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engmeermg (aka blotechnology, GMOs)
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4. What are somefoodsaety and environmental
issues with GE foods? What about labeling?
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How are the genes and chromosomes
manipulated to create a new plant variety by
classical breeding?

Triticum monococcum Triticum aestivum

Ancient variety Modern bread variety




Information in the wheat genome

Chemical units represented by alphabetic letters

...CTGACCTAATGCCGTA...

,

////////////////,

1700 books 1700 books
1000 pages each (or 1.7 million pages)




Hybridization or cross breeding of wheat

N Random
N

retention of

What is the outcome of
the cross?

How many books are in

the progeny?

TIIImmimmizzmzg

777/ //////////////////’

1700 books 1700 books 1700 books
(or 1.7 million pages) (or 1.7 million pages) (or 1.7 million pages)




Wheat .
G Yield Increase by year

A Soybeans

N

t/ha corn

t/ha wheat or soybeans
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There are new ways to do breeding...
Using a table of contents for the genes
to perform marker assisted selection

...CTGACCTAATGCCGTA...

gLE OF CONTENTS
<N

/////////////////////’

1700 books
Genomics (or 1.7 million pages)




Marker-assisted selection used to protect rice
against bacterial blight and blast disease

Limited to diversity in crop and compatible relatives




NJ& But there are other ways to create |
%" new varieties using the modern |
- tools of genet|cs




Genetic Engineering Methods

Inserts
randomly
in genome

>
N
N
S
N
N
N
N

One-half page
equivalent to a gene

1700 books 1700 books
(or 1.7 million pages) (or 1.7 million pages)




What’s the Process?
How Do You Prepare the Half Page of Information
To Introduce into Plants?

Off switch

Off switch: turns off production of gene product

Gene of interest: foreign gene you want to put into the plant

Marker: Indicates which plants have the gene of interest;
antibiotic resistance, sugar usage




How Do You Get the Half Page into the Plant?

A e

First cut pieces from the leaf. Introduce the gene
with a gene gun or infect the plant tissue with a
naturally occuring bacterium that tr.ansfers the
gene into the plant cell




—’E. '}\!})’ ‘.;L-
7 &
V 4 : R P ﬁ : e ;
, e - G-
'\\‘3’ ~§ Z
2
X
% 4 - 9 (&
%
O 2
Q_ £ \ 2
o o
2
2
/_O ‘-AC")/‘ %
o o 3

T

Put leaf pieces on selection for the marker gene.
Tissue without the marker gene dies, but...




A few cells that received the marker gene live and
regenerate plantlet leaves, which are removed and..




Put into new medium, where leaflets expand and roots
form. Plant can then be moved to soil. Every cell in the
new plant now has the new genes.




Classical Genetic

Breeding compared to Engineering

So How Is This Process Similar to and
Different from Classical Breedlng’?

involving whole genome involving smgle or few genes
When/where gene expressed When/where gene expressed
not controlled by breeder controlled precisely

Source of gene primarily within Source of gene from any

genera — not between kingdoms  organism
like plants & bacteria



Number of
dlffEI‘El:lt GE Cotton
commercially 88% of 2009 acreage
available GE crops
Is limited

GE Canola
85% of 2009 acreage

GE Com GE Sugar beet
85% of 2009 acreage e 95% of 2009 acreage

GE Soybean
91% of 2009 Aacreage

GE Alfalfa
5% of 2006 acreage




Rapid growth in adoption of genetically engineered crops continues in the U.S.

Number of
different traits in
commercially
available GE crops
in U.S. is equally
limited

T T T T T T T T
1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008

Data for each crop category include varieties with both HT and Bt (stacked) traits.
Source: 1996-1999 data are from Fernandez-Comejo and McBride (2002). Data for 2000-08 are
available in tables 1-3.

uchiotech.org
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SOURCE: http://www.ers.usda.gov/Data/BiotechCrops/ ===
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There are a few whole,
genetically engineered
foods in the U.S market

- RS

E Papaya




Worldwide adoption rates are high in 16 developing and
10 developed countries for same crops...

