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Roadmap for talk

 Some broad perspectives
* Measure 92 — why | am strongly against it

 Measure 92-related science
— Context: Crop domestication and breeding
— What genetic modification is
— Use and impacts
— Newer products in the pipeline
— Safety

* Back to labeling, with a broader take



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.
ACTION

Field trial of Xanthomonas wilt disease-resistant
bananas in East Africa
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Pesticide poisoning common in
developing world — eggplant, cotton

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



Natural toxins in food pose serious
problems for the poor

Child with liver cancer in Mozambique
due to consumption of mycotoxins

photo courtesy of Rick Roush

- Bt GMO corn above

- Esophageal cancer
- 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

GOLDEN RICE

Ingo Potrykus

Food « Thought ..
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Image sources: Petaholmes based on WHO data;

Young women suffering
blindness due to Vit A
deficiency

Vitamin A deficiency affects one-third of children under the age of

five around the world



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/

GMOs are powerful tools, not silver
bullets — BIG problems, prudent

management

|

PLANT SCIENCE
A combination of approaches to develop crops

= ~ with improved yields is needed to address the
Ma kl ng H u nger YI e I d demands of a growing population.

C. Robertson McClung

he human population reached 1 bil-
lion in the carly 1800s, roughly 12,000
years after the m of agriculture

However, exponential growth in the ensu-

In seeking new crops to sustainably feed
an expanding world population, there 1s com-
pelling need for a multipronged approach
that includes traditional breeding, molecular
breeding, and genetic modification. We need ==
to accelerate this new green revolution in the s =
lab, in the field, and through better communi- |
cation outside the scientific community 1f we
are to address the nearly 3 billion chronically
undernourished people worldwide.

http://www.sciencemag.org/content/344/6185/699.full.pdf
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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

* It may require a label with trace GMOs present =
zero tolerance — according to some legal opinions
(misbranding, section 4)

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

 Much of the food we eat is exempted from any
sort of labeling (e.g., restaurants, cafeterias)



Smart labels might make sense,
especially as breeding and biotech

advance

e —
Em Salad dressing.

S: water, vegetable oils

RED SEEDLESS
GRAPES

© Look out! Not 100% whole grain
© 3.5 tsp of sugars, mostly added
@® Controversial additive BHT present

LOntains geneticl ified soyabeanoill,
U g . y modified s Iy =
Sa{t, mustard (water. mustard seed, vinegar, net wi 4lb (640z) 1.84kg
salt, spices, herbsg) e ickener
'S, : yolk, thicken ‘
(E412) acids (E330), pgr%servatives (E202), l (75312 2?:5,31 @
colours (E160a), antioxidant (E385). Produd of
roduced in: The Netherlands. Store in @ 13552101021 HarvestMark.com USA
Cool, dry place. Shake before use. GLASBAK
H_ o = //i\
Cranberry Almond Crunch Apple Jacks
Cereal, Whole Grain Cereal, Gliders
Bl & 200 110
:‘.—’ ? [} ‘ i | Calories 2of 2 Calories 1of 2
~° = Grade Per Serving like Per Serving like
——— e

© 3 tsp of sugars, mostly added
© Tiny amount of real fruit in here | 4
@ 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



http://www.cdc.gov/foodborneburden/index.html
http://www.cdc.gov/foodborneburden/index.html

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 products of biotechnology

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
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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

Tram for

or Open Palinated

NEWSLETTER SIGNUP




Natural genetic processes radical, have
continued to surprise

Get a complete sample-to-an:s
with a helping hand from experts EX

HOME | ABOUT | ARCHIVE | SUBMIT | SUBSCRIBE | ADVERTISE | AUTHORINFO | CONTACT | HELP

Research

Widespread and frequent horizontal transfers
of transposable elements in plants

Moaine El Baidouri,'-? Marie-Christine Carpentier,’ Richard Cooke,' Dongying Gao,?
Eric Lasserre,’ Christel Llauro,' Marie Mirouze,* Nathalie Picault,’ Scott A. Jackson,”
and Olivier Panaud'*

"Université de Perpignan Via Domitia, Laboratoire Génome et Développement des Plantes, UMRS096 CNRS/UPVD, 66860 Perpignan
Cedex, France; Center for Applied Genetic Technologies, University of Georgia, Athens, Georgia 30602, USA; 3 Institut de Recherche
pour le Développement, UMR232, 34394 Montpellier, France

