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SUBORDINACAD

Areas Técnicas da ANVISA relacionadas diretamente com produtos contendo ou
consistindo de OGMs e seus derivados:

«Geréncia Geral de Alimentos

«Geréncia Geral Medicamentos

«Geréncia Geral Laboratorios

«Geréncia Geral de Portos Aeroportos e Fronteiras
«Geréncia Geral de Sangue, Tecidos e Orgaos
«Geréncia Geral Toxicologia
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= Stablishment of Technical Regulations regarding
authorisations, registration and inspection of products for
human use

* Financial support

= Assisting CTNBio together with other entities in defining

biosafety assessment parameters for GMOs and their by-
products

*Trainning of professionals to monitor the labelling of products
containing or consisting of GMOs on the basis of documental
traceability

= Stablishment of monitoring programes of food products to
evaluate the compliance with labelling legislation
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INCQS

Inaugurated in 1981 is a Technical Scientific unit of the
Oswaldo Cruz Foundation - Fiocruz, acting as a National
Reference Agency for technological and normative questions
related to the quality control of products, environments and

services linked to the Sanitary Surveillance System.
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INCQS

MAIN ACTIVITIES

= Evaluation of products such as food, drugs, vaccines, diagnostic
reagents, blood derivatives, cosmetics, hygiene products, hemodialysis
products;

= Technical support for the registration of vaccines and blood
derivatives;

= Production of reference chemical and biological substances;
= Development of new analytical techniques;
= Contribution to the elaboration of the sanitary legislation

= Stricto sensu and lato sensu postgraduate course in sanitary
surveillance
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INCQS

ISO/IEC 17025

INCQS was the first Official Laboratory of Quality Control
in Health to have several assays and calibrations
accreditated by the National Institute of Metrology,
Standardization and Industrial Quality (Inmetro).

v'61 ASSAYS / CALIBRATIONS UNTIL 2009

v'GMO laboratory is initiating the process of accreditation
according to ISO/IEC 17025
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=2002 - 16 samples Roundup Ready soya in CRM (IRMM) -
qualitative assay - satisfatory performance

=2003- GeMMA GeM22 - Roundup Ready soya in sausage meat -
qualitative assay - satisfatory performance

=2004- GeMMA GeM27 - Roundup Ready soya in baked biscuit-
qualitative assay - satisfactory performance

=2005 - GeMMA GeM M15 - MON 810 maize in maize flour -
qualitative assay - satisfactory performance

=2007- GeMMA GeM SU04 (04 samples)- Roundup Ready soya in mixed
flours-qualitative and quantitative assays - satisfactory performance
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DESENVOLVIMENTO E VALIDACAO INTERLABORATORIAL
DE SISTEMAS DE D,ETEC(;Z\O E QUANTIFICACAO EVENTO-
ESPECIFICOS DE OGMS NO BRASIL

Pesquisador Lider: Edna Maria Morais Oliveira
Instituicao lider: Embrapa Agroindustria de Alimentos
Embrapa Soja
Embrapa Arroz e Feijao
UFSC
UFRS
INCQS
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18 plants approved by National Biosafety Technical Comission (CTNBio)
Roundup Ready soybean (GTS 40-3-2), 1998

Guardian corn (MON 810). 2007
Bt 11 corn. 2007

MON 89034 corn, 2009
MIR 162 corn, 2009
MON810 x NK 603 corn, 2009

Bt11 x GA21 corn, 2009
TC1507 x NK 603 corn, 2009

Bollgard" cotton (531), 2005

Roundup Ready cotton (MON 1445), 2008
LibertyLink cotton (LL 25), 2008
Bollgard cotton (MON 15985), 2009
Widestrike cotton, 2009

MON531 x MON 1445 cotton, 2009
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Events to be approved soon:
v'LibertyLink rice (LL 62 rice) - glifosinate ammonium tolerant
v'Soybean A5547-127 - glifosinate ammonium tolerant

v'Soybean tolerant to herbicide imidazolinone
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v'Which laboratorial system shall we have to analyze so
many different events?

v Which methods should be used?

v'How to determine the Measurements Uncertainty?

v'How to differentiate the hybrids in a mixed product?
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v'To verify the compliance with labelling legislation = Decree
4680 of April 24, 2003.