M Acres
445 180
395 160

O Conventional

346 140 B Biotech
296 120

247 100
198 80
148 60

99 40

0 0

82% 75% 26%
Cotton Soybean Canola

Source: Clive James, 2012




...and the same traits are used

—<>— Herbicide Tolerance
—D— Insect Resistance (Bt)

Herbicide Tolerance/
Insect resistance

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011

Source: Clive James, 2012




Despite limited crop and trait types,

worldwide acreage is increasing in 19
~Q— Total Hectares

S developing, 10 developed countries
—&— Developing 2

Total worldwide area cultivated = Areas of
Texas + California + Nevada = 345 M acres
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Lty -
Australian researchers identify
grape genes that provide resistance

to powdery mildew

'/(

SOURCE: Western Farm Press, volume 26, number 16 —
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Arcadia Biosciences develops canola
50% less nitrogen fertilizer

- )

1 . " " o >
o A - . SOURCE: http://archives.foodsafety.ksu.edu/agnet/2007/4-2007/agnet_april 10.htmitstory0) |
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Downregulation of single gene in potato
reduces levels of acrylamide, a potential

rcinogen and known neurotoxin

B Y
B

T PR N o~
R., Bethke, P.C. and and Jiang, J. 2011. Developing Cold-Chipping Potat
' Silencing the Vacuolar Invertase [ . Crop Science 5
\ ¥




About 80% of tomatoes under conducive conditions
suffer from blossom end rot.

Tomatoes engineered for high solids resist the disease

g .
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SOURCESBransgenic processing tomagealso resists blossom end rot™,
http://www.thegrower.com/e-neylletters/fresh-from-the-field/Transgenic-procegg@siomato-also-resists-blossom-end-rot=




Non-browning GE apple opposed by
U.S. Apple Association due to possible
negatlve lmpacts on export market




Tear-free onion developed
by turning off tear-
inducing enzyme

uchiotech.org

/4

SOURCE: “Scientists create 'no tears' onions ", Herald and Weekly Times, 2/1/08
http://'www.checkbiotech.org/green_News_Genetics.aspx? Name=genetics&infold=16834




| Japanese scientists create blue rose
with blue pigments from pansies

tech.org
/4

SOURCE: http://www.japantimes.co.jp/cgi-bin/getarticle.pl5?nn20040701a2. htm =



Slow=Mow. grass addresses watering,
muaintenance and weed problenis
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What is the U.S. regulatory.

process, that governs these
engineerea plantsz;




U.S. Regulatory Agencies

‘USDA | FDA | EPA

e Field testing  Food safety o Pesticidal plants
-Permits -tolerance
-Notifications  Feed safety exemption

-registrations

e Determination of
non-regulated e Herbicide
status registration

Plant pest? Danger to people? M Risk to environment?




Jetermines
Nonregulated Status — 86 granted
(8-11-2012)
Once nonregulated, organism

no longer requires APHIS review
for movement or release in U.S.

Alfalfa — HT -removed

% Potato -IR, VR % Flax - HT

%+ Tomato -PQ Chicorium - AP
Squash - VR Tobacco - PQ

v Canola - HT Rose - PQ

v'Large-scale production
**Not on market




What Are Some of the Issues?




What are some food safety issues?

o Changes in nutritional content
o No'peer-reviewedfood safety tests
siCreationiofialliergensioractivation)of toxilﬁ

sSPhanmalcropsicontammatingioodisupply.

SEGENENOWATOMEOUURONNTESHNAI I ACLETIA!
MCHEaSINYIRNUDIOWEHESIStaNGE

uchiotech.org
(



What are some environmental issues?

o Efficacy of'engineered trait?

shlransfer ofiengineeredigenes tornon-GMQOy.
Organic crops?

£Spread phiiphanrmaceuticaligenesunto
COMMErCGIAINCHOPSE:

SMIOSSIOTGENELCIdIVEISILYZ
J Provgrey flgnes (gana vziiais )7



What are some food safety issues?

o Changes in nutritional content

e Lack of peer-reviewed food safety tests
siCreationiofialliergensiorsactivation of; toxilﬁ
sSPhahmnalcropsicontammatingoodisupply
SEGENENOWATOMNOOUONNLESH NI ACLETI
MCHEaSINYIRNUDIOWEHESIStaNGE

uchiotech.org
(



Difficulties with food safety testing
What to do and how to do it?

toxicity testing of individual components is much
more sensitive than whole foods testing.”