Vertical, transgenerational transmission of genetic material occurs through repreduction of living organisms. In addition
to vertical inheritance, horizontal gene transfer between reproductively isolated species has recently been shown to be an
important, if not dominant, mechanism in the evolution of prokaryotic genomes. In contrast, only a few horizontal
transfer (HT) events have been characterized so far in eukaryotes and mainly concern transposable elements [TEs).
Whether these are frequent and have a significant impact on genome evolution remains largely unknown. We performed
a computational search for highly conserved LTR retrotransposons among 40 sequenced eukaryotic genomes repre-
senting the major plant families. We found that 2& genomes (65%) harbor at least one case of horizontal TE transfer
[HTT). These transfers concern species as distantly related as palm and grapevine, tomato and bean, or poplar and peach.
In total, we identified 32 cases of HTTs, which could translate into more than 2 million among the 13,551 monocot and
dicot genera. Moreover, we show that these TEs have remained functional after their transfer, occasionally causing
a transpositional burst. This suggests that plants can frequently exchange genetic material through horizontal transfers
and that this mechanism may be important in TE-driven genome evolution.

[Supplemental material is available for this article.]

Transposable elements (TEs) are mobile genomic DNA sequences
that are found in almost all living organisms (Finnegan 1985).
They so densely populate the genomes of many eukaryotic species
that they are often the major components, as in human (=50%)
(Prak and Kazazian 2000) or bread wheat (>95%) (Bennetzen
2000). In this regard, TEs have been shown to have a major impact

rious nature has raised the question of their persistence in
eukaryotic lineages, especially after it was shown that TEs are
strictly controlled by several silencing pathways (Slotkin and
Martienssen 2007; Rigal and Mathieu 2011) and efficiently elimi-
nated from their host genomes through deletions (Vitte and Panaud
2005). Horizontal transfers could allow TEs to escape this process




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



The GMO acronyms

e GE (genetic engineering) = GM (genetic
modification) = transgenic = asexual modification
and/or insertion of DNA

GMO = genetically modified organism
GEO = genetically engineered organism

The terms “biotechnology” or “modern
biotechnology” often used interchangeably with GE
or GM



Regeneration
of GE
plants




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 developing world

Global Area of Biotech Crops, 1996 to 2013:

Industrial and Developing Countries (M Has, M Acres) .SAM
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http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf



http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf
http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf

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

M Acres

222 90
198 80
173 70
148 60
124 50
99 40
74 30
49 20
25 10

£
_f_,
0 o W=

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf



http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf
http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf
http://www.isaaa.org/resources/publications/briefs/46/pptslides/Brief46slides.pdf

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

Public Briefing ; e e >
e o i R s e oL o Ul
NAS Lecture Room ARG N Collen 100,
April 13, 2010 o SR S e Keywords
Armnal Re: s i S PSR

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, reduced pesticide use or ecological
impact, and reduced tillage with its many environmental benefits



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

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



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

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

'3

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 has diverse
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

B e 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?

How Hydroeicency Work | SO

! 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




Many more stress tolerance
innovations in the pipeline

NEWS FEATURE

protein CspB, which binds and thereby sta-
bilizes RNA, and unfolds RNA secondary
structures, which often fold in response to
environmental stress. This chaperoning of
RNA is thought to minimize the effects of
drought on photosynthesis, stomatal conduc-
tance and carbon fixation—cellular functions
that affect grain yield. “The plant acclimates
to the stress more quickly and utilizes water

Beating the heat

Despite the complexity of drought tolerance, researchers are
making progress in the search for crops that can produce seed
with limited water. Emily Waltz reports.

ature America, Inc. All rights reserved.

A revolution is quietly underway in the mid-
West and Great Plains of the US. Following
water shortages that have ravaged corn yields,
the first of a new generation of drought-toler-
ant crops are being put to the test in the field.
In March, Johnston, lowa-based DuPont
Pioneer announced that its newly developed
transgenic corn, which downregulates produc-

Interest in drought tolerance as a trait has
been on the rise over the past decade, both in
industry and academia. At least 117 field trials
for drought tolerance
were given the green
light in 2013 by US
regulatory authorities
alone, up from just

more efficiently, leaving it with more water
to help it through critical periods of growth,”
says John Fietsam, a technology develop-

ment manager at
Monsanto. “It allows
the plant to put more

Table 1 Transgenic drought tolerant crops in commercial development and on the market
Crep