Foods or ingredients been intended for the human or animal
consumption that contain or are produced from GMO above 1 %,
must present this information on the label

v'To check the presence of the symbol that must compose the
labels, established by the Ordinance 2.658 of December 26,

2003 (Ministry of Justice)

v'To guarantee the consumer’s right of choice.
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v'National / international trade of grains and raw materials.

v'To check of the presence of events not authorized by the
Brazilian legislation.

v'Post-marketing surveillance of the presence / content of GMO
in order to predict possible adverse effects in the long term.
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Ministry of Health (MS) is
ANVISA responsible for the enforcement
«Tecnical regulations of national legislation concerning

«Financial Support labelling
eTraining
eNational Monitoring programs

eillance Cen
*Financial Support
Anning and executio
surveillance action

OFFICIAL LABS
INCQS
e analysis
e training
* SOPs

~ Analysis A
* new methodologies

STATE LABS

(LACENS)-FUNED
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Food samples homogenization
/_ DNA extraction
& ABI PRISM 7500
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Analitical Methods based on:

v'GM Proteins detection - immunoassays:

Enzyme-Linked Immunosorbent Assay (ELISA)
Lateral flow test strips

v'Analysis of GM DNA sequences - Polymerase Chain Reaction (PCR)

Qualitative methods - P35S, t-nos, RR soybean, MON 810, Bt11, GA21 and
Bt176

Quantitative analysis by Real Time PCR - TagMan GMO Soy and Maize 355
Detection kit, Applied Biosystems - SDS 7500, AB
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GMO Methods Database

Search the database:

(ﬁﬁ Wisw with Internet Explorer 5.xx or newer or with Netscape &.xx,
=
The following reports can be downloaded: PUtinaugn
FOF :
GMOS Methods databasze Report on PCR rmmethods subrnitted to De/06/2008
i Ring-Trial
F-I:lF‘ GMOs Methods database Report on ELISA rmethods submitted to DefOE/2008
i Ring-Trial

The database provides user-friendly access to information on methods of GMO analysis,

#As of today it contains more than 200 different DNA-bazed (PCR) or protein-based (ELISA) aszays.
On Decermnber 2003 it has been updated with data frarm the CODEX database, which includes methods
reported by rnermber countries.

The database supports the implermentation of European legislation on GMO

Main features:

Simple and adwanced search capabilities

User-custom sorting options for search results
Collapsedfexpanded view capabilities for search results
Downloading of POF files

Link to published articles or validation reports

Help pages and zensitive help on fizld names

Data provided:

® General inforrmation on the GMO (ie., producer company, host plant species, engineerad trait] and
the carresponding method (i.e. method scope [qualitative/quantitative, screeningfidentification]),
assay type (single, nested, multiplex etc. ] and level of specificity (trait, construct, or event-
specificity),

® Core data for carrying out PCR or ELISA analysis

® Information on Cerified Refaerence Material (CRM) and plasmid standards,
References of the published articles or validation reports and when available the correzponding
web link ar POF file

® Detailed information on the perfarmance of the riethod and its validation status (i.e. description
of the experimeantal scherne, leveals tested and the corresponding set of descriptive statistic values
as well as international standard organizations to which the method has been submitted or
accepted (i.e. IS0, AOAC, CEN etc,)

® printable POF files with the description of the experimental design and data analysis of validation
trials, extraction protocols, reactions set up and amplification conditions for PCR analysis.

The application fulfills the needs of competent autharities and contral bodies in Member States after the
approval of the new regulation on traceability and labelling of GMOs and traceability of food and feed

http://mbg.jrc.ec.europa.eu/home/ict/methodsdatabase.htm
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ENGL Steering Committee in collaboration with the ENGL
Working Group Validation

“Definition of minimum performance requirements for
analytical methods of GMO testing”

Version 13.10.2008

Phase 1: Evaluation of the method performance data submitted by the
applicant as part of the official dossier; and

Phase 2: Evaluation of method performance data following a full validation
study by collaborative trial.




CeleDQedyiyilas o istiiods of Analysis and Sampling (CCMAS) =~

FAQY WHO Food Standards

CODEX alimentarits

“Proposed Draft Guidelines on Criteria for Methods for
Detection, ldentification and Quantification of Specific DNA
Sequences and Specific Proteins, in Particular in Foods Derived

from Modern Biotechnology”

(Dra. Shirley Abrantes - coordination)
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Table 3
Products analyzed for the presence of CaMV 338 and nos-terminator

Products Number of samples Positive samples Positive samples

358182 CF3CR4 HA-nos 118-THA-nos

Powdered sov milk 13 6 6 6
French fnes ! {} {1 {3
Cookies 3 } 0

Textunized soy protein

t 1d s
PRI
st

Pasta ]
Sausages 2 2 2
Soy beverages 7 0
Raw sovbeans 1 1 ]
Products of maize 3 {} {3 {3
Canned soup 2 { {
Dehvdrated soup 17 10 i 4
Pet food 6 2 2 2
Canned corn { {
Total 22 20 16