“Nutritional and Safety Testing of Foods and Feeds Nutritionally
Improved through Biotechnology” 2004. Comprehensive Reviews
in Food Science and Food Safety, ILSI




Poultry and Egg Study: Bt Protein

Analysis Example of type of

animal safety tests
14 day poultry feeding study conducted

Diet: contained 64% grain (Bt or non Bt)
Eggs collected on days 13 & 14

Muscle and liver samples collected on day 14

Tissue Bt Protein Analysis
white muscle (10) Not detected
dark muscle (10) Not detected
liver (10) Not detected
egg whites (10) Not detected
egg yolk (10) Not detected




REVIEW STUDY FROM FRANCE

Twelve long-term (>90d to 2yr) and twelve multigenerational (2 to 5
generations) feeding trials in animals of GE feed
showed evidence that GE foods are nutritionally equivalent to non
GE foods and can be safely consumed in food and feed

/
" el ".L. i
! « R &
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< e v =y Y
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SOURCE: Snell C, Bernheim A, Berge J-P, Kuntz M, Pascal G, Paris A, Ricroch AE. 2012. Assessment of the health impact of GM plant diets in long-term and multigenerational
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animal feeding trials: A literature review. Food and Chemical Toxicology 50: 1134-1148.




Scottish microbiologist Anne Glover, a researcher on
biosensors, recently took office as the first European chief

scientific adviser. It appears she looks at science and
technology in a different light than many Europeans.

“If we look at evidence from [more than] 15 years of growing and
consuming GMO foods globally, then there is no substantiated case of
any adverse impact on human health, animal health or environmental
health, so that's pretty robust evidence, and | would be confident in
saying that there is no more risk in eating GMO food than eating
conventionally farmed food...it has nothing to do with genetic
engineering... | would argue that we use every technical possibility —
not just GMOs — it requires every tool in our toolkit to deliver.”

July 24, 2012, http://www.euractiv.com/node/514084



What are some food safety issues?

o Changes in nutritional content

s llackiofipeer-reviewed food safety tests
siCreationiofialliergensiorsactivation of; toxilﬁ
sSPhahmnalcropsicontammatingoodisupply
SEGENENOWATOMNOOUONNLESH NI ACLETI
MCHEaSINYIRNUDIOWEHESIStaNGE

uchiotech.org
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Why Doesn t FDA Have a Labeling Policy
for GM Foods?

Actually it does...

Foods producedithroughibiotechnology are subjectitolsame
labeling laws asialllotherfoods'and foodingredients™

Govi=mandatediabelinformationirelatesito}compositionior:
roodiattrnbutesinotiagrcuitiraliormmanuiactuning Practices

NO IabeI needed |f food essentlally equivalentin
VL andmurition

GMiroodiabelednts
L, Diffarane nyuiridorzl eizizieiarisies
ZRGENEHCENGLEN Al T MKNOWHIEIY ERGISOUICEIE N D EaNULACY Y
SHE] EVatEu Nl EVEISIO NN ON A IOTROXIGICITIPUS



National GM Labeling Laws and Policies

Other nations

Type of
GM labeling

Countries
that enforce
labeling policies

Countries with

partially enforced

or unenforced
labeling policies

probable plans
to introduce a
labeling policy

Countries with

have mandatory
labeling laws

Mandatory

Voluntary

Australia, Brazil,
China, European
Union, Japan, New
Zealand, Norway,

Russia, Saudi Arabia,

South Korea,

Switzerland, Taiwan

Argentina, Canada,
Chile, Hong Kong,
Kenya, Philippines,
South Africa, USA

Croatia, Ecuador,
El Salvador,
Indonesia,
Malaysia,
Mauritius,

Serbia, Sri Lanka,
Thailand, Ukraine,

Vietnam

Nigeria, Uganda,

that vary
dramatically from

UAE, Zambia
country to
country, making
international
- trade
problematic

ucbiotech.org

SOURCE: Marchant, G.E., Cardineau, G.A. and Redick, T.P. 2010. Thwarting Consumer Choice: The Case against Mandatory

{
Labeling for Genetically Modified Foods. American Entreprise Institute, p. 71.
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Issue:

What Will and Won't Be Labeled Under the

California Labeling Initiative?

Response:

California consumers would not be the first to encounter labeling of genetically engineered (GE) products in
the marketplace if the CA Labeling Initiative were to pass. In 1996, British consumers were met with a tomato
paste labeled as being “produced from genetically modified tomatoes”. That product is no longer on the
market but today there is vegetable oil made from GE soybeans on shelves in the U.K.

