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Table 1: Nature of different CRMs used as calibrant and the unit of measurement of the
certified property value.

Type of CRM Matrix Unit(s) of
measurement of
the certified
value

Milled seeds, GM or non-GM alkg -
Mixed powders | Milled seeds, GM and non-GM gkg | cp/HGE

DNA extracts DNA extracted from plant leaves, only GM

plasmid DNA Dual-target plasmid, containing GM and non-GM
targets
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Latest News

19.9.2022: IRMM-1027w , a new certified reference materials for for fissile
material control released. Read more in our News section

25.7.2022: IRMM-183-187 , a series of uranium reference materials was
recertified. Read more in our News section

12.7.2022: New certified values as defined by the latest versions of the standards
were assigned to ERM-EF001. The validity of the values where the standards had
undergone only editorial changes were confirmed. Read more in our News section
28.6.2022: The ERM-BF446-series , a series of 5 CRMs for the quantification of
MIR 162 maize was released. Read more in our News section
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ERM®-AD413

3308 bp

P35SMONBIO

Figure 1: Circular map of ERM-AD413 representing the 5plant-P35S junction and hmg inserts as
well as the enzymatic restriction sites.




Canola

Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Whole Seed 100g

Whole Seed 100g

Cotton G

Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Powder 10g
Powder 10g
Powder 10g
Powder 10g
Powder 10g

Rf3

Ms1

Rf1

Rf2

Topaz 19/2
T45
Non-Modified
Ms8
Non-Modified
GT73/RT73

Event

GHB614
Non-Modified
LLCotton25
Non-Modified
MON1445
MON531
MON15985-7
MONB8913

Product Code

0306-G3
0711-A
0711-B
0711-C
0711-D
0208-A4
0306-B3
0306-F3
0304-A
0304-B

Product Code

1108-A2
0306-A
0306-E2
0804-A
0804-B
0804-C
0804-D
0906-D

Maize

Leaf Tissue DNA 10 pg
Leaf Tissue DNA 10 pg
Powder 10g
Powder 10g
Powder 10g
Powder 10g
Powder 10g
Powder 10g
Powder 10g
Powder 10g

Potato

Powder 10g
Powder 1g
Powder 1g
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Non-Modified
Non-Modified
MON88017
Non-Modified
GA21
MIR604
MON 87460
MON89034
MIR162

Event

Non-Modified
Non-Modified
EH92-527-1

#S

Product Code

0306-H3
0306-C
0406-A
0406-D
0407-A
0407-B
0607-A2
0709-A
0906-E
1208-A

Product Code

0806-A
0806-B
0806-D
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Certificate of Analysis

AOCS 0407-B, GA21 CER
OECD Unique Identifier Mon?g;ezm TlFICATE OF ANALYS'S
ERM®-BF414d
Certifled Certified Value Measurement Test Method
Presence Uncertainty DR'ED MA'ZE POWDER

Event-specific, real Mass fraction

£ e Certified value ' l Uncertainty *
= a/kg g/kg
GA21 maize content 9.9 i1 0l

2 SR 1) The confied value i based :
The meas- A s on the mass fracion of dried nen-GMO powder and dried GMO powder mixed and
Cofmeciad for tha water content. The value = tracesbie 16 the Intemational System of Urets (S1) iy

onfidence 1t vake | ] D
ement uncertain! ncated on the right side such that the value does not exceed
1000 g/kg. The m 2 [ y expandead uncerta @ factor of 2) The cerifind uncertainty is the expanded uncertainty estimated in accordancs with the Guide 1o the Expression of

2 and confident 4 090 fimit 00 ded Use® and g?g:ﬂimy in Measuremant (GUM) with & coverage factor k = 2, cofrasponding 1o a leval of confidence of about

This cectificate is valid for one year afler purchase.
Characterization Salesdate: () g APR. 2020

