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Fig.1 Workflow representing the approval process of a GM crop for research or commercial

use according to the Brazilian Biosafety Law n° 11 105/2005

MEE NGB, WA E — 1 W58 5L (PD
R A SR G 5 A ) B — AT E TR
CTNBio 1 5% & it £ ¥) % 2 V7 " HIE (CQB) , %
VFAARAIE CIBio TEBUN ¥ 2 FH R T/E. 25,
CIBio #f 7 $H 1k At 53 4% R UE B AN 0t 19 A2 ) 22 4
AR, X6 56 Bl 18 17 8 BLAG £ , I i) CTNBio & i%
W 5 H AR . PR AR TN B
JE N 42 42 ] BB A2 B3 2 (1) 52 i i), CIBio A B¢ 4T
HEIMATT . CIBio 5740 54T Tl B 5 it 55 46 A 11 Xl ok
B AR A5 38 T 45 A A 0 2 4 B A o R L [ ik 55
BT A 0 28 & CTNBio PLABES» L v W 5 42 A5 T
M. TERTAT 5 5, CIBio I b 45 437 Ji b1 % 5 it
PRI A b G I 7 i 0F 5 R/ 8 R A OGN 3 B
TR¥FILTE . CIBio 06 55 % 5k R A k22 ik 1) A 4% B2
A B8 BOUE ) A L 4 00 =R Bk SR 1 AT XURS T
i IR AL 25 5 45 0 CTNBio, &% & 2 1Y ik
T v R 5 7 B DR AR R G R 7 ik v ol SRR A G
fR B9, CIBio 200 HEAT I A , I K 2508 B R BB 5 i
WA CTNBio, A &% 05 H #UE % RN A,
B ER B B 5E B3R A8 4y ClBio, 5 & X 6 &
) 0 KU HEATIE A L O P 2 bz H . e
Wt S i E KB 28 = CTNBIo SR LA P Ff
AR Z — AT 3BT« W5 S B DR A W AU 41 (RG D)
AT H ARG TS S E BRI A (L= R EH T
HEAT T DL ClIBio #2 4% Wi H 3@ & 5 B nl )5 3,
CIBio % 7E4F JE i 5 vh ¥ iz i B 1% i ik 47 CTN-
Bio, X At XU 25 Fn 43 8 J5 1 K s XU 41

1 3 H , CIBio %4 %: CTNBio #4545 al 3 shWi H .
FH 1 i R FH 1 2 22 IR A0 1 SE 4 ClIBio 43 Bt UK

AT 25 SR 2058 58 45 CTNBio,
3 BEAEREYEZRERARZTERS
(CTNBio)

CLPY [ KA W) % 2 4 R 25 51 25 (CTNBio) HE %
TEELPE R A1 5 3 (MCTD) , CTNBio f& — /£ %
I A UHUAL 3 5 7 5 U T TR R L O BRI L
JRERLRI B I PRA T A R A 3 DR A W B HL P
“HEE YRR BRI B I SRR SRR RIS
SAE ARG 2 N felt B 3 858 XU 4% T A P A
CTNBio X % 8 4= ¥y S FLRI 77 b 09 BHIF AR 5G9 3l
R AR 8 Sr T %25 AR M., 4k, CTNBIo
Xof B FH % 3 DR A= W B 0 11 45 T AL I R M S
W B LA COERE) $2 5 AR S5 R B X A= 9 % 4
AR A A8 B A OGS A 1Y B i e
AT W0 L 5 R4 TE X NS Sl AE P i 5 0 B B 1 O
HE 7.

CTNBio K& FAEY) P AR T A FeR B
AN ZA Sy, PHELAH B Z IR — 44
BALEL CTNBio & AR 2 45, o] FEAT 1 M.
CTNBio KA4F A AT 8 54k, iy CTNBio 19 % H1
PRALEAR ST B B O SR A BV A 6. %

Guos el 27 (A FR 2 A S O AN A B T &
AR R R B H AL B 52 44 J5 , i A — & K AT A
JRA BRI R 2 4R W] FEAE 2 . T A R



506 1Y Alexandre Lima Nepomuceno %

o EL VG AR 422 4 Sy 3k A5 T e DR A 0 14 1 ] 43

DA A FLAE RS2 o 5 5 19024
NPT R, T W0 & A 2, HAEAE
W2 AR R N E R S BE R
GURFIIEER . 12 440k A FE2 A0 a0 3 i B4
BT IR HoAB B 01 it LT 5 W & IR Al
WOl A S BE R (MAPA) 5 1A 5 R B35 4
M e S 5 e B L Tl 55 A B AR 5 1R B 9 5 K 5 el
5 B P9 5 4535 Wk . CTNBio 4B 53 45 J
¥ 51 http://www. ctnbio. gov. br/index. php/con-
tent/view/2251. html,

