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Roadmap for talk

* Some broad perspectives
* What are GMOs and where are they?
* Measure 92 — why | am strongly against it



Billions are malnourished now, and it’s

PERCENT OF POPULATION RECEIVING SNAP BENEFITS IN 2010

a very scary future . E—
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The Future of Food




Climate change & travel creating

urgent pest problems
takepart

Ehe New Hork Times
IN THE NEWS LIFESTYLE FEATURES & COLUMNS TAKE ACTI(
July 27, 2013
This Killer Fungus Could Force the Whole y .
World to Go G uten-Free A Race to Save the Orange by Altering Its DNA
Rust is depleting our bread supply, but how do we feel about genetically modified wheat? By AMY HARMON
o CLEWISTON, Fla. — The call Ricke Kress and every other citrus grower in Florida dreaded came while he was driving.
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Field trial of Xanthomonas wilt disease-resistant
bananas in East Africa
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Pesticide poisoning common in
developing world — GMO eggplant,
cotton has helped
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Photo Credit: ISAAA Brief 47

http://www.isaaa.org/resources/publications/briefs/47/download/isaaa-brief-47-2014.pdf



Natural toxins in food pose serious problems
for the poor — GMO corn has helped

Child with liver cancer in Mozambique
due to consumption of mycotoxins

photo courtesy of Rick Roush

- Esophageal cancer - Bt GMO corn above

- Neural tube defects, spina bifida - Fungal contaminated,

- 155,000-172,000 cases per year from mycotoxin-producing
alflatoxin (F. Wu, Michigan State U.) corn below



Billions suffer from micronutrient deficiency

Widespread, impacts severe, and decades of supplements

unable to overcome — Breeding and GMOs
help QOLDEN RICE

lnqn Putrykus

Young women suffering

blindness due to Vit A
Image sources: Petaholmes based on WHO data; deficiency

Vitamin A deficiency affects one-third of children under the age of
five around the world —iron, zinc deficiency also major problems



commons.wikimedia.org/wiki/File:Vitamin_A_deficiency.PNG
commons.wikimedia.org/wiki/File:Vitamin_A_deficiency.PNG
http://www.who.int/nutrition/publications/vitamin_a_pub/en/

My bottom line

GMOs are very powerful tools for hunger and
sustainability

But also not silver bullets — Need prudent
management and integration with other tools

Retain and employ the method to aid
breeding, while continually improving its
management

Don’t throw out the baby with the bathwater!
(as measure 92 puts us on the road to doing)



Roadmap for talk

* Some broad perspectives
 What are GMOs and where are they?
* Measure 92 — why | am strongly against it



Crop domestication the basis of

agriculture, enabled civilization
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Radical changes in domesticated animals:
All dogs derived from the wolf by breeding




Breeding continues and is acceleratin
in age of massive DNA sequencing

Growng Gedes HO AP G [ New Products / Mest-ndps Ras at

Desler Locater 3
Plant-Indigo Rose Tomato
Tecrtora's Tomato Tame-Or

80 Says Urike sy lomalo Pal we have sserf hdge
Reae & Me St Mgh-anthocynnin o commercinly
avaiabie anywhere in the world The high amoust of
anthocysnin (3 natarslly occcurmng pigment that has deen
shown to fight desease m humemd | crestes quis » viranl
BEGo, almes! e skin on the 2 nch, rownd frut. The
purple colorng eccurs on the porman of the frut that is
expased to ight, wivie fe shaded portion starts out green
and turs deap rd when matrs baide, e fesh ravealy
the same fouge tone with o superbly balanced mulh
faceted tomateey flavor The indeterminate plants have an
open habk and are very vigorous producers. Beed at
Oregon State Unoreratty

Avalable only wihin the contiguous US
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Genetic engineering defined

Traditional
plant breeding

Genetic
engineering

o
®
® X
®
°. o
Variety Variety B
A
..
®
® X
® Asexual
® PY modification or
insertion from
any gene

source



Regeneration
of GE

plants from
modified
vegetative cells




Then propagated normally (seeds,
cuttings) and tested for health and new

gualities, incorporated into breeding
programs

Propagation of poplars in
tissue culture



GMO crops widespread, rapidly

adopted

Grown on >10% arable land on planet, extensive
uptake in developed and developing world

Global Area of Biotech Crops, 1996 to 2013: ’\
Industrial and Developing Countries (M Has, M Acres) .sm
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf

Four crops dominate,
3 crops grown in USA

Global Area of Biotech Crops, 1996 to 2013:
By Crop (Million Hectares, Million Acres)

M Acres
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173 70
148 60
124 50
99 40
74 30
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25 10
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides. . - : .
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Major reports on GMO crops show very
large positive impacts on economics,
sustainability, in USA and worldwide

Review in Advance first posted online
on Angust 14, 2013, (Changes may
sill occur before final publication
online and in print.)

