Common Plant Vector Injects Genes into Human Cells
The genetic engineering community has assumed that Agrobacterium, a commonly used gene transfer vector for plants, does not infect animal cells, and certainly would not transfer genes into them. But this has been proved wrong. Prof. Joe Cummins warns of hazards to laboratory and farm workers.
Agrobacterium tumefaciens is a bacterium that causes tumours to appear on the stems of infected plants. The bacterium causes the tumours by transferring genes to the cells of the infected plant cells from a tumour inducing plasmid (Ti). The Ti plasmid has virulence genes that determine attachment to cells and transfer of a segment of the plasmid, T-DNA, to the plant cell. The transferred DNA is integrated essentially randomly (no apparent sequence bias at the site of insertion) into the plant chromosomes and normally add bacterial genes that stimulate plant tumour cell growth. 

In crop genetic manipulation (GM), the growth-stimulating genes that give rise to tumours are replaced by GM constructs which include genes for antibiotic resistance, plant viral promoters and genes for desired crop traits such as herbicide tolerance. 

Until quite recently, the genetic engineering community has assumed that Agrobacterium does not infect animal cells, and certainly would not transfer genes into them. But this has been proved wrong.

A paper published earlier this year reports that T-DNA can be transferred to the chromosomes of human cancer cells [1]. In fact, Agrobacterium attaches to and genetically transforms several types of human cells. The researchers found that in stably transformed HeLa cells, the integration event occurred at the right border of the Ti plasmid's T-DNA, exactly as would happen when it is being transferred into a plant cell genome. This suggests that Agrobacterium transforms human cells by a mechanism similar to that which it uses for transformation of plants cells. 

The paper shows that human cancer cells along with neuron and kidney cells were transformed with the Agrobacterium T-DNA. Such observations should raise alarm for those who use Agrobacterium in the laboratory. 

The integrated T-DNA will almost certainly act as a mutagen as it integrates into human chromosomes. Cancer can be triggered by activation of oncogenes (ie, cancer genes) or inactivation of cancer suppressing genes. Furthermore, the sequences carried within the T-DNA in the transforming bacterium can be expressed in the transformed cells (the viral promoter CaMV has been found to be active in HeLa cells [2]) and constructions currently being tested include pharmaceutically active human genes such as the interleukins [3]. 

It is clear that little has been done to prevent environmental escape of the transforming bacteria or to quantify such releases. In conclusion, a study of cancer incidence among those exposed to Agrobacterium tumefaciens in the laboratory and 
in the field is needed. It would be worthwhile to screen workers for T-DNA sequences.

1. Kunik T, Tzfira T, Kapulnik Y, Gafni Y, Dingwall C, and Citovsky V. Genetic transformation of HeLa cells by Agrobacterium. PNAS USA, 2001, 98, 1871-87. 

2. Ho MW, Ryan A and Cummins J. CaMV 35S promoter fragmentation hotspot confirmed and it is active in animals. Microbial Ecology in Health and Disease, 2000, 12, 189. 

3. See "GM AIDS virus more deadly" by Joe Cummins & Mae-Wan Ho ISIS Report, July 19, 2001 www.i-sis.org.uk
For more details contact jcummins@uwo.ca
http://www.wrm.org.uy/subjects/GMTrees/GMForestTrees.pdf
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GM Forest Trees – The Ultimate Threat

Dr. Mae-Wan Ho and Professor Joe Cummins

Dr. Mae-Wan Ho is a renowned geneticist and biophysicist, Director of the Institute of Science in Society

(www.i-sis.org.uk), co-founder of the International Science Panel on GM (www.indsp.org), a member of the

Roster of Experts for the Cartagena Protocol on Biosafety, Scientific Advisor to the Third World Network,

visiting Professor of Biophysics at the University of Catania (Sicily), former Senior Research Fellow at the

Open University, and author of The Case for a GM-free Sustainable World which you can download as a

408kb PDF file.

Dr. Ho warned of the risks of genetic engineering and the cover-up of these risks by biotech

companies and governments at the National Future of Food Forum chaired by Nobel Peace Laureate John

Hume and hosted by Euro-Toques Ireland on 4th July 2004 at Brook Lodge, Macreddin, Co. Wicklow. Press

release. Dr. Ho's speech.