tion of the phytohormone ethylene, enhances 29 in 2004, accord- P e T il
. . 1 . Momanto Com Expresses 2 cold-sheck protein B from  Deregy nUSin 201%; Average increase of fhe
grain yield after exposure to drought stress'. ing to data from B. subtills, which stabilizes ANA commercialization in US western Grest Plains and  bushels of com per acre
It could join DroughtGard maize, a variety Information Systems N - . i gt
% i o . PT Perkebunan Nusantara XI: Sugarcane  Expresses ghycine betaine from Approved in Indonesia by the National Genetically  20-30% higher sugar
expressing a Bacillus subtilis cold-shock pro-  for Biotechnology University of Jember (East Rhizobium melilol Maodified Product Biosafety Commission in May  production thee con-
p 2 . Jawn, Indenesial; Ajinomoto 2013 ventianal counterparts
tein made by Monsanto of St. Louis, that has  (ISB) in Blacksburg, dunieg drosght

a[ready been p]anted on more than 200,000 ha Virginia_ a group Parformance Plants Cancia, Uses RNAJ driven by conditicnal promot- Licensed fo Scotts (Marysille, Ohio), Syngenta  Canola, 26% higher
(Xingston, Oatario) com, petu-  ers 10 suppress famesyltransferase; (Basel), Bayer CropScience (Monheim, Germany),  gleld; petumis, double
by thousands of farmers. that tracks regula- niaand rice shts cown stomata DuPont Pionesr, Mahyeo Usira, India), RiceToc  the number of flowsrs
e . - . P (Houston) and DBN (Beying)
With registrations elsewhere in the world—  tory activity. And DuFont Pionsar com Exprosses an ACS6 RNA construct Flokd trials in the US and Chile 2.7-9.3 bushal per

last year, Indonesia approved a sugarcane
expressing choline dehydrogenase with

these numbers may
not include trials

Drought tolerant crops are making an appearand

0 downregulate ACC synthase and
Cdecrexse biosynthesis of ethylene

Canter for Agricultural

soybean and under the control of the rdZ9A promoter

Malze st Wheat Improvement Center,

acre advantage cver
nontransgenic varieties
in drought conditons.

3 H 1 1 A i Arcadia Bloscences Rice and Expresses sopertenyltransferase from  Two years of US field tnals m rice with combened 13- 18% under vaniom
enhanced resistance to water d.eprlvatlon of drought-tolerant in the US. P honig gorerosag Mgy skl sy o s
and a half-dozen other transgenic approaches  plants that are catego- rate-limiting step in Cytokinin synthesis - salt toleranca; technology ficensed to developers  rates; 12-17% undes
" a gsuizia 3 . accompanied by SARK promoter from  who have put the gens int0 their own variaties of  waler stress conditions:
to drought tolerance and water use efficiency  rized under a more general descriptionorasan  basis to farmers in| taan soybean, wheat, ice, Coelon, Sugar DeSts, Suge-  15% under combined
: A . . = : cane and tree crops stress
(WUE) o l?b“ng (Table l)’ blOle({h 8 mdk undlsclosed Phenowe' = States, where the < Verdeca, a joint venture of Soybean Overespeesses Hahb-4, fram sundlower  Field triaks in Azgenting and the US 7-15% yheid acvantage
ing strides in bolstering crop resistance to Monsanto is currently conducting far more  Corn Belt states of t|  Arcadia Biosciences snd thasght to inhibit sthylene induced oves comparable variat-
P 5 o i Bioceres senescence ies during drought aed
drought. But it may not be happening fast field trials of drought-tolerant crops than any-  farmers participate Other strass
=z enough. Global population increases are put- _ one else in the US, according to data from ISB _ planting no more |  Jaus Intemstionsl Resssrch Whest,  Expresses DREB1A transcription factor  Field brisks via collobarations with Internationsl  Varies

Schences sugarcane International Rice Research Institute, Intermational
Center for Tropical Agriculture, Brazilian Enterprise
for Agricultural Research
University of Tokyo and Rice and Expresses DREB1A transcription factor  Fleld trialks via collaborations with University of Varies

Japan International Research peanut
Canter for Agricuttural

Sciences

Agnicultural Genatic Wheat
Enginuering Ressarch

Institute (Giza, Egypt)

confars csmotomrance

under the control of the rd29A promoter

Expresses HVATL gene from barley, which

Calcutta (Inda, rice) and International Crops
Research Institute for the Semi-Arid-Tropics (India,
pesnut)

Conducteyg fiedd trials and generating biosafety
data required for approval by Egypl’s regulmory
authonities

Not disclosed

Indian Agricultural Research  Tomato
Institute {New Deihi}

Overeageessing osmotin-gecoding ganes  Greenhouse studias in India Batter survwvad and
under the control of the 355 CMV pro- Fowth: yeld cata not
moter yet available