DIVISION-ON EARTH AND LIFE STUDIES

Agricultural Biotechnology:

The Impact of | B

L 2 Economics, Environment,
Genetically Engineered Crops Ethics, and the Future
on Farm Sustainability in the Al . Bennc - Gl ChicHam
United States e o

L'n:\.'usuv of Calfornia, Davis, Cal:forma 95616; email abbennerr@ucdavis edu,

cichiham@ucdsvis.edu

*Deparmment of Agriculnural and Resource Economics, Unsversiey of California, Berkeley,
alefornss 94720; emad: gmb103@berkeley.odu, zilher 1@berkeley.adu
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THE NI'&TONAL ACAQ{-‘NES l".'\l‘bﬂ!ﬂ-:ﬂﬂ'vfr\'tmo:ml.‘ 124612 Abstract

iy et e Ry S Sy s bt Agricultural biotechnology and, specifically, the development of genet-

) ically modificd (GM) crops have been controversial for several reasons,
i T A 2 :

Main beneficial impacts are economic value, and reduced cost or ecological impacts
of insect pest and weed control



Benefits provided by biotech crops, on
a global scale: 1996-2012

* Increased crop production valued at US$116.9
billion

* Conserved biodiversity (indirectly) by saving 123
million hectares of land from 1996-2012

* Helped alleviate poverty for >16.5 million small
farmers and their families totaling >65 million
people, who are some of the poorest in the world

* Reduced tillage = less energy use and less
greenhouse gas emission: Equivalent to
removing 12 million cars/year from the road

http://www.isaaa.org/resources/publications/briefs/46/topfacts/default.asp



http://www.isaaa.org/resources/publications/briefs/46/topfacts/default.asp
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There are legitimate concerns that GMOs
with pest management traits have not
been managed well

THE TROUBLE WITH GMOs

AGAINST MY BETTER JUDGMENT, I'm

dipping my toe into the genetically modified

m debate

These are rough waters. GMOs seem 1o

polarize people more than almost anything
else — especially in terms of whether they

are safe to cat or to grow. | try to stay opes

mind

use of GMOs

w0 the topic, but it's obvious that the

n agriculture bas created some

big

The problem facing GMOs isn't with the
technology per se; ir's with how they have been
deployed. Despite promiscs of improved food
security, increased yields, decreased chemical

use and more nutrinous crops, GMOs end up

causing many disappointing failures

To begir lle GMO cfforts may have

starred with pe tions to impre
security, they ¢
are better ar in

com (mos

soybeans (mostly for animal feed), cotton

and canola. While the techne vight have

than

y an increase in herdicide use on U S

apparently mos

croplands, likely because weeds have be

resistant to Roundup. Here th

have been a lack of systemas thinking
“rebound

cmical weed control

would have anticipated the

prob

lems inherent in ch

1 also become skepeical when GMO ap

proaches are punued instead of simpler ways
e same problem. For example
ot about biotech cn at are

¢ tolerant, fix their own nitrogen and

they are a long way from be
id. Why nox §

agronomic approaches — st
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ready for the real w s On

ver

crops. mulching and organic-s

instead, which could yield rew

todey?

Similarly. instead of engineering better nutrri

don Into crops 1o make GMOs such as g

iden

not grow conventional nutrient-rich

rice, w
crops such as fruits and vegetables? Why focus
aple
cffective?

on more technical solutions, where a si

approach might be as (or more

and business models, and less on the social

and environmental impacts
1 urge GMO advocates to take a step back
and think more bolisvically about GMO tech

nologies in the context of the |

rked

ally foed

dvocares bristle ood, ¢

ing of GMO food

it wasn't applied to crops thar acru Finally, many GMO

connecting agriculture.

world's poot at efforss to require lak and the environment. | encou

Furthermore, GMOs have had uneven because they see “no substandial biological build more inserdesciplimary rescarch eams

success in boosting yields. Instead of difference” between GMO and traditional — with social schentists, ecologists, organic

mprov

ing plant growth, they have mainly crops. Maybe, but that’s not the point. Its farrr

eplaced

and GMO critics. | suggest support

ing more of their work with public funding

¢ failed to live

GMOs have freaquent up to tf potenti t help ensure that social and environmental

bencfits are put ahead of profis. And | would
: b sorve bock sides of che CNCY Act

not because they are inherently flawed, but bec

GMOs have frequently failed to live up to their potential,

et ae s s e 00 4 o et 2 a e - e L

not because they are inherently flawed, but because

they have been poorly deployed into the complex social
and environmentat contexts or the real worlad.