Joe Cummings is Professor Emeritus of Genetics, University of Western Ontario, =Canada, is one of the

earliest critics of genetic engineering. He obtained BS Horticulture, Washington State University 1955 and

PhD Cellular Biology, University of Wisconsin 1962. Carried out postdoctoral research at Edinburgh,

Palermo, Stockholm (Karolinska) and the Macardle Laboratory for Cancer Research University of Wisconsin.

Taught genetics at Rutgers and the University of Washington, Seattle before joining University of Western

Ontario in 1972. Became involved in environmental issues from 1968 including mercury, asbestos, PCB

and pesticide pollution along with waste sites and incinerators. His critiques of genetic modification began

in 1988 when he encountered the power of multinational corporations over the Canadian federal

government, and their refusal to face serious risk evaluations.

He has published over 200 scientific and popular articles, the most recent papers appearing in

Nature Biotechnology, The Ecologist, and Biotechnology and Development Review. He is also a regular

contributor to the Institute of Science in Society's website and quarterly magazine, Science in Society. He

has advised a number of citizen's groups, given public lectures, and served on environmental advisory

panels advising the Canadian and Ontario governments in environmental issues.

The ultimate threat

Genetically modified (GM) forest trees do not attract the same immediate health concerns as GM food

crops. But in reality, they pose an even greater threat than GM crops because they impact directly on

natural forests that are essential for the survival of our planet.

World status of GM forest trees

Most genetic modification of forest trees have been done by Agrobacterium-mediated DNA transfer;

but bombardment with DNA-coated particles, or ‘biolistic transformation’, has also been used. Of the

205 permit applications listed at the end of 2003, 73.5% originated in the USA, 23% in other OECD

member nations (in particular, Belgium, Canada, France, Finland, New Zealand, Norway, Portugal,

Spain and Sweden) and 3.5% elsewhere (Brazil, China, Chile, South Africa and Uruguay) [1]. Four

traits account for 80% of the permit applications: herbicide tolerance (32%), marker genes (27%),

insect resistance (12%), and lignin modification (9%). Of the tree species involved, Populus, Pinus,

Liquidambar (Sweet Gum Tree) and Eucalyptus account for 85% of applications.

Although commercial interest was low during the first ten years of GM trees development, it has

steadily increased since the late 1990s. By the end of 2003, 45% of the permits submitted were from

industry, mostly for transgenic poplars. But to-date there has not been a concerted push for

commercialisation of GM trees except in China, where more than one million GM trees have been

planted in “reforestation” initiatives since commercialisation was approved by The Chinese State

Forestry Administration in 2002 (see “GM trees get lost”, this series).

Several companies, including Weyerhaeuser, Shell and Monsanto, at one

time involved in GM tree research have since pulled out because it was not economically attractive

[2]. However, the decision reached in December 2003 at the ninth Conference of the Parties to the UN

Framework Convention on Climate Change to allow Northern companies and governments to establish

plantations of GM trees in the South under the “Clean Development Mechanism” might be the subsidy

that GM proponents need to make GM trees seem economically attractive.

2

The overriding importance of forests

Forest trees are long-lived. Their root system is extensive, interacting with countless species in the

soil biota that are crucial for recycling, storing and keeping nutrients within the forest ecosystem.

Above ground, forest trees provide shelter, home and food for indigenous peoples and between 1.5 to

2 million species of insects, birds, mammals, other plants, epiphytes, fungi and bacteria.

All human beings are dependent on forests in one way or another, for clean water, habitat, food,

medicinal plants, and as recreational and spiritual sanctuaries.

Most of all, forests, especially the tropical rainforests, are essential for the water cycle that brings rain

to crops; and for regulating the temperature of the earth, preventing places from getting too hot or

too cold. Forests absorb carbon dioxide and produce oxygen; in that respect they are the ‘lungs’ of the

living earth (see “Why Gaia needs rainforests”, SiS 20).

Losing forests to GM tree plantations would spell ecological disaster for our planet, especially as global

warming is fast accelerating.

GM trees anathema to forest ecosystems

GM trees are designed for large monoculture plantations anathema to the bio-diverse natural forest

ecosystems. Local people’s names for industrial tree plantations are revealing [2]. Eucalyptus is the

“selfish tree”, because eucalyptus plantations remove nutrients from the soil and consume so much

water that farmers cannot grow rice in neighbouring fields. Mapuche Indigenous People in Chile refer

to pine plantations as “planted soldiers”, because they are green, in rows and advancing. In Brazil,

tree plantations are “green deserts”, and in South Africa, “green cancer”. Throughout the Global

South, organisations and networks are actively opposing industrial tree plantations on their land. GM

trees will intensity both the problems of industrial plantations and the opposition from indigenous

peoples.

