and duties

Status of dossiers Bt176 Maize
LYD28 Maize
MIRE04 Maiz
MONE10 Mai
MONEEZ Mai

MONBBO1T M

NESDZ Maize

T25 Maize (4
MONS9034 b

Bt11 Maize (
JRC GMO-Amplicons

GAZ1 Maize
Capacity building

98140 Maize
ENGL

32 Maize (D/

Emergencias/
Unauthorised GMOs

MIR162 Maiz

MONET460 b
Contacts

DAS-40278-¢

5207 Maize |



FUNILS

www.euginius.eu

EUginius

GMO - Database
Detection Tools

European GMO Initiative for a Unified Database System

EUginius news
Going online

New Release

Wl sT=0 2ot P ﬁnd
GMO Details

Analysis module

Authorisation

Safety literature

GMOQ-related web

Suggest new GM!

Give feedhack

GMO ghow Authorisation
ASR3ES m ﬂ]
GTSBTT 5] 48
HZ-1 M| #] o] 25
H7-1 x SBVR111 Emm
SBVR111 E E

T120-7

Falcon G5 40/50

61200 MEEE
6173 HARE
HCN1D MR E
Liberator BE
MONB8302 HER R
monss30z x sz | P ER ER
MPS965 HER
st HERMD
Ms1 xRf1 HERE
NS xRf2 HERE
liss HERE
s x Rf3 HEABRR

Species
Agrostis stelonifera
Beta vulgaris
Beta vulgaris
Beta vulgaris
Beta vulgaris
Beta vulgaris
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus
Brassica napus

Brassica napus

RM available

no

-2

3

B
3 3
3 3
0
B -
3 3
3 3
Lo |l
L
iyl 1y
3 3
2l
1]
n -1
3]
3]
BAa
3 | 3]

&

-1

-1

]

-1

-1

=]

-1

-1

=]

-1

-1

]

()
i
=4

European Network of GMO Laboratories




How to detect GMOs not covered
by the screening tests?

Soybean (8)

QL-CON- QT-ELE- QL-CON- QL-ELE- QL-ELE- QL-ELE-
00-008 00-004 00-011 00-015 00-014 00-016

305423 Soybean (DP-Z05423-1) ------
CW127 Soybean (BP5-CWV127-9) ------
MONS7701 Soybean (MON-87701-2) ----- z

MONE776% Soybean (MON-87763-7) ------
MONS7708 Soybean (MON-87708-3) ------
DAS-58416-4 Soybean (DAS-68416-4) ------
GMO event DAS-44406-6 Soybean [(DAS-44406-6] ------
DAS-81419-2 Soybean ------

Legend:
I Mo amplification predicted
1 pmplification predicted, imperfect anr‘lealing*
2 Amplification predicted, perfect annealing



How to detect GMOs not covered
by the screening tests?

<

S g

S g s $ 39\
Maize v s O VY >
W & F g T &4

QL-CON- QT-ELE- QL-CON- QL-ELE- QL-ELE- QL-ELE- QL-ELE- QL-ELE-
00-008 00-004 00-011 00-015 00-011 00-014 00-016 00-021

Y038 Maize (REM-00038-3) --
DAS-40278-3 Maize (DAS-40278-9) --
Maize (WCO-01981-5) --
BVLA420101 Maize --

Legend:
I Mo amplification predicted

1 pmplification predicted, imperfect annealing‘
2 Amplification predicted, perfect annealing

-
Up to a maximuem of 2 gaps and 2 mismatches for =ach primer



MON 87701 MON87708 MON 87769

6 validated event-specific
real-time PCR methods of the EURL GMFF

DP-305423  CV-127 DAS-68416-4

Pilot Study:
Multiplex event-specific
real-time PCR Screening

G -

FP\N\ F‘q/h
e
F4M
AN

10. August 2015 Page 12



Positive FAM signal , 3

one or more soybean event(s)
are present

|

further analysis in single event-
specific real-time PCR tests

X

v' Verified in bioinformatic tests performed by the
JRC/EURL-GMFF Bioinformatics Unit




@ Federal Dffice of
Consumer Protection
and Food Safety

Results of the Collaborative Trial (2015)

e Participation of 16 labs testing 12 blinded soya flour samples
(mixtures with 0.1% and 0.03% GM content)

« only 1 false-postive results (out of 360 results)

e 10 false-negative results for 0.03% samples (2.8%)
o 4 false-negaitve results for 0.1% samples (1,1%)

« All labs were able to detect at least 20 target copies

10. August 2015 Seite 14



AL

Consumer Protection >
and Food Safety ’N

L4

@ | Federal Office of 6-:

T
N

European Network of GMO Laboratories

ENGL Activities
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Federal Office of 6-:
@ Consumer Protection -"
and Food Safety N
574

5—)
ENGL Working Groups (concluded) €L77

European Network of GMO Laboratories

Title ——m——nu____ Status Downloads
Working group on Method Concluded Mandate
Performance Requirements

{WG-MPR) Final report
L= .

