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Submission on Application A1081Food derived from Herbicide-tolerant Soybean line
SYHTOH?2 genetically engineered to be tolerant to the herbicides glufosinate-ammonium and
mesotrione. Applicants: Bayer CropScience and Syngenta Seeds

The Trustees and Members of PSGR urge Food Standards Australia New Zealand to reject
this application on the grounds of the facts presented below.

The World Health Organisation in its ‘20 Questions on Genetically Modified Foods’ states:

“Genetically modified organisms (GMOs) can be defined as organisms in which
the genetic material (DNA) has been altered in a way that does not occur naturally.”

Any food altered at such a basic structural level is not “equivalent” to a conventional food. If we
feed populations novel foods not found in nature, the probability is there will be adverse reactions.
On an evolutionary time scale, the rapid introduction of transgenic material into the human diet has
not allowed for genetic changes to evolve for the human system to cope with these previously
unknown transgenes.

Introducing genetically engineered/modified (transgenic) food crops into the food chain — whether
of human or animal consumers — raises significant concerns. In this instance, we refer to:

e Inadequate safety testing

e The volume of transgenic DNA fragments likely to be ingested by the average person in an
average day

e The cumulative effect of ingesting quantities of multiple and substantially different
transgenes on a daily basis potentially for a lifetime

There is substantial evidence that consuming genetically engineered foods has adverse effects on
human health and warnings have been issued by appropriate bodies.
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Safety assessments of all transgenic food crops

Most studies claiming transgenic food crops todfe sun for 40 days or less and are largely
conducted by the developer of that food who walbabenefit from sales of the product.

Recently, the European Food Safety Authority (EFBa)ed guidelines for two-year whole food
feeding studies to assess the risks of long-texmitg. These should be applied to transgenic
foods!

The EFSA report aids the establishment of protofmlshronic toxicity and/or carcinogenicity
studies in rodents with whole food/feed. It pr@sda commentary on OECD TG 453 with
considerations on its applicability to support sladety assessment of long-term consumption of a
given food with respect to its chronic toxicity@arcinogenicity potential.

EFSA recommended that conducting chronic toxiaitgt/ar carcinogenicity studies with whole
food/feed should be taken on a case-by case hasiseabased on the evaluation of all available
information on the whole food/feed resulting froomgpositional analyses and any other available
nutritional and toxicological studies. Its contland reporting should be in line with good
laboratory practice standards.

Of significance is EFSA cautioning strongly agairedying on historical control data. Industry has
frequently used dated data from a wide varietyonirees. EFSA says,

“The use of historical control data should be cdesed with caution. The historical controls might
not be useful because the incidences of neopl@stimon-neoplastic) lesions would possibly be
from control animals kept on different diets thha tiet applied in whole food/feed study, and
because the diet itself (high/low fat, type of f4tof carbohydrate, type of carbohydrate, etc.) can
influence the formation of neoplastic or non-nesptalesions. Where the diet formulation used in
the experiment for the control groups cannot beatestrated to be equivalent to that used for the
generation of historical control data, the inclasioay be considered of an additional control group
(as similar as possible to the historical contratspddition to the concurrent control group(s).”

EFSA also requires an a priori power analysis gsussman appropriate sample size.

The EFSA guidelines are a significant improvementhe weak, or lack or absence of, guidelines
previously followed by the developers and promotérisansgenic food crops.

PSGR has found no evidence to suggest developéngramoters of transgenic food crops have
conducted studies meeting any of the recommendaiiothe new EFSA guidelines as a matter of
good scientific practice in their studies condudtezlpast. Studies not applying these guidelines
could fail to find adverse effects. An assumpidisafety following an inadequate study does not
preclude potential adverse effects being present.

The EFSA guidelines also largely validate the walrkuch non-aligned scientists as Dr Gilles-Eric
Séralini of the University of Caen, Institute obRigy, whose work the industry has persistently
vilified.