Table 4

Detection of RR sovbean. Bt 176 mawe and MON 810 mawe

Products RR soybean Bt 176 mawze MONS

Soy milk 6/6% (¥

Pasta /1 {¥1 /1

% P o 098 Y FL Iy N
Sausages i Vo (/0

Raw sovbeans ¥o 0/0
Dehydrated soup ) ¥5 0/5

~ o, .~ " ,
Pet food 212 ¥2 (/2

Total 1622 (V8 i

* GM sampledexamined "wzt?.;{ﬂ(x.* *
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Braz. J. Food Technol,, v. 12, n. 3, p. 241-248, jul./set. 2009

Soja geneticamente modificada em alimentos contendo farinha e preparados a
base de farinha de trigo. Deteccao e adequacao a legislacao de rotulagem

P N |
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B Resumo

A farinha de trigo é considerada como um dos principais
utilizados no prepare s alimentos e, portanto, presente e
as refeigcoes dos brasileiros.

ingredientes
m praticamente todas

Em 2000, o consumo per capita de farinha de trigo correspondia a 53 kg
ja distribuida da juinte forma no mercado brasileiro: 47% padarias;
14% induastrias de ma consumo doméstico; 8% industria de biscoito;
5% industria de paes; e 6% em outros segmentos. O objetivo deste trabalho foi
avaliar a presenca de soja e soja Roundup Ready® em amostras de farinhas de
trigo e de preparados a base de farinha de trigo para a alimentagéo humana e
verificar a adequacédo dos rétulos frente a legislagéao pela analise umnmama
por PCR em Tempo Real. O INCQS/FIOCRUZ analisou 16 amostras de farinhas
de trigo de 10 marcas diferentes. Quinze (15') amostras apresentaram r*“sultadc-

pll'letOb eduzQ 12;amoﬂms aweqemardrn réxultadw po\mv mrangr—“-rw(,m
EPSPS, especifico da soja RR®, evidenciando a utilizagéo de soja geneticamente
modific Fldd nestes prndutos Toda;, as amostras analisadas denominadas como
preparados a base de farinha de trigo para a alimentacédo humana, conhecidos
comercialmente como mistura rsara bolos, quiches, panguecas e bolinhos de
chuva apresentaram resultados positivos para o gene —=>pecmc:m da soja
deveriam conter no rétulo o simbolo estabelecido na Portaria n® 2658, de
dezembro de 2003,

Palavras-chave: S
1y 1(71:,”1)',{ z

Sgja geneticamente modificada; A
sanitaria.

B ey
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Tabela 1. Amplificag&o, identificagdo e quantificagdo das amostras analisadas.

Amostra (N°) Lectina positivo Soja RR®positivo

Farinha de Trigo (14) 13 2
Farinha de Trigo Integral (2) 2 0
Mistura para bolo (5) 5 5
Mistura para quiche (1) 1 1
Mistura para panqueca (1) 1 1
Mistura para bolinho de chuva (1)

Tota{((24) (;’3) 20

Braz. J. Food Technol., v. 12, n. 3, p. 241-248, jul /fset. 2009

INCQS

Soja RR® acima de 1%
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Ntjon of 399 Kit AB -1

ACADEMIC 55 : ot Tl colihene: .
ACADEMIC FRESS Table 1 -I}»Iam characteristics of the calibration curves I

-~

Run R~ Intercept S Efficiency

Range ACt

0.9953 7.6075 3.5953 89.7%
0.9954 7.4419 .5560 91.0%
0.9989 6.6794 3.365¢C 98.2%
0.9990 7.4185 3. 97.6%
0.9964 7.6481 3.6522 87.8%

4.04.11.06
4.80-11.00
4.31-10.04
4.99-10.77
5.28-11.42

Table J.IReproclucibiliry of the Ct 111&21*3111‘611161115ij replicate standards from 0.1 to 5%

transgemic comntent

MeanCt MeanCt MeanCt MeanCt Mean Ct
Quantity run 1 run 2 run 3 run 4 run5  Mean Ct

CV® (%)

endogenous
0.1% 2475 2477 24 55 24 66 23.08
0.5% 24 97 24 77 2493 24 57 2279
1% 24 87 24 48 24 86 245 2278
2% 2488 24 85 2474 24 56 2278
5% 24 92 24 93 24 89 24 55 2273
transgenic
0.1% 36.37 3561 3522 352 35.54
0.5% 34.26 33.14 32.84 3267 33.02
1% 3332 32.36 318 31.79 32
2% 3223 31.33 3098 3085 31.13
5% 30.74 29.8 29.53 2928 29.48

: . o b ror - -
*SD= standard deviation; "CV (%)= coefficient of variation
Each value corresponds to the mean of three reactions.
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ACADEMIC PRESS - S oty
Accuracy data for quantitative analyses.