Purple GM tomatoes with increased
antioxidants and rot resistance

Current Biology 23, 10841100, June 17, 2013 ©2013 Elsevier Ltd 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 1
Henk-jan Schoonbeek,' Andreas Magusin,' dispersers [9]. Anthocyanin p
Chiara Pagliarani,” Nikolaus Wellner,* Lionel Hill,' induced under stress condition
Diego Orzaez,* Antonio G 1,5 J han 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 soy oil: High oleic acid
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In a Bean, a Boon to Biotech
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Partially Hydrogenatet
Soybean Oil

5

s with partly hydrogenated oils, the source of trans fats

Heavily Hydrogenatsf
Soybean 0il

plenish

Mgt Oleic Soybean O

uPont Pioneer’s oil compared with soybean oil

Tm 0

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 cooaies
of genetically modified crops. =

B coaver

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



Healthier soy oil: Omega-3 enhanced

Science & the Public

Flshy fat from soy is headed
for U.S. dinner tables

WASHINGTON, D.C. Most people have heard about omega-3 fatty

https://www.sciencenews.org/blog/science-public/fishy-fat-soy-headed-us-dinner-tables
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“Innate” Potato — reduced browning and
acrylamide by gene suppression (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

¢ Yields a 50-80% reduction in

: ; 5 493
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




2"d gen “Innate” potato — late blight
resistant, less sprouting & over-ripening
({ pesticide, |, waste, T yield)

Midwest - Sept 4th 2013 Control Innate™ 2.0

Zebra Chip

Burbank

Innate™
Burbank




Helping forests: American Chestnut
restoration by genetic modification

Sign In | Register u ‘ l“ \‘\ "’ \\‘
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NS The American Chestnut's
Genetic Rebirth

A foreign fungus nearly wiped out North America's once vast chestnut

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 ';f". Generation
likely harbored a stowaway that caused one of the 2l of
greatest ecological disasters ever to befall eastern North American
ioa. Th bablv aled ¢ Chestnut Trees
America. The trees probably concealed spores of a May Redefine
pathogenic fungus, Cryphonectria parasitica, to which America's Forests

Asian chestnut trees—but not their American cousins—
had evolved resistance. C. parasitica effectively strangles

March 2014 issue - Scientific American




Biofortified plants are improving nutrition

for many, and can do much more

B

with aid of biotechnology \%

\&_~
\ g

HarvestPlus

Breeding Crops for Better Nutrition

Sources: HarvestPlus; CIMMYT

- | The non-profit organization

HarvestPlus focuses on the
development of biofortified crops for

the developing world, including a

provitamin A enriched sweet potato

.5 | that is currently being grown by half a

million families. Other biofortification
projects are underway to increase
levels of protein, iron, zinc,

|| antioxidants, and other beneficial

components in food.



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

Breeding and GMO methods | -
can enhance plant nutritional &t
quality

B-carotene makes
the rice look
golden

Vitamin A

The B-carotene
enriched foods
shown here have
been produced
using GM and
non-GM
approaches

Photo credit: Golden rice humanitarian board



http://goldenrice.org/

Vitamin A enrichment for the poor in
Africa - Sorghum

DuPont reports breakthrough in introducing
beta carotene in Sorghum

In Africa, up to half a million children
become blind from Vitamin A
Deficiency (VAD) with increased risk
of cognitive impairment, disease and
death from severe infections.
Furthermore, nearly 600,000 women
die from c..

\\
20 eb 2014
IOWA, USA: Dupont has achieved a breakthrough in introducing pro-vitamin (beta

carotene) into sorghum, a stap food in Africa which is naturally deficientin key nutrients.

This is epxected to help improve nutrition for nearly 300 mn people in Africa dependent
on Sorghum. DuPont said that the ability to achieve 100 % of the recommended daily

allowance of vitamin A in children from Sorghum has never been achieved before.

In Africa, up to half a million children become blind from Vitamin A Deficiency (VAD) with
increasedrisk of cognitive impairment, disease and death from severe infections.
Furthermore, nearly 600,000 wormen die from childbirth-related causes, many from

complications that could be reduced through more vitamin A in their diet

http://www.commodityonline.com/news/dupont-reports-breakthrough-in-introducing-beta-carotene-in-sorghum-58036-3-58037.html
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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-_ g
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 \ '
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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

:a, Inc. All rights reserved.