Seede Venddmois JS, Roullier F, Cellier D, Séralii.& Comparison of the Effects of
Three GM Corn Varieties on Mammalian Health. 1®&idl Sci 2009; 5(7):706-726.
doi:10.7150/ijbs.5.706. Available frohttp://www.ijbs.com/v05p0706.htm
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Transgenic foods — ingestion and effects on humarealth

Transgenic soy represents 77% of global soy proatuctThis percentage suggests that three
guarters of the products that use soy in some &rchingested by humans could contain transgenic
fragments of DNA. Estimates suggest that up to 84S processed foods may contain an
ingredient from a transgenic crop such as soy ftwoy lecithin (Hallman et al., 2003). PSGR
acknowledges this consumption statistic would ke Ia New Zealand. Nevertheless, such
products are increasingly entering the Australasiarket, either as ingredients for the food
processing industry, or in imported foods, or imgmhaceutical or dietary supplement products.
Transgenes can potentially also enter New Zealarahantegral component of animal feed,
contaminate feeding stock and thus enter the hdowhchain.

In one study calculation - where it was assumed b60fe diet came from transgenic foods and
transgenes represent an estimated 0.0005% oftdleDidA in food - the consumption figure is put
at 0.5-5ug/day. While DNA is claimed to be mostly degradeding the industrial process and in
the digestive tract, small fragments have beencteden body tissues such as leukocytes, liver,
spleen and gut bacteria (Schubbert et al., 19B@gments of orally administered phage M13 and
plant DNA have been shown to be taken up by phage@s part of their normal function as
immune system cells (Schubbert et al., 1998). feags could pass into other organs, including
the foetus (Beever et al., 2000; Goldstein e28l05; Jonas et al., 2001).

In 2004, Netherwood et"abroved transgenes move from ingested soy to badtethe human gut.

To research bees pollinating a glufosinate-redistanola/rapeseed field trial, Professor Dr Han-
Hinrich Kaatz then Head of Apidology at the Indigtdior Bee Research, University of Jena, now at
Martin-Luther-University Halle, Germany, built attexd enclosure in the field. This allowed bees
to fly freely from their hive within it. Dr Kaatased pollen traps at the hives to extract pollen
samples from the bees’ hind legs as they entdredfed the collected pollen to young honeybees
in the laboratory, pollen being their natural digffter feeding, Professor Kaatz extracted the
intestines of young bees and spread the contergsoovth medium. He found the gene that confers
resistance to glufosinate, the pat-gene, was imilceoorganisms, and in some bacteria and in a
yeast species. After ingestion, the transgendraadferred in the bees’ gut to the microbes.

In human food crops developed to resist glufosiaatenonium and mesotrione, consumers will
unknowingly be ingesting the resistant transgerfsn if as minute fragments, from whatever part
of the plant they consume, and be exposed to iimgestsidues of greater than average herbicide
applications!

Whilst the effects of ingesting herbicide-tolerany may not be as immediate as the effects from
direct spraying, with multiple daily helpings ofgested herbicide-resistant soy, cumulative effects
will stack up, particularly bearing in mind thahet transgenic crops already form part of the
human diet. If vested interests achieve what tree set out to do, given time consumers will be
ingesting food that is near 100% transgenic. teisessary to curb the risks now. It is also
necessary for the public to be made aware of #ksrso that they can take any necessary action to
avoid food with transgenic ingredients.

The European Commission has determined that 1% a&e@eptable limit of cross-contamination in
non-transgenic products. Consumer interest graugse only zero percent is acceptable. Current
technology is not able to detect minute trace gtiastof transgene contamination.
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Ensuring zero percent contamination using existieghodologies cannot be guaranteed. One
percent may be below the ability of some curresiing methods to detect. Even so, traces so small
they are virtually undetectable could potentialve cumulative effects. This is especially true fo
everyday highly processed food products, such eakifaist cereals and breads, where the
ingredients used to make these products have camerhultiple sources. All transgenic foods,

food ingredients and additives should be labelledtever the percentage applying.