Product Description AOCS 0407-B has been prepared by AOCS from hemizygous The minimurm sample intake is 100 mg

maize seed. AOCS 0407-B Is avakiable In 27-mL glass headspace wials containing
approximately 10 g of material. Users are informed that this reference material has been
produced from seed of GA21 maize deliverad by Syngenta Crop Protection, LLC. The DESCRIPTION OF THE SAMPLE
maize hy NP2391/NP2673 (GA21) used in the pre Tal od ERM"-BF414d is supplied in
amber gj: i
from the cross of female non-transgenic line NP23 Argon atmosphere ERM®-BF414d ,sg ::: ;'.“: :°:"“""'"9 approximately 1 g maize powder packed under
Ready® maize, Users are informex i) el of CRMs of dried maize powder with GA21 Roundup

Homogeneity and Trait Verification The homogeneity of AOCS 0407-8 Is related to the non-modified maize (hybrid seed variety Rxegz;roe)n:um;:eriasr;s wrﬁff’ e 'm:‘bﬂo'e se?ds o.;;
cally iied maize (hy avent van

purity of the seeds. 352 out of 352 GA21 maize seeds tested positive for the GA21 event ;’é’;mﬁg;e‘w"eﬁw Monsanto, St. Louss, MO, USA. According to E y Mansanto
by event-specific PCR. Based on the sample purity of 100% as determined using : ¥ modified danor for the heterozygous GA-21 maize was

SeedCaic3, the batch was expected to be homogenous " # " $
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2804 J. Agric. Food Chem., Vol. 54, No. 8, 2006 Perspectives

MONOCOT, DicoTs:
POACEAE, E.G.

FABACEAE, EG. CHENOPODIACEAE
MAIZE (ZEA MAYS)

SOYBEAN (GLYCINE MAX) E.G. BEET (BETA VULGARIS)
Seedcoat (2n) Seedcoat

Endosrm (3n) w Endos ((25\3)
SOURCE ? O' ? d
1 1 1
2
2

EMBRYO 1

ENDOSPERM 1 NONE

SEEDCOAT O 2 (o]

M F X non-amd

GM APPROX. 24.5% + 33% + 2% = 59.5% OF TOTAL DNA
o PUBLISHED EXPERIMENTAL DATA: 57-66%
Tissue contribution

I:r tlmates R meke; é.PIJ;JAP-I".;OIX )édGSM“"O' 16% + 0% = 40.5% oF TOTAL DNA
m ~ 4 O/ 0/ . D t -] /o= .27
EnEdospermcaca 9:1;5(6,3(83_2-253‘)’/0) PUBLISHED EXPERIMENTAL DATA: 34-39%
Seedcoat: ca. 2% (1-3%) oM @ x eamT
of total seed DNA GM APPROX. 49% + 49% + 2% = 100% OF TOTAL DNA

Figure 2: Contribution of haploid genomes from the parental gametes in plant seeds. The genetic
influence of the parents on the DNA-based GMO content is exemplified with maize based on
extrapolation from data published in the literature. The beet seed does not have an endosperm,
but instead has a strictly maternal perisperm with endosperm function. Additionally, the sugar
beet seed has a maternally inherited pericarp (Figure from Holst-Jensen et al. 2006) [29].
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Dziennik Urzedowy Unii Europejskiej 10.8.2018

DECYZJA WYKONAWCZA KOMISJI (UE) 2018/1112
z dnia 3 sierpnia 2018 r.

odnawiajgca zezwolenie na wprowadzenie do obrotu, na podstawie rozporzadzenia (WE)

nr 1829/2003 Parlamentu Europejskiego i Rady, produktéw zawierajagcych genetycznie

zmodyfikowang kukurydze GA21 (MON-00021-9), skladajagcych si¢ z niej lub z niej
wyprodukowanych

d) Metoda wykrywania:

1) specyficzna dla zmodyfikowanej genetycznie kukurydzy MON-Q@@@21-9 technika ilosciowego oznaczania
metoda PCR w czasie rzeczywistym;

2) zwalidowana przez laboratorium referencyjne UE ustanowione na mocy rozporzadzenn (WE) nr 1829/2003,
opubhkowm'l pod nastepujacym adresem: http:/[gmo-crljrc.ec.europa.eu/summaries/GA21Syngenta_validated_
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Porownanie wyniku pomiaru
z wartoscia certyfikowang

Styczen 2010 r.