CTNBio B2 WALk B & e b S22 NB 14
ZCEBARZ 1 2O LA IF 4 AN r & &
A TRSN EDAHE 1 AFE., LER, B
SRR A SLER AR SR A R ] AR T B i 2 4x 1
T, CTNBio B BT A B % A 280 2= /b 14
2 A B IC A B . BT PSR AE B T
Ke#IFAE 30 d WIESE A ARFE ML . CTNBio B BT A
S ) 2 AR TF R, RAR AT 2 ) 43 W H O A 7E
CTNBio Pl b Z= 51 2338 4 1 iy 47 3CRY Chetp://
www. ctnbio. gov. br/index. php/content/view/
12840. htmD) o — MR i - 75 F J D 2R 10 i b
b T A AT & CTNBio 8 2 R e Z /iy, I 43 JF A
FEUFIE2s .

4 BEHEXREYMRZELEHREZ(CNBS)

ELVE [ 5 A W) 42 4 B R 25 (CNBS) J2 R 4 8 A=
Yy ek RIS L B e R BV B G0 S RS i R R
AWy A B (PNB) I 42 416 38 i 2 09 3% i B2 B
JEAE ST G 5 A 5 o 0 L B R R 2 48 U B
TR B R 5 P8, DL e 5 TR A W 4 A
s I B Y Z R 36 . CNBS 18 1 B P B 50 0
Fot .l 11 A7 53K 4. CNBS R % 2 i X
— B e DR A W R R L A T R Y e R N A ¢
P o O T L AR W R b N AR g A R
PE P i CTNBio E i 5 &1, £ CTNBio & 1ii 4%
ARYEW A 2 J5 . CNBS A 30 d 4 359 FR 3k 3% 8] % 3%
o A A 5 R A W Rk B E T, AR 30 d N
CNBS & A7 B MU 18 T 3% i A 8 3145 1l A 1
AL

5 FMEKLEHH(OERF)
WS VB PR (OERF) 40,45 [ 7 B 2 DA W

B JR (ANVISA) | [P 385 P45 (IBAMA) DL B e 5
(A AR W22 42 i 23 (CBIOD L 3X 3 AN ML 23 51 B s T
TR BB LA B AN L F Ol A SRR L K
P TG LR W2 4 ) OERF 78 H IR BBl 7y o AR 4
CTNBio M4 AR PE e 05 PF A, £ 57 45 B 4% 3k F A=
Yy K FLR 7 LSS BN H b« Wi BRI Bl 5 X
B PR A 4 0 M Ak R AT U R R
T 11 7= 5 25 7 B s o Bh AT AR O 36 3h Fn T 5 #Y
BURE) B e i B 5% % 0 15 8 i0E A7 B i B 3 s B | CT-
NBio i 2 Az 9 % 4 VAR 1 S 801 [l A AR A, X
B DR 2 W 1 7 M Ak L 4 T T R R o Al A
B TR A 0 ) WL B G 15 5 (] 6 A AT M A
A5 76 A ) 2 A B0l 3 3 B RO RT/ B8 Bl A R
B 2Z 2SR S 0, R4 T PO IR AT W e Ak 57

6 FEEEEYE T RE S5 E B

BV 2 T 5 SO A AR E 22—
JEAE AR LA AFAR Al G52 BUR 38 7= 19 D BU LA
RZ— o FEMFA™ i A2 [ v, VS A B R T
WM E Y RE RS LA . e 2RO IR E K
Yy RE IR S B A A SE A P AT DATE R 0 E AR
JEAR BT AT i A X AR LR L A 3 000
T3 hm? B A 0 T A YRR R B Rl A . LY
REF A A 1200 B9 3R 7K A AT Be Al 8 k.
W Ah, EPEH A A 1500 ~20% A Y 2 HME, X
A5 L PG 2 AT R R A A ARl 12 2 R Tl B
7 il B EE ORI

PRI o B PG ol L 4% AR Y 4 3 B A Rk )
DA RS W AR M 58 A7 26 1 Ji 22 FLAt T X I K
FR 7K I ELAFE 3l B 74 [ 9 B 22 5% At 2 k20 )i
B Bl A e it SO ), 20 4D 70 AR AR B R4
B A ) FE R 2 M DX (O T L P ) B9 3 A% e AT
JE R T AN M G e 0 B 22 5 FAt 2 A . 2 B
5 LV G S T A LY e e g N2 K
FEH RO 25 5 7l X 28 5 B BTk O R L B

FT 4 BRI 5 B A s A B R L DA e H i 1Y
TR F N Iy Sk 1) Pk A A AT 4R 8 P MR £ A
PR AR R TLAAF ) B AR X R —k L O TR
R A 7 A T BN AT LR A 7 A B WL AR
1 3 AR BT BOAR A S S N LA T O — 2R R
PRIk g et A T 3 T 380 A ol ok T X I A B AR
ASOX B TG 0 A 2 A s R SR