Transgenic foods and human consumption

The effects that can arise with humans consuminigjpteihelpings of transgenic foods daily over
long periods are uncertain simply because no olwmlksng, or dare not risk using human guinea
pigs in trials, or risk their careers by suggestimg is crucial research. Instead, the industiy a
government agencies have approved transgenes wahgumonitoring in the population and
without initiating independent studies. When @ radividual speaks out he/she is vilified.

Because official bodies accept the word of develmpnd vested interests continue to deny the
possibility of adverse effects, does not mean thezenon€. Animal studies reveal the potential for
conditions presenting now and in the short- ang@mm future, and we can learn from past
experience. An example is a consumer unknowimggsting Botulin toxin; just LD-50 of 0.4
billionth of a gram per kilogram of body weight.nl® when paralysis sets in will it be obvious.
Arsenic exploits cell pathways, binds to protesnrsd creates molecular havoc. Small amounts
taken over a long period of time produce weaknamsfusion and paralysis. Poisons are effective
in minuscule amounts, not always undetectdblEransgenes may have considerable negative
effects long-term.

Recently, the American Academy of Environmental Mie@"' stated: “GM foods pose a serious
health risk in the areas of toxicology, allergy amenune function, reproductive health, and
metabolic, physiologic and genetic health and atkaut benefit. There is more than a casual
association between GM foods and adverse heakthteff There is causation as defined by Hill's
Criteria" in the areas of strength of association, consigtespecificity, biological gradient, and
biological plausibility. The strength of assoaatiand consistency between GM foods and disease
is confirmed in several animal studies.”

There is support for the specificity of the asstoraof transgenic foods and specific disease
processes. Multiple animal studies show signifigammune dysregulation, including upregulation
of cytokines associated with asthma, allergy, afldinmation”

The Academy says animal studies also show alteérectsre and function of the liver, including
altered lipid and carbohydrate metabolism as weetiedlular changes that could lead to accelerated
aging and possibly lead to the accumulation oftreaoxygen species (ROS)Changes in the
kidney, pancreas and spleen have been documénted.

A 2008 study linked genetically engineered witremifity, showing a significant decrease in
offspring over time and significantly lower littareight in mice fed transgenic coth.This study
also found that over 400 genes were expressedetitfy in the mice fed with the corn. These are
genes known to control protein synthesis and maatifon, cell signalling, cholesterol synthesis,
and insulin regulation. Studies also show intedtimmage in animals fed transgenic foods,
including proliferative cell growtll' and disruption of the intestinal immune systé€m.
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There is an absence of substantive data on thetptmteractions of chemicals that a transgenic
product has been designed to resist. There isaalsdsence of data to assess potential health risk
through unique combinations of chemicals in focat #re accepted as probable or feasible. This is
an unmanaged risk. It is crucial to prevent tigk becoming reality in the interests of public
health, and to meet FSANZ’s mandated duty of caiee cost to the Health System could be huge.

Transgenic foods — herbicide resistance and residsie

Herbicides primarily affect plant metabolism, etfeely killing virtually all green plants within a

few days of spraying. Herbicide-resistant crogsgenetically engineered to withstand this
spraying. In the process, standing crops areexlgatt are contaminated with excessive residual
spray and growing in ground holding residual spragday, as the number of major weeds species
that are resistant grow, more frequent sprayingdeasme the norm, spraying that includes more
toxic chemicals such as 2,4-dichlorophenoxyaceid ¢,4-D), an ingredient in Agent Orange.

The practice of “desiccation” — spraying close éovest to facilitate easy lifting of the yield -

leaves significant concentrations on the harvesteps. Before harvesting, farmers spray crops
with broad-spectrum systemic herbicides to killntheff and give them the appearance of uniform
maturity. With protein-rich feed the herbicidesggrayed directly onto the grain several days before
it is sold as concentrated feed.

