GMO’s: Truth or Consequences?

Genetic modification has been with us for many years. Johann Gregor Mendel (1822-1884) is generally
recognized as the father of modern genetics based on his cross-breeding with plants.
Today we have Genetic Engineering (GE) that employs modern scientific technologies that can manipulate,
change and alter the DNA of cells. This GE introduces or inserts the DNA of another organism into the ‘host’ cell.
This ‘insertion’ can be from an entirely different species or organism (bacteria, chemical, animal etc.). The World
Health Organization defines a GMO as “an organism in which the genetic material (DNA) has been altered in a
way that does not occur naturally”.
For this discussion we will focus on Genetically Engineered seeds.
GE seeds fall into two basic categories:
1. Disease Resisters
2. Pesticide Producers
Disease Resisters are resistant to herbicides. The DNA of the cell is altered in such a way as to make the seed /
plant immune to herbicides and chemicals such as Roundup (glyphosate). The seeds / plant are often referred to
as ‘Roundup Ready’. It should also be noted here that the herbicide (Roundup) is also produced by the seed
manufacturer.
Pesticide Producers have their DNA altered or engineered so that their seeds produce its own pesticide. An
example would be Monsanto’s Bt (bacillus thuringiensis) Corn which has a bacterium inserted in the DNA that is
designed to kill insects. It should be noted here that Monsanto’s Bt Corn is registered as a ‘pesticide’ with the
EPA.
In 1992 the FDA approved the 1st GE seeds for Monsanto with only a 90-day study to determine long term effects
and safety. It should be noted that these studies by Monsanto and other Biotech companies have not been peer
reviewed and the raw data from those studies have never been released. These GE seed manufactures can
withhold this data from the public because governmental regulatory agencies and courts have given these
companies patent and licensing rights on their seeds. As such, no one can do studies on their seeds without their
permission and without signing over the property rights of the data. It should be noted that the FDA in 1992
issued a ‘statement of food policy’ which asserted that “ultimately, it is the food producer who is responsible
assuring safety”. In other words, the FDA relies solely on the manufacturer’s supplied information.
The morality of a business owning a source or building block of life (seeds & food) on this planet is a topic for
discussion at another time and place.
What is the motivation for a corporation to develop Genetically Modified Seeds (GMO’s)? According to their publicity and
promotional literature there are several reasons:
1.
2.
3.

To produce disease resistant crops.
To reduce pesticide usage.
To feed the growing world population.

Of course, since they are a business, I must also add:
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4.

To make a profit.

All of the above may be admirable qualities, however, the question for discussion becomes, “ARE GMO’S SAFE TO
CONSUME OVER THE LONG TERM”? This is a difficult question to answer since there have been no long term ‘published’
studies conducted in the US.
The Biotech Industry and US Regulators (FDA, EPA, National Academy of Science, etc.) have said that they are safe and that
GMO’s are the “Substantial Equivalent” of non-GMO seeds/crops/food. That means that GMO’s have the same nutritional
value as non-GMO foods. The Biotech Industry and US Regulators also contend that there is a “Scientific Consensus” that
they are safe and equivalent. However, long term studies conducted in Europe and other Countries refute these
statements.
Gilles-Eric Seralini, PhD, a Microbiologist and Professor at the University of Canes in Paris, conducted a two (2) year study of
the effects of GMO’s on mice. In that study he feed Monsanto’s GE (NK603) corn to one control group of laboratory mice.
Another group of mice were fed low levels of Roundup (glyphosate). “The study found severe liver and kidney damage and
hormonal disturbances in mice fed GE maize and low levels of Roundup that are permitted in drinking water in the
European Union. Toxic effects were found from the GM maize tested alone, as well as from Roundup tested alone and
together with the maize. Additional unexpected findings were higher rates of large tumors and mortality in most treatment
group”. (see GMO-Seralini -republication of the Serilini study)
Seralini’s study was first published in Food and Chemical Toxicology (FCT) in September 2012. It was retracted by the Editor
in Chief in November 2013. Professor Seralini sustained a campaign of criticism and defamation by Pro GMO scientists.
Interestingly, A. Wallace Hayes, Editor in Chief of FCT and Richard Goodman, Biotechnology Editor of FCT were former
Monsanto employees or contactors. (see www.gmoseralini.org/emails reveal role of Monsanto in study retraction).
Also, the President of the Biomolecular Energy Commission, Marc Fellous, has been found guilty of forgery in his efforts to
defame Prof. Seralini and has been forced to resign and faces jail time. In 2016, Fellous became President of the French
Association for Plant Biotechnology which is a lobby group set up to promote GMO crops.
Professor Seralini’s studies have been republished by FCT and by Environmental Sciences Europe. The additional studies
and raw data were also published. If you recall, the raw data of Monsanto’s studies have never been made public.

Additionally, Environmental Sciences of Europe and over 300 independent researchers have signed a joint statement that
there is “No Scientific Consensus on GMO safety……and claims of Consensus on the safety of GMO’s are not supported by an
objective analysis of the referred literature”. (see ESE, 2015 – 27.4)
As early as 2004, the British Medical Association Board of Science and Education issued an ‘interim statement’ calling for
“the need for further research….as there are many unanswered questions remaining……particularly with regard to the
potential long term impact of GMO’s on human health and the Environment”. The report also suggested that GMO’s could
lead to “allergens in the digestive tract”.
Recently, Sustainable Pulse (12/2016) and the scientific journal, Nature, published a new peer review study by Dr. Michael
Antoniou of Kings College, London. The study “clearly shows that the GMO transformation process results in profound
compositional differences in NK603 (Monsanto’s GE corn) demonstrating that this GMO corn is not substantially equivalent
to its non-GMO counterpart”. Because of these ‘compositional differences’, “there are marked increases in potential toxic
substances and allergic enhancers”. As a result of his findings, Dr. Antoniou has called “for a more thorough evaluation of
the safety of NK603 corn consumption on a long term basis.”
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In 1997 the European Union established labeling requirements for GMO’s. Currently 64 countries around the world have
placed bans, restrictions, limitations and / or labeling requirements on GMO seeds/crops/ food. —even China has imposed
restrictions. Norway has established the Global Seed Bank which contains over 7,000 samples of seeds from around the
world as an insurance policy to prevent the global extinction of our food supply as a result of the almost inevitable
hybridization of non-GMO seed and GMO seeds. Interestingly, the US Food Industry manufactures products for European
consumers that do not contain GMO’s, something that they seem unwilling to do for US consumers. Russia has suspended
the importation of American GMO corn as their studies “reveal a possible cancer link”. Peru has banned GMO seeds for 10
years and Poland has banned GMO corn and potatoes.

