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GMO 101: Facts to Educate You and Help
You to Educate Others About GMO Crops
and Foods
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Agriculture is at the
center of global trends
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Climate: greater variability in outcomes

SHIFTING PLANTING ZONES INCREASING ADVERSE WEATHER
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DECREASING WATER AVAILABILITY INCREASING PEST PRESSURE
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Global need for grain sets important
runway for ag sector

CORN DEMAND MOMENTUM
EX: GLOBAL CORN DEMAND ESTIMATES (2007 - 2019F)’
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What is a GMO?

GMOs are crops developed with genetic engineering,
a more precise breeding technique, that enables
someone to take individual traits found in nature and
transfer them to another plant, or make changes to
an existing trait in a plant.

There are nine GMO crops available in the U.S. today with one more approved and coming to market soon
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Biotechnology is also Used
in Many Additional Common Products
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Enzymes Yeast Medicine
Nearly all cheese is Scientists use Most insulin used
made using rennet biotechnology by diabetics is
produced through to create unique produced through
biotechnology yeast strains for biotechnology

use in brewing beer
and making bread
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Humans begin
crop domestication
using selective
breeding.
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Methods of Plant Breeding

Traditional
The traditional plant breeding process introduces a number of genes into the plant. These genes may include the
gene responsible for the desired characteristic, as well as genes responsible for unwanted characteristics.

New Variety DNA Strand
Many genes are transferred
with the desired gene.

Donor Van'oty DNA St‘nnd Recipient Variety
DNA strands contain a portion of an
DNA Strand
organism’s entire genome.

k‘\ N ‘tu‘t“' : %‘“w

Des"ed gene

Genetic Engineering

Genetic engineering enables the introduction into the plant of the specific
gene or genes responsible for the characteristic(s) of interest. By narrowing
the introduction to one or a few identified genes, scientists can introduce
the desired characteristic without also introducing genes responsible for
unwanted characteristics.

New Variety DNA Strand

Donor Organism DNA Strand iy ; : 7
The desired gene is copied from Baci vt ¥araty Only the desired B
the donor organism’s genome. DNA Strand traasferred to a location in the
recipient genome.

o % _
g O ‘ktgc =

t How Our Food Is Grown Desired gene

GMO Answers - https://gmoanswers.com/sites/default/files/Get to Know GMO Presentation.pptx




——

TOKNOW

St =~

INTERSPECIES MUTAGENESIS TRANSGENESIS
CROSSES (GMOs)
late 18005 to today 19305 to today 19905 to today
Combining traits from Breeding and tssue Using chemicals or Adding a specific,
WhatlIt?  Dlni iy omimiouo S DomACerhnoe  SanSSDNASRL © ks et conders
one genetic background  between plants not occasionally induce specific trait
with improved traits crossing naturally a favorable trait
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P Gl T S IR g b e, nd st o, b, How do we create new and improved
o g sl ot varieties of plants? It starts with the seed.
percyed oy YES YES YES YES Plant breeders and scientists work
How many 10,000 to 36000 to P o and 1to3 together to create new varieties to address
ar 300,000+ 300,000 unknown, likely . "
. i thousands evolving challenges to farming and
genceinineseed N O NO NO changing consumer preferences. Humans
have been central in seed improvement for
Govelopmenttime?  “years *yoars. years Years over 10,000 years, and in the last 100
e to Bne years our understanding of genetics has
safe or people, N NO No
animals an e - accelerated and enabled new seed
S — - . improvement techniques. Compared to
i earlier methods, breeders can now make
nomhoand NO improvements to seeds by moving more

e — precisely one or a few genes into a seed.
for labeling? NO NO NO

Sourced by Dr. Kevin M. Folta, Professor and Chairman, Horticulture Sciences Department,
SNSWOIS’ 0= 1o Your Questions University of Florida, GMOAnswers.com and Scitable by Nature Education.
About How Our Food Is Grown Visit GMOAnswers.com for more information. -
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Insect resistance Season-long protection against target pests, reduces the need for
pesticide applications, and lowers input costs.