The purpose of the California Labellng Initiative is “...to create and enforce the fundamental right of the

1 £ s lil r A I Fomil A -l b s, ol il o . 4 bl

i 11

California will vote on its own labeling law in
November but, if passed, law suits will likely
follow

« For any processed foods, unless exempted (see below), there must be clear and conspicuous language on
front or back of package stating, “ Partially Produced with Genetic Engineering “or
“ May be Partially Produced with Genetic Engineering .

prayca.




“One way (foods could be labeled) is that processed foods
could be labeled "natural" only if they are free of GE
iIngredients. But Lemaux says the initiative could also be
iInterpreted as saying that no processed food can be
labeled "natural”, whether or not it is GE or contains GE
ingredients.”

NPR Food Blog, Eliza Barclay May 14, 2012
Similar viewpoint shared in an Aug. 8 article in Los Angeles
Times by Karin Klein
Frocessed tood Is defined as "any tood other than a raw agricultural
commodity and includes any food produced from a raw agricultural

commodity that has been subject to processing such as canning, smoking,
pressing, cooking, freezing, dehydration, fermentation or milling.”




because it had one or more GE processing aids or enzymes.
Processed foods containing one or more GE substances, like
enzymes, added during processing but that are removed from
or are present in very low amounts in the finished product.
Alcoholic beverages.

Processed food where no one ingredient is >0.5% of weight of
processed).

Processed food for immediate consumption in restaurants.
Medical food.



el ol o

Label It Yourself » Label

s Label It Yourself » Label L+l

« 4 labelityourself.org/liy/ & | (¥~ Google Q & |B- ﬁlv

LaM| It Yoursew About Label WhattoLabel Resources

Visit LIY TUMBLR to check out what people are labeling and share your own labeling actions.

MAY CONTAIN s

The Label It Yourself (#L1Y) campaign
empowers people to make educated
decisions about what is in their food,
without waiting for government or
corporations to do it for them.

HOW TO CREATE YOUR OWN LABELS

But some are not waiting and have started
their own labeling “initiative”

SOURCE: http://labelityourself.org/liy/ g




What Do Consumers Think?

If asked directly if they want genetically engineered
foods to be labeled, the great majority of Americans
say yes.

Age Income Education
<35 94.1% <$25k 92.5% High School or Less ~ 95.1%
35-64 93.6% $25k - $49.9k  96.1% gmﬁle College g? -?Z)
65+ 89.7% $50k - $99.9k 91.5% olleget 1%
$100k 92.0% Total 93.1%
Total 93.1% r J70
Total 93.1%

uchiotech.org

{
SOURCE: Thomson Reuters. 2010. National Survey of Healthcare Consumers: Genetically Engineered Food, October 2010
http.//www.factsforhealthcare.com/pressroom/NPR_report_GeneticEngineeredFood.pdf s
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Interest in Adding Information to
Current Food Labels

Most Americans do not wish to see any
additional information on food labels

2012 2010 2008 2007 . Yes

24°/01\ 10 80/0 140/0 1 6%

82% 86% 84%
1\ ‘12 1\ ‘42 1\ ‘12

' But |f asked if there IS any mformatlon they would
like to see on labels unprompted, most Americans
say they don’t want more information...

but number is increasing

\ ) | Q 10. [IF YES] What types of information would that be? [OPEN END]
. *Those who said "Nothing" or "Don‘t know" to Q10 were recoded as "No" answers in Q2.




| And, if unprompted, information about GMO content
| 1s not high on their list of additional label information

Nutritional Info | 36

Ingredients

Food Safety Info (ex: allergy info, |
expiration dates, side effects)

Source/Processing Info

Other

Don't Know/Refused

Biotechnology (incl: "GMO",
Engineered/Modified, Genetic)

Q 9 . Can you think of any information that is nor currently included in food labels that you would
like to see on food labels?

Q10. [If yes . . .] What types of information would that be? [OPEN-END]
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...processed foods are different.
Tomato sauce contains

many varieties — a GM variety would

have to be tracked to assure correct

content information, depending on
type of label required.

May contain
genetically modified
tomatoes

Contains
genetically modified
tomatoes




But there are foods that are tracked for
consumer choice... like organic and...