Working group on Sample Concluded Mandate
Preparation Procedure

(WG-5PP) Final report
: Concluded Mandate
Working group on identification _

of stacked GM events Final report

UGUIGSE)

Working group on "Method Concluded Mandate
Verification” (WG-MV)

Final report
Working group on Concluded Mandate
"unauthorised GMOs” _
(WG-UGM) Final report

10. August 2015 Seite 16



€

J Federal Dffice of y

@ Consumer Protection 'N—A
and Food Safety ‘4

&

ENGL Working Groups (active) European Network of GMO Laboratories

Title Status Downloads
Working group on digital PCR Active Mandate
(WG-dPCR)

Working group on update of Active Mandate
methods (WG-UpMeth)

Working group on unit of Active Mandate
measurement {(WG-UoM)

Working group on Seed Testing |Active Mandate
(WG-ST)

Working group on Detection, Active Mandate

Interpretation and Reporting
on the presence of authorised
and unauthorised genetically
modified materials {WG-DIR)




EUROPEAN COMMISSION
JOINT RESEARCH CENTRE

* Institute for Health and Consumer Protection
Molecular Biology and Genomics Unit

1°* Workshop on Species Identification

MBG Unit = JRC - Ispra
14 April 2015 (9:30 - 17:00)

STATEMENTS

The participants to the 1% Workshop on Species Identification organised by the
Molecular Biology and Genomics Unit (MGB) at the JRC, Ispra on 14 April 2015, agree
on the following general statements.

<There is an emerging request for reliable and harmonised species identification and
guantification, inter alia for allergen detection. This can be achieved by collecting and
evaluating existing detection methods. To assess and compare these methods, criteria
based an existing experience should be identified and agreed upon.

The establishment of a European Network for Species Identification (ENSI) was
proposed by the meeting. It should serve as an expert platform for discussing and
addressing technical problems common to the different fields in which Species
Identification is applied/needed for regulatory purpose. The meeting agreed that such
a network would be a concrete step towards a necessary better harmonisation of
species identification within the EU.

Due to its recognised role and experience in the area of GMOs (ENGL, EURL GMFF)
the participants suggested that the MBG Unit would lead and drive the establishment
of the network, benefitting from the experience made with the ENGL.

DNA-based/ Molecular Biology
Methods

Animal Species
Allergens

Food Microbes (Pathogens)
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15" Workshop on Species Identification

MBG Unit - JRC — Ispra
14 April 2015 (9:30 - 17:00)

STATEMENTS

The starting point could be identification of fish species and of the five most relevant
meat species: beef, pork, mutton, turkey and chicken.

There is also a need to harmonise the strategies for the methods application. This
should include non-food applications, e.g. for custom control or environmental

monitoring.

The Network could play a pivotal role in the development, implementation and
standardisation of new emerging techniques for the accurate and robust identification
and quantification of species in complex products.

Fatstock prices (rounded)

- Pig 1,45 €/kg

— Cattle (Cow) 3,30 €/kg

— Turkey 1,40 €/kg
—— — Lambs 5,00€/kg —

— Horses 0,50 €/kg
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What 1s next?

10. August 2015 Seite 20



@ Federal Dffice of
Consumer Protection
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What falls under the Genetically Modified

Organism legisation ?