Autor: Thomas Linsinger

g - . . . Komisja Europejska - Wspdlne Centrum Badawcze
Wyjasniono zasady metody poréwnania wyniku pomiaru dokonanego  |nstytut Materiatow Odniesienia i Pomiarow (IRMM)

na certyfikowanym materiale odniesienia z wartosciq certyfikowang. Retieseweg 111, 2440 Geel, Belgia
Metoda polega na. poréwnaniu réznicy miedzy warto$ciami  Email: thomas. linsinger@ec.europa.eu

certyfikowanymi a warto$ciami zmierzonymi z ich niepewnosciami, tj. Www.erm-crm.org
sumaryczng niepewnosciq wartosci certyfikowanej i zmierzonej.

Podano wskazowki dotyczgce sposobu okreslania niepewnosci

standardowych dla wartosci certyfikowanych oraz dla wynikéw pomiaréw.

WPROWADZENIE

Jednym z najczestszych zastosowan
certyfikowanych materiatow odniesienia (CRM) jest
walidacja procedur pomiarowych. W tym celu
przeprowadza sie pomiary z uzyciem
certyfikowanych materiatdw odniesienia, a wyniki
poréownuje z wartosciami certyfikowanymi. Takie
poréwnanie czesto opisuje sie uzywajac okreslen
jakosciowych, np. stwierdzajac, ze wyniki pomiarow
.Sa zgodne”, .bardzo zgodne” czy nawet catkowicie
zgodne” z wartosciami certyfikowanymi. Istnieje
jednak  uporzadkowane podejécie iloSciowe
umozliwiajgce okreslenie stwierdzonego obcigzenia.
Podejscie to uwzglednia wartos¢ certyfikowana,
wynik pomiaru i ich odpowiednie niepewnosci.
Niepewnosci te sg sumowane, po czym niepewnosc¢
rozszerzong poréwnuje sie ze stwierdzong réznica.
W niniejszym opracowaniu wyjasniono procedury
szacowania niepewnosci i porownywania wynikow z
wartoscig certyfikowana.

PODSTAWOWE ZASADY

Po wykonaniu pomiaru z uzyciem certyfikowanego
materiatu odniesienia mozna wyliczy¢ bezwzgledna
réznice miedzy sSrednia wartoscia zmierzong a
wartoscig certyfikowang wedtug wzoru:

s addytywne. Niepewnos$¢ A, wynosi, u-, ktéore jest
wyliczane z niepewnosci wartosci certyfikowanej i
niepewnosci wyniku pomiaru wedtug wzoru:

I 2
U, =AU, +Ucry

potaczona niepewnosc wyniku

i wartosci certyfikowanej (= niepewnosc¢
Am)

niepewno$¢ wyniku pomiaru
niepewnos¢ wartosci certyfikowanej

Niepewnos¢ rozszerzona U, odpowiadajaca
przedziatowi ufnosci ok. 95 %, uzyskuje sie mnozac
u,4 przez wspoitczynnik rozszerzenia (k), wynoszacy
zazwyczaj 2.
U,=2-u,
U, niepewnosc rozszerzona roéznicy
miedzy wynikiem a wartoscia
certyfikowang

Aby oceni¢ skutecznos¢ metody porownuje sie
Am 2 U, Jesli A, = Uy, wtedy nie ma znaczacej
roznicy miedzy wynikiem pomiaru i wartoscia
certyfikowana.




Instytut Hodowili i Aklimatyzacji Roslin — Panstwowy Instytut Badawczy (IHAR-PIB)

europa.eu

— |+ 100%

Application Note 4 EEF:\V/]

European Reference Materials

Zastosowanie certyfikowanych
materialow odniesienia do oznaczania Ostatni przegled: sie
ilosciowego GMO w zywnosci i paszy Autor: Stefanie Trapmann

Ta nota aplikacyjna zawiera informacje | wskazéwki dotyczgce wiaSciwego  Komisja Europejska — Wspdine Centrum Badan
stosowania certyfikowanych materiaiéw referencyjnych WCB dla  Refieseweg 111, 2440 Geel, Belgia
okre$lenia  zmodyfikowanej genetycznie (GM) czesci masowej E-mail: stefanie.trapmann@ec.europa.eu

okre$lonego zdarzenia GM. Wyjasnia, w jaki sposéb konfigurowany jest
system pomiarowy do oznaczania ilo§ciowego GMO w kontek$cie UE.