Transgenic foods - Application A1081

Transgenes express in the xylem of plants: ledugs, flowers, pollen, nectar, and guttation @ui
of plants. In other words, in all parts used axif;n some form and ingested by consumers.

Glufosinate-ammonium

Glufosinate-ammonium has been found to cause a aeuailmeurological symptoms in laboratory
animals, can affect central nervous system devedopin young rats and cause abnormalities in
the development of embryos in mammals both in\atrd in vivo; principally deformities in the
brain. One study found all the embryos had sped#ifects including overall growth retardation,
increased death of embryos, hypoplasia and cpeft'i

MAFF UK states that when used as a desiccant, gjludite residues are detectable in dried peas,
field beans, wheat, barley, oilseed rape, and ¢idséVheat grain containing residues ground into
flour retained 10-100% of the residue; bran resiguels 10-600% of those in graif.

Such residue or a significant portion of that rasievould be ingested.

Mesotrione

Mesotrione is a triketone herbicide which inhiliie enzyme 4-hydroxyphenolpyruvate
dioxygenase (HPPD) which in turn leads to a redunctif carotenoids (Mitchell et al. 2001).

Carotenoids in the human diet provide health b&nbfi decreasing the risk of disease, particularly
certain cancers and eye disease. One benefiteéat ef carotenoids is acting as antioxidafits.
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The immune system is a major component in the gathesis of chronic diseases such as cancer
and cardio-vascular disease. Epidemiological sgidonsistently find an inverse relationship exists
between intake of vegetables and fruit and thefdskhese diseases (Steinmetz & Potter, 1991;
Block et al. 1992; Keyet al. 1996; Ness & Powle397).

Additionally, an inverse association between dietatake of b-carotene and the risk of cancer has
been observed in several epidemiological studiesy(, 1996). Dietary carotenoids act as
antioxidants and quench singlet oxygen, which tesallower generation of free radicals (Bendich,
1996). Free radicals impair the integrity and tiomality of membrane lipids and affect signal
transduction and gene expression in immune celsy(dni et al. 1995b).

Carotenoids are provided by vegetables and fruitchearly play an essential part in human health.
As stated above, Mesotrione inhibits the enzymgdrdxyphenolpyruvate dioxygenase (HPPD)
which leads to a reduction of carotenoids. Thtg,tame when nutritional health experts are
advising consumers to eat more vegetables reftgttie presence of carotenoids, FSANZ is
promoting a food with a reduced capacity to prodtam®tenoids’™ **

Transgenic food crops — why there should be cautioapplied

As quoted at the start of this submission, the Wblalth Organization states transgenic plants are
organisms in which DNA has been altered in suctap that does not occur naturally. By that
description alone, such a plant cannot be “subsignéquivalent” to a conventional plant and
cannot by any scientific measure be regarded ‘@sasathe conventional food’”

Regulators continue to increase acceptable resesheés to meet industry demands, largely as a
result of the development of transgenic crops aedcheed to spray liberally and frequently. EU
authorities have further raised the legal limit gbyphosate contamination in wheat and bread to
100 times the legal limit for vegetables and thatlifor feed grains 200-fold. Such moves are
unacceptable and irresponsible, risking human amgamental health.

Proponents of genetic engineering claim citizenthefUS have eaten transgenic foods for years
with no ill effects. This is a seriously misleaglistatement. Certainly, US citizens have been
eating transgenic foods for years. This is withabelling, with no mandated registering of
potential adverse effects, and with no substarntisgtependent epidemiological studies on human
subjects to see if there are any negative affedt®alth and wellbeing.

Regulators can take note that it took decadespceafate that trans-fats have caused millions of
premature deaths. Lessons can be learned frorexpatience by applying the precautionary
principle to transgenic food crops.