... Kosher

For which
people pay
premium
prices
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Should
everyone pay
a premium
price for GE-
free foods if
there are no
food safety or
nutritional
differences?




If there is demand, might
another solution be to allow
the creation of a specialty

market for GE-free products
for which people pay a
premium price and for which
farmers are paid premium
prices to grow them?




And some companies are not waiting for

changes in labeling laws. They have stepped

up to fill this demand

d’/ 1&.\\\\:\
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Organic feed company carves out niche free of biotech ingredients

Effort grew out of
customer fears of
genetically modified
soy products

By STEVE BROWN
Capital Press

BELLINGHAM, Wash. —
Scratch and Peck Feeds is the
first feed company in North
America to be certified as a
source of nongenetically mod-
ified products.

Owner Diana Ambauen-
Meade started the company

in 2009, obtaining organic
grain from Pacific Northwest
farmers and formulating feed
for chickens, turkeys and pigs.
Her feeds are sold online and
at more than 70 retailers in the
West.

The feed company was cer-
tified July 9 by the Non-GMO
Project, which since 2005 has
put its stamp of approval on
nearly 300 businesses and
5,000 products in the U.S. and
Canada.

Those businesses include
restaurants and food proces-
sors that make products rang-
ing from boxed cereals and

baking mixes to confections
and bee products.

Courtney Pineau, commu-
nications manager for the non-
profit, said 60 percent of the
companies verified are certi-
fied organic, but they want to
go above those standards.

“The National Organic Pro-
gram identifies genetic engi-
neering as an excluded method
but not as a prohibited sub-
stance,” she said. “Many
biotech crops are being plant-
ed with genetically modified
traits, which risk contamina-
tion of organic crops. If you
don’t test, you don’t know.”

SOURCE: "Organic feed company carves out niche free of biotech ingredients", Capital Press, July 26, 2012
http://www.capitalpress.com/content/SB-Non-GMO-Project-071112-art

However, she said, “We
never call something GMO-
free, only non-GMO.”

The Non-GMO Project
started at a small natural gro-
cery store in Berkeley, Calif.
In response to letters from cus-
tomers concerned about a ge-
netically modified soy lecithin
the store was carrying, a group
of employees initiated the
“People Want to Know Cam-
paign.”

That effort grew to include
161 grocery stores and co-ops
in a letter-writing campaign
to manufacturers of natural
food products and supplements.

%

S~ Apackage of Scratch
_— andPeck feed labels
its contents as non-

1 GMO. The company

was recently certified

as such by the Non-

GMO Project, which

uses a third-party to

test for the presence
of biotech traits.

Capital Press file photo

They discovered there was no
consistent, industry-wide stan-
dard for nonbiotech crops.
In cooperation with a third
party, FoodChain Global Ad-

visors, the Non-GMO Project
established a product verifi-
cation program that includes
traceability, segregation and
testing at critical control points.

ucbiotech.org




Now to some environmental issues?

o Efficacy of'engineered trait?

shlransferofiengineeredigenes tornon=-GMQOy.
OrganiC/Crops?.

ESpread ofiipharmaceuticaligenesunto

SNIGSSIOTGEN ELGIIVETSILYZ

SEETOPELWAIYNLSHGENCRIALENLS)




What are some environmental issues?

o Efficacy of'engineered trait?
e Transfer of engineered genes to nhon-GMO/

organic crops?

SNIOSSIoTigEnetIcdIVErSILY 2,

0 Provsrey fe i (Jass alisi)?
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What Exactly Is Organic Agriculture? It is
a production system that...

Places a priority onthealthiof.crops, animals;
Tarmers, environment; and consumers

Doesn tiuse syntheticpesticidesiand fertilizers

Eocusesionimprovingisoilfertlity, throughiuse
of orgamc matter andCOVERCropPS

SRMUStHave _3 \ /a:us JJ:LJJ nopronbitedimaterial
dNdiENNSHECtEdIoNIanannual BaSISEyad
USDARICGHEUILEU ICETUT EIR O EICETLIIEN IOTT AN G

P. Ronald UC Davis




Can Organic Agriculture
Coexist with GE Crops?

ucbiotech.org




Communicate to avoid pesticide drift, winemaker says

By MATEUSZ PERKOWSKI
Freelance Writer

Fifteen years ago, David
Adelsheim received some bad news.
His vineyard manager had noticed

Is this the first time coexistence between

conventional and organic agriculture has
been an issue?