Roadmap for talk

 Some broad perspectives
* Measure 92 — why | am strongly against it

 Measure 92-related science
— Context: Crop domestication and breeding
— What genetic modification is
— Use and impacts
— Newer products in the pipeline
— Safety

* Back to labeling, with a broader take



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



Components of pre-market safety
assessment

e Chara
sites

 Chara

cterization of inserted DNA and insertion

cterization and toxicology of newly

introduced proteins

* Optio
e Detai
e Searc

nal whole food animal studies
ed composition analysis
n for unintended adverse effects such as

Introc
of an

uction of toxins, anti-nutrients, introduction
allergen or changes in allergenicity

* Analysis of mode of action in relation to non-
target organism physiology and environmental

fate



Hundreds of scientific studies of GM
crop food and environmental safety

120

100

No. of papers

md m ISSN: 0738-8551 (print], 1549-7801 (electranic) inf D rma
h m Crit Rev Biotedimol, Early Online: 1-12
(=) 2013 Informa Healthcare USA, Inc DOI: 10.37109/07388551.2013.823595 healthcare

REVIEW ARTICLE

An overview of the last 10 years of genetically engineered crop safety
research

GE crop safety research

Alessandro MNicolia'*, Alberto Ma . Fabio Veronesi', and Daniele Rosellini’
TDeportment of Applied Biology, Foculty of Agriculture, Uri v of Perugia, Perugio, ltaly and “Ministry of Agriculture, Food and Forestry Policies
(MPMF} Rome, ftaly
/
2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Years
= Substantial equivalence ] GE food/feed consumption
(69%) (40.5%)
- Non-targeted assessment Traceability
(13.9%) (39.6%)
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Overwhelming conclusion of food/feed

safety

“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.....”

http:/finformahealthcare.com/bty
2a= 2 ISSN: 0738-8551 (print), 1549-7801 (electronic) -
Critical Reviews ' iINTorma
- - Crit Hev Biotechnol, Larly Online: 112
in .Whndwy @ 2013 Informa Healthcare USA, Inc. DOI: 10.3109/07388551.2013.823595 hea|‘[hcal’e

EEEEEEEEEEEEE

An overview of the last 10 years of genetically engineered crop safety
research

Alessandro Nicolia'*, Alberto Manzo?, Fabio Veronesi', and Daniele Rosellini’
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Numerous studies independently
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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



http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/
http://www.axismundionline.com/blog/the-new-is-gm-food-safe-meme/

European safety science has concluded
the same

A decade of
EU-funded

GMO research

(2001 - 2010)




Very weak
sciencein a
number of
highly
publicized
GMO
toxicity
studies

| nature ——

Home | Nev | Research | Careers & Jobs | Current Issue | Archive | Audio & Video | For Auth
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Study linking GM maize to rat tumours is retracted

Publisher withdraws paper despite authors' objections, citing weak evidence.
Barbara Casassus
28 November 2013

K Rights & Permissions




Partial list of world food safety authorities
critical of Seralini et al. 2012

* Health Canada

 Canadian Food Inspection Agency

 European Food Safety Authority

* Food Standards Australia New Zealand

 German Federal Institute of Risk Assessment

 German Federal Office of Consumer Protection and Food safety

*  France- ANSES (Agency for Food, Environmental, and Occupational Health and Safety)
*  France- HCB (High Counsel for Biotechnology)-

* Six Academies of Science (France)

 Denmark- DTU National Food Institute

* Netherlands-Bureau for Risk Assessment (Food and Consumer Product Safety Authority)
* Brazil- CTNBio (Brazilian National Technical Commission on Biosafety)-
e Belgium- BAC (Biotechnology Advisory Council)

* Romania (Food Safety Authority)

* Belgium- VIB (Life Sciences Institute)

*  French Society of Toxicological Pathologists (SFPT)

 European Federation of Biotechnology

 AFBV (French Association for Biotechnology Vegetables)

 ABNE (African Biosafety Network of Expertise)

* ACB (African Center for Biosafety)

* European Society of Toxicological Pathology



Handful of other animal studies
showing adverse effects critiqued here

Prevalence and impacts of genetically engineered feedstuffs on livestock populations’

A. L. Van Eenennaam? and A. E. Young

Department of Animal Science, University of California, Davis 95616

ABSTRACT: Globally, food-producing animals con-  differences in the nutritional profile of animal products
sume 70 to 90% of genetically engineered (GE) crop  derived from GE-fed animals. Because DNA and protein
biomass. This review briefly summarizes the scientific ~ are normal components of the diet that are digested, there
literature on performance and health of animals consum-  are no detectable or reliably quantifiable traces of GE
ing feed containing GE ingredients and composition of ~ components in milk, meat, and eggs following consump-