44 e orh ok b K2 E W)

% 33 45

ik 10 A, PR EEAEY DL 4 000 2T
hm® (4 FfAE T AR 0 58— A 1998 — 2005
AP (] 1 9k A A UL A A A I SR 45 (45 7 Ik R A
Yy e A B R T A W BE 7 A AR M B 1 AT SR
BTG Ik B H AT A KRR T EERS . B
CH 28 A 1 ) 1R S Tl A8 2 5 DR 0 1 I P ZE 4 N
{50 Y VR R E S R A5 B B 7 VR AT T X 2 fR UE BT A
SV IR AR E AT

LG N = % S R VE W % A A 8 AL HLA R3S
HUAE LR Py Aol A0 28 R AT & i B 3 AR
WA ZHERAE B A2 A4 7 S O B BT 42 7.
EEL PG oA 199 e 5 DRV ) K 22 02 KR L R K RARAE L B
J& T 5 — AR S AR P, BV LA S H /st ok R )
IOESEa

55 G Al ) SRR ARL I R o B T A S R A 1 L
Az 7 O e K e o LR R e FEOR LB
[RZ B FAE A, SR, A A AF 53 P44 00 38 V5 F
25 4 TR R ) S TR RS 0 gt A% TR R O A
WA 78 %5 A 25 00 K 2% 1 F SR AT A 560, 8K )5 H
R = S HEA T . FRATT A B 55 T L K 2 1 75 A
5T 28 5] (EMBRAPA) E & JTF R I T ZF B A
ANEPEAR B 55 S AE Y . EMBRAPA & I & i
TV A HA G R P I B R S R
(Phaseolus vulgaris) i, B J5 $%& A Bk Ak 24 7=
4, EMBRAPA 5 [E BASF A Fl & %, 85 & Al
TR T H0 B3 B 700 R T . 32 e LA IR e b
KRR B B AE 2014/2015 Pkl 24 A B B, 7
544 R “Cultivance”

bR T RS ERMMEZIN B TR A 1 2 H
ez SR/ i N a1 ol o ol o1 B 5
IR VG T M | B R R H E SR AR S 0k A K K
5 By B W R B AT A0 A PR A 2 R L B
S OBUECTE I TR ROR M L A 2014 ARIRZ
Hil  CTNBio 1R 1] BE 23 45 52 5 A E > 56 5L R A i
iyl Ak BIVAE 4 A BT R R AR

e 443, CTNBio B &t T 37 53k
PR b 0 BT 2 P . 1998 4, R 44 4 “ Roundup
Ready” (“Z4535 ) ()P H WK & BN 5 — A3k
HEM SR, 1998 4E & 2005 4, TE B (AW 2 4 )
SCHE 22 AT R “BollGard” (“ 55 3% 15 7) Bt Hi 4 5

FRBET . AR BT BT R, 2007 4E T 4L 3 AN FEJED E
KA A AR EIVE N, 2008 4F L5 N1 DR IR ok R
WL ALEE 3 A TR S AN FD 2 ASHRAE B R, 2009 4F,
9 AN I FE DR A ot b AR B2 AR ok B, LR 1 AR
SRS AR SRR 3 SRS R, 2010 4R,
8 ANHT AP ARAL AL FE 3 A K E A AR 4 A TR OK R
L ASHRAE S B, FE3E T ORAY 2 4F (2011 A1 2012)
9 AN SE DU b FOAR AL AL 4E 3 A B oK L R
S ARG S A N 1 AR S R, 1998 4E Dk,
CTNBio B 37 NG SEHVEW F Rl . A 32 4>
SEATT AR . LT BT 3R A R Mk N 4 A
FEH S AP A] 20 http: //www. ctnbio. gov. br/upd_
blob/0001/1873. pdf.

UF 8 B, 08T B CCLE W2 2k YA S it ) 35t
& TR AR E TR AN H 2 PEE K., 25
BEln AES MM IMES 5T EY 2 2 i RER
B9 A P E IR S v UG 5 4R L A 5 9 A B
WF AR A FAE ALAL K I Al BT A B 95 Al 1 R 25
X E TR O, R FRATAR 242 & & 5 = i o
B T IE IO AR ORI B R AR P R AR R Y
7 HRE 55 A BT

2 % x #

[1] CLIVES]. Global status of commercialized biotech/GM crops:
2013[GJ. ISAAA Briefs 46. Ithaca, NY:ISAAA,2014.

[2] CLIVES]J. Global status of commercialized biotech/GM crops:
2009[ GJ. ISAAA Briefs 41. Tthaca, NY:ISAAA,2009.