The method is not just about weed
and pest management

It has highly diverse and expanding
applications

Many other crops and traits starting
to be used, or in the pipeline for
near term use



Virus-resistant papaya saved the Hawaiian
industry in the mid-1990s / ~80% of papaya
today

*Nobel prize
winning
“immunization”
in plants —
stimulates
natural
defenses

*Great
humanitarian
potential in
developing
world

. ; GMO, virus-resistant
Courtesy of Denis Gonsalves, formerly of Cornell trees
University



Drought-tolerant maize — Planted on

~150,000 acres — Also tested in Africa
Important tool given climate change, water
shortages?

! y
Because of the advanced érovgbt-tolerant bistech Irad, A ;3 3
Gemuty’ DroughtGard™ Hybrids adopt 1o drought conditioas. ‘

oy e Hydroeffucnency_ y/

o i S e ot g Dom more 4

trait technalagy helps DeoughaGard Hybrids withstand
drought conditioss for 2 betier chance of mavimiring W
kesneds per ear aad oversll yleld potential. |

th less water '
[eeniy '

DROUGHTGARD HYBRIDS

THE INNOVATOR OF HYDROEFFICIENCY
Visk your seed tep of genity com/droeghvigand




Antioxidants — Purple tomatoes with
increased antioxidants and rot

resistance

Current Blology 23, 1094-1100, June 17, 2013 ©2013 Elsevier Lid All rights reserved  http://dx.dol.org/10.1016/.cul

Anthocyanins Double the Shelf Life
of Tomatoes by Delaying Overripening
and Reducing Susceptibility to Gray Mold

Yang Zhang,' Eugenio Butelli,' Rosalba De Stefano,? They are produced by plants t

Henk-jan Schoonbeek,' Andreas Magusin,’ dispersers [9]. Anthocyanin p
Chiara Pagliarani,” Nikolaus Wellner,* Lionel Hill, induced under stress condition
Diego Orzaez,® Antonio Granell,® Jonathan D.G. Jones.* gens [11]. Besides physiologica

and Cathie Martin'* cyanins are associated with proj
YJohn Innes Centre, Norwich Research Park, Norwich, [12), cardiovascular diseases |
NR4 7UH, UK disorders [13).




Healthier oil: High oleic acid and

omega-3 soy oil

HOME PAGE | TODAY'S PAPER | VIDED | MOST POPULAR LS. Edition +

Ehe New Yok Ei .
s Business Day

WORLD U.S. NY./REGION BUSINESS TECHNOLOGY | SCIENCE | HEALTH | SPORTS & OPINION

Al

In a Bean, a Boon to Biotech

=
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Lapfae

Partially Hydrogenatet
Soybean Oil

Heavily Hydrogenatsf
Soybean 0il

plenish

Mgt Oleic Soybean O

DuPont Pioneer’s oil compared with soybean oils with partly hydrogenated oils, the source of trans fats
By ANDREW POLLACK

A new federal push to purge artery-clogging trans fats from foods K3 racesook

could be just what the doctor ordered — not only for public health but

W TWITTER
for the unpopular biotechnology industry, specifically, two developers B cconies
of genetically modified crops. =

B coaver

“It almost mirrors
olive oil in terms of
the composition of
fatty acids.”



Better potato - “Innate” Potato — reduced
browning and acrylamide (J waste,

M safety)

Trait #1 - Silenced PPO (Enzyme) S

e Non-browning when cut

e Reduced black spot bruise ‘ )

Trait #2 - Reduced Asparagine (Amino Acid) _— Non-Browning
e Yields a 50-80% reduction in -
acrylamide when baked or fried | u Control
e Meets Prop 65 in California 400 4
300 -
Four Improved Varieties — 200 -
. 100 -
e Russet Burbank, Ranger Russet, Atlantic,
Snowden 0
Atlantic Ranger FF Burbank
* No effect on taste, texture, or performance Chips

e USDA approval expected in 2014 Lower Acrylamlde




Helping forests: American Chestnut

restoration by genetic modification

Sign In | Register a

SCIENTIFIC
AMERICAN"

News & Features Topics Blogs Videos & Podcasts Education

Energy & Sustainability » Scientific American Volume 310, Issue 3 2 Email & Print

NS The American Chestnut's
" Genetic Rebirth

‘ew

(E:e;n_lury A foreign fungus nearly wiped out North America's once vast chestnut
ram
See Inside forests. Genetic engineering can revive them

By William Powell

In 1876 Samuel B. Parsons received a shipment of More In This Article

chestnut seeds from Japan and decided to grow and sell

= A New
the trees to orchards. Unbeknownst to him, his shipment ;" Generation
likely harbored a stowaway that caused one of the __ of
American

greatest ecological disasters ever to befall eastern North
America. The trees probably concealed spores of a
pathogenic fungus, Cryphonectria parasitica, to which
Asian chestnut trees—but not their American cousins—
had evolved resistance. C. parasitica effectively strangles

Chestnut Trees
May Redefine
America's Forests

C

March 2014 issue - Scientific American




Improved nutrition:

Biofortified plants for the poor
and developing world

-
S
HarvestPlus

Breeding Crops for Better Nutrition

Sources: HarvestPlus; CIMMYT



http://www.harvestplus.org/
http://www.flickr.com/photos/cimmyt/4685845446

Vitamin A enrichment for the poor in
Africa — “Super banana”

Vitamin A Super Banana in human trials

The first human trial to test the efficacy
of a genetically modified (GM) nutrition-
ally enhanced banana is starting in the US.
Conceived by researchers at the Queensland
University of Technology (QUT) in Brisbane,
Australia, to provide a good source of beta
carotene, the Super Banana has $10 million
in backing from the Bill and Melinda Gates
Foundation. The genetically enriched, golden-
colored banana may help prevent blindness
caused by vitamin A deficiency in Ugandan
children whose diets are deficient in this nutri-
ent (Nat. Biotechnol. 30,1017-1019, 2012). But
leaders of the banana project are embarking on
a historically precarious path. Golden Rice, the
previous GM crop developed to alleviate vita:
min
ity ai
deve
been commercianzea 1n 1ts target country, the
Philippines. Whether the banana will meet a
similar fate remains to be seen.

NATURE BIOTECHNOLOGY VOLUME 32 NUMBER 9 SEPTEMBER 2014 \

% 1 \ '
\‘ > ‘
Opposition from anti-biotech activists in :

thel n.ledla S0 far l?as been minimal, and rz}c%lcal But is it golden? Stephen Buah (left) and James Dale, from Queensland University of Technology,
activist presence in Uganda and other African  gjsplay the Super Banana.

countries is generally small. “T don’t have the feel-

Erika Fish, QUT

fa, Inc. All rights reserved.




By far the most carefully studied crops
for safety — no question

 Of 129 GE crops commercialized in the US and
129 have had FDA consultation

— EPA and/or USDA also do evaluations for most
types of crops

* Foreign regulatory bodies repeat and verify most
safety assessments

 Health Canada, FSANZ, EFSA, Korea FDA, EFSA, Chinese
Ministry of Agriculture, Japan Food Safety Commission



Overwhelming conclusion of food/feed
safety from hundreds of studies

“The experimental data
collected so far on authorized
GE crops can be summarized as
follows: (a) there is no scientific
evidence of toxic or allergenic

effects.....”

ealthcare.com/bty
nt), 1549-7801 (electronic)

c - = l R - SN: ¥ P -
ritical Reviews informa
in .iomhw Crit Hev Biotechnol, Larly Online: 112
ogy @ 2013 Informa Healthcare USA, Inc. DOI: 10.3109/07388551 2013.823595 healthcare
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Numerous studies independently

éa’ﬁ}.
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Studies with independent funding

This is a partial list of independently-funded studies on genetically engineered crops that we have collected as part of the
GENetic Engineering Risk Atlas (GENERA). This list is out of date as we have been working on GENERA. About 1/3 of the
studies about risks of genetic engineering are from independent funding sources. Visit the full Studies for GENERA, list.

Independent studies on GMOs:

. Powell M. Wheatley AO. Omoruyi F, Asemota HN. Williams NP, Tennant PF. 2009. Comparative effects of dietary
administered transgenic and conventional papaya on selected intestinal parameters in rat models. Transgenic research
19{3):511-8.

2. Batista R, Saibo M. Lourengo T, Oliveira MM. 2008. Microarray analyses reveal that plant mutagenesis may induce

mare transcrigtomic changes than transgene insertion. PNAS 105(9):3640-5. (full text)

3. Béhme H. Rudloff E. Schéne F, Schumann W. Hither L, Flachowsky G- 2007 Nutritional assessment of genetically
maodified rapeseed synthesizing high amounts of mid-chain fatty acids including production responses of growing-
finishing pigs. Archives of animal nutrition 61(4):308-16. 2007.

4. Baudo MM, Lyons R, Powers S, Pastori GM, Edwards KJ. Holdsworth MJ, Shewry PR 206. Transgenesis has less

impact on the transcriptome of wheat grain than conventional breeding. Plant biotechnology journal 4(4):369-80.

. Brake DG, Thaler R, Evenson DP. 2004. Evaluation of Bt (Bacillus thuringiensis) cern on mouse testicular development
by dual parameter flow cytometry. Journal of agricultural and food chemistry 52(7):2097-2102.

6. Brake DG, Evenson DP. 2004 A generational study of glyphosate tolerant soybeans on mouse fetal postnatal
pubertal and adult testicular development. Food and chemical toxicology 42{1):29-36.

. Atkinson HJ. Johnston KA. Robbins M. 2004. Prima facie evidence that a phytocystatin for transgenic plant resistance
to nematodes is not a toxic risk in the human diet. Journal of Mutrition 134(2):431-434. (full text)

. Bakan B, Melcion D, Richard-Molard D, Cahagnier B. 2002. Fungal growth and Fusarium mycotoxin content in isogenic
traditional maize and genstically modified maize grown in France and Spain. Journal of agricultural and foed chemistry
50(4): 728-T31.

