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Brazilian Legislation on GMOs

Law Nr. 8,975 January 1995
“First Brazilian Biosafety Law”

p
Law Nr. 11,105 March 2005

“Brazilian Biosafety Law”

Cartagena Protocol of Biosafety /Convention on Biotech November 2005
Diversity

Decree Nr. 6,925, August 2009 [ Decree Nr. 5,591, }

CTNBio

Normative Resolutions
Normative Instructions

CTNBio
Communications




GM Crops Approved in Brazil

Old legal framework New law (dzc/2008)
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Timing is important



63 Commercially Released Brazilian GMO's
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Global Areas Planted with GM Crops

Top 7: area plantada com transgénicos
no mundo (em milhdes de hectares™)
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*Area total: 175,3 milhBes de ha em 27 paises

Culturas plantadac:

ZUA:spja m'the. aigoddce. canolo.
abobory, papaie, alfafa beterrcba
3rasil: zoia, milne, algodde.
Argentina: soja, milhe, algodde.

Fonte: ISARA 2016

Ingiz: aigodac.
Canadé. canola, milhg, sofa, betermaba.
China: clgedido, pavaia, dlamo, tomate pimentdo.

Paraguai. snja.

EUA 1
70,2
Brasi. 2

40,3

ArcenTina

'.
. |

Paracual 7

3,6



Areas Planted with GM Crops in Brazil

Top 7: area plantada com transgénicos
no Brasil (em milhoes de hectares™)

“Area total: 40,3 milhdes de ha em 12 estados

Fonte: Jélerss. informatvo Blatecnolagla, abril 2014



Commercial Release of GM Events
Number of commerclal GM Events - JRC Global

Pipeline report

Soybean 1 17
Maize 9 24
Rapeseed 4 10
Cotton 12 27
Rice 0 15
Potatoes 0 8

Other 7 23
Total 33 124

NUMBER OF YEARS FROM DISCOCVERY OF TRAIT
TO FIRST COMMERCIAL SALE (MEAN VALUES)

Canola Corn Cotton Soybean All crops

11.7 12.0 12.7 16.3 13.1




Labeling Law

Decree Nr. 4,680 (April 2003)
Threshold of 1% (species and modification) Aragao 2011



The Success Stories
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Private Sector:
Nestle, Bayer, Syngenta, Dow, Monsanto, BASF etc



1. Transgenic Eucalyptus

Crescimento acelerado

O cucalipto transg€nico ocupa menos tempo a terra ¢ se tarna mais
rentavel parz todo o segmento de papel 2 celulose convencional

O

TEMPO DE MATURAGAD

A insercdo de um novo gene reduz \\
o tempo en:re o planzio 2 a colheita

55

FRODUGAO DE CELULOSE

O transgénico produz z0%
mais celulose porque o tronco
€ mais largo que o tradicicnal

FONTE FUTURAGEN:



2. Embrapa/BASF Cultivance® Soybean

@ Cultivance
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3. Imidazolinone tolerant soybean

Embrapa”s breeding program and biosafety analysis
O - BASF

1n2 Uhamical Company




4. Transgenic bean
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Aragao & Faria, Nature Biotechnology, 27:1086-1088 (2009)




5. RNA interference Technologies

Plant cell Insect cell

== promoter Int —--- -————— Gene —_——

RNAI construct

In insect
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In plant

Ibrahim & Aragao 2015



6. Insect Resistant Lettuce

Negative Control
Control

Line 1

Line 3

Line 4

Line 6

Line 19

Line 25

Line 31

Adults

Mortality
Day 3:56.4 -70%
Day 5:83.75 — 98.08 %

Days

Toxicity of transgenic lettuce plants producing v-ATPase siRNAs against 20 whiteflies

Ibrahim et al., 2016



Plant-insect RNAI

Ibrahim et al., 2016




Plant-insect RNAI

Monitoring the population of whiteflies feeding on non-transgenic (NT) and transgenic (T)
lettuce plants. Number of whiteflies on NT than T on day 5 after inoculation with 20 whitelfies.
Bar =1cm Ibrahim et al., 2016
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7. Folate Fortified Lettuce
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7. Spider silk and interferon producing




- 8. GM Mosquitoes

Mass production of genetically
sterile (OX513A) Aedes aeqypli
for field releases in Brazil

Lanilo C. Carvalho: 4, André 8. B. Wilka:, Derric D. Nimmos
Ne| Nash4, Andrew R. McKemeys, Pam Gray+. Mauro T. Marrel )2
Jair F. Virginioa. Luke Alpheys and Margareth L. Capurro:

1 Deparamenrc de Farmshioioga, insituio ce Clncas Bomecicas, Urvarsdace de Sao Fauc, BR
2 Daparamanto 86 Spidemcicgla Facudacs de Sadce Poica Unharsidace 36 Sio Paub, ER

FVeecamec Erasl, ameig, 3ahks, BR
4 i Lz, Tha Mion Pk, Abngdor, Cxloedslue UK




9. ABU-EMBRAPA Research

Generation of virus resistant cowpe

Enpe

Project |D 2670 (418) :

i jo! im2
Francieco J.L. Aragdo’ and Abdulrasz B. lb(ahlm g AHMADU BELLC UNIVERSITY
[ — — 1. EMERAPA CENARCGCEN, SBrasiia-Brazl iﬁt\ :
2. Ahmadu Bclo Unversity, Zeria-Nigcrie bl Lariaiceria
Bictecnologia v 9 RONDA