If you recall, we spoke earlier about Roundup Ready seeds which are those that can tolerate the herbicide glyphosate. The
World Health Organization has stated that glyphosate (Roundup) usage, as a result of GMO crops, has risen significantly and
this is far more contaminating than conventional crops. This is also supported by the USDA and EPA which state that usage
of pesticides and herbicides has increased over the past 9 years as a result of GE crops.
The International Agency for Cancer Research, part of WHO, has identified glyphosate as “probably carcinogenic to
humans”. The EPA in 1985 classified it as “probably carcinogenic based on tumors in mice”, however, in 1991 they changed
their classification to “evidence of non-carcinogenic in humans”. You will have to judge why that may have happened.

Let’s examine the motivations of the Biotech industry that we listed earlier on page 2
Disease Resistant Crops
It has been documented that there has been weed and insect mutations / adaptations as a result of GMO usage.
In fact, the 2004 British study (previously referenced) listed a “potential environmental impact” and the potential
to create “super weeds”. It reported that Canadian farmers found weeds that “were resistance, not only to the
substance against which the manufactured crop was engineered but to other herbicides as well. ….and it was
possible that these new weeds could turn into uneradicable weeds”. There are now 10-12 glyphosate resistant
weeds in existence as well as numerous insects.
Reduction of Pesticide / Herbicide Usage
Instead of decreased chemical usage, the opposite has occurred. The EPA states that pesticide / herbicide usage initially
decreases in the first few years when GE crops are introduced but after that usage of chemicals is 3x that of conventional
crops as a result of resistant weeds. (My thought is that it apparently takes an organism time to adjust, adapt, and build
immunity and resistance to GE crops and herbicides.)
The pesticide / herbicide business is now a $60 + Billion business. Glyphosate usage has more than doubled from 90 million
lbs. in 2001 to 185 million lbs. in 2007. In 1945 200 million lbs. of pesticide were used on American farms. Pesticide usage in
2007 was 877 million lbs. The increase in pesticides has been linked to the reduction of natural pollinators such as bees,
birds and butterflies. In addition, glyphosate is now found in most all US water supplies.
Feed the World’s Population
This is one of the most popular arguments that the Biotech Industry and political leaders use when defending GE crops. The
statement that it will “allow farmers to provide crops with greater yields” (Biotech literature and Senator Tom Carper).
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However, this is a misrepresentation of facts propagated by the Food and Biotech Industries. The Rodale Institute,
Kutztown, Pa. has over 30 years of statistical research that refutes this misleading information. Their long term research
shows that non-GMO crops actually produce greater crop yields than GMO’s and are less susceptible to drought conditions.
Additionally, if the goal of the Biotech Industry is to have the entire world’s crop consist of GMO’s, it creates the potential of
our entire foods supply being wiped out due to climate change, disease and pests since there would be no crop biodiversity.

Profit
Monsanto had revenues of $15 Billion and Net Income of $2.3 Billion (2015). The Biotech Industry spent $547.5 million
lobbying Congress in 1999 and $106 Million was spent to defeat labeling ballots in California, Washington State, Colorado
and Oregon (2012-2014).
The Grocery Manufacturers Association is the largest Food Product Association in the world and generates sales of $2.5
Trillion annually. Members of this organization also include members of the Biotech Industry: Monsanto, Dow, and Bayer.
The GMA 501c (6) group took in $41.4 Million in revenue in 2013 and it made over $11 Million in political contributions at
the State level in 2014. It spent over $41 Million in Federal Lobbing from 1989 to 2014. The GMA sued the State of
Vermont over its law requiring GMO labels (2014) and also sued the County of Maui, Hawaii after they voted to ban GMO
crops (2014).
The Precautionary Principal which guides the majority of the Industrialized World, with the exception of America and a few
other nations, would dictate that we go slow with the introduction of GMO’s into our food supply until long term,
independent, peer reviewed studies are conducted. However, with the current economic and political climate that exists in
our Country today and with the corruption of our Political and Regulatory process by Corporate Money, these studies
probably will not occur in the US until a large number of our population is adversely effected. Since Monsanto and other
Biotech Companies own the DNA and property rights on the seeds and the scientific studies, no independent studies can be
done without their permission. Also, since high ranking members of the EPA, USDA and FDA are former members of the
Biotech Industry, Michael Taylor, et al (see attached) there is little likelihood of Governmental oversight and regulation of
this Industry.
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To prepare for the seminar, please do the following:
1. Read the following materials attached to this document:
a. NYTimes Article “Monsanto Weed Killer Roundup Faces New Doubts on Safety in Unsealed Documents by
Danny Hakim, March 14, 2017 (Attachment 1)
b. Wikipedia, “Séralini Affair” From Wikipedia (Attachment 2)
c. Report in Brief, Board on Agriculture and Natural Resources, May 20116, “Genetically Engineered Crops:
Experiences and Prospects (Attachment 3)
2. If time permits, view the following discussion from the National Academy of Sciences (http://nas-sites.org/gecrops/2016/04/27/report-release/)
3. Think about the questions written below to help in the discussion. Bring in other materials you may feel are helpful.
So, the question remains, is there enough evidence to determine whether or not GMO’s are Safe?
While pondering that decision ask yourself these questions:
1.
2.
3.
4.
5.
6.
7.
8.

If GMO’s are safe, where is the evidence?
Is a 90-day study conducted by a vested interest Biotech company sufficient to determine long term safety?
Where are the long term, independent, peer reviewed US studies? Why aren’t they being conducted?
Why hasn’t Monsanto released the raw data from their studies?
Why is Monsanto’s Bt corn registered with the FDA as a Pesticide—not as a food?
Is there a Scientific Consensus on the safety of GMO’s?
Is there scientific data that proves that GMO’s are the ‘substantial equivalent’ of non-GMO’s?
Why does the Biotech Industry spend millions of dollars’ lobbing Federal and State Legislators to defeat State and
Federal labeling laws?
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9. Why does the Biotech Industry spend millions of dollars in advertising to defeat State labelling laws and filing law
suits against States that enact labeling Legislation?
10. Why did the Biotech Industry Lobby Congress to have Federal Legislation passed (HR199 -2-16, aka, the Dark Act)
that denies Americans the Right to know what is in their food?
11. Why do other countries around the world restrict or ban GMO’s?
12. What do the long term European studies conclude about the safety of GMO’s?
13. Why does such an incestuous relationship exist between the Biotech Industry and the FDA, USDA and EPA?
14. Did the organizations that declare GMO’s ‘Safe’ (American Medical Assoc., National Academy of Science, FDA, USDA,
etc.) conduct their own long term independent studies or are they relying on the opinion of the Biotech Industry?
Has the raw data been released to the public?
15. Finally, ask yourself why would a company that produces a product for sale to consumers, that they believe is
superior and safer than all other products currently on the market, go to such elaborate lengths and great expense
to conceal that product from American Citizens?
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Attachment 1
NYTimes Article “Monsanto Weed Killer Roundup Faces New Doubts on Safety in Unsealed Documents by Danny Hakim,
March 14, 2017
https://www.nytimes.com/2017/03/14/business/monsanto-roundup-safetylawsuit.html?smprod=nytcore-ipad&smid=nytcore-ipad-share&_r=0