_ Aulrich K. Béhme H. Daenicke R, Halle |, Flachowsky G- 2001. Genetically modified feeds in animal nutrition 1st
communication. Bacillus thuringiensis (Bt) corm in poultry. pig and ruminant nutrition. Archiv fiir Tierernahrung (Archives
of Animal Mutrition} 54(3):1583-195.

10. Béhme H. Aulrich K. Daenicke R, Flachowsky G. 2001. Genetically modified feeds in animal nutrition. 2nd
communication” glufosinate tolerant sugar beets (roots and silage) and maize grains for ruminants and pigs. Archiv fiir
Tierernahrung (Archives of animal nutrition) 54{3):197-207.

11. Arencibia A, Gentinetta E. Cuzzoni E, Castiglione S, Kohli A, Vain P, Leech M. Christou P, Sala F. 1995. Molecular
analysis of the genome of transgenic rice {Oryza sativa L ) plants produced via particle bombardment or intact cell
electroporation. Molecular breeding 4{2):99-109.

12. Bub A Méseneder J. Wenzel G, Rechkemmer G, Briviba K. 2008. Zeaxanthin is bioavailable from genestically modified
zeaxanthin-rich potatoes. European journal of nutrition 47({2):99-103.

13 Catchpole GS, Beckmann M Enot OF Mondhe M. Zywicki B, Taylor J. Hardy M. Smith A King RO Kell OB, Fiehn
0, Draper J. 2005. Hierarchical metabolomics demonstrates substantial compositional similarity between genetically
madified and conventional potate crops. PNAS 102(40):14458-62. (full text) The metabolite analysis and statistical work
was funded by the Food Standards Agency (London) as part of its GO2006 project.

14. Chambers PA, Duggan PS, Heritage J, Forbes JW. 2000. The fate of antibiotic resistance marker genes in transgenic
plant feed material fed to chickens. Journal of antimicrobial chemotherapy 49(1):161-164. Movartis, formerly Ciba-
Geigy, provided the genetically modified maize seeds used in this study. This work was funded by a grant fram the
Food Standards Agency.

16, Chen 2L, GuH LiY. SuY, WuP, Jiang Z, Ming X. Tian J, Pan N, Qu LJ. 2003._Safety assessment for genetically
modified sweet pepper and tomato. Toxicology 1858(2-3):297-307.

16. Cheng KC. Beaulieu J. |guira E. Belzile FJ. Fortin MG, Strémvik MY, 2008. Effect of transgenes on global gene

expression in soybean is within the natural range of variation of conventional cultivars. Journal of agricultural and food
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http://www.biofortified.org/genera/studies-for-genera/independent-funding/

126 independent studies as of July 2014 600 total
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Is GM food safe?

ming majority of exf

s GM food safe?

if an overwhelming majority of experts say something is
then any sensible non-expert should assume that they are pro

AMAR

AMAG

The American Association for the
Advancement of Science is an
international non-profit organization
AAAS serves some 261 affiliated
societies and academies of science.

“The science is quite clear: crop

improvement bg the modern molecular
techniques of biotechnology is safe.”

The premier body of physicians in the
United States

“There is no scientific justification for
special Iabelin% of genetically
modified foods.

Bioengineered foods have been
consumed for close to 20 years, and
during that time, no overt
consequences on human health have
been reported and/or substantiated in
the peer-reviewed literature.”

RoOYAL
SOCIETY
The National Academy of Sciences is a MEDICINI

non-profit organization in the United
States. It is the Bremier scientific body
in the United States

“To date more than 98 million acres of
genetically modified crops have been
grown worldwide. No evidence of
human health problems associated
with the ingestion of these crops or
resulting food products have been
identified”

England’'s top medical society, the
Royal Society of Medicine is an
independent educational organisation
for doctors, dentists, scientists and
others involved in medicine and health
care
“Foods derived from GM crops have
been consumed by hundreds of
millions of people across the world for
more than 15 years, with no reported

Al &
targely rajac

genetically modified
s around climat
an any other,

1ismundion!inetcom)

Organization

The World Health Organization (WHO)
is the directing and coordinating
authority for health within the United
Nations system.

“No effects on human health have
been shown as a result of the
consumption of GM foods by the
general population in the countries
where they have been approved.