'Was OVergrown with Dlackperry
bushes with a growth regulator her-
bicide containing 2,4-D. Aside from
killing the blackberries, some of the
herbicide had drifted onto the rows
of grapevines growing only 15 feet
away.

Roughly five acres were affect-
ed by the drift, which was about a
third of Adelsheim Vineyards at the
time. The first several rows were
the most badly damaged, but even
grapevines 30 rows down were show-
ing some deformation. Because the
neighbor had sprayed in mid-spring
—after the grape bud break bl,lt pri- MATEUSZ PERKOWSKI/For the Capital Press
or tobloom ~much of the year'scrop | payid Adelseheim examines some grapees at his vineyards near Newberg, Ore. Fifteen years ago, herbicide

had been aborted, and the remain- i 2 .
Sk vievsewieion 00 dithag e o i ;t:{f; ?:cn;i%f:d several acres of his grapevines, and Adelsheim said the affected plants have never

any grapes.

In the decade and a half since
then, Adelsheim Vineyards has man-
aged to overcome the injury caused
by the incident — the company has
expanded to 180 acres, and the five
acres ravaged by the herbicide have
largely recovered. Nonetheless,
Adelsheim said the effects of the

ucbiotech.org




What is Co-existence

« Development of best management practices to minimize
adventitious presence of unwanted material

« Effectively enable different production systems to co-exist to
ensure sustainability and viability of all production systems

» General concept of co-existence is well established in California
with conventional, organic and IPM systems working together

One of the most divisive issues regarding coexistence is
idea that a choice must be made between EITHER
“organic agriculture” OR “GMOs”

As long as these issues are polarized into “all is permitted” or
“nothing is permitted”, rational discussion is impossible.
Dualism (right versus wrong) — jeopardizes compromise




How might a GE crop be a co-existence

|ssue for an org anlc farmer'?




=What Genetic Modification Input
Methods Are PERMITTED?

(§ 205.2 National Organic Program)

e they “...include the use of traditional
breeding, conjugation, fermentation,
hybridization, in vitro fertilization, or tissue
culture.”

F.J. Chip Sundstrom CCIA



..And What Genetic Modification Input
Methods Are PROHIBITED?
(§ 205.2 National Organic Program)

o “A variety of methods...are not considered
compatible with organic production. Such

Are There Tolerances for GE in g

Organic Products?

positions of genes when achieved by
recombinant DNA technology).”

F.J. Chip Sundstrom CCIA



There are tolerances for pesticides but not
for GM content

Pesticides: “When residue testing detects
prohibited substances at levels that are

greater than 5% of the EPA’ s tolerance for Coo
the specific pesticide residue detected...the @3’/'

agricultural product must not be sold or
labeled, or represented as organically

produced.”

‘ GMOs: At the present time there are no

é:e specified tolerances for GMOs in organic
products. Organic products are not
‘guaranteed’ GMO-free, although some

organic farmers sign contracts guaranteeing

GMO-free



Where to
get more
information

on the
iIssues?

® 00

uchiotech.org - Science-Based |I...

Ll

ucbiotech.org - Science-Based Information and Resources on Agriculture, Food and Technology
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ucbiotech.org/index.html
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'ucbiotech.org

ABOUT US | IN THE NEWS | BIOTECHNOLOGY INFORMATION

RESOURCES

know
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ISSUES & RESPONSES

Common issues and responses, related to topics like agriculture, foods, food safety, bioenergy,
agricultural practices and biotechnology, are covered and include scientific references. Content and
choice of literature is the sole responsibility of Dr. Peggy G. Lemaux. Some issues are updated from
two Annual Review of Plant Biology articles Part I | Part II. Note our policy regarding outside links.

Search by Phrase List all by Category
Enter a keyword such as “food”. Alternatively, you may list all of the questions related
You can also search by combination of words such as to a category.
“water and food”. Select a category, and click “Display.”
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\ Scarch Again?

Your search for bt corn safe to eat? returned the
following results

Results are given in order of relevance

Are Food Safety Studies Conducted on GE Foods? Response

Besides Genetically Engineered Crops, Does Genetic Engineering Play a Role in
Producing Food? Response

Were Foods Made From Bt Corn Removed from the Market Because of Allergenicity
Concerns? Response

Is the Bt Protein Safe for Human Consumption?