Monsanto Weed Killer Roundup Faces New
Doubts on Safety in Unsealed Documents
By DANNY HAKIMMARCH 14, 2017
A scanning machine illuminating a bottle of Roundup, a weed killer, as it moved along a production line
at a facility in Antwerp, Belgium, owned by Monsanto. CreditJasper Juinen/Bloomberg
The reputation of Roundup, whose active ingredient is the world’s most widely used weed
killer, took a hit on Tuesday when a federal court unsealed documents raising questions about
its safety and the research practices of its manufacturer, the chemical giant Monsanto.
Roundup and similar products are used around the world on everything from row crops to
home gardens. It is Monsanto’s flagship product, and industry-funded research has long found
it to be relatively safe. A case in federal court in San Francisco has challenged that conclusion,
building on the findings of an international panel that claimed Roundup’s main ingredient
might cause cancer.
The court documents included Monsanto’s internal emails and email traffic between the
company and federal regulators. The records suggested that Monsanto had ghostwritten
research that was later attributed to academics and indicated that a senior official at
the Environmental Protection Agency had worked to quash a review of Roundup’s main
ingredient, glyphosate, that was to have been conducted by the United States Department of
Health and Human Services.
The documents also revealed that there was some disagreement within the E.P.A. over its own
safety assessment.
The files were unsealed by Judge Vince Chhabria, who is presiding over litigation brought by
people who claim to have developed non-Hodgkin’s lymphoma as a result of exposure to
glyphosate. The litigation was touched off by a determination made nearly two years ago by
the International Agency for Research on Cancer, a branch of the World Health Organization,
that glyphosate was a probable carcinogen, citing research linking it to non-Hodgkin’s
lymphoma.
Court records show that Monsanto was tipped off to the determination by a deputy division
director at the E.P.A., Jess Rowland, months beforehand. That led the company to prepare a
public relations assault on the finding well in advance of its publication. Monsanto executives,
in their internal email traffic, also said Mr. Rowland had promised to beat back an effort by
the Department of Health and Human Services to conduct its own review.
Dan Jenkins, a Monsanto executive, said in an email in 2015 that Mr. Rowland, referring to
the other agency’s potential review, had told him, “If I can kill this, I should get a medal.” The
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review never took place. In another email, Mr. Jenkins noted to a colleague that Mr. Rowland
was planning to retire and said he “could be useful as we move forward with ongoing
glyphosate defense.”
The safety of glyphosate is not settled science. A number of agencies, including the European
Food Safety Agency and the E.P.A., have disagreed with the international cancer agency,
playing down concerns of a cancer risk, and Monsanto has vigorously defended glyphosate.
But the court records also reveal a level of debate within the E.P.A. The agency’s Office of
Research and Development raised some concern about the robustness of an assessment
carried out by the agency’s Office of Pesticide Programs, where Mr. Rowland was a senior
official at the time, and recommended in December 2015 that it take steps to “strengthen” its
“human health assessment.”
In a statement, Monsanto said, “Glyphosate is not a carcinogen.”
It added: “The allegation that glyphosate can cause cancer in humans is inconsistent with
decades of comprehensive safety reviews by the leading regulatory authorities around the
world. The plaintiffs have submitted isolated documents that are taken out of context.”



PRIVACY POLICY
The E.P.A. had no immediate comment, and Mr. Rowland could not be reached immediately.
Monsanto also rebutted suggestions that the disclosures highlighted concerns that the
academic research it underwrites is compromised. Monsanto frequently cites such research to
back up its safety claims on Roundup and pesticides.
In one email unsealed Tuesday, William F. Heydens, a Monsanto executive, told other
company officials that they could ghostwrite research on glyphosate by hiring academics to
put their names on papers that were actually written by Monsanto. “We would be keeping the
cost down by us doing the writing and they would just edit & sign their names so to speak,”
Mr. Heydens wrote, citing a previous instance in which he said the company had done this.
Asked about the exchange, Monsanto said in a second statement that its “scientists did not
ghostwrite the paper” that was referred to or previous work, adding that a paper that
eventually appeared “underwent the journal’s rigorous peer review process before it was
published.”
David Kirkland, one of the scientists mentioned in the email, said in an interview, “I would not
publish a document that had been written by someone else.” He added, “We had no
interaction with Monsanto at all during the process of reviewing the data and writing the
papers.”
The disclosures are the latest to raise concerns about the integrity of academic research
financed by agrochemical companies. Last year, a review by The New York Times showed how
the industry can manipulate academic research or misstate findings. Declarations of interest
included in a Monsanto-financed paper on glyphosate that appeared in the journal Critical
Reviews in Toxicology said panel members were recruited by a consulting firm. Email traffic
8

made public shows that Monsanto officials discussed and debated scientists who should be
considered, and shaped the project.
“I think it’s important that people hold Monsanto accountable when they say one thing and it’s
completely contradicted by very frank internal documents,” said Timothy Litzenburg of the
Miller Firm, one of the law firms handling the litigation.
The issue of glyphosate’s safety is not a trivial one for Americans. Over the last two decades,
Monsanto has genetically re-engineered corn, soybeans and cotton so it is much easier to
spray them with the weed killer, and some 220 million pounds of glyphosate were used in
2015 in the United States.
“People should know that there are superb scientists in the world who would disagree with
Monsanto and some of the regulatory agencies’ evaluations, and even E.P.A. has disagreement
within the agency,” said Robin Greenwald, a lawyer at Weitz & Luxembourg, which is also
involved in the litigation. “Even in the E.U., there’s been a lot of disagreement among the
countries. It’s not so simple as Monsanto makes it out to be.
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Attachment 2
Wikipedia, “Séralini Affair” From Wikipedia
Séralini affair
From Wikipedia, the free encyclopedia

The Séralini affair was the controversy surrounding the publication, retraction, and republication of a journal article by
French molecular biologist Gilles-Éric Séralini. First published by Food and Chemical Toxicology in September 2012, the
article presented a two-year feeding study in rats, and reported an increase in tumors among rats fed genetically modified
corn and the herbicide RoundUp. Scientists and regulatory agencies subsequently concluded that the study's design was
flawed and its findings unsubstantiated. A chief criticism was that each part of the study had too few rats to obtain
statistically useful data, particularly because the strain of rat used, Sprague Dawley, develops tumors at a high rate over its
lifetime.

