Why we all need to get along!

Agricultural Biotechnology Use all the tools In
the toolbox

Martina Newell-McGloughlin
Director, International Biotechnology
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A 9 Billion mouths to feed by 2050

A Will need 70% more food

A Less water, less fuel, less fertilizer, less pesticides

A High yielding, affordable, high quality food, feed, fuel,
fibre sustainably produced withminimum inputs
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A High yielding, affordable, high quality food,
feed, fuel,fiore with minimum inputsi 9 B
20501 need 70% more food

A 17% of land under cultivation degraded by
human activity 1945 to 1990. Ag land shrinks

Y by 20,000 ha yearly. (World Bank)
" A Without yield increase land use will 2X by
e 2050.

A Latin America: greatest yield increase had
lower land use (less deforestation)

A High yield fAland spa

A wi | dffiendly mefficient land use
farming (Green, Royal Soc. Bird Protection
2005)

A Biotechis contributing by saving 108.7
million hectaresfrom being converted toag
production (James, 2013).
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Relative Size of Genomic Introgression by
Classical Breeding and Molecular genetics
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Genome-wide analyses of introgression -oaks to fruit flies - substantial
fraction of genomes malleable. Hybridization gives rapid genomic changes,
chromosomal rearrangements, genome expansion, differential expression,
and gene silencing (transposable elements). Baack 2008

Omic studies

Meta-analysis on GM crops using transcriptomic, proteomic and
metabolomic profiling techniques show greater variation between
conventional bred cultivars and environmental conditions (e.g. drought) than
between GM and parental variety (except of course for the intended
modification!) Ricroch AE, B e r gB®& Kuntz M (2011). Wheat (Baker 2006),
Potato (Catchpole 2005)




Thoroughly regulated

A Commercialization: USDA (APHIS), EPA, FDA
- 7to 10 years-at least 9 review stages

A Biotech crops and foods more thoroughly tested than
conventional varieti-es (
One biotech soybean subjected to 1,800 separate
analyses

A >150feeding studies dairy, beef, poultry, soy/corn

equivalentin composition, digestibility and feeding value: =+

to non-GM.

A Substantial equivalence with parent Molecular
characterization (17) Toxicity studies (5} marker genes
(4) - Nutritional content (7+)- Allergenicity potential -
Anti -nutritional effects - Protein digestibility

A Environmental aspects (5 items)Ecological impact (5
items)

A International approval: OECD, CBD, CODEX




Thoroughly regulated

A Commercialization: 7 to 10 yearsat least 9 review stages

A Biotech crops and foods more thoroughly tested than .
conventional wvari et i-@rme bigtech
soybean subjected to 1,800 separate analyses

A >150 feeding studies dairy, beef, poultry, soy/corn P —
equivalent in composition, digestibility and feeding value il =
non-GM. '

A Product description (7 items)

A Molecular characterization (17 items)

A Toxicity studies (as necessary) (5 items)

A Antibiotic resistance marker genes (4 items)

A Nutritional content (7+ items)

A Substantial equivalence with parent variety

A Literature review and background

A Allergenicity potential

A Similarity to natural toxicants

A Anti -nutritional effects

A Protein digestibility

A Environmental aspects (5 items)

A Ecological impact (5 items)



A An estimated 2 trillion meals containing GM ingredients
have been eaten around the world over the last 16 years
without a single substantiated case of Hhealth.

A An overwhelming majority of scientists, medical experts,
National Academy of Sciences and over 600 peezviewed
scientific studies have all concluded that genetically
engineered food products are safe.

AThe World Health Organizat
on human health have been shown as a result of the
consumption of such foods I

A The French Academies of Medicine, Pharmacy & Sciences:
ANo evidence of health prob
where GMOs have been widel v

A EU: 25 years of ResearcB00research groups over 25
year s NnNThere 1Is no scienti
with higher risks for the environment or for food and feed
safety than conventional pl



Risk Assessment

Precautionary Principle
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"We've conswlered eueqy potential visk. evcept
The risks of aumding all rises,!
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EU Position Changing

On August 27, the United Kingdom Advisory Committee on Releases to
the Environment (ACRE) produced three studies examining the
structure and basis of the EU regulatory system for crops and foods
iImproved through biotechnology.

Taken together, these reports demonstrate the existing EU regulatory
system tobe without justification in science, data, or experience.

ACRE concludes that, as presently administered, this regime is
counterproductive to reducing or managing risks, and discourages
Investment and innovation needed to address challenges to sustainable
agriculture in the EU.

Furthermore, ACRE states that the assumptions on which these
regulations are based are contradicted by the patterns of genetic
variation found abundantly in nature, and by the natural processes of
genetic exchange and evolution through which they came to pass.



EU Position Changing

NThere I s no substantiated
Impact on human health, animal health or
environment al heal th, so tnh
evidence, and | would be confident in saying that

there is no more risk in eating GMO food than
eating conventi onasaylngthd ar me
precautionary principle no longer applies as a

result. 1 G MOand other scientific advances

must be explored in order to head off the

Increasing scarcity of energy and other

resources and competition forlandu s e o

A Ann Glover EU Chief Science Advisor, 2013

'‘We believe that GM crops can help make
agriculture more efficient and also just as
Importantly more sustainable, by, for example,
reducing the use of pesticides and the use of
fossil fuels," he said.

A David Willets Minister of Science UK, 2013
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Europe is the loser

EU ag economy runs on cheap
animal feed

Imports $15 billion in biotech
animal feed each year

Livestock production accounts
for 40% of the total value of
agricultural production

A 2013 Ireland had long
harsh winter

A Limited fodder

A Penalized from
asynchronous approval of
stacked traits