5 Journal of Animal Science y wepre

Administraton

WOME | CONTACT U5 | WELP | ARCHIVES | PAPERS Y PSS | ASSOCIATION WEWS | MEETING ARSTRACTS | AMMAL FRONTIERS | ASAS HOME
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l@h Society of Animal Science
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Downloaded from www journalofanimalscience.org at Oregon State University Library Serials on October 4, 2014




Prof Parrott / GMO crop information

and misinformation web page

Statistics & Databases:

= Center for Environmental Risk Assessment: A
database of all deregulated GM crops & their safety
documentation

= ISAAA - Global statistics of GMO crops

= Information Systems for Biotechnology: Field trials and
crop approvals for the USA

= Bilosafety Cleanng House - Global list of approved
living GMOs

Blogs, News & Commentaries:

Biofortified

lHlumination, by Kevin Folta

Scoop It - Ag Biotech News by A J. Stein
Tomorrow's Table

GMO Pundit

Keith Kloor at SLATE

United Soybean Board on Biotech
Genetic Literacy Project

GMO Mondays

G news, by SciDevMNet

Resources for Educators:

= |nfroduction to Biotechnology, Ray Herren
GMO Crop Photo Depot
= DA Ahead Game & More

Refereed Literature Compend

= Feeding transgenic crops to livestock
= Transgenic DNA and protein and ammal pr

(meat. milk., eggs)
= CEMERA - Refereed safety literature, with 4
in the process of being written
= GMO Pundif - 500+ published assessment;
foods and feeds
= ChileBio - A list of 500+ published assess
G foods and feeds: refereed articles only.

US Food & Drug Administrati

Role

Q&EA

Completed Consultations
Guidance to Industry

Authorities endorsing GM sa
and use:
= List of authorities, by Axis Mundi

= |inks to position statements, by ChileBio
= Statement by the Pontifical Academy of Sci

Watican City

FAQs and Answers on Safety A

= Free eBook: The [ owdown on GMOs: Accy
Science ie, A Layman’'s Guide to GMOs
= Healih Canada

http://parrottlab.uga.edu/parrottlab/forum?2.htm

Professor Parrott

singles out some GMO articles that eam a faili
Mﬂﬂwumwﬂm

GMO-fed pigs have irritated stomachs and thicker uteruses

mmummuwm VEM me CA Clinch-Jones,
Edwards 2013
uwuamm«uw

Vit does ts ariie fail?

GMO corn gives rats cancer

Source. Séraiini GE E Clar, R Mesnapea S Gress N Defargea, M Malatests D Hannequin
Vendbmos 2012 Long term foxicily of @ Roundup hericids and 8 Roundup-folsrant genstic
Food and Chemical Taxicology 50 42214231

Vit Gogs s amce fail?
93% of pregnant women and 69% of non-pregnant women te
derived Bt protein in their blood

Source Ans A S Leblanc 2011 Maternal and fstal pesticides

Eastorn Tonnships of Quebec, Canada. Reproductive Toxcology 31(4) 528-33

Vit dogs s amde fail?

GMO corn kills monarch butterflies
Souce Losey JE LS Rayor ME Carter. 1999, Transgenic poien harms monarch larvae Na
Vit goes thes ande tail?

GMOs cause intestinal issues in rats

Source Ewen SW. A Puszti. 1999, Effect of ly
nivals fectn on raf smadl intestine. Lancet 354{9187) IJSHJSG

oy amcie tait?



http://parrottlab.uga.edu/parrottlab/forum2.htm

“Big data” analysis of farm animal health
before and after introduction of GE crops

Table 3. Estimated cumulative number of livestock raised
in the United States during the period from 2000 to 2011

Industry! United States

Brolers 94.683,600,000
Layer Hens 3,722.708,000
Turkeys 2,733,500,000
Beel cattle 339 350,000
Dairy Cows 33,550,000
Hogs 1,219,460,000
Total 102,732,168,000

INumbers for broilers, hogs (barrows and gilts), and beef cattle (steers) are
for slaughtered ammals durning calendar year. Dairy ammals are number of dairy
cows in a calendar year divided by 3 to account for 3 lactations per animal.

Prevalence and impacts of ically engi ed feedstuffs on livestock populations’
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Prevalence and impacts of genetically engineered feedstuffs on livestock populations'

A. L. Van Ecoennaam? and A. E. Young

Department of Animal Science University of California, Davis 95616
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This science has not stopped ideolog/y
driven frenzy over health impacts

THE NEW YORRER

NEWS CULTURE BOOKS & FICTION SCIENCE & TECH BUSINESS HUMOR MAGAZI
ANNALS OF SCIENCE | AUGUST 25, 2014 ISSUE
An activist’s controversial crusade against genetically modified crops.