Allergenicity - an acknowledged human health risk asociated with ingesting transgen&$

When introducing a novel gene into a plant thetbeésacknowledged potential to create a new
allergen or cause an allergic reaction in susclepitiigividuals. For example:

» Engineering Brazil nuts into soybeans was abandbeeduse of the indication of risk of
causing unexpected allergic reactidfis.
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» Transgenic Starlink™ Corn, introduced in 1998 appraved for animal feed only,
contaminated the human food chain. A US EPA adyipanel found it was possible
Cry9C was an allergen (CDC 2001, Lemaux 2008, Haild Taylor 2001) and the FDA
was unable to rule out allergenicity.

From 2000 to 2007, the USDA tested corn until n@soeable amounts of StarLink
transgenes were determined (EPA 2007). Potentialiyute traces remaify”

We know an allergic reaction occurs when ingeséigposes a consumer to a new protein. In the
case of transgenic food crops, this is a novelginahat does not occur in natdfé. Reactions by
an allergic person can range from a tingling seosatround the mouth and lips to death.

Eight types of food account for over 90% of allerggactions in affected individuals. That list of
eight includes soy.

Allergic disease is the fifth leading chronic dise@n the US among all ages, and the third most
common chronic disease among children under 1&y#d”™" Studies have failed to explain the
recent substantial increases in allergic reactiotise US. From 1997 to 2007, the prevalence of
reported food allergy increased 18% among childmeher age 18 years. Children with food
allergy are two to four times more likely to haveer related conditions such as asthma and other
allergies, compared with children without food adies.”*""

The Power of Prevention: Chronic disease . . ptigic health challenge of the 2Century*""

from the US National Centre for Chronic Diseasev@néion and Health Promotion, also reveals the
following information. In 2006, US expenditure bealth care was over twice the average of 29
other developed countries. More than 75% involste@nic conditions. Average life expectancy

in the US is below nations that spend less on lhealte annually and seven out of 10 deaths in US
citizens are from chronic diseases. In 2005, 18Bom US citizens, virtually one of every two
adults, had at least one chronic iliness. Canle@éms over half a million US lives annually, the
second leading cause of death. Nearly 24 millavehdiabetes and an estimated 57 million adults
have pre-diabetes. If current trends continue3 W6 citizens born in 2000 will develop diabetes
during their lifetime.

The US stands alone in that its citizens have begasting substantial quantities of multiple
transgenic foods, and food ingredients and additorea daily basis since the mid 1990s: without
knowing, unlabelled, and on best practice prinapiadequately tested. This situation singles
them out from other nations, even those where sganmetically engineered foods are available.
PSGR asks is anyone looking to see if there ima@tion with such increases as that of allergic
reactions mentioned above or the general poor atdraf health.

No independent substantive studies have been nidde cesults of feeding transgenes into the
human system, excepting the one study of the sffefobne meal of transgenic s6Y. However,

the genes and promoters inserted into transgeantphave characteristics and sequences similar to
bacterial genomes and this may increase the liketlrof bacterial expression. Whereas most

DNA is degraded by digestive enzymes in the gutliss have shown a small percentage survive
passage through the gut and would be availablptaka by gut bacterid’

Extracted plant DNA in soil can be taken up in kaef®™ and studies have shown transfer between
transgenic plant DNA and bacteria can occur. T\ mechanisms of transfer are transduction
where DNA transfer is mediated by bacteriophagesjugation where DNA transfer occurs
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between bacterial cells through conjugation apparatnd transformation, the uptake of naked
DNA. These three processes occur with gastrotintddract bacteria. The most probable method
for transfer in the human gut is natural transfdrama

Horizontal gene transfer (HGT) is the transfer &fAdbetween sexually incompatible organisms
and incidences of HGT between bacteria and furediéen bacteria and the single-cell organisms
protozoa, between bacteria and higher plants aimiads) and between fungi, and between insects,
have been identifie" More than 99 percent of soil bacteria cannosbéated using available
culture techniques, which seriously limits detectod HGT. However, most DNA constructs
inserted into transgenic crop plants include saestitomologous to bacterial DNA. It is accepted
DNA homology is an important factor in promoting R@to bacterid&*" DNA transfer can

involve DNA carried by a variety of vectors, suchvaruses and bacteria, as are used with genetic
engineering technology experimefit§. The effects of such transfers are not adequatabjied.