* *

UROPEA
COMI ON

The European Commission (EC) is the
executive body of the European Union

“The main conclusion to be drawn
from the efforts of more than 130
research projects, covering a period
of more than 25 years of research, and
involving more than 500 independent
research groups, is that
biotechnology, and in particular
GMOs, are no more risky than e.g.
conventional plant breeding
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Roadmap for talk

* Some broad perspectives
* What are GMOs and where are they?
* Measure 92 — why | am strongly against it



Why | am against measure 92
Its about method, not content of food

* |t stigmatizes one method of genetic
modification among many — when there is
clear scientific consensus that its “product not
process” that matters

— USA National Academy of Sciences: “There is no
evidence that unique hazards exist either in the
use of rDNA techniques or in the movement of
genes between unrelated organisms.”

* Clearly safer products, such as more healthy
corn and potato, will be “warning labeled”



Why | am against measure 92
It is of no value for making health
decisions

* |t does not account for different types or
amounts or activities of GMO materials in food

* Badly written: It will require a label with trace
GMOs present = zero tolerance (misbranding,
section 4)

* |t requires labels on GMO gene & protein-free
materials — like oils and sugars

 Much of the food we eat is exempted (e.g.,
restaurants, cafeterias, meats)



Smart labels might make sense, but
that is not what 92 would give us

Salad dressing.
S: water, vegetable oils
geneticly modified soyabean

COntains Oil].
sugar, - - starch,
salt, Mustard (water, mustard seed, vinegar.
[SEalt. Spices, herbs), egg yolk, thickener

412), acids (E330), preservatives (E202),

RED SEEDLESS
GRAPES

net wi 4lb (640z) 1.84kg

m T3 ACHT D

|II1355!m010

Colours (E160a), antioxidant (E385). HesvastMar oo ’"’l‘j’;’;“'
cg"t’llted in: The Netherlands. Store in a 21 ~
0L dry place. Shake before use. g asaax
| w 1 PN = /N
Cranberry Almond Crunch Apple Jacks
Cereal, Whole Grain Cereal, Gliders
Bl (& 200 110
;‘.—’ ‘. H . i | Calories 2of 2 Calories 1of 2 |
~° i Grade Per Serving like Per Serving like
— e
© Look out! Not 100% whole grain © 3 tsp of sugars, mostly added
© 3.5 tsp of sugars, mostly added © Tiny amount of real fruit in here b

@® Controversial additive BHT present

© Contains controversial artificial colors




Why | am against measure 92
We have reliable, standardized, W

national GMO-free choices

USDA

Organic food is now common and cannot be
made with GMO ingredients

The GMO-free label is rapidly growing, and is
more rigorous for those with concerns (e.g.,
meats from GMO-fed animals are excluded)

The costs are not imposed on others, they are

borne by those with strong concerns V74 NON
' 8 GMO

Project

VERIFIED

nongmoproject.org



Why | am against measure 92
The cost of food will be increased,
disproportionately hurting the poor

* Recent studies from Cornell University and the
Washington Academy of Sciences suggest it may be
hundreds-SS per family

— Oregon administrative cost alone in millions/yr
* Main costs are segregation, tracking, and
compliance inspection, not printing

* The stigma of the prominent label is likely to
prompt many producers to use higher priced, non-
GMO ingredients — raising food prices
— Ben and Jerry’s now trying — 5-20% (Wall St. Journal)

— Reduced choice? Companies likely to discontinue many
products just for Oregon



Why | am against measure 92
Investments in consumer education
by labeling should start with issues of
highest consumer and health concern

High Risk

Food borne lliness

Natural toxicants
Food allergy
Chance additives

GMO foods
Low Risk

Diet: sufficiency, adequacy, over-nutrition

Untested: organic food, dietary supplements

Pesticide and herbicide residues
Food ingredients and additives

Source: Dr. Bruce Chassy, Prof. Emeritus, U. lllinois




Microbial food contamination a major
problem — often from organic crops

NNNNNNNNNNNNNNNN

CC]NN].com_ || The US Centers for Disease Control
SEARCH  © mewes € cmcow | (CDC; Atlanta) reports that in 2012,
e there were 128,000 cases of food-

UPDATED: 10:12 p.m. EDT, September 15, 2006

borne ilinesses leading to
hospitalizations, with 3,000 deaths

,, (http://www.cdc.gov/foodbornebur

= ' den/index.html)

(Wddd ONNOSHLYY3)

FDA identifies source of E.
coli outbreak

An E. coli outbreak has spread to 19 states and
sickened more than 90 people, federal health
officials said Friday afternoon. The FDA is warning
people not to eat bagged spinach and to throw it out.
“If you wash it, it is not going to get rid of it," said the
Center for Food Safety and Nutrition.

DEVELOPING STORY

* CNNMoney: Spinach swept from shelves
» Map: States hit | Whatis E. coli?

* Time.com: Producers need to change practices ©» Fa I I 20 1 1
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Public survey: Contamination, handling
main food safety concerns

Food Safety Concerns

« Disease/contamination and handling/prep are still the most mentioned food safety
concerns, although to a lesser degree than previous years.