BY MICHAEL SPECTER

W Tweet 8«4

arly this spring, the Indian

environmentalist Vandana Shiva

led an unusual pilgrimage across
southern Europe. Beginning in Greece,
with the international Pan-Hellenic
Exchange of Local Seed Varieties Festival,

which celebrated the virtues of traditional

agriculture, Shiva and an entourage of
followers crossed the Adriatic and
travelled by bus up the boot of Italy, to
Florence, where she spoke at the Seed,
Food and Earth Democracy Festival.
After a short planning meeting in Genoa,
the caravan rolled on to the South of

France, ending in Le Mas d’Azil, just in

time to celebrate International Days of
the Sced.

o1 I
1@ Sbrva accuses muitinational corporations

srch as Monsans 22

ng ro impose f

2aArianiIm. on

Shiva’s fiery opposition to globalization




Pervasive online filters of information
entrench

Welcome to the new TED.com

We've rebuilt TED.com with all the things you asked for... A big, beautiful video player. Mobile-friendly pages. A *Watch later

feature. And new ways to dig deeper into talks you love. Questions? Comments? We're listening. Contact us.

I ED Watch Read Attend Participate About C

Eli Pariser:

Beware online "filter)y, 5=
bubbles" |

TED2011 - 9:04 - Filmed Mar 2011
Subtities available in 40 languages

E View interactive transcript

) () ® () 292207878 e

https://www.ted.com/talks/eli pariser beware online filter bubbles



https://www.ted.com/talks/eli_pariser_beware_online_filter_bubbles
https://www.ted.com/talks/eli_pariser_beware_online_filter_bubbles

We are programmed to adopt
polarized, simplified, emotionalized,
and tribalized views

See also his TED talks




Money: Advocacy targeting food &
agriculture is large and growing

Agbiotech Info Net
Agribusiness Examiner
ACGA

American Pasturage

Farm Animal Reform Movement

Farm Aid
Farm Sanctuary
Friends of the Earth itute for

APH
Beyaq

Cent
Cent

CSPI

Chilg

~in [Mlore than 500 activist organizations in North
'« America are spending in excess of $2 billion
<4 annually engaging in food-related campaigns
cef| targeting blotech and many other elements

-cology

Common Dreams Local Harvest |
Consumer Federation of America NFFC i
Consumers Union Nishoren

Crop Choice

David Suzuki Foundation
Dawn Watch

Deep Ecology

Eco-Trust

Economic Democracy
Earth Spirit

Earth First
Environmental Defense
Environmental Media Services
FAIR

Family Farm Defenders

No Spray coalition

NWARN
Organic Consumers Association s
PANNA

PETA NRDC

PCRM
PIRG
Public Citizen

Purdey Fund &
Sierra Club TIDES
SEAC

Water Keeper Alliance

Jay Byrne, 2012, V-fluence

“fﬂcra119“

PETA



Roadmap for talk

 Some broad perspectives
* Measure 92 — why | am strongly against it

 Measure 92-related science
— Context: Crop domestication and breeding
— What genetic modification is
— Use and impacts
— Newer products in the pipeline
— Safety

* Back to labeling, with a broader take



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
know to be genetically modified, this will effectively eliminate them from the
market just the way it was done in Europe.”

IS LABELING REALLY ABOUT
OUR "RIGHT TO KNOW" =

—Dr. Joseph Mercola, Mercola.com




Once examined seriously, labeling does not
look so appealing — serious issues include
science, cost, choice, and overall ethics

“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

AMERICAN ASSOCIA

THE 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-

clear: crop improvement by the
modern molecular techniques of
iotechnology 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
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




Vermont labeling law passed — but in
legal limbo amidst lawsuits

Ehe New York Times

DEALEDOK

l| Sotheby’s and Loeb End
Fight Over Board

Europe Expects Its China Tightens Rules for Foreign-Made ~ Pfizer Profit Tumbles 1

. Economy to Grow 1.6% Milk Powders
This Year

BUSINESS DAY

Vermont Will Require Labeling of Genetically Altered Foods

By STEPHANIE STROM APRIL 23, 2014

Going further than any state so far, Vermont on Wednesday passed a law

O requiring the labeling of foods that contain genetically engineered
ingredients.

