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Golden mosaic causes annual reductions in the
range of 90,000 to 280,000 tons (Brazil) En% a
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BGMV is transmitted by the whitefly
Bemisia tabaci in a persistent, circulative
manner
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Interfering RNA strategy

Aragdo & Faria: Nature Biotechnology, 2009









NORMATIVE RESOLUTION NO. 05, MARCH, 2008

Gives provisions on rules for commercial release of
Genetically Modified Organisms and their derivatives

Portuguese:
http://www.ctnbio.gov.br/index.php/content/view/114
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Molecular characterization

Number of DNA inserts, insert stability
Number of copies of genetic elements
within the insert

Integrity of gene cassettes

Presence of additional DNA (backbone)
Sequence of genomic flanking DNA
Sequence of the inserted DNA

DNA LandMarks
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Stability
Generations x after sexual crosses










Agronomic equivalence,
Environmental safety

*Agronomic / phenotypic assessments
‘Weediness assessment (HT)
‘Fitness

‘Environmental safety

‘Environmental fate
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Colonizagao das raizes por FMAs

Root colonization by indigenous NF mycorrhiza
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Colonizacao das raizes por FMAs
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Populations of NFM in roots
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Fluctuation of arthropod populations
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Pests

Predators




Agronomic characterization: Production, germination,
early seedling height, maximum width of the primary
leaves, maximum length of the primary leaves, number of
seeds per pod, weight of 100 seeds, pod length, pod
width, seed length, seed width, thickness of seeds,

flowering

Table 1 Agronomic traits in bean transgenic line 5.1 cultivated in the field during low-disease-incidence season in three regions of Brazil

Trait Goias? Minas Gerais? Parana?
Control Transgenic Control Transgenic Control Transgenic

Yield (kg/ha) 770.8 628.1 2,460 2,476 2,268 2,344
Seed germination (%) 86.9 91.4 &7.9 85.4 75.2 86.2
Initial plant height (cm) 10.4 10.2 13.6 135 9.9 8.7
Width of the leaves (cm) 6.8 6.7 7.4 1.3 6.4 6.3
100-seed weight (g) 21.3 29.7 31.0 32.1 314 2.7
Flowering time (days after germination) 31 Sl 32 32 30 30
Seeds per pod 5.8 5.7 5.3 h.4 5.6 5.7

« W i < d

Enywa

*Statistical analyses revealed no significant differences (P < 0.05; Tukey studentized range test, n = 8) between transgenic and control lines,
end. Does the * refer to the 2 instead? If the P value applies to all data in the table, it is not necessary to include a footnote on all columns — just state in legend.]

Aragao & Faria, Nature Biotechnology, 27:1086-1088 (2009)




Composition equivalence,
Nutritional equivalence

‘6rain samples from multi-location, multi-year,
replicated field trials

Secondary metabolites

‘Pilot scale processing, nutrient / antinutrient analysis
(validated methods)

‘Confirmation of food/feed safety

Animal feeding studies
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Sugars: Sucrose, raffinose, Stachyose

Vitamins: Vitamin B1, Vitamin B2

Amino acids: Tryptophan, Cysteine, Methionine,
Glutamic Acid, Serina, Glycine, Histidine, Arginine,
Threonine, Alanine, Proline, Tyrosine, Valine, Lysine,
Isoleucine, Leucine, Phenylalanine.

Physic-Chemical Analyses: Moisture, ash, protein,
phytic acid, trypsin inhibitor, etc

Minerals: Aluminum, Calcium, Lead, Cobalt, Copper,
Chromium, Iron, Phosphorus, Magnesium, Molybdenum,
Potassium, Selenium, Sodium, Zinc

Sensorial Analyses
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*Growth
-food consumption
*histomorphological studies

‘biochemical analyses

Experimental Protocol
(67/08-CEEA-UNESP)

Rafttus norvegicus

siIRNA and cooked grains

Em: /pa



Rattus norvegicus

Enywa



180
160 I
140
120
100
80 -
60 -
40 +
20

o P-i m P-f

L 3

GC GFT GFC GA

Biochemical analyzes (two generations)

Stomach, intestine, rgnal dysfuncirion
duodenum, jejunum, uterus, injury to the liver
hepatocytes, liver, kidneys, hepatic dysfunction

heart, thymus, ovaries,
testicle and femur
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Quo vadis
GM bean?



Variety registration
Seed production

2004 2010 | 2011 | 2012 | 2013 | 2018

Agronomic
and
Biosafety analysis

Brazil

Post commercial evaluations
(5 years ?)
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francisco.aragao@embrapa.br
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