WPROWADZENIE:

W UE organizmy zmodyfikowane genetycznie
(GMO) musza uzyska¢c zezwolenie na
dopuszczenie do obrotu na rynku europejskim.
Rozporzadzenie (WE) nr 1830/2003 wymaga, aby
zywnos¢ i produkty paszowe zawierajgce wiecej

niz 0,9% GMO byly oznakowane. Zgodnie z
rozporzadzeniem (UE) nr 619/2011 pasza moze
zawierac¢ 0,1 (m/m)% GMO, dla ktérego oczekuje
sie dopiero na proces udzielania zezwolenia lub
dla ktérego wygasto zezwolenie w UE. Na
potrzeby wdrozenia prawodawstwa UE
kwantyfikacja zawartosci GMO w produktach
zywnosciowych/paszowych musi byc
przeprowadzona w wiarygodny sposdb. Dlatego
decyzja zatwierdzajgca dla kazdego GMO,
opublikowana przez WE, okresla metode
wykrywania i certyfikowany materiat odniesienia
(CRM), ktéry ustanawia system pomiarowy do
oznaczania ilosciowego. Oficjalny CRM stuzy do
kalibracji ilosciowe] metody referencyjnej PCR
wiasciwe] dla zdarzenia, zatwierdzone] przez
Europejskie Laboratorium Referencyjne ds.
Zywnoéci i Pasz GM (EU-RL GMFF).

CHARAKTERYSTYKA CRM GMO

Certyfikowane wartosci wszystkich CRM GMO z
WCB s3a oparte na masach wysuszonego
genetycznie zmodyfikowanego materiatu
roslinnego (w wiekszosci przypadkéw proszku z
nasion) i/lub suszonego niemodyfikowanego
genetycznie materiatu roslinnego. W przypadku
CRM  wymagajacych mieszania materiatow
genetycznie modyfikowanych i
niemodyfikowanych, masy koryguje sie podczas
certyfikacji pod katem zawartosci wody i
szacowane] czystosci. Frakcje masowg GM
ghlicza sie iako

odpowiedni materiat zerowy (materiat
niezmodyfikowany genetycznie) moze byc uzyty
tylko do udowodnienia braku tego zdarzenia,
ponizej progu podanego w certyfikacie

Dla kazdego CRM GMO w certyfikacie podano
zalecane warunki przechowywania. Producent
materialu  odniesienia (RM) nie moze byc
pociagniety do odpowiedzialnosci za zmiany,
ktére  nastapia  podczas  przechowywania
materiatu w siedzibie klienta, zwtaszcza otwartych
probek. Jezeli CRM GMO jest uzywany
wielokrotnie, absorpcje wody przez materiaty
higroskopijne nalezy zminimalizowac¢ poprzez
zamkniecie butelki natychmiast po pobraniu
probki

METODA OZNACZENIA ILOSCIOWEGO GMO

llosciowa reakcja taricuchowa polimerazy (qPCR)
jest powszechnie stosowana do oceny iloSciowej
zawartosci GM w probkach zywnosci i paszy. Ta
technika kwantyfikacji oparta na DNA mierzy
stosunek miedzy transgenicznym  kwasem
dezoksyrybonukleinowym (DNA), tj. pochodzacym
z modyfikacji genetycznej, a endogennym DNA,
ktéry jest specyficzny dla gatunkéw biologicznych

GMO CRM wydane przez WCB s3 przeznaczone
do uzycia w potgczeniu z ilosciowg metodg
referencyjng PCR, specyficzng dla zdarzenia i
zatwierdzong przez EU-RL GMFF. llosciowe
metody  wykrywania PCR, przediozone i
zatwierdzone na podstawie rozporzadzenia (WE)
nr 1829/2003 s3 publicznie dostepne na witrynie
EU-RL GMFF (http://gm

crl.jrc.ec.europa.eu/StatusOfDossiers.aspx). Jesli
CRM s3 stosowane w testach przesiewowych,
uzytkownik musi wzig¢ pod uwage, ze CRM
pie kowan mose "
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Institute for Reference
iols and Measurements.