[3] CELERES. Beneficios socioambientais da biotecnologia no Bra-
sil: 1996/97 a 2011/12 [ R/OL]. http://celeres. com. br/
wordpress/wp-content/uploads/2013/01/PressRelease2012
Ambiental. pdf. 2013.

[4] BODANSKY. D. Precautionary principle, oxford reference[ R/
OL ]. http://www. oxfordreference. com/view/10. 1093/
acref/9780195324884. 001. 0001 /acref-9780195324884-e-191.
2009

[5] CTNBio-Comissao Técnica Nacional de Biosegurancal R/OL].
http://www. ctnbio. gov. br. 2014.

[6] CELERES. Relatorio de Biotecnologia [ R/OL]. http://celeres.
com. br/wordpress/wp-content/uploads/2012/12/RelBiotecBrasil_
1201 _vf. pdf. 2012.

[7] SOUZA L. Brazilian virus-resistant beans[ R/OL]. http://www.

biofortified. org/2011/10/brazilian-virus-resistant-beans/. 2011.



6 M Alexandre Lima Nepomuceno % . P4 A= ¥y 20 4 57 32 5 1 5L AV 9 14 o7 FH 45

Biosafety legislation and the use of GM crops in Brazil
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Abstract Thirty-eight GM crop events are currently approved for commercial use in Brazil, where
their intrinsic characteristics include herbicide, insect and virus resistance. The Brazilian Biosafety Law
establishes guidelines for the safe use of genetic engineering technologies in research and product devel-
opment for the market. The Law created a structure with collegiate and governmental agencies for the
establishment of biosafety guidelines, risk assessment, official inspections. It created the National Bio-
safety Council (CNBS), and restructured the National Biosafety Technical Commission (CTNBio). The
CTNBio is responsible for establishing the biosafety guidelines and to issue the Biosafety Quality Certifi-
cate (CQB) for all institutions working with GMO. The Brazilian Biosafety LLaw considers an infringe-
ment of the legislation any action or omission that violates the norms provided by it. Many sanctions can
be applied where the Registration and Inspection agencies (OERF) define criteria, fine amounts, and
collect it for the federal government. Other important Brazilian legislation regarding GMO use in Brazil
is the Law n® 8 078 which establishes the right to information for all consumers in the country. Through
thisLaw, Brazilian Ministry of Justice defined a labeling system whereby foods and food ingredients for
human consumption or animal feed containing or produced with more than 1% GMO must contain infor-
mation on its label and a symbol (a yellow triangle with a T in the middle) indicating it. It is undeniable
that there was a rapid increase in the utilization of genetic engineering technologies in the Brazilian agri-
culture after the new Biosafety Law. The unification of laws, rules and guidelines by all agencies in-
volved in the Biosafety legislation framework allowed, undoubtedly, the rescue of the confidence by in-
vestors, researchers, private/public institutions, and by all other stakeholders involved in the Brazilian
agribusiness.

Key words transgenic; biosafety law; CTNBio; registration and inspection agencies; biosafety pol-

icy; biosafety quality certificate
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safe use of genetic engineering technologies in research and product development for the market. The Law created a
structure with collegiate and governmental agencies for the establishment of biosafety guidelines, risk assessment and
official inspections. It created the National Biosafety Council (CNBS) and restructured the National Biosafety Technical
Commission (CTNBio). The CTNBio is responsible for establishing the biosafety guidelines and to issue the Biosafety
Quality Certificate (CQB) for all institutions working with GMO. The Brazilian Biosafety Law considers an infringement
of the legislation any action or omission that violates the norms provided by it. Many sanctions can be applied where
the Registration and Inspection agencies (OERF) define criteria, fine amounts and collect it for the federal government.
Other important Brazilian legislation regarding GMO use in Brazil is the Law n°® 8 078 which establishes the right to
information for all consumers in the country. Through this Law, Brazilian Ministry of Justice defined a labeling system
whereby foods and food ingredients for human consumption or animal feed containing or produced with more than
1% GMO must contain information on its label and a symbol (a yellow triangle with a T in the middle) indicating it.
It is undeniable that there was a rapid increase in the utilization of genetic engineering technologies in the Brazilian
agriculture after the new Biosafety Law. The unification of laws, rules and guidelines by all agencies involved in the
Biosafety legislation framework allowed, undoubtedly, the rescue of the confidence by investors, researchers, private/
public institutions and by all other stakeholders involved in the Brazilian agribusiness.
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1 Introduction