The publicity surrounding publication of the article also attracted criticism, with science writer Declan Butler calling it "a
tightly orchestrated media offensive".[3] As part of a news embargo, Séralini required journalists to sign an unusual
confidentiality agreement in exchange for advance access to the article, prohibiting them from conferring with other
scientists before the press conference announcing publication.[n 1] At the press conference, Séralini emphasized the study's
potential cancer implications, and photographs from the article of treated rats with large tumors were widely circulated by
the media.[4] The French Society of Toxicologic Pathology pointed out that, because such tumors are commonly found in
older rats, the inclusion in the article of those images from treated rats, without also showing control rats, was misleading.[5]
Séralini also released a book and documentary film about the study in conjunction with the press conference.[3]

Following widespread criticism by scientists, Food and Chemical Toxicology retracted the paper in November 2013 after the
authors refused to withdraw it.[6] The editor-in-chief said that the article was retracted because its data were inconclusive
and its conclusions unreliable.[1] In June 2014 an amended version of the article was republished in Environmental Sciences
Europe, and the raw data were made public. The journal did not conduct any further peer review; reviewers checked only
that the scientific content of the paper had not changed.[2]

Background
Main article: Gilles-Éric Séralini
Séralini, a professor of molecular biology at the University of Caen, is president of the scientific advisory board of the
Committee of Research and Independent Information on Genetic Engineering (CRIIGEN), which opposes genetically
modified food (GM food). Séralini co-founded CRIIGEN in 1999 because he judged that studies on GM food safety were
inadequate.[7][8]

Before 2012 Séralini had published other peer-reviewed papers that concluded there were health risks to GM foods. In 2007
he and two others published a Greenpeace-funded study (Séralini 2007).[9][10] It concluded that MON 863, a corn rootwormresistant Bt corn developed by Monsanto, caused health problems in rats, including weight changes, triglyceride level
increases in females, changes in urine composition in males, and reduced function or organ damage in the liver, kidney,
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adrenal glands, heart and haematopoietic system.[9] The European Food Safety Authority (EFSA) concluded that all blood
chemistry and organ weight values fell within the normal range for control animals, and that the paper had used incorrect
statistical methods.[11][12][13] The French Commission du Génie Biomoléculaire (AFBV) also criticized the study's
conclusions.[14]

In 2009 the Séralini lab published another study (Séralini 2009), which re-analyzed toxicity data for NK 603 (glyphosate
resistant), MON 810 and MON 863 strains.[15] The data included three rat-feeding studies published by Monsanto scientists
on MON 810.[16][17][18] This study concluded that the three crops caused liver, kidney and heart damage in the rats.[15] The
EFSA concluded that the authors' claims were not supported by their data, that many of the statistical criticisms of Séralini
2007 applied to Séralini 2009, and that the study included no new information that would change the EFSA's conclusions.[19]
The French Haut Conseil des biotechnologies (High Council of Biotechnologies Scientific Committee or HCB) reviewed
Séralini 2009 and concluded that it "presents no admissible scientific element likely to ascribe any haematological, hepatic
or renal toxicity to the three re-analysed GMOs." The HCB questioned the authors' independence, noting that, in 2010, the
"body to which the authors belong" displayed material from a 2008 Austrian anti-GM study, the results of which had been
acknowledged as mistaken by the study's authors.[20] Food Standards Australia New Zealand concluded that the results of
Séralini 2009 were due to chance alone.[21]

In 2010 Séralini sued Marc Fellous, president of the French Association of Plant Biotechnology, for libel, after Fellous
criticized Séralini's research, in part because it was funded by Greenpeace. The judge ruled that the charge about the
funding was defamatory. Fellous was fined €1000; Séralini was awarded a symbolic €1 in damages.[22]

A 2011 article by the Séralini lab that reviewed 19 published animal-feeding studies, as well as data from animal-feeding
studies submitted for regulatory approval, concluded that GM food had liver and kidney effects that were sex and dose
dependent, and advocated for longer and more elaborate toxicology tests for regulatory approval.[23]

2012 study
Study background
On 19 September 2012, the journal Food and Chemical Toxicology published a peer-reviewed paper entitled "Long term
toxicity of a Roundup herbicide and a Roundup-tolerant genetically modified maize."[24] The two-year toxicity study, which
cost €3.2 million, was conducted at the University of Caen by Séralini and seven colleagues. It had been funded by and run
with the collaboration of CRIIGEN.[3][25]
The study used 100 male and 100 female Sprague Dawley rats, divided into twenty groups with 10 rats each. Ten diets were
tested separately on the males and females. The diets comprised 11 percent, 22 percent and 33 percent genetically
modified corn (NK603) and the rest standard laboratory rat food; NK603 corn that had been treated with Roundup, also at
11, 22 and 33 percent; and corn that had not been genetically modified, accompanied by differing concentrations of
Roundup in the water. A control group was fed 33 percent non-GMO corn; the rest of their diet was standard laboratory rat
food.[26]:3–4
The paper's abstract stated: "In females, all treated groups died 2–3 times more than controls, and more rapidly. This
difference was visible in 3 male groups fed GMOs. All results were hormone and sex dependent, and the pathological
proﬁles were comparable."
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Publication strategy[
Séralini held a press conference on the day the study was released in which he "promoted the cancer results as the study’s
major finding."[3] At the press conference he also announced the release of a book and film about the study.[citation needed][27][28]
Selected journalists were given early access to the paper on condition they sign a confidentiality agreement, which meant
they were unable to confer with other scientists before the embargo expired.[4] In contrast, embargo guidelines by journals
such as Nature allow reporters to check their stories with independent experts.[n 2]
Seralini's approach was widely criticized. A Nature editorial called it "a public-relations offensive." The result of the
confidentiality agreement, the journal said, was that critical commentary was absent from the first round of stories, the
ones most likely to be remembered.[n 3] The press conference and publication occurred weeks before the vote on California
Proposition 37, which called for labeling genetically modified food. The study was cited by supporters of the proposition.[31]
The ethics committee of the French National Centre for Scientific Research wrote that Seralini's public-relations approach
was "inappropriate for a high-quality and objective scientific debate."[3] Science journalist Carl Zimmer criticized the science
journalists who participated.[32] Cosmos Magazine's Elizabeth Finkel said that the confidentiality clause had allowed
Seralini's story to "prance unfettered" before second opinions arrived.[33]

Reception
Scientific evaluation
The study was criticized by various regulatory authorities and scientists. With few exceptions, the scientific community
dismissed the study and called for a more rigorous peer-review system in scientific journals.[34]

Many said that Séralini's conclusions were impossible to justify given the statistical power of the study. Sprague-Dawley rats
have a lifespan of about two years and have a high risk of cancer over their lifespan (one study concluded that over eighty
percent of males and over seventy percent of females developed cancer under normal conditions).[35][36][37] The Séralini
experiment covered the normal lifespan of these rats. The longer an experiment continues, the more rats get cancer
naturally, that makes it harder to separate statistical "noise" from the hypothetical signal. For the study to achieve such
separation (statistical power), each control and test group would have to include sufficiently many subjects.[3] Organisation
for Economic Co-operation and Development (OECD) guidelines recommend 20 rats for chemical-toxicity studies, and 50
rats for carcinogenicity studies.[38]:5–6 In addition, if the survival of the rats is less than 50% at 104 weeks (which is likely for
Sprague-Dawley rats) the recommended number of rats is 65.[3][36][37] The Séralini study had only ten per group.[3]