CERTIFICATE OF ANALYSIS
ERM®- BF413ek

MAIZE SEED POWDER

MON 810 maize
mass fraction "

MON 810 maize
DNA copy number ratio ¥
1) Mass fraction of MON 810 maize (unique identifier code MON-@@810-6) based on the masses of genetically
modified MON 810 maize powder and non-modified maize powder and their respective water content.
2) The certified value is traceable to the Intemational System of Units (S).

3) Copy number ratio of MON 810 maize (unique identifier code MON-@@810-6) as defined by the real-time
Polymerase Chain Reaction detection method ISO 21570:2005, Annex D2, calibrated with the plasmid DNA

Certified Reference Material ERM®-AD413.

4) The certified value is the unweighted mean of 17 accepted data sets, independently obtained from 11 laboratories.
The value is traceable to the International System of Units (SI).

5) The certified uncertainty is the expanded uncertainty estimated in accordance with the Guide to the Expression of
Uncertainty in Measurement (GUM) with a coverage factor k = 2, corresponding to a level of confidence of about

95 %.

Sales date:
The @inimum amount of sample to be used is 100 mg.
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DESCRIPTION OF THE SAMPLE

ERM-BF413ek is a powder mixture produced from whole seeds of a non-modified maize (vanety EXP238B) and genetically
modified MON 810 maze (vanety DKC57-84) delivered by Monsanto Company (St Louis, MO, USA). The CRM is supplied
in amber glass vials contaning approxnmately 1 g maze powder closed under argon atmosphere.

ERM-BF413ek is part of a set of CRMs of dned maize powder, the ERM-BF413k senes, containing diferent mass fractions
(<0.0,4.0, 10.8, 20 g/kg) of geneteally modfied MON 810 mazze, certified in 2008, The ERM-BF413k senies replaces e
Qf‘a! ERL’ -BF413 senies which was certified for the MON °!0 maize mass fraction in 2001 and for the-MC

ANALYTICAI. METHOD USED FOR CERTIFICATION
For the mass fracton: gravimetnc preparation venfied by event-specific real-tme Polymerase Chain Reaction

For the copy number ratio: event-specific real-tme Polymerase Chain Reaction according to IS0 21570:2005, Annex D2,
using the plasmid DNA CRM ERM-AD413 for calibration
ond et . INSTRUCTIONS FOR USE

ERM-BF413ek, certified for its MON 810 maize mass fraction, is intended to be used for the calibration or qualty control of
methods for the measurement of genetically modified food and feed

ERM-BF413ek, certified for the MON 810 maize DNA copy number ratio, is intended to be used for quality control of
measurements of the MON 810 maize DNA copy number ratio in genetically modified food and feed. Expenments should be
performed exclusively in conjunction with the event-specific MON 810 detection method 1SO 21570:2005, Annex D2, and the
ERM-AD413 calibrant

As the dry CRM powder is hygroscopic, users are advised 10 close vials immediately after taking a sample.

STORAGE

Bottles should be stored dry and in the dark at maximum 4 °C. However, the European Commission cannot be held
responsabfe| for changes that happen dunng storage of the material at the customer's premises, especially of opened
samples,
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WwWw.aocs.org

Mail Address: AOCS, P.O. Box 17190, Urbana, IL 61803-7190 USA
Street Address: AOCS, 2710 S. Boulder Dr., Urbana, IL 61802-6996 USA
Phone: +1-217-359-2344; Fax: +1-217-351-8091; E-Mail: general@aocs.c -

vy Sample Description

&,
m v CRM 0304-B has been prepared by AOCS from whole seeds of homozygous, genetically modified, Roundup

Re:ld_v”, canola. AOCS 0304-B A is available in anti-static, heat-sealed bags containing approximately 100 g of

Certified Reference Material canola seed. Users are informed that this reference matesial has been produced from whole seeds of genetically

AOCS 0304-B modified canola (RT73) delivered by Monsanto Company, St. Louis, MO, USA.
Certificate of Analysis