The total area of land cultivated with Genetically
Modified (GM) crops has increased by a factor of
1 000x in the last two decades, from a few thousand
hectares (ha)in 1996 to more than 80 million ha
in 2013". Today, more than 10% of the world’s
crop lands are planted with GM crops. Among the
countries producing GM plants, Brazil has the second
largest crop area, with more than 40 million hectares,
surpassed only by the U. S. with 70.1 million hectares.
In 2009, Brazil experienced a 35.40% increase in the
amount of cropland using GM plants, thus becoming
the country with the highest rate of adoption””. In the
2012/2013 harvest season, Brazil had more than 85%
of its soybean fields planted with GM soybeans; for
corn, the value was >75% (first and second harvests),
and for cotton it reached >50% of the total area'”’.
Thirty-eight GM crop events are currently approved
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for commercial use by the National Biosafety Technical
Commission (CTNBio):5 soybeans, 20 maize, 12
cotton and one bean event. Among the GM crops
released by CTNBio since 1998, 31 were released in
the past five years. The intrinsic characteristics of the
GM plants approved for commercialization in Brazil
primarily include herbicide, insect and virus resistant.
It should be noted that among the transgenic crops for
the 2013/2014 harvest season in Brazil, ~63% of GM
plants had herbicide resistance, ~16% insect resistance,
and~20% had both features in the same variety'.

The new Brazilian Biosafety Law, implemented in
March 2005, played an important role in establishing
the guidelines for the safe use of genetic engineering
technologies in research and development, keeping
Brazil as major player in the areas of agriculture,
industry and human/animal welfare. Below, we discuss
some of the landmarks of this legislation and its
outputs.
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2 Brazilian legislation on geneti-
cally modified plants

Brazil’s Biosafety Law n°11 105 of March 24,
2005 (http://www.ctnbio.gov.br/index.php/content/
view/12847 html), approved by the National Congress,
put an end to the legislative controversy surrounding

genetically modified organisms (GMOs) in the country.
The law was de-regulated by the Decree n° 5 591/2005,
which was a comprehensive review of a prior biosafety
law from 1995 that allowed the first commercial
planting of GM soybeans resistant to the herbicide
glyphosate in 1998. In addition to creating general rules
on biotechnology research, Law n° 11 105 regulated
constitutional principles and established safety
standards and mechanisms for monitoring activities
involving GMOs and their by-products. The guidelines
used for writing this law were the recognition of
scientific advances in the areas of biosafety and
biotechnology, the protection of life, human health,
the health of animals and plants and the observance of
the “Precautionary Principle” for the protection of the
environment'. Law n°® 11 105 also implemented the
National Biosafety Council (CNBS), restructured the
CTNBio and proposed the Brazilian Biosafety Policy
(PNB). Its purpose and scope were to provide safety
norms and inspection mechanisms for the construction,
culture, production, manipulation, transportation,
transfer, importation, exportation, storage, research,
environmental release, discharge and commercialization
of GMOs and their by-products. The Law defines a
GMO as an organism whose genetic material (DNA/
RNA) has been modified by any molecular biology/
genetic engineering technique. It also defines a “GM
by-product” as a product obtained from a GMO that
has no autonomous replication capacity or that does
not contain a viable GM form. It covers research
activities and commercial uses for products developed
for use in agriculture, human health, environment
and fisheries. Likewise, this law advocates that any
individual who is interested in carrying out an activity
covered by this law shall request permission from the
National Biosafety Technical Commission (CTNBio),
which shall reply within a time frame provided by in
CTNBio resolutions. The legislation requests that all
public and private organizations, national or foreign,
that conduct activities or projects in Brazil under the
description of the Brazilian Biosafety Law, require
a Biosafety Quality Certificate (CQB) issued by
CTNBio prior to starting any activity. All organizations
working with GMOs will be subject to liability for any

eventual damage caused to human and animal health,
or considerable impact to the environment by non-
complying with this law or its regulation”’.

The National Biosafety Technical Commission
through its Normative Resolutions (http://www.

ctnbio.gov.br/index.php/content/view/12840. html) is

responsible for establishing the biosafety guidelines
and to issue permits (CQB) for all institutions
conducting research or developing GM products in
Brazil. Normative Resolutions n° 1, 2, 6 and 8 establish
the procedures for obtaining a CQB and for conducting
research under contained and field conditions. In
its Normative Resolution n°® 5, CTNBio presents
guidelines for proposal applications for commercial use
of GMOs in Brazil.

The Brazilian Biosafety Law considers an
infringement of the legislation any action or
omission that violates the norms provided by this
Law. The sanctions that can be applied include the
following:admonishment; fines; seizure of GMOs
and their by-products; suspension of the authorization
for commercial use of GMOs and their by-products;
suspension of activities with GMO; partial or full
disability of facilities authorized to work OGM;
suspension or cancellation of registration, license or
authorization; loss or restriction of tax incentives and
benefit granted by the government; loss or suspension
of credit line with an official credit institution;
intervention at the facilities; and prohibition of signing
any agreement with the public administration for up to
5 (five) years. The Registration and Inspection agencies
(OERF) are responsible for defining criteria and fine
amounts, as well for collecting them for the federal
government. The fine ranges from US$1 000. 00 up to
US$750 000. 00 and are equivalent to the seriousness
of the damaged caused to human and animal health
and to the environment. These fines can be applied
on a cumulative basis and, in cases of re-incidence,
shall be doubled every time. In cases of continuous
infringement, characterized by the perpetuity of the
action and omission of the punishment, the penalty
shall be applied on a daily basis until the problem is
stopped.