A joint report by the World Rainforest Movement (WRM) and Friends of the Earth International (FoEI)

[2] says that the scientists claiming to “improve” trees by genetic modification are in reality working

to “improve the profitability of the businesses” funding their research. It continues:

“But from a biological perspective there is no improvement whatsoever. Is a tree with less lignin

better or worse than a normal one? It is clearly worse, given the resulting loss of structural strength,

which makes it susceptible to extensive damage during windstorms. Is an herbicide-resistance tree an

“improvement”? It is not, for it allows extensive herbicide spraying that affects the soil on which it

stands, at the same time as it destroys local flora and impacts on wildlife. Is a flowerless, fruitless and

seedless tree of any use to living beings? It does not provide food to myriad species of insects, birds

and [other] species that depend on these as food. Is a tree with insecticide properties an

improvement? It is a dangerous hazard to many insects species, which are themselves part of larger

food chains.”

GM trees violate international conventions

The WRM report points out that GMOs in general and GM trees in particular, are a clear violation of the

Convention on Biological Diversity, which obliges governments to take a precautionary approach

towards GMOs that may cause serious damage to biodiversity. GM trees also violate the spirit of the

United Nations Forum on Forests, which was set up to protect the world’s forests.

Unfortunately, the inclusion of GM trees within the framework of the Kyoto Protocol’s Clean

Development Mechanism means that the Climate Change Convention not only supports the expansion

of monoculture tree plantations, but GM tree plantations supposed to act as better “carbon sinks”.

The WRM, FoEI International and ECOTERRA Intl. are calling on all governments, especially the

Parties to the Framework Convention on Climate Change and its Kyoto Protocol, to ban the release of

GM trees. The campaign to ban GM trees was launched in January 2004 by the Finnish People’s

Biosafety Association and the Union of Ecoforestry (see “No to GM Trees”, SiS 23).

Transgene contamination inevitable and unavoidable

Forest trees are tall, long-lived and produce abundant pollen and seeds that can be carried far and

wide. Forest trees also reproduce asexually, sending out clones that spread long distances from the

mother plant, thus promoting further transgene contamination. Contamination of native trees by GM

trees is hence inevitable and unavoidable.
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Low lignin GM trees increase destruction of forests & livelihoods

Low lignin trees are more susceptible, not only to storm damage but also to attacks by insects, fungi

and bacteria (see “Low lignin GM trees and forage crops”, SiS 23).

The reduced-lignin trait spreading to native forest trees will make them susceptible to storm, attack

by pests, and fungal and bacterial diseases. Insect pest populations will also increase as a result.

While low lignin GM tree plantations may benefit the paper industry, they will destroy local livelihoods,

forcing people to move away, some of them to new forests where they clear more land for farming

[2]. Tree plantations often follow the destruction of native forests. In Sumatra, for example, vast

areas of forests have been cleared to feed pulp and paper mills; the clear-cut forests being replaced

by acacia plantations. The argument that planting faster growing GM trees is “growing more wood on

less land” is misleading. Producing more fibre for the pulp industry will not change the demand for

high quality decorative tropical hardwoods for the construction industry, which come largely from

native forests. Also, the demand for timber is not the only cause of deforestation; road-building,

dams, cash crops (such as soya in Brazil and Argentina) or cattle ranging, mining and oil extraction all

contribute to destroying native forests, and creating GM tree plantations will do nothing to stem the

destruction.

Fast growing GM trees will consume even more water than current industrial tree plantations, draining

the already depleted aquifers and impacting on surrounding forests.

Most of the pulp produced in the South is exported to the North. Per capita paper consumption in

Germany is 70% that in the US. Vietnam consumes on average 2% of the amount of paper consumed

in the US, despite the fact that literacy rates in the US, Germany and Vietnam are almost identical

[2]. Nearly 40% of the paper is used for packaging, and 60% of the space in the US newspaper is

taken up by adverts. According to Jukka Hamala, CEO of Stora Enso - the second biggest paper,

packaging and forest products company in the world, whose sales totalled 12.4 billion in 2004 - the

key factor in increased paper demand was increased spending on advertisements in newspapers and

magazines. Thus, increasing paper consumption is neither necessary nor desirable.