Drought resistance Ability to grow in much drier areas, conserving water and other environmental
resources.
Herbicide tolerance Fight weeds by applying herbicides only when needed and enabling farmers to

use no-till production methods that preserve topsoil, prevent erosion, and
reduce carbon emissions.

Disease resistance With GM, the Hawaiian papaya industry was able to recover from the
devastating papaya ringspot virus that had crippled the industry.

Enhanced nutritional High-oleic soybeans have been genetically modified to produce oil with more

profile monounsaturated fat, less saturated fat and little-to-no trans fat. Other GM

crops are still being developed for nutritional improvement, including Golden
Rice, which includes -Carotene that could deliver vitamin A to children in
developing nations.

@nNSWers" Open to Your Questions
About How Our Food Is Grown
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Who grows GMOs?

AS OF 2014, GMOS ARE GROWN, IMPORTED, AND/OR
USED IN FIELD TRIALS IN 70 COUNTRIES.

. Growing Biotech and Granting Import . Granting Import Approval Is . Approving Research Field Trials
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How do we ensure that GMOs are safe for use
and consumption?

« GMO crops are studied extensively to make sure they are
safe for people, animals and the environment

« GM seeds take an average of $136 million and 13 years to
bring to market because of research, testing and regulatory
approvals conducted by government agencies in the
United States and around the world."
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1 McDougall,P. (2011). The Cost and Time Involved in the Discovery, Development and Authorization of a New Plant Biotechnology Derived Trait
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GMO Safety: Safe to Eat

GMOs available today are as safe as their non-GMO
counterparts.

They do not cause new allergies, cancer, infertility, ADHD,
autism or any other diseases or conditions.

The safety of GMOs has been affirmed by:
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GMO Safety: Safe for the environment

Biotech crops have reduced agriculture’s environmental footprint:

* Increased yield on current land prevents further deforestation and
protects ecosystems

 Fewer pesticide applications

 No/reduced tillage with GM HT technology means less tractor fuel
consumption and emissions

“In 2013, the permanent CO2 savings from reduced fuel use

associated with GM crops was 62 billion pounds. This is
equivalent to removing 12.4 million cars from the road for a year.”

= Graham Brookes, Agricultural Economist, PG Economics Ltd

8E8’ Open to Your Questions
" About How 0 Food Is Grown

GMO Answers - https://gmoanswers.com/sites/default/files/Get to Know GMO Presentation.pptx




@FT TOKNOW -

GMO BASICS

GMO Safety: Safe to Grow

When testing, researchers look for any difference between the
GM and non-GM plants to make sure the GM variety grows
the same as the non-GM variety.

They are also tested to make sure they
do not unintentionally harm non-target,
beneficial insects, like honey bees and
ladybugs.
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Increased

Between 1996 and 2013, Crop Biotechnology
was Responsible for an Additional Global

Production of:

Metric Tons Metric Tons Metric Tons
of Cotton Lint of Corn of Soybeans

Source: pgeconomics.co.uk 18 MONSANTO @



Economic Benefits

Economic gains of ~US$133 billion were generated
globally by biotech crops between 1996 to 2013.

Biotech cotton in

30% Due to reduced developing countries has
production costs already made a significant

contribution to the income
of >16.5 million
smallholder resource-poor
farmers in 2013.

700/0 Due to substantial yield
gains of 441.4 million tons
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Need More Background?

ABOUT  ASK EXPLORE  PUBLIC ~ SEARCH
GMOANSWERS  YOURQUESTIONS  THE BASICS HEVIEW FORYOURANSWERS

WEANSWER

QUESTIONS

ABOUT GMOs

2 View All Q&As

D oEma

GMOANSWERS.COM
Other GMO Resources:

+_International Service for the Acquisition of Agri-Biotech Applications (ISAAA)
*Genetic Literacy Project

*BioFortified

*Grocery Manufacturers Association (GMAOnline)

Biotechnology Industry Organization (BIO)

«Common Ground

*Food Insight from the International Food Information Council (IFIC)

eScience not Fiction
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