In addition to the fines and measures described
above, the Brazilian Biosafety Law also preconizes
punishment by confinement from one to four years if
GMOs are released/discharged into the environment,
used commercially, researched in confinement or in
the field, transported, imported, etc., used in any way
without the notification and authorization by CTNBio
and OERF. The sentence can be increased by 1/6 to 2/3
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if a third party or the environment is damaged.

Other important Brazilian legislation regardingthe
commercial use of GMO in Brazil was Law n°® 8 078
(September 11" 1990), regulated by Decree n°
4 680, which established the right to information
for all consumers in the country. Based on this law,
in 2003 the Brazilian Ministry of Justice issued the
Administrative Act n°® 2 658, defining a labeling
system whereby foods and food ingredients for human
consumption or animal feed containing or produced
with more than 1% GMOs or their by-products must
contain information on its label and a symbol (a yellow
triangle with a T in the middle) indicating this.

The Brazilian Biosafety Law created a structure with
collegiate and governmental agencies (CIBio, CTNBio,
CNBS, OERF) for the establishment of biosafety
guidelines, risk assessment and official inspections
whose workflow is presented in Figure 1 and is briefly
described below.

3 Biosafety Internal Commission (CIBio)

Any public or private institution that uses genetic
engineering techniques and methods, or that conducts
research using GMOs and/or their by-products, whether
in laboratories, greenhouses or under field conditions,
or plans to apply for commercial use of GMOs and
their by-products must have an Internal Biosafety
Commission (CIBio), composed of individuals
with proper training and education in the areas of
biotechnology, genetic engineering, biosafety or other
related fields. A Principal Investigator (PI) must be
indicated as responsible for each specific project using
a GMO at the institution.

CTNBio will issue a Certificate of Quality in
Biosafety (CQB), an essential document requiredfor
CIBio to work under governmental control. Afterwards,
each CIBio becomes legally responsible for ensuring
the biosafety conditions of the entity facilities,
performing regular audits on its facilities and sending
an annual report of its activities and projects to the
CTNBio. It is also responsible for keeping workers
and members of that community informed whenever
their health and safety are liable of being affected
by the activity. It must implement preventative
and inspection programs to ensure the operation of
facilities are within biosafety standards and norms
and must forward to CTNBio all documents for
analysis, registration or authorization purposes. When
applicable, CIBio should maintain a record of each
individual, monitoring activities related to research

and/or development of GMOs or their by-products.
The CIBio must notify CTNBio of the results of the
risk assessment for individuals who become exposed
as well as any accident or incident that may cause the
dissemination of a biological agent. It must investigate
accidental occurrences and diseases possibly related
to the use or manipulation of GMOs and their by-
products, informing CTNBio of their conclusions
and measures taken. Any proposed project that uses
GMOs must be submitted by the PI to CIBio,Who will
assess the risks in volved and determine whether the
project will be approved. Once approved, it will be
submitted for CTNBio analysis in one of two ways:
projects involving GMOs of risk group 1 (RG1),
where activities are conducted under containment
(laboratories, greenhouses, etc. ), can be authorized by
CIBio; once approved, the project can start and CIBio
will report the activities of the project to CTNBio in
its annual report. For all other risk groups and for RG1
used in field conditions after its analysis, CIBio must
seek authorization from CTNBio to start the project.
Proposals for commercial use must also be analyzed
first by CIBio, and then the results on risk assessment
must be sent to CTNBio.