CRM Ext.l1 Ext.2 Ext.3 Ext.4 Mean Sp? CV" Bias
(%) (%) (%) (%) (%o) (%) ] (%) (%)
0.1 0.10 0.11 0.13 0.09 0.11 0017 154 7.5

0.60 0.36 (') 39 0.37 0.48 0117 244 -4.0

1.95 1.56 i 2.13 1.89 0240 127
419 576 48 4.75 489 0.650 133

)
)
1.20 0.76 ).84 1.09 097 0207 213
)
)

°CV (%)=coefficient of variation;
alup true 3 alu; ) X i( ).
Each value corresponds to the mean of three reactions.

Table 4 — Amplification data used to determine the absolute and relative detection and
quantification limits.

Estimated RR soybean copies 4425 8835

per PCR reaction

Estimated %RR sovybean per 5 25 05  0.025 0.0125 0.00625
PCR reaction

no. posifive/no. reactions ' 12, . . 12/12 12/12  6/12
Mean Ct-values of positives 30. 33. 354 38.04 3890 39.36 -
SD of Ct-values 2! : 3 : 0.768 0.714 -
SD=standard deviation
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Food samples analyzed and transgenic content

Number Number of  Number of Number of
of samples samples with samples with
samples positive for transgenic fransgenic
analvzed RR sovbean content <1% content =1%
Raw soybeans 47 12 5 7
Soy beverages 66 3
Powered soy nulk 15 §
Infant formula 14 7
Texturized soy protein (TSP) 11
Soy flour 7
Soy meal
Sovy fiber
Dehydrated soup
Meat products
Vegetal products
Pasta
Snacks and cookies
Pet food
TOTAL

Food products
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Technical Regulations for Labelling
of Packaged Foods
RDC 259, 20/09/2002
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"Organic” or “Natural”
Law No. 10,831, 23/12/2003
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UTILIZACAO DO GRAFICO DE SHEWHART COMO FERRAMENTA ANALITICA

vuomitad navars

NO CONTROLE DA QUANTIFICACAO DE SOJA GENETICAMENTE
MODIFICADAEMALIMENTOS PORPCR EM TEMPO REAL

SHEWHART CONTROL CHART FOR ANALYTICAL TOOL

.,An A .n Q AAQ_'
REAL TIME PCR

Paola Cardarelli-Leite™: Renata Trotta Barroso Ferreira e Maria Regina Branquinho
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Setor de Biologia Molecular. Departamento de Microbiologia. INCQS/Fiocruz, Av. Brasil

21040-900 Rio de Janeiro - RJ. Brasil

4365.

2009 / 2010 ?7?
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= SOJA RR® EM BEBIDAS A BASE DE SOJA. DETECCAO E APLICABILIDADE DA
LEGISLACAO DE ROTULAGEM - Paola Cardarelli-Leite, Renata Trotta Barroso
Ferreira & Maria Regina Branquinho - Alimentos e Nutricdo - Araraquara, 2010

= REAL-TIME PCR MULTIPLEX METHOD FOR THE QUANTIFICATION OF ROUNDUP
READY SOYBEAN IN RAW MATERIAL AND PROCESSED FOOD - Maria Regina
Branquinho, Renata Trotta Barroso Ferreira & Paola Cardarelli-Leite - JFCA, 2010

= DETECTION OF GENETICALLY MODIFIED ORGANISMS IN FOOD: CRITICAL POINTS
AND COMPARISON AMONG TWO DIFFERENT DNA EXTRACTION METHODS - Maria

Regina Branquinho Renata Trotta Barroso Ferreira & Paola Cardarelli-Leite -
TRENDS in Biotechnology, 2010




Neleligjorizl Discussion
girseGloe:l Confaranc on GO Analysis, 2003

v'Sampling strategies

v'Methods of extraction and purification of DNA
v'Reference materials

v'Multiplex methods

v'New targets

v'Quality assurance and accreditation of laboratories

v'Harmonization of methodologies

v Impacts




v'Development of methods for simultaneous detection and
quantification of various GMOs including unauthorized ones

v"Unknown"

v'Search on processed products
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