Tom Sanders from King's College London noted a lack of data on amount of food given, and on growth rates. Further noting
that rats are susceptible to mammary tumors when food intake is not restricted. Sanders said, "The statistical methods are
unconventional ... and it would appear the authors have gone on a statistical fishing trip."[39]

The Washington Post quoted Marion Nestle, the Paulette Goddard professor in the Department of Nutrition, Food Studies
and Public Health at New York University and food safety advocate: "'[I] can’t figure it out yet....It’s weirdly complicated and
unclear on key issues: what the controls were fed, relative rates of tumors, why no dose relationship, what the mechanism
might be. I can’t think of a biological reason why GMO corn should do this.....So even though I strongly support labeling, I’m
skeptical of this study.'"[40] Likewise, Dan Charles, writing for NPR, noted that in the study, rats that ate 33% GM food
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developed fewer tumors than did those who ate 11% GM food, suggesting the absence of a dose response.[41] University of
Calgary Professor Maurice Moloney publicly wondered why the paper contained so many pictures of treated rats with
horrific tumors, but no pictures of control group rats.[42]
Many national food safety and regulatory agencies condemned the paper. The German Federal Institute for Risk Assessment
VP Reiner Wittkowski said in a statement, ""The study shows both shortcomings in study design and in the presentation of
the collected data. This means that the conclusions drawn by the authors are not supported by the available data."[43] A joint
report by three Canadian regulatory agencies also "identified significant shortcomings in the study design, implementation
and reporting."[44] Similar conclusions were reached by the French HCB and the National Agency for Food Safety,[45] the
Vlaams Instituut voor Biotechnologie,[46] the Technical University of Denmark,[47] Food Standards Australia New Zealand,[48]
the Brazilian National Technical Commission on Biosafety,[49] and EFSA.[38][50]

EFSA concluded:
The study as reported by Séralini et al. was found to be inadequately designed, analysed and reported...The study as
described by Séralini et al. does not allow giving weight to their results and conclusions as published. Conclusions cannot be
drawn on the difference in tumour incidence between treatment groups on the basis of the design, the analysis and the
results as reported. Taking into consideration Member States’ assessments and the authors’ answer to critics, EFSA finds
that the study as reported by Séralini et al. is of insufficient scientific quality for safety assessments.[38]

The European Federation of Biotechnology industry association, which counts Monsanto and other biotech firms among its
members,[51] called for the paper to be retracted, calling its publication a "dangerous failure of the peer-review system."[3]
Six French national academies (of Agriculture, Medicine, Pharmacy, Science, Technology and Veterinarians[52]) issued a joint
statement – "an extremely rare event in French science"[53] – condemning the study and the journal that published it.[52] The
joint statement dismissed the study as 'a scientific non-event'.[53] FCT, an Elsevier imprint, has a peer review process, and at
least three scientists reviewed the paper prior to publication. The journal published a statement in their November 2012
issue, that "the Editors have encouraged those people with concerns to write formally to the Editor-in-Chief, so that their
views can be publicly aired."

In March 2013 FCT published a letter[5] from Erio Barale-Thomas,[54] Principal Scientist of Johnson & Johnson Pharmaceutical
Research and Development and the President of the Conseil d’Administration of The Société Française de Pathologie
Toxicologique (SFPT, French Society of Toxicologic Pathology[55]). SFPT is "a non governmental/non profit organization
formed by veterinarians, physicians, pharmacists and biologists specialized in veterinary and toxicologic pathology. Its aim is
to promote knowledge in pathology, toxicology and laboratory animal sciences for safety studies of drugs, chemicals and
food products, and the role of the pathologist in the study design and data interpretation."[5] The letter criticized the Seralini
study on several fronts, and concluded: "However, given this study presents serious deficiencies in the protocol, the
procedures and the interpretation of the results, the SFPT cannot support any of the scientific claims drawn by the authors,
and any relevance for human risk assessment. This letter presents the consensus scientific opinion of the Conseil
d’Administration of the SFPT."[5]

The Belgian Federal Minister of Public Health asked the Belgian Biosafety Advisory Council (BBAC) to evaluate the paper. The
BBAC was asked to "inform the Minister whether this paper (i) contains new scientific information with regard to risks for
human health of GM maize NK603 and (ii) whether this information triggers a revision of the current authorisation for
commercialisation for food and feed use of this GM maize in the European Union (EU)."[56] The BBAC committee, whose
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members are drawn from the Belgian biotech Professoriat,[56] pointed out that "the long duration of this study is a positive
aspect since most of the toxicity studies on GMOs are performed on shorter periods," and concluded that:
"Given the shortcomings identified by the experts regarding the experimental design, the statistical analysis, the
interpretation of the results, the redaction of the article and the presentation of the results, the Biosafety Advisory Council
concludes that this study does not contain new scientifically relevant elements that may lead to reconsider immediately the
current authorisation for food and feed use of GM maize NK603. Considering the issues raised by the study (i.e. long term
assessment), the Biosafety Advisory Council proposes EFSA urgently to study in depth the relevance of the actual guidelines
and procedures. It can find inspiration in the GRACE project[57] to find useful information and new concerted ideas."[56]:9

The study was also criticized by the European Society of Toxicologic Pathology, which expressed shock at the way the rats in
the study were treated and questioned whether the study was legal to perform under European law.[58]

A 2015 reanalysis of multiple animal studies found that Seralini chose to forgo statistical tests in the main conclusions of the
study. Using Seralini's published numerical data, the review found no significant effects on animal health after analysis with
statistical tests. The finding that "in females, all the treated groups died 2–3 times more than controls" was not statistically
significant. The highest mortality was observed for the group of female rats fed 22% genetically modified maize. This
difference was not statistically significant. Seralini also originally claimed males in groups fed 22% and 33% genetically
modified maize had three times lower mortality than controls, but this was also not statistically significant. The findings of
liver necrosis and mammary tumors were also not significant.[59]

Responses to criticism
Séralini and supporters defended the study design, the interpretation of the results, and manner and content of the
publication.[60][61][62] Support for the study came from the European Network of Scientists for Social and Environmental
Responsibility (ENSSER), of which CRIIGEN is a member.[63][64] A subsequent study published in 2013 by ENSSER concluded
that EFSA (European Food Safety Authority) applied double standards in evaluation of feeding studies, criticized EFSA's
applied criteria.[65] An open letter in support of Seralini's article, signed by about 130 scientists, scholars, and activists, was
published in Independent Science News, a project of the Bioscience Resource Project.[66]