4 National Biosafety Technical
Commission (CTNBio)

The National Biosafety Technical Commission
(CTNBio) is linked to the Ministry of Science
Technology and Innovation (MCTI). It is a consultative
and deliberative multidisciplinary collegiate that
provides assistance and technical support to the federal
government to formulate, update and implement the
National Biosafety Policy for GMOs and their by-
products. It also establishes safety technical norms
regarding the authorization of research-related activities
and the commercial use of GMOs and their by-products
based on the evaluation of their zoo-phytosanitary,
human health and environmental risk. CTNBio also
authorizes the importation of GMOs for research,
provides technical assistance to the registration
and inspection agencies (OERF) and monitors the
development and technical-scientific progress attained
in biosafety, biotechnology, bioethics and related areas,
aiming to increase their capacity of protecting human,
animal and plant health and the environment.
CTNBio is basically organized into four
subcommissions: plant, animal, human health and
environmental commissions. The Minister of MCTI
appoints one of its members to serve as CTNBio’s
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president for a two-year term of office, extendable for
the same period. It also has a permanent executive
secretariat who provides technical and administrative
assistance to CTNBio’s members and organizes the
monthly meetings. This commission is composed
of 27 titular members and their substitutes, who
are appointed by the same minister after receiving
nominations from others ministries. All members
serve a two-year term, which is extendable for two
additional consecutive periods. They must be Brazilian
citizens with acknowledged technical competence
and recognized for distinguished participation in the
scientific community. All members must have a PhD
degree and be professionally active in the areas of bio
safety, biotechnology, biology, human/animal health
and environment or in closely related areas. Twelve
members from the scientific community are directly
indicated by the MCTI, while the others are indicated
by one of the following:Ministry of Agriculture,
Livestock and Supply (MAPA); Ministry of Health;
Ministry of Environment; Ministry of Agrarian
Development; Ministry of Development, Industry
and Foreign Trade; Ministry of Defense; Ministry of
Aquiculture and Fisheries; Ministry of International
Affairs; and Minister of Justice. The full list of CTNBio
members can be found at http://www.ctnbio.gov.br/
index.php/content/view/2251.html.

CTNBio meetings can be held with the minimum
quorum of 14 members (half plus one), including at
least one representative from each of the four sub
commissions. If necessary, representatives from the
scientific community, the public sector and civil
society entities can be invited to attend meetings but
do not have voting rights. Any decisions made by
CTNBio must have approval by nominal vote of at
least 14 members. All decisions are published in the

CIBio presents a
biosafety dossier

Clbio
CQB

CIBio:Internal Biosafety Commission
CQB:Certificate of Quality in Biosafety

CTNBio:National Biosafety Technical Conmmission

CNBS:National Biosafety Council

MAPA :Ministry of Agriculture,Livestock and Food Supply

Not Approved

Approved

federal journal for comments from the public within
30 days. All CTNBio meetings are open to the general
population, who can consult the meeting agendas and
all documents produced by the commission on the
CTNBio website (http://www.ctnbio.gov.br/index.php/
content/view/12840.html). Generally, public hearings
are held prior to the deliberation on commercial
approval of new GMO groups and CTNBio’s vote.

5 The National Biosafety Council (CNBS)

The National Biosafety Council (CNBS) was created
under the new biosafety law to provide higher advisory
assistance to the Brazilian Republic president in
formulating and implementing the National Biosafety
Policy (PNB), establishing principles and guidelines
that consider socioeconomic and political convenience
and opportunities related to the national interest
involved in commercial use of GMOs. The CNBS
is linked directly to the Brazilian Presidency and is
composed of 11 state ministers. The CNBS will be
requested to present the last and final decision on the
release of a GMO for commercial use. The technical
decision on the biosafety of a commercially used
GMO is made by CTNBio; however, the CNBS has 30
days to refute the commercial approval of that GMO
after CTNBio has released their technical opinion. If
refutation does not occur in 30 days, the product is
automatically authorized for commercialization.

6 Registration and Inspection Agen-
cies (OERF)

The Registration and Inspection agencies
(OERF) are the National Agency of Sanitary
Surveillance(ANVISA), the Brazilian Environmental

CNBS may take a

decision based in

socio economic
factors

Product is subjected to registratio
processes for production and
marketing

Fig.1 Workflow representing the approval process of a GM crop for research or

commercial use according to the Brazilian Biosafety Law n° 11, 105/2005
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Institute (IBAMA), and the GMO Biosafety
Coordination (CBIO), connected to the Ministry of
Health, the Ministry of Environment and the Ministry
of Agriculture, Livestock and Supply, respectively.
Under the Brazilian Biosafety Law and within their
field of competence, in compliance with CTNBio’s
technical resolutions and assessments, the OERF
are responsible for controlling GMOs and their by-
products to achieve the following: inspect research
activities; register and inspect the commercial use of
GMOs; grant authorization for importing products
for research and commercial use; keep updated
information regarding institutions and Pls that carry
out activities and projects; assist CTNBio in defining
biosafety assessment parameters to disclose to the
public, grant registrations and authorizations for the
commercial use of GMOs; inspect institutions and
their facilities and field experiments using GMOs; as
well as enforce the law and implement established
penalties when noncompliance with the biosafety rules
or damage occurs to human and/or animal health or the
environment.

7 Overview of the status of
commercial GMOs approvals

Brazil is one of the major food and agriculture
related goods producers in the world and one of the
few countries that could considerably increase its
production in the next decades. Amongst the world
producers, Brazil also has great potential to become
the leading bio-fuels supplier. Unlike most developed
countries where agro-energy production could
compete with food production, Brazil can incorporate
more than 30 million hectares without destroying
native and preserved environments or invading food
production areas. Brazil uses approximately 12% of
the world’s fresh water for drinking and for agriculture.
Additionally, Brazil contains between 15% and 20% of
the world’s biodiversity, which has a huge potential as
a source of new products for agriculture, medicine and
industry.