Objectives

This project was aimed at developing cowpea lines resistant to Cowpea aphid-bome
moszic virus (CABMVY) and Cowpaa severa mosac virus ((PSMV) using th2 techhique
o RNA nterference [RNAI)

¢ vansgenc mm\

Floure 1. RN\ strategy for silercirg vral semes n fonsgenk obnts: A Trinsfoemztior
vestorused to generale CM cowpea, B. hhibitior of sral repicaton nachinery by RNAI

Results and Impacts

Ten (10) transgeniz cowpea lines with tranggene tha: cenfers resiztance to CPSMV
and CABMV warce generated. Sesan of thase linas prasented milder symptoms
when rampared to rantinl ana three lineg arecarted enhanrad mecictance tn hoth
viruses. Mclecular analyses conirmed the presence of small interfering RNA
[sIINA) and gene insert i the plarts.

Field experiment was conducted with two lines to evaluate the efiectiveness of the
resistanca to the viruses with natural incculation under field cenditions n the state
of Plaul, Brazil While no virus outbrzak was racorded zt the time of the trial, the
plants demenstratad tolzrace tonigh doszge ot midazolinones.

Fleld survey of cowpea varleties susceptble o viruses Inthe States of Kano, Jigaws,
Kadune end Zamfara Steles ol Ngeiie was woncucled and SPSMY aid CASMY
were dentifed asthe major direasesin theregors.

Urdargriduate ard ostgraduate students from A3U were triined on embryo
axzision, morohelogical charactarzation of cowpea meristam and RNA
manipulztian fmer lepaves for detestien of vinis

Five rasaarchers from ABU we'e trainec on genetic trensformation of cowpea at
the Lzboatory of Gereti: Eagineering of EMBRAPA CZNARCEN in Brasilia.

A cowpea frarsfcrmation sysiem comorising of particle delivery system (PDS)
developed by EMBRAPA wis nstalled n ABU, making it the first of its kird n
Nigera.

The prupcl hes grestly impected in wapetily building amongst the scientific
wonmunity of ABU, gve Lhe par.icipativn of yuong Nigetian stientbts, whu wee
exdosed to the “aclities avalable at Cmbrape, eand the pot=ntial for future
colaborationz.



Figure 2 Experimantal fele aralysis of trassgeniz cowpea Ires resstint to CRSMY and CABNV. No vind cutbreck was recorded al the tine of the trial tut rarsgenc ires were 1igily
wkrast 1 high docas of midaziinones

Lessons Leamed and Bottlenecks Remarks and Next Steps

Iessnnd lparnad:

* With the availzblity ¢f the POS in ABU and the the recent aporoval of bioszfety
law in Nigeria, the transformation and feld tral experiments conductad in Brazi,
will 2e realicatad in th2 country.

Cxperience n writing grant eaming propasal 2. Cxperience n GM :echnology .
Experienca In grojea implementztion n general.

Prominzn: problems we faced during the exacution of this preject wee: .

* Using the PDS developed by EVBRAPA SCBMXISTS, RNAFTrInsgenic technelogy nis
1 Nelay d1e ta expartstian of the partels dalisery yeam tn Nigara b2en imporec to Ngeriz, whchwill ult mately bene‘it fammers in the county. The
2. The time frame of 2¢ morthe was zFort. equipment is the first of tskind in the courtry. In the coming vears, the fazility may
b2 used to transform other i/mdortant crops iy Nigera and zenerate Ines with

J. 1t was only 2t the end of the proect that bosafety law was zpproved in Nigeria 52 B s r traitc

field trial as done In Fizuicouldn™ be conducted n Nigera.

PL. -CE Forum 2015 — Brasilia, Sept 15 to 18



Tobacco, Arabidopsis,
Draught tolerant maize and cowpea
Peanut, Cassava, Tomato, Ferns, Sugarcane

Jatropha, Apple, mosquito etc
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Genetic engineering

(Vigna unguiculata)
History, status and prospects

Cristiane T, Jiacin.' Addulrazak E. lorehim' and Frandsce J.L. Aragao™
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Development of transgenic common bean with
agronamic¢ traits
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Development of Transgenic
Cassava Cultivars from
Northeastern Brazil

in cowpea

AR Tvwlion ", FF iTerdi’,
CP Rerbore, TF. Macsads
amd EAP. Campor’

Abstract

Follcwing the establshment ofa cyclx sywem of womatic cmbryo-
penesis, in excess of 20 independent friable embryogesic salhs (FEC)
knes orizinating from Gfferent emdryogeric Cycles wire estadlished whxn
Fagmens o somnatk cmbryos wers culsred os O mediun contzining 2%
NG Joumdl o Bodvaegy V3. T OR) pe. TR0 TN 15 e 08
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Ful L pngan Rasaamh Papar

Optimization of somatic embryogenesis and selection
regimes for particle bombardment of friable
embryogenic callus and somalic cotyledons of cassava
(Manihot esculenta Crantz)

Bezhim AR, Feredia F.F Y, Pirneire GB, Aragee F.J .7 and Carmpes FARS
Coper v tod Bocharn ry, & e el Bels rbvensty, Dw u, Meve
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Capitulo 4

RNA interferente

Chapter 5

RNAl-Mediated Resistance to Yiruses
In Genetically Engineered Plants

Abduirazak 0, Ibrabim and Fraacisco J L Aragdo

Francisco J. L. Aragdo
Abanlrazak B. ibvahim
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