Séralini responded to criticisms of his methodology (and specifically a lack of difference between rodent groups at higher
doses) with a July 2015 paper in PLOS ONE claiming that all laboratory rodent diets are contaminated with "dangerous"
levels of GMOs.[67] This has been strongly criticised by numerous experts,[68] for example, Tamara Galloway said that the
study "speculates beyond the evidence presented in this paper".[69]

Other Séralini supporters criticized the retraction of the study, concluding the response was a product of industry-driven
campaign and regard this as a concerning example of industry interference in the scientific process.[70]

Officials
At the time of the initial release, French Prime Minister Jean-Marc Ayrault said that, if the results are confirmed, the
government would press for a Europe-wide ban on the maize and The European Commission instructed the EFSA in Parma,
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Italy, to assess the study.[71] In late September 2012, Russia temporarily suspended importing GM corn as a result of the
study[72] and in November 2012, Kenya banned all GM crops.[73]

Media
The press conference led to widespread negative media coverage for GM food, especially in Europe.[71] Le Nouvel
Observateur covered the press conference in a story called, "Yes, GMOs are poisons!".[74]
Jon Entine in Forbes stated, "Seralini's research is anomalous. Previous peer-reviewed rat feeding studies using the same
products (NK603 and Roundup) have not found any negative food safety impacts. The Japanese Department of
Environmental Health and Toxicology released a 52-week feeding study of GM soybeans in 2007, finding "no apparent
adverse effect in rats." In 2012, a team of scientists at the University of Nottingham School of Biosciences released a review
of 12 long-term studies (up to two years) and 12 multi-generational studies (up to 5 generations) of GM foods, concluding
there is no evidence of health hazards."[75] Andrew Revkin wrote in a blog the study was another instance of "single-study
syndrome", and that the study was in support of an "agenda".[76]

Henry I. Miller, in an opinion piece for Forbes, said "[Seralini] has crossed the line from merely performing and reporting
flawed experiments to committing gross scientific misconduct and attempting fraud."[77] Séralini responded by saying,
"...that he won't make any data available to the EFSA and the BfR until the EFSA makes public all the data under-pinning its
2003 approval of NK603 maize for human consumption and animal feed."[3]

The Guardian's Environmental Blog stated that the study linking GM maize to cancer "must be taken seriously by regulators"
and that although it "attracted a torrent of abuse", "it cannot be swept under the carpet". They also noted CRIIGEN's
funding of the research and reported Séralini's response: namely, that studies in support of GM food are usually funded by
"corporates or by pro-biotech institutions".[25] Proponents of California's GM labeling referendum, Proposition 37, hailed the
study.[78][79]

A statement about the controversy, and especially the attacks on Seralini, was published in Le Monde, signed by 140 French
scientists; the letter said: "...the protocol followed in this study presents defects that are subject to debate within the
scientific community.... We are deeply shocked by the image of our community that this controversy gives citizens. The risk
expertise to human health or the environment is a difficult activity which is facing many uncertainties Many of the threats to
our planet have been revealed by scientists isolated and confirmed by many studies coming from the scientific community.
In this case, it would be more efficient to implement research on the health and environmental risks of GMOs and
pesticides, improve toxicological protocols used for placing on the market and finance a variety of researchers in this
domain...."[80]

Lawsuit
In 2012 Séralini sued Marianne magazine and journalist Jean-Claude Jaillet for defamation after they accused him of fraud.
The High Court of Paris ruled in Seralini's favor in 2015. The court said that the fraud allegation had first been made by
Henry I. Miller in Forbes.[81]
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Retraction
In November 2013, Elsevier announced that FCT was retracting the paper, after the authors refused to withdraw it.[6][82] The
journal's editors concluded that while there was "no evidence of fraud or intentional misrepresentation of the data", the
results were inconclusive and "[did] not reach the threshold of publication for Food and Chemical Toxicology". After an indepth look at the study's raw data, no definitive conclusions could be reached regarding the role of either NK603 or
glyphosate in overall mortality or tumor rates, given the high incidence of tumors in Sprague-Dawley rats and the small
sample size. Normal variance could not be excluded as the cause of the results.[6] Following many enquiries about the
retraction, FCT's editor-in-chief said that:
“

The retraction statement could have been clearer, and should have referred to the relevant COPE guidelines.
The data are inconclusive, therefore the claim (i.e., conclusion) that Roundup Ready maize NK603 and/or the
Roundup herbicide have a link to cancer is unreliable. Dr. Séralini deserves the benefit of the doubt that this
unreliable conclusion was reached in honest error. The review of the data made it clear that there was no
misconduct. However, to be very clear, it is the entire paper, with the claim that there is a definitive link
between GMO and cancer that is being retracted. Dr. Séralini has been very vocal that he believes his
conclusions are correct. In our analysis, his conclusions cannot be claimed from the data presented in this
article.

”

— A. Wallace Hayes, Editor in Chief of Food and Chemical Toxicology answers questions on retraction[1]
Séralini and his supporters strongly objected to the retraction,[82][83][84] and Séralini himself threatened to sue FCT.[85] David
Resnik examined the case and wrote in the Journal of Agricultural and Environmental Ethics that articles should not be
retracted for inconclusiveness, but that retraction due to flaws in study design or due to ethical violations may be
appropriate, and that republication of retracted papers should occur only after additional peer review.[86]

Republication
In June 2014, the original study was republished, with the addition of the entire data set, in the journal Environmental
Sciences Europe.[87][88] The editor said that the paper was republished without further scientific peer review, "because this
had already been conducted by Food and Chemical Toxicology, and had concluded there had been no fraud nor
misrepresentation."[88] The republication renewed the controversy, but now with additional controversy over the behavior
of the editors of both journals.[89]
In July 2015, the International Agency for Research on Cancer published a monograph on glyphosate, which contained an
evaluation of the Séralini paper as republished in June 2014 and the conclusion, that the study "was inadequate for
evaluation because the number of animals per group was small, the histopathological description of tumours was poor, and
incidences of tumours for individual animals were not provided."[90]
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N

ew technologies in genetic engineering and conventional breeding are blurring the once clear