Food safety concerns Total 2014 (A)  Total 2012 (B)  Total 2010 (C)  Total 2008 (D)
n=1000 n=T51 n=750 w=1000
Disease/contamination 18% 29% A 29% A 38% ABC

Handling/preparation 18% 21% 23% AD 17%
Preservatives/Chemicals 12%D 13% CD 8% D 6%
Agricultural production 10% CD T% 7% 5%
Packaging/labeling 8% BCD 5% D 4% 2%
Health/nutrition T D B%D 6% 4%
Biotech 7% BCD 2% 2% 1%

Food sources 6% % 8% 9% A
Processed foods 3% BCD 1% 1% 1%

Other 3% CD 1% 1% <1%

[FIC
ABICTD indicabe staislical significance bebwban yeans S
o2, ‘Wi, i arrgthing, are you concamed aboul when | comes o Tood salely? [DFEN ENDY

AN N CCRRRRRR S
http://www.foodinsight.org/sites/default/files/FINAL%20Full%20Report_IFIC%202014%20Fo0d%20Tech%20Survey.pdf




Why | am against measure 92

The stigma and cost will impede
future biotechnology innovations,
against American’s interests

* Regardless of benefits, it will be risky for
companies to produce products with a
marketplace stigma and added cost

e Investmentin R & D will decline

* New crops in the commercial pipeline with clear
benefits may be abandoned, and new
innovations left on the shelf



Poll: A majority of Americans wish to
purchase many biotechnology products

Likelihood to Purchase Plant Biotech Foods
+ Consumers show high interest in nutrition & health-related benefits of food biotechnology.

« Nearly three-quarters of Americans say they are likely to purchase foods made with oils
modified to provide more healthful fats, such as Omega-3s.

Total 2014 (n=1000) Not Likely Likely
Food product made with oils modified by biotechnology to 289% 72%
provide more healthful fats. ike Omega-3. in the food 3

Variety of produce modified by biotechnology to reduce the 31 69%
potential for carcinogens (n=501) 2

Variety of produce modified by biotechnology to be protected 31% 69%

m in amage and required fewer tici lication
Bread, crackers, cookies, cereals, or pasta made with flour 31% 69%

modified to yse less land, water, and/or pesticides

Bread, crackers, cookies, cereals, or pasta made with flour 3% 67%

modified to enhance nutritional benefits

Food product made with oils modified by biotechnology to

gliminate the trans fat content in the food"
Variety of produce modified by biotechnology to inprove vitamin 358 65%
content (n=499)

g :
Variety of produce modified by biotechnology to taste better or 42% 589

[FIC
*Note: Wording change from 2012 - “reduce te saturated fat content” Yerrmtoral
A/B indicate statistical significance Detween years L

L =

PBS5. Q25 Q22 Q23. Al other things being aqual, how Mely would you be 10 buy.

http://www.foodinsight.org/sites/default/files/FINAL%20Full%20Report_IFIC%202014%20F00d%20Tech%20Survey.pdf



The real motive of measure 92 is to
provide a tool to further public fear

IS LABELING REALLY ABOUT '7

OUR “"RIGHT TO KNOW"

“We are going to force them to label this food. If we have it labeled, then we
can organize people not to buy it.”

—Andrew Kimbrell, Executive Director, Center for Food Safety

“Personally, | believe GM foods must be banned entirely, but labeling is the most
efficient way to achieve this. Since 85% of the public will refuse to buy foods they OUR "RIGHT T0 KNOW"
know to be genetically modified, this will effectively eliminate them from the
market just the way it was done in Europe.”

mmmmmmmmmmmmmm

—Dr. Joseph Mercola, Mercola.com




Science is against labeling: It increases
cost, reduces choice, and increases prices
that most hurt the poor

“Legally mandating such a label can only serve to
mislead and falsely alarm consumers”

Statement by the AAAS Board of Directors
On Labeling of Genetically Modified Foods

HE ADVANCEMENT OF SCIENCE

20 October 2012

There are several current efforts to
require labeling of foods containing
products derived from genetically
modified crop plants, commonly
known as GM crops or GMOs. These
efforts are not driven by evidence
that GM foods are actually danger-
ous. Indeed, the science is quite
clear: crop improvement by the
modern molecular techniques of
biotechnology is safe. Rather, these

initiatives are driven by a variety

conclusion: consuming foods con-

taining ingredients derived from GM
crops is no riskier than consuming
the same foods containing ingredi-

ents from crop plants modified by
conventional plant improvement
techniques.

Civilization rests on people’s abil-
ity to modify plants to make them

more suitable as food, feed and fiber

plants and all of these modifica-

added, the protein must be shown
to be neither toxic nor allergenic.
As a result and contrary to popular
misconceptions, GM crops are the
most extensively tested crops ever
added to our food supply. There are
occasional claims that feeding GM
foods to animals causes aberrations
ranging from digestive disorders,
to sterility, tumors and premature
death. Although such claims are
often sensationalized and receive a

Approved by the AAAS Board of
Directors on 20 October 2012

AYAAAS




The NY Times is against meausre 92-
like labeling!