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

‘Bt proteins, naturally occurring insecticides produced by the soil bacterium, B.
‘thuringiensis, have been used to control crop pests since the 1920s (1), generally as
‘microbial products. Many strains ... Read more...

| Filed under [Food Risks] [Food Safety] [Pest Tolerance] [Regulation]

Can Federal Regulatory Agencies Stop Planting of Genetically Engineered Crops That
Pose Environmental Risks? Response




Is the Bt Protein Safe for Human Consumption?

. Is the Bt Protein Safe for Human... +

| Q { ucbiotech.org/answer.php?question=3 &, -'" Google

Response to the issue you raised will appear with links to
the scientific literature. If that doesn’ t answer your

question, go back to the responses and choose another.

Is the Bt Protein Safe for Human Consumption?

Response:

Bt proteins, naturally occurring insecticides produced by the soil bacterium, B. thuringiensis, have been used
to control crop pests since the 1920s (1), generally as microbial products. Many strains of B. thuringiensis
exist that produce different Bt proteins varying in the insects they target, e.g., larvae of butterflies and
moths, beetles, and mosquitoes. The insecticidal Bt proteins form crystalline protein bodies inside the
bacterium, hence the name Cry proteins. Full-sized Cry proteins are inactive until eaten by target insect
larva, and inside the midgut they are cleaved and become active. The smaller, active peptides bind to
specialized receptors, creating holes in the gut membrane that cause contents to leak and kill the larvae. The
precision of different Bt proteins for their targets resides in the specificity of their tight binding to companion
receptors in the insect gut (2).

Bt microbial products have a long history of safe use (~40 years) with only two reports prior to 1995 of
possible adverse human effects, neither of which was due to exposure to Cry proteins (3). In a 1991 study that
focused on exposure via inhalation of Bt sprays, results showed immune responses and skin sensitization to Bt
in 2 of 123 farm workers (4). In a 2006 article, the Organic Consumers Association linked this observation to
possible impacts of Bt in GE foods, warning that “Bt crops threaten public health” (5). But the respiratory
sensitization observed in the farm workers does not provide validation that oral exposure to Bt would result in
allergic responses.

In recent years a variety of safety studies were conducted specifically on native Bt proteins to show that they
do not have characteristics of food allergens or toxins (See 6, 2, and 7 for reviews). In its review of Bt
proteins, the EPA stated that, “several types of data are required for Bt plant pesticides to provide a
reasonable certainty that no harm will result from the aggregate exposure of these proteins.” The data must
show that Bt proteins “behave as would be expected of a dietary protein, are not structurally related to any
known food allergen or protein toxin, and do not display any oral toxicity when administered at high doses”
(6).

The EPA does not require long-term studies because the protein’s instability in digestive fluids makes such a
studies meaningless in terms of consumer health (8). In vitro digestion assays were used to confirm
degradation characteristics of Bt proteins, whereas murine feeding studies were used to assess acute oral




Are Food Safety Studies Conducted on GE Foods?
. Are Food Safety Studies Conduc... u 4 L =

4 » | |& | | ucbiotech.org/answer.php?question=2 & | (29~ Google Q) A B~ *|'

toxicity testing of individual components are actually more sensitive and accurate in assessing safety (15).
Therefore, in addition to whole foods, safety tests are conducted on individual products of introduced genes,
both target and selectable marker genes, on the basis of the food additive provision (Section 409) of the 1992

Literature cited will appear with links when possible to
the articles so that you can see them yourselves.

—_—————
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What are some food safety issues?

o Changes in nutritional content
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PRODIGENE

Production of pharmaceuticals in edible crops
caused concern because of transgenic corn

contaminating subsequent soy crop —
resulting in fines over $1M




In part because of examples like Prodigene,
USDA tightened rules on Pharm/Industrial Crops
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The Mevcury News

MercurvNews.com

'Pharm crop' debate takes root in
California Biotech

By Paul Jacobs and Lisa M. Krieger
Mercury News

YUBA CITY - An experimental new form of rice, engineered to produce commercial

California company growing pharma rice with
two genes to speed recovery from childhood
diarrhea moved field production to Kansas away
from rice-growing area.

Zavaleta, N et al. 2007. J Ped Gastroenterol Nutrition 44:258-264
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