distinctions between these two crop-improvement approaches. While recognizing the inherent difficulty of
detecting subtle or long-term effects in health or the environment, the study committee found no
substantiated evidence of a difference in risks to human health between currently commercialized genetically
engineered (GE) crops and conventionally bred crops, nor did it find conclusive cause-and-effect evidence of
environmental problems from the GE crops. GE crops have generally had favorable economic outcomes for
producers in early years of adoption, but enduring and widespread gains will depend on institutional support
and access to profitable local and global markets, especially for resource-poor farmers.
Claims and research that extol both the benefits of and risks posed by GE crops and food have created a confusing landscape for
the public and policy-makers. Using evidence accumulated over the last two decades, this report assesses purported negative
effects and purported benefits of currently commercialized GE crops. The report also assesses emerging genetic-engineering
technologies, how they might contribute to future crop improvement, and what technical and regulatory challenges they may present.
To carry out its task, the report’s authoring committee delved into the relevant literature (more than 900 research and other
publications), heard from 80 diverse speakers at three public meetings and 15 webinars, and read more than 700 comments from
members of the public to broaden its understanding of issues surrounding GE crops.
EXPERIENCES WITH GENETICALLY ENGINEERED CROPS
Since the 1980s, biologists have used genetic engineering in crop plants to alter characteristics, such as longer shelf life for fruit,
higher vitamin content, and resistance to diseases. However, the only characteristics that have been introduced through genetic
engineering into widespread commercial use are those that provide insect resistance and herbicide resistance. In 2015, GE
herbicide resistance, insect resistance, or both were available in fewer than 10 crop species and grown on about 12 percent of the
world’s planted cropland (see Figure 1). In its evaluation of experiences with GE crops, the committee examined the long-term data
available on the use of insect and herbicide resistance in the most commonly grown GE crops to date: soybean, cotton, and maize.
A few other GE characteristics—such as for resistance to specific viruses in papaya and squash and reduction of browning in the
flesh of apples and potatoes—have been incorporated into some crops in commercial production as of 2015, but were produced on
a relatively small number of hectares worldwide.
Agronomic and Environmental Effects
Insect-resistant GE crops contain genes from Bacillus thuringiensis (Bt), a soil bacterium that gives crops a built-in insecticide.
Plants with this characteristic can kill targeted
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insects that ingest them. Following are conclusions about
various effects of Bt crops based on available data:
••Bt Crop Yield. Bt in maize and cotton from 1996 to 2015
contributed to a reduction in crop losses (closing the gap
between actual yield and potential yield) under
circumstances where targeted insect pests caused
substantial damage to non-Bt varieties and synthetic
chemicals could not provide practical control.

•

• Abundance and diversity of insects. In areas of the United
States and China where adoption of either Bt maize or Bt cotton
is high, some insect-pest populations are reduced regionally,
benefiting both adopters and nonadopters of Bt crops. Some
secondary (nontargeted) insect pests have increased in
abundance, but there are only a few cases where the increase
has posed an agronomic problem. Planting Bt crops tended to
result in higher insect biodiversity than planting similar varieties
without the Bt trait and using synthetic insecticides.

•

• Insecticide use. Application of synthetic insecticides to maize

and cotton has decreased following the switch from non-Bt
varieties to Bt varieties, and in some cases, the use of Bt
crops has been associated with lower use of insecticides in
non-Bt varieties of the crop and other crops in the same
area.

•

• Insect resistance. Target insects have been slow to

evolve resistance to Bt proteins when crops produced a
high enough dose of Bt protein to kill insects with partial
genetic resistance to the toxin and there were refuges
where susceptible insects survived. Where resistancemanagement strategies were not followed, damaging
levels of resistance evolved in some target insects.

Herbicide resistance allows a crop to survive the application
of a herbicide which would otherwise kill it. Most herbicideresistant GE crops are engineered to be resistant to
glyphosate, commonly known as RoundUp®. Conclusions
based on the available evidence include the following:
••Herbicide-resistant crop yield. Studies indicate that
herbicide-resistant crops contribute to greater yield where
weed control is improved because of the specific herbicides
that can be used in conjunction with the herbicide-resistant
crop.

•

• Herbicide use. Total kilograms of all types of herbicide
applied per hectare of crop per year declined when herbicideresistant crops were first adopted, but the decreases have not
generally been sustained. However, total kilograms of herbicide
applied per hectare is an uninformative metric for assessing
changes in risks to the environment or to human health due to
GE crops; because the environmental and health hazards of
different herbicides vary, the relationship of kilograms of
herbicide applied per hectare and risk is poor.

•

• Weed-species distribution. In locations where glyphosate

is used extensively, weed species that are naturally less
susceptible to that herbicide may populate a field. The
committee found little evidence that agronomic harm had
resulted from such shifts in weed species.

•

• Weed resistance. In many locations, some weeds have

evolved resistance to glyphosate. Integrated weedmanagement approaches can be used to delay
resistance, especially in cropping systems not yet
exposed to continuous glyphosate applications. Further