Ehe New YJork Thmes

The Opinion Pages

WORLD U.S. N.Y./REGION BUSINESS TECHNOLOGY SCIENCE HEALTH

ENJOY YOUR F,

WITHOUT PULLING

EDITORIAL

Why Label Genetlcall\ Engineered Food?

THE ECITCRIA

Whole Foods Market caused a stir last week when it announced that

it would require all products sold in its stores in the United States and

Canada to carry labels indicating whether they contain genetically
modified ingredients by 2018. Food advocacy groups hailed its action
as a possible “game changer” that would push the entire food
industry to adopt similar labels.




The Oregonian is against measure 92

ABS8 | Saturday, July 5, 2014 | The Oregonian
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Even our very green Corvallis Gazette-
Times is against measure 92!

Send letters to the editor:

By mail to the Corvallis Gazette-Times,
P0. Box 368, Corvallis, OR 97339

By email to opinioni®gtconnect com
By fax to 541-758-9505

www.gazettetimes.com

Publisher: Jeff Precourt
General manager/Editor, Mid-Valley Newspapers: Mike Mcinally, 541-758-9502
City editor/Opinion page editor: Theresa Novak 541-758-9527
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Corvallis Gazette-Times, Corvallis, Ore.
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GMO labeling measure 92 merits a“‘No’

sure 92, which would require the

labeling of raw and packaged goods
produced by “genetic engineering,” has
lived up to its early billing as potentially
one of the costliest ballot measures in
state history.

As of the first of the month, the two
main organizations duking it out over
the issue had raised more than $8 mil-
lion, with opponents holding roughly a
2-to-1edge in fundraising.

This big-bucks marketing blitz comes
as no surprise: The Oregon campaign
comes on the heels of a similar battle in
Washington state, a campaign that also
attracted millions of dollars.

Voters in Washington rejected the
measure by a narrow margin. Our rec-
ommendation is that Oregon voters fol -
low that example.

The measure would require that ge-
netically engineered raw or packaged
food include labels to that effect. It de-

T he campaign over Oregon's Mea-

EDITORIAL

fines “genetically engineered” food as
food produced from organisms with ge-
netic material changed through in vitro
nucleic acid techniques and certain cell -
fusing techniques. It exempts traditional
plant -breeding techniques such as hy-
bridization.

If voters approve the measure, it
would take effect in January 2016. At
that time, supporters of the measure
have said, as consumers stroll through
their favorite grocery store, most of the
items on the shelves will bear a GMO la-
bel.

If enacted, the measure won't be par-
ticularly costly: The best current esti-
mate is that the measure would cost
Oregonians about $2.30 a year.

But it's always hard to swallow paying
any additional amount for something
that's unnecessary.

Here's why it’s unnecessary: Manu-
facturers of GMO-free products increas-
ingly are taking advantage of the growing
market for those foods by making sure
their labels say so, in much the same way
that products that have been gluten-free
since the beginning of time now brag
about that on their labels. In other
words, the market is making it easier for
consumers who want to avoid GMOs to
do so — and that trend likely will only
gather speed, along with the whole lo-
cal-food movement.

There is something unfair about Mea-
sure 92 as well, and U.S. Rep. Kurt
Schrader of Oregon has put his finger on
the reason why: These types of manda-
tory labels always carry the implication
that there's something wrong with the
product. Look no further than the labels
that have been slapped on cigarettes for
a vivid example.

Of course, there is something wrong
with cigarettes: They're one of the few

products that, used as the manufacturer
recommends, will kill you.

But the scientific consensus about
GMO foods is that they do not pose a
health risk. A committee of faculty
members at Oregon State University's
College of Agricultural Sciences rein-
forced that consensus in a white paper
issued this spring. While emphasizing
that the committee was taking no posi-
tion on Measure 92, it reached this con-
clusion:

“The available scientific evidence
suggests that the biotechnology cur-
rently used in genetically engineered or-
ganisms does not present food safety is-
sues that differ from traditional agricul-
tural or breeding practices.

Furthermore, there is no verifiable
scientific evidence that consumption of
a GE organism has resulted in adverse
health effects”

Oregon voters should reject this un-
necessary and unfair ballot measure.




In summary — why | am against 92

* |ts about setting up a costly government
system to do this when the private sector has
already done it quite well, at the national level

* |ts about creating a warning label that goes
against the clear and overwhelming scientific
consensus about safety

* |t promotes a system that increases food costs
for all

* |t willimpede economically beneficial and life-
saving innovations — in Oregon and abroad

* Alabel can inform or mislead — a misleading
label is worse than no label at ali