— an organism whose genetic material has been
altered using genetic engineering techniques

— microorganisms (viruses, bacteria), plants, animals

* living organisms
» processed material (food/feed products)

Excluded: Vitamins, enzymes, amino acids etc.
produced with the help of GM microorganisms
(—‘-‘:;\ Free of recombinant DNA, production strain
VI
N,

oanIH}
e A3

o
—

i

y
= .~

©  Aminosauren

i
1)
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and Food Safety

B Mind Map

Industrial
Fermentation

4
Research Use in

Lab Containment

\

L0555 0 0 Food & Feed
& Control Additives
etc.
Environmental
Clinical bio-tests
applications
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Global market for animal
feed additives el

was estimated to be 14,4 billion $ =Sl i
in 2012 and is expected s S

to reach 19,5 billion in 2020

Animal feed additives market revenue share, by product, 2012

18.7%

79%

4.9%

| \Vitamins
B Amino Acids

W Feed Enzymes B Feed Acidifiers

m Antibiotics

W Antioxidants

= Others (Trace Minerals, NPM and so onl
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and Food Safety

Vitamin B2 (riboflavin)
used as feed additive
Sept. 2014

Notification in the Rapid Alert System Food
and Feed (RASFF)

Importer notified for a lot of 3 tons of Vitamin B2
from China:

Presence of living (spore-forming) Bacillus subtilis
production strain

« recombinant DNA (rib operon on chromosome, 3 plasmids)

10. August 2015 Page 24



Possibilities for detecting and identifying
crops produced with
New Plant Breeding Techniques

 Genome Editing — single nucleotide changes
« Removal of few base pairs

* How to Detect ?

* How to distiguish from
conventionally bred crops ?

10. August 2015 Page 25
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| GMOs authorised in EU ‘f;)
~%

European Network of GMO Laboratories

Food & Feed

60-70 GMOs approved for
import and marketing

Cultivation
Only 1 GMO
authorised: MON810

19 GMO applications Only 1.5% of total maize
pending for approval cultivation area in EU

8 GMO applications
pending for
cultivation approval
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Authorised
or not ?

Soybean
Import
[ Mio. tons]

. of

Global status of commercial GM crops

2011, by millions of hectares
<0.05m l <0.05m
Potato Fotato
it Poland
Czech
0.05m <0.05m
;‘ﬂu Maize
= Portugal — «— Romania Slovakia
ize, soybean, %
Conais et anilty <0.05m <0.05m  <0.05m
papaya, squash
Mexico —
0.2m - Honduras kR %E)Sm
Cotton, <0.05m 0.3m
ate Cotton
South Africa
Maize, soybean,

E] Salad dressing

"ETs: water, vegetable oils

INs geneticly modified soyabean .
e Al e o 7
stard (water, mustard seed, vinegar.

e,25pices, herbs), egg yolk, thickener

=12}, acids (E330], preservatives (E202), |

poours [E160al, antioxidant (E385). |

Troduced in: The Netherlands. Storeina |

cool, dry place. Shake before use.  gasaak |

TP s ™ AA

China

3.9m

Cotton, papaya, poplar,
tomato, sweel pepper

Pakistan

2.6m

Maize
India

10.6m

Cotton

@ Burma
0.3m
Cotton
0.6m

@ Australia

GenTtechnik
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GVO Findings

RASFF Portal

Search results

Search criteria | Notified from 01/01/2014 till 31/12/2014

Date of
Classification Country Type Product Category Subject
case
. infermation for 0r092015  Belgium oo cereals and bakery products unauthorized genetically deiﬂl-ad (Bt176 maize)
follow-up pop corn from Argentina
thorised genetically modified [CrylAb
2  border rejection 27.02.2014  Belgium food cereals and bakery products u?au o _gEHE_IG e ] (Crvase]
rice vermicelli from China
information for unauthorized genetically modified (presence of p35% and tNOS)
3 14.08.2014 Morway food fruits and vegetables . .
attention papaya in syrup from Thailand
information for United unauthorized genetically modified
4 08.08.2014 food fruits and vegetables :
attention Kingdom green papayas from Thailand
. . unauthorised genetically modified
5  border rejection 22072014  Germany food cereals and bakery products . .
rice flour from China
£  border rejection 03.07.2012 Germany food fruits and vegetahbles unauthorized genetically modified papaya from Thailand
7  border rejection 25062014 Slowvenia food cereals and bakery products  unsuthorised geneticslly modified Fice cakes from China
information for herland dietetic foods, food unauthorized genetically medified (p255 and tNos present)
2 10.04.2014 MNetherlands  food .
attention supplements, fortified foods ~ papaya powder from the United States
RASFF

ALERT




Challenges for Global Networking

Exchange of information on GMOs
* in-the-pipeline
e approved for any use

What is basically required ?

 molecular data for screening

e (event-specific) PCR detection methods
e (certified) reference material
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European Network of GMO Laboratories

Thank you
for your
attention!

Contact:

Dr. Lutz Grohmann
Federal Office of

Consumer Protection
and Food Safety

lutz.grohmann@bvl.bund.de
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