Fast growing GM trees exacerbate climate change

The argument that planting GM trees can reverse climate change is also fallacious. Japanese car

manufacturer Toyota started field trials of trees genetically modified to absorb more carbon in 1993.

Unfortunately, while carbon absorption increased, it was accompanied by a dramatic increase in water

consumption.

Tree plantations are much less effective in sequestering carbon than the native forest ecosystem. The

biodiverse native forest ecosystem is an effective carbon sink. It has been estimated that the neotropical

forests of Central and South America sequesters at least one tonne of carbon per hectare per

year in biomass increase above ground. (It is possible that additional carbon is sequestered in the

soil.) In contrast, destroying a hectare of forest releases 200 tonnes of carbon (see “Why Gaia needs

rainforests”, SiS 23).

Fast-growing reduced-lignin trees will also rot more readily, returning carbon dioxide more rapidly to

the atmosphere, thereby exacerbating global warming instead of ameliorating it.

Researchers used a NASA thermal infrared multispectral scanner from the air to assess energy

budgets of experimental forests in Oregon in 1989 [3]. They found that a clear-cut forest area had a

surface temperature of 51.8C, hotter than a nearby quarry, which registered 50.7C. The Douglas fir

plantation with mature trees registered 29.9C, compared to 29.4C over the natural Douglas fir forest

regrowth; while the coolest temperature of 24.7C was found over the 400 year-old forest. The cooling

effect of the natural forest ecosystem is not only important for alleviating global warming; it is also a

significant indicator of sustainability [4].

Insecticidal GM trees destroy biodiversity

There is no doubt that the insecticidal GM trees will kill many insects, both target pest species and

non-target species; that is, until the pests develop resistance within six or seven years, according to

the estimate of Liu Xiaofeng from Henan Agriculture Department, a scientist critical of the GM cotton

planted in China (see “GM cotton fiascos around the world”, SiS25). At that point, more insecticides

will have to be used, especially as new kinds of pests will have appeared.

The far greater threat to biodiversity is the spread of the insecticidal traits to natural forests.

Laboratory feeding experiments have shown that Bt toxins produced in GM crops can harm beneficial

4

predators that feed on insect pests, even when the pests themselves are not affected by the toxins

[5]. One class of Bt toxins (Cry1A) was found to harm butterflies, lacewings and mice. Another class

(Cry3A) acts against insects belonging to the Order Coleoptera (beetles, weevils and stylopids) [6],

which contains some 28 600 species. Bt toxins are known to leach out of the roots into the soil, with

potentially huge impacts on the soil biota. Reduction of insect populations will in turn impact on birds

and mammals that feed on insects.

Herbicide-tolerant GM trees make green deserts

GM trees have been made tolerant to broad-spectrum herbicides that kill all other plants. If that is not

bad enough, they are also harmful to all species of animal wildlife including human beings (reviewed

in The Case for a GM-Free Sustainable World, ISP Report www.indsp.org <http://www.indsp.org> ).

Plantations of herbicide-tolerant GM trees are really green deserts, and collateral damage to nearby

forests and crops from spraying herbicides is inevitable, as is the pollution of drinking water.

Glyphosate is the most frequent cause of complaints and poisoning in the UK. Disturbances of many

body functions have been reported after exposure at normal use levels. It nearly doubled the risk of

late spontaneous abortion, and children born to users had elevated neurobehavioral defects. Roundup

(Monsanto’s formulation of glyphosate) caused cell division dysfunction that may be linked to human

cancer. Glyphosate caused retarded development of the foetal skeleton in laboratory rats. It inhibits

the synthesis of steroids and is genotoxic in mammals, fish and frogs. It is lethal and highly toxic to

earthworms.

Glufosinate ammonium is linked to neurological, respiratory, gastrointestinal and haematological

toxicities and birth defects in

humans. It is toxic to butterflies and a number of beneficial insects, also to the larvae of clams and

oysters, Daphnia, some fresh water fish such as the rainbow trout. It inhibits beneficial soil bacteria

and fungi, especially those that fix nitrogen.

Health hazards

The health hazards of GM trees are common to those of other GM crops, but they will be exaggerated.