Canola Seed Certification Analytical Method

Parameter Mass Fraction Enviroloix's QickStix™ Kit for Roundup Ready® Canola Leaf and Seed was used to validate the certification value
Certified Value* Uncertainty of AOCS 0304.B.

g/kg

Roundup Ready@

Canola
CTP2/EPSPS CP4 CRM 0304-B is intended for calibration and quality control of GM detection methods (Before using, the buyer

Homozygous @d the complete sample, a@'ﬂle grind shall provide a particle size appropriate 10 the final amount

of powder to be used in the extraction procedure ie. the particle size must be small enough to give a sufficiently

Instructions for Use

* The lower bound of true % purity of the lot is 99.19 % (95% confident that the
lot purity is above 99.19 %) small sampling ecror necessary to meet the target uncertainty. The ground sample shall be stored dry in a sealed

container at +4°C in the dark.

This certificate is valid through 31 December 2011. This validity may be extended if furthér

evidence of stability becomes available. . L
Protocols have been followed to insure that the certified value represents the true value. AOCS cannot be held

Urbana, IL 61802 G. Clapper responsible for changes that happen during storage of the sample at the buyer's location.
June 2004 AOCS Reference Materials ’
REVISED December 2009

Note:
The Certification Report on the production of AOCS 0304-B is available on the internet at

http://www.aocs.org/tech/cem. A paper copy will be supplied upon request.
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& Mail Address: ) Certification Analytical Method
AOCS, P.O. Box 17190, Urbana, IL 61803-7190 USA Eurofins-GeneScan, Metairie, LA (an ISO 17025 Accredited laboratory)
Street Address: performed event-specific real-time PCR to validate the cerfification valua
AOCS, 2710 S. Boulder Drive, Urbana, IL 618026996 US. §
[“Since 909 | N = of AOCS 0406-A.
Phone: +1-217-359-2344; Fax: +1-217-351-809)¢

Your Global Fats and Oils Connection E-Mail: Gina Clapper@aocs.org: Web: wirwiages.org
- Intended Use

This CRM, AOCS 0406-A, is intended for use as quality controlitnaignal or a

Proforma Cerlificate of Analysis calibrant in methods for the detection of biotechnology-datived events.

AOCS Certified Reference Material Instructions for Use
Product Number: 0406-A Upon receipt the product should be stored in a g&aled*€ontainer at +4° C
Description: maize powder in the dark.

) MassFraction Product opening date: (completed by
OECD Unique Tested for: Certified Value* |/ Certification customer)

Identifier for Methodology
Event g/kg under N Recommended test portion for DNA_ xtractio

Non-Modified MONB88017 <20 event-specific real-time Protocols have been followed foiinsure that the certified value represents
MON89034’ PCR the true value. AOCS cgfnot be held pésponsible for changes that
MON87466 happen during storage ofithe Product at thfe buyer's location.

Note: The AOCS 0486-A Certification Keport is available online though a
paper copy will bersupplied upon regduest. hitps://secure.qocs.org/crm.

*Uncertainty Statement. 8§ % confident that the true content of Non-Modified in
this maize is below the ceftified value. The certified value is traceable to the SI.
AOCS Reference Materials Manager AOCS Technical Director
G. M.Clapper R. C. Cantill
Urbapdl, k' 61802 Urbang, IL 61802

AOCS MissienStatement: To be a global forum to promote the exchange of
ideastinfermation and experience, to enhance personal excellence, and to
provide high standards of quality among those with a professional interest in the
séience'and technology of fats, oils, surfactants, and related materials.

This material is for limited purposes only: see “Terms and Conditions”




Instytut Hodowili i Aklimatyzacji Roslin — Panstwowy Instytut Badawczy (IHAR-PIB)

CERTIFICATE OF ANALYSIS
ERM®-BF414a

DRIED MAIZE POWDER
-

Certified value Uncertainty 2
g/kg g/kg

1) The certified value is based on the purity of the non-GMO powder measured by PCR. No contamination
was detected in the non-GM material when applying event specific GA21 real-time PCR with a detection limit

of 0.065 %. The value is traceable to the International System of Units (SI).

GA21 maize content

2) The true value is below the certified value with a probability of about 95 %.
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