Scientists know that bacteria exchange genes atcdtquired genes can create pathogenic
bacteria. The sequencing of the genome of E.0dd&i¥ showed that 1387 genes had been acquired
by HGT. This also showed strains of microbes exlsth possess elevated potential to incorporate
foreign DNA. For E. coli 0157, this potential lawlits extreme toxicity™"

Transgenic technology is designed to replace nlatepeaoductive processes. Selection occurs at
the single cell level and the procedure is highlytagenic, routinely breeching genera barriers.
Pleiotropic (unforeseen and unpredictable) effdoteccuf™” and can potentially have an
unforeseen, negative impact on human health. &umh rats show there are appreciable
differences in their intestines when fed transgeoi@toes, and other physical aberratigfis.

Transgenic foods — tracing effects

It is mandatory for drugs to be identified and ntored for adverse health effects. Without officia
tracking made of any adverse effects from transgkads, it is not easy to identify them when
foods or food additives are so widely used. Timeosk complete lack of labelling of transgenic
foods and food ingredients means it is virtuallpossible to trace possible allergies or other
reactions; and thus easy to dismiss such clainmsveider, these examples can be drawn on:

In 2011, doctors at Sherbrooke University HospitaDuebec, Canada, found Bt-toxin from
transgenic corn accumulates in the human bodyedelsers found significant levels of the
insecticidal protein CrylAb in the blood of preghaomen; CrylAb being present in transgenic Bt
crops. The toxin was identified in 93 percenthaf pregnant women tested; 80 percent of
umbilical blood in their babies; and 67 percenhoh-pregnant womet,"" Cry9C, also an
engineeredBacillus thuringiensis (Bt) protein, was engineered into StarLink™ Capproved for
animal feed but contaminated the human food chailsiog adverse reactions. (See also page 6).

A significant study using human participants showadsgenes can move from transgenic soy into
bacteria in the human gtit’ After transgenic soy was introduced in Britaiogtbrs reported
allergic reactions to soy increased 589 he Irish Doctors’ Environmental Association tdlow
increased soy allergies in the Irish Republic icbthe experience in Britafh.

Dr Suzanne Wuerthele, a toxicologist and risk asgesas been a senior scientist at the US
Environmental Protection Agency (EPA) for 20 yeaBpeaking in a personal capacity, she has
stated, “The need for careful monitoring is urggmten the introduction of thousands of GM foods

on a global scale.”
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Dona and Arvanitoyannis (2009) state: “Most stadiith GM foods indicate that they may cause
hepatic, pancreatic, renal and reproduction effaestsmay alter haematological (blood),
biochemical, and immunologic parameters, the sicaiice of which remains to be solved with
chronic toxicity studies®"

Long-term effects of ingesting transgenes

Transgenic food crops are utilised in many formeuman food and animal feed production. These
potentially present residue and the ingestionagrnents of transgenic DNA. The cumulative
effects of human ingestion of novel foods, eveminute amounts, on a daily basis for unlimited
periods simply have not been studied. Increasjrdgta show it is biologically possible for
transgenic foods to cause adverse health effettsrivans. The regulatory system should remove
transgenic food crops and their derivatives angsgenic feed from the mark&f. The valid use of
scientific evidence is to set precaution, not tgpptuate permissive standards for vested interests.
PSGR urges FSANZ to adopt as a minimum of cauhemew EFSA guidelines as best practice
for all applications for transgenic food crops,de@dditives and ingredients, in meeting its duity o
care for the consumer public.

PSGR maintains science shows it is imperative to adt a precautionary principle approach to
transgenic foods.
The Trustees and Members of Physicians and SdefisGlobal Responsibility
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