FIGURE 1. Commercially Grown GE Crops Worldwide. In 2015, almost 180 million hectares of GE crops were planted globally, which
was about 12 percent of the world’s planted cropland that year. There were herbicide-resistant varieties of maize, soybean, cotton,
canola, sugar beet, and alfalfa, and insect-resistant varieties of maize, cotton, poplar, and eggplant.
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research is needed to improve strategies for management of resistance in weeds.
Overall, the committee found no conclusive evidence of cause-and-effect relationships between GE crops and environmental
problems. However, the complex nature of assessing long-term environmental changes often made it difficult to reach definitive
conclusions.
Comparisons with conventional breeding
The committee assessed detailed surveys and experiments comparing GE to non-GE crop yields and also examined changes over
time in overall yield per hectare of maize, soybean, and cotton reported by the U.S. Department of Agriculture (USDA) before,
during, and after the switch from conventionally bred to GE varieties of these crops. Although the sum of experimental evidence
indicates that GE herbicide resistance and insect resistance are contributing to actual yield increases, there is no evidence from
USDA data that the average historical rate of increase in U.S. yields of cotton, maize, and soybean has changed.
Human Health Effects
GE crops and foods derived from them are tested in three ways: animal testing, compositional analysis, and allergenicity testing and
prediction. Although the design and analysis of many animal-feeding studies were not optimal, the many available animal
experimental studies taken together provided reasonable evidence that animals were not harmed by eating foods derived from GE
crops. Data on the nutrient and chemical composition of a GE plant compared to a similar non-GE variety of the crop sometimes
show statistically significant differences in nutrient and chemical composition, but the differences have been considered to fall within
the range of naturally occurring variation found in currently available non-GE crops.
Many people are concerned that GE food consumption may lead to higher incidence of specific health problems including cancer,
obesity, gastrointestinal tract illnesses, kidney disease, and disorders such as autism spectrum and allergies. In the absence of longterm, case-controlled studies to examine some hypotheses, the committee examined epidemiological datasets over time from the
United States and Canada, where GE food has been consumed since the late 1990s, and similar datasets from the United Kingdom
and western Europe, where GE food is not widely consumed. No pattern of differences was found among countries in specific health
problems after the introduction of GE foods in the 1990s.
Social and Economic Effects
At the farm level, soybean, cotton, and maize with GE herbicide-resistant or insect-resistant traits (or both) have generally had
favorable economic outcomes for producers who have adopted these crops, but there is high heterogeneity in outcomes. The utility
of a GE variety to a specific farm system depends on the fit of the GE characteristic and the genetics of the variety to the farm
environment and the quality and cost of the GE seeds. In some situations in which farmers have adopted GE crops without
identifiable economic benefits, increases in management flexibility and other considerations may be driving adoption of GE crops,
especially those with herbicide resistance.
The cost of GE seed may limit the adoption of GE crops by resource-poor smallholders. In most situations, the differential cost
between GE and non-GE seed is a small fraction of total costs of production, although it may constitute a financial constraint
because of limited access to credit. In addition, small-scale farmers may face a financial risk when purchasing a GE seed upfront if
the crop fails.
The committee heard diverse opinions on the ability of GE crops to affect food security in the future. GE crops, like other
technological advances in agriculture, are not able by themselves to address fully the wide variety of complex challenges that face
smallholders. Such issues as soil fertility, integrated pest management, market development, storage, and extension services all
need to be addressed to improve crop productivity, decrease post-harvest losses, and increase food security. Even if a GE crop may
improve productivity or nutritional quality, its ability to benefit intended stakeholders will depend on the social and economic contexts
in which the technology is developed and diffused.
PROSPECTS FOR GENETIC ENGINEERING OF CROPS
Emerging genetic-engineering technologies such as CRISPR/Cas9 promise to increase the precision with which changes can be
made to plant genomes and expand the array of characteristics that can be changed or introduced, such as: improved tolerance to
drought and thermal extremes; increased efficiency in photosynthesis and nitrogen use; and improved nutrient content. Insect and
disease resistance are likely to be introduced into more crop species and the number of pests targeted will also likely increase. If
deployed appropriately, such characteristics will almost certainly increase harvestable yields and decrease the probability of crop
losses to major insect or disease outbreaks. However, it is too early to know whether complex genetic changes that substantially
improve photosynthesis, increase nutrient-use efficiency, and increase maximum yield will be successfully deployed. Therefore, the
committee recommends balanced public investment in emerging genetic-engineering technologies and other approaches to address
food security.
REGULATION SHOULD FOCUS ON NOVEL CHARACTERISTICS AND HAZARDS
All technologies for improving plant genetics—whether GE or conventional—can change foods in ways that could raise safety
issues. Therefore, it is the product that should be regulated, the report finds, not the process (i.e., genetic-engineering or
conventional-breeding techniques). New plant varieties should undergo safety testing if they have intended or unintended novel
characteristics with potential hazards.
The United States’ current policy on new plant varieties is in theory a product-based policy, but USDA and the Environmental
Protection Agency (EPA) determine which plants to regulate at least partially on the process by which they are developed. This
approach is becoming less technically defensible as emerging technologies blur
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the distinctions between genetic engineering and
conventional plant breeding. For example,
CRISPR/Cas9 could make a directed change in the
DNA of a crop plant that leads to increased
resistance to an herbicide; the same change could
be made using chemical- or radiation-induced
mutagenesis in thousands of individual plants
followed by genome screening to isolate plants with
the desired mutation—an approach considered
conventional breeding by most national regulatory
systems
The report recommends the development of a tiered
approach to safety testing using as criteria novelty
(intended and unintended), potential hazard, and
exposure. New -omics technologies—such as
proteomics and transcriptomics—that can compare
the DNA sequence, RNA expression, and molecular
composition of a new variety with counterparts
already in widespread use will allow such testing for
novel characteristics, better enabling the tiered
approach (see Figure 2). The committee is aware
that -omics technologies are new and that not all
developers of crop varieties will have access to
them; therefore, public investment will be needed.
Regulating authorities should be proactive in
communicating information to the public about how
emerging genetic-engineering technologies or their
products might be regulated and how new regulatory
methods may be used. They should also proactively
seek input from the public on these issues. Policy
regarding GE crops has scientific, legal, and social
dimensions, and not all issues can be answered by
science alone, the report finds.
FIGURE 2. Proposed Strategy for Evaluating
Crops Using -Omics Technologies. New -omics
technologies could be used to determine the extent
to which the novel characteristics of the plant variety
are likely to pose a risk to human health or the
environment, regardless of whether the plant was
developed using genetic-engineering or
conventional-breeding processes.
Locate information on related reports at
http://dels.nas.edu/banrDownload (free) or
purchase this report at www.nap.edu
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Committee on Genetically Engineered Crops: Past Experience and Future Prospects—Fred Gould (Chair), North
Carolina State University; Richard M. Amasino, University of Wisconsin-Madison; Dominique Brossard, University of
Wisconsin-Madison; C. Robin Buell, Michigan State University; Richard A. Dixon, University of North Texas; José B.
Falck-Zepeda, International Food Policy Research Institute (IFPRI), Washington, DC; Michael A. Gallo, Rutgers-Robert
Wood Johnson Medical School (retired); Ken Giller, Wageningen University, The Netherlands; Leland Glenna,
Pennsylvania State University; Timothy S. Griffin, Tufts University; Bruce R. Hamaker, Purdue University; Peter M.
Kareiva, University of California, Los Angeles; Daniel Magraw, Johns Hopkins University School of Advanced International
Studies, Washington, DC; Carol Mallory-Smith, Oregon State University; Kevin Pixley, International Maize and Wheat
Improvement Center (CIMMYT), Mexico; Elizabeth P. Ransom, University of Richmond, VA; Michael Rodemeyer,
University of Virginia, Charlottesville (formerly); David M. Stelly, Texas A&M University and Texas A&M AgriLife Research;
C. Neal Stewart, University of Tennessee, Knoxville; Robert J. Whitaker, Produce Marketing Association, Newark, DE;
Kara N. Laney (Study Director), Maria Oria (Senior Program Officer), Janet M. Mulligan (Senior Program Associate for
Research, until January 2016), Jenna Briscoe (Senior Program Assistant), Samuel Crowell (Mirzayan Science &
Technology Policy Fellow, until August 2015), Robin A. Schoen (Director, Board on Agriculture and Natural Resources),
Norman Grossblatt (Senior Editor), National Academies of Sciences, Engineering, and Medicine
The National Academies of Sciences, Engineering, and Medicine appointed the above committee of experts to address the
specific task requested by the Burroughs Wellcome Fund, Gordon and Betty Moore Foundation, New Venture Fund, U.S.
Department of Agriculture, and National Academy of Sciences. The members volunteered their time for this activity; their
report is peer-reviewed and the final product signed off by both the committee members and the Academies. This report
brief was prepared by the Academies based on the committee’s report.
For more information, contact the Board on Agriculture and Natural Resources at (202) 334-3062 or visit at http://nassites.org/ge-crops. Copies of Genetically Engineered Crops: Experiences and Prospects are available from the National
Academies Press, 500 Fifth Street, NW, Washington, DC 20001; (800) 624-6242; or as free PDFs at www.nap.edu.
Permission granted to reproduce this brief in its entirety with no additions or alterations. Permission for images/figures must
be obtained from their original source.
© 2016 The National Academy of Sciences
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