L

Though the move came in a tiny state far from the nation’s population

,+ centers, proponents of such labeling immediately hailed the legislative

approval as a significant victory. Labeling efforts are underway in some 20
BELLE other states, and the biotech and food industries have been pushing for
NOW PLAYING tederal legislation that would pre-empt such action.




Effort underway to
standardize and prohibit
Balkanization of GE
regulations throughout USA

American Bakers
Association
American Beverage
Association
American Farm
Bureau Federation
American Feed
Industry Association
American Frozen

Broad-Based Coalition Launched to Advocate for Congressional Action on a Federal
GMO Labeling Solution

February 5,2014

Broad-Based Coalition Launched to Advocate for Congressional Action on a Federal GMO Labeling Solution

Legislation Needed to Protect Consumers by Eliminating Confusion and Advancing Food Safety

(Washington. D.C.) American farmers and representatives from a diverse group of almost thirty industry and non-governmental
organizations today announced the formation of the Coalition for Safe Affordable Food (www.CFSAF.org) and urged Congress to quickly
seek a federal solution that would establish standards for the safety and labeling of food and beverage products made with genetically

modified ingredients (GMOs).

Food Institute
American Seed Trade
Association
American Soybean
Association
American Sugarbeet
Growers.......

ND 20 MORE




Major newspapers are against measure 92-like
labeling proposals

Tusaday October 8. 2013 =) TRArFK as'F

TheSeattleTimes  F.ditorials

Winner of Nine Pulitzer Prizes

Home News | Business & Tech Sports Entertainment | Food | Living | Homes Travel | Opinion

NY TI

V"" ol -
wte VT
- SEs

N THE NEWS: Soarding mentaby i Hazing ons | Gover wr Ocsan acxfication Seahawis

Editorial: Vote No on Initiative Broo
522, the GMO labeling initiative e
Efforts to label foods with GMOs have failed in Oregon and 9 Comments (v77)
California  Shoppers want useful information not scare tactics Vote S )
No on 1-522 -

Seettle Tumes Earorial

INITIATIVE 522 is a clumsy. emotion-based
campaign 1o require labeling of selective food
products containing genetically modinied
organisms

The issue for proponents of 1-522 seems 1o be
jess aboul oulcomes — the products themseilves
— DUl rather finding the modern processes
offensive

Farmers and science have nurtured and bred
hybrid versions of piants and animais for selective
characteristics for centuries But the efforts of the
iast few decades have stirred crtics whose
alarmist concems are not supported by the
mainstream scientific community

Multistate efforts 1o require labeling of products as
containing genetically modified organisms are
ostensibly about a bold waming on packaging
The intent is more pointed, if a bit more subtie

Labelng s one part of an effort to make the use
of GMOs more expensive. arduous and
complicated for farmers, processors. shippers
inspectors and regulators




The Oregonian is against measure 92

ABS8 | Saturday, July 5, 2014 | The Oregonian

() s
== |GMO food-labeling mandate

Founded Decesnber 4, 1850
Established as a daily February 4, 1861

=== Would only sow confusuon

N. Christian Anderson i1
President and Aublisher
Backers claim labels on GMO
Erik Lukens
e prodlrtswm[xvevelim
sumer confusion, but the exact
Vie Presden s opposite is likely to be true
Marketirg Sales e _—
labels for food
Therese Bottomly, Direcve o Sse Corens B“"F’" P'Mmm
Jerry Casey, Director of Digital Operations than 155,000 signatures this week, vir-
Susan Gage, Direcior of Local Content tually guaranteeing a spot on the November
Pete Lesage, Dircior of Publications ballot, Stmilar tnttiattves having fatled tn Cal-
tfornta n 2012 and tn Washington tn 2013, it's
Kevin Denny, Generad Mangger, now Oregon’s turn on the label-t movement’s
Advance Central Services Oregon Waest Coast swing. With any luck, voters here

will do justice to the state ant-

mal, the beaver, commonly
Editorial known as nature’s engineer,




Even the NY Times is against meausre
92-like labeling!

Ehe New HJork Times

The Opinion Pages

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

ENJOY YOUR F,

WITHOUT PULLING

EDITORIAL

\Vh\ Label Genetlcall\ Engineered Food?

E EDITORIA

Whole Foods Market caused a stir last week when i1t 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.




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

Opinion

Corvallis Gazette-Times, Corvallis, Ore.

Monday, October 13,2014
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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

* |ts not about right to know, its about whether the
label truly informs or misleads consumers about
what matters to health and environment

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

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

* |ts about the ethics of promoting a system that
increases food costs for all, and further impedes
economically beneficial and life-saving
innovations — in Oregon and abroad