Therefore, Brazilian agriculture (from large to
small farmers) and the entire agribusiness related to it
has all the conditions to urge development to similar
levels occurring in other emergent countries and,
consequently, to help improve economic and social
progress in the country and at the same time help to
feed the world. The movement of crop and livestock
production to the Cerrado areas in the 1970’s showed
how agribusiness can stimulate economic and social

development. For example, some cities in the Midwest
have the highest Human Development Indexes in
Brazil, making the importance of agribusiness to the
economy undeniable.

The challenges arising from global warming, the
consequent climatic extremes and an increasing
world population make sustainable food production
a key issue for the next decades. Thus, to maintain
productivity, it is crucial to be alert, informed and
acquainted with new technologies that could change
production and consumption concepts, standards and
paradigms.

Consequently, using genetic engineering in
agriculture to confront the challenges ahead is strategic
not only for Brazil, but for the world.

In the last 10 years, Brazil has become the second
largest user of GM crops with an area greater than
40 million hectares. The adoption of biotechnology
products in agriculture definitively helped the country
to reach this production level'®, even with the late
adoption of genetically modified (GM) crops, due to
a “Non Official Moratorium” caused by legal disputes
from 1998 to 2005. Only after the implementation
of the new Biosafety Law was the use of GM plants
officially endorsed in a trustable legal framework,
essential for the stability of any economic sector'”.

Several public and private, national and foreign
institutions conduct research and development in Brazil
to produce GM plants with several agronomic traits
and/or characteristics that add value to the agriculture
product. The majority of GM crops being grown in
Brazil are soybeans, corn and cotton, all belonging
to the first generation of transgenic plants, which are
insect and/or herbicide tolerant.

As is the case in the rest of the world, the biggest
share of GM crops being produced commercially in
Brazil were developed by private companies such
as Monsanto, DuPont Pioneer, Syngenta, Bayer and
Dow, among others. However, the local research
community has the know how to prospect genes of
interest, “proof concept” of novel genetic engineering
strategies, test it in controlled and real field conditions
and take the developed product to the market. Our
research institutes, our universities and the Brazilian
Agricultural Research Corporation (EMBRAPA) have
been developing various GM plants with different traits
of interest for our agribusiness. EMBRAPA developed
and deregulated the first GM bean (Phaseolus
vulgaris) with resistance to the golden mosaic virus
to be produced commercially in Brazil, and, in a joint
venture with the German company BASF, developed
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and deregulated an herbicide-resistant soybean. The
new variety, which has resistance to imidazolinone
herbicides,Will be sold in Brazil in the 2014/15
growing season under the trade name “Cultivance”.

In addition to soybean, corn and cotton, various
other GM crops are being tested in advanced
development stages in field conditions in Brazil.
Rice, passion flower, eucalyptus, “caupi” bean and
sugarcane are examples of species being tested in
actual field conditions for different traits such as yield
improvement, drought tolerance, fungus resistance,
oil quality and wood density. Before the end of 2014,
CTNBio will most likely be voting for the authorization
of the first GM tree to be commercialized, a Eucalyptus
variety with improved growth characteristics.

As mentioned above, CTNBio had already approved
38 GM crop events for commercial use. The first
approval occurred in 1998 for the “Roundup Ready”
soybeans with glyphosate resistance. From 1998 to
2005, only the “BollGard” Bt cotton was deregulated
before the implementation of the new Biosafety Law.
Under the scope of the new legislation, the first three
GM corn varieties were approved in 2007. In 2008, five
releases occurred, including three for corn and two for
cotton. In 2009, nine GM crop events were authorized
for commercial use: one for soybean, five for corn
and three for cotton. In 2010, eight new events were
approved:three for soybean, four for corn and one for
cotton. Over the subsequent two years (2011 and 2012),
nine new GM crop events were released:three for corn,
five for cotton and one for beans. Of the 38 GM Crop
releases by CTNBio since 1998, 31 occurred in the last
7 years. All GM crops authorized for commercial use
in Brazil can be seen at http://www.ctnbio.gov.br/upd
blob/0001/1873.pdf.

It is undeniable that there was a rapid increase in the
utilization of genetic engineering technologies in the
Brazilian agriculture after the new Biosafety Law. The
unification of laws, rules and guidelines by all agencies
involved in the Biosafety legislation framework
described above allowed, undoubtedly, the rescue of
the confidence by investors, researchers, private/public
institutions, and by all other stakeholders involved in
the Brazilian agribusiness. There is no way back in
the use of biotechnology in agriculture if we want to
improve food production and food quality and address
the challenges ahead.
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