Two of these in particular are worth mentioning. Agrobacterium, used in the vector system for

creating many GM trees, is a soil bacterium that causes tumours to grow on infected plants and is now

known to be capable of transferring genes into animal and human cells (See “Common plant vector

injects genes into human cells” http://www.i-sis.org.uk/Agrobacterium.php). Scientists have warned

that the Agrobacterium is extremely difficult to eradicate from the transgenic plants created, and can

therefore serve as a potential vehicle for unintended horizontal gene transfer to soil bacteria and all

other species, including human beings, that come into contact with the transgenic crops. This danger

is greatly increased in GM trees, especially on account of its extensive root system. The rhizosphere –

plant root system - is a known hotspot for horizontal gene transfer.

The potential of Agrobacterium to mediate horizontal gene transfer, and the resulting hazards of

spreading antibiotic resistance marker gene to pathogens; creating new bacteria and viruses that

cause diseases; and causing cancer in animals including humans were reviewed in Chapter 11 of ISP

report (www.indsp.org <http://www.indsp.org> ).

Another source of health hazard is the Bt toxins and other transgenes, which could be spread far and

wide in the pollen of GM trees. All Bt toxins used as transgenes as well as the transgenes conferring

glyphosate tolerance were found to have similarities to known allergens, and are hence suspected

allergens (see “Are transgenic proteins allergenic?” ISIS report 05/01/ 2005 http://www.isis.

org.uk/ATPA.php).
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First wines made with GMO yeast hit the market this year
Published by editor December 15th, 2006 in badfoods, newstarget, news 
The United States’ first wines made using a genetically modified wine yeast will be released this year, but critics say the GM yeast has not been properly safety tested and could contaminate non-GM wine crops.According to Napa Valley, Calif., resident Erica Martenson, an opinion writer for the Napa Valley Register, a few winemakers’ decision to use GM yeast — ML01 — could affect American wine consumers and the U.S. wine economy.

“This yeast is available only in North America where GMOs are unregulated,” Martenson wrote. “A few wineries’ decision to use this yeast could affect the entire North American market. Since these wines are unlabeled, the only way people can avoid them is to avoid all wines from North America, except those labeled organic.”

The Food and Drug Administration (FDA) recently designated ML01 as GRAS — Generally Recognized as Safe — following a review of data supplied by the GM yeast’s supplier. Because the agency failed to conduct its own study of the yeast or have independent research conducted, it may not be entirely safe, Martenson wrote.

“[The yeast’s] developer has an interest in getting its product to the market as soon as possible, whether it has been proven safe or not,” she wrote.

According to Joseph Cummings, emeritus genetics professor at the University of Western Ontario, the FDA’s assessment of the yeast did not include animal toxicity experiments. “The FDA review seemed to be based on faith rather than on science,” Cummings wrote in Sustainable Agriculture.

Because yeast can travel great distances through the air like pollen, and is made of hardy spores, experts say the GM yeast could easily find its way into neighboring wineries’ products.

“…this GM wine yeast could contaminate native and traditional wine yeasts through the air, surface waste and water runoff,” Martenson wrote.

Though the GM yeast — engineered to conduct two separate fermentation processes simultaneously — could be appealing to high-volume wineries, most vineyards Martenson contacted said they were not using ML01, and did not plan to.

Martenson created a list of non-GM yeast wineries available online at www.preservenapasag.org on the FAQs page. Interested consumers can download the “Shopper’s Guide to Buying Non-GMO” to view products — including wines — that do not use GM ingredients.

Story by Jessica Fraser for NewsTarget

http://www.gmfreeireland.org/news/2006/dec.php many articles on gmo
Joe Cummings is Professor Emeritus of Genetics, University of Western Ontario, =Canada, is one of the earliest critics of genetic engineering. He obtained BS Horticulture, Washington State University 1955 and PhD Cellular Biology, University of Wisconsin 1962. Carried out postdoctoral research at Edinburgh, Palermo, Stockholm (Karolinska) and the Macardle Laboratory for Cancer Research University of Wisconsin. Taught genetics at Rutgers and the University of Washington, Seattle before joining University of Western Ontario in 1972. Became involved in environmental issues from 1968 including mercury, asbestos, PCB and pesticide pollution along with waste sites and incinerators. His critiques of genetic modification began in 1988 when he encountered the power of multinational corporations over the Canadian federal government, and their refusal to face serious risk evaluations. 

He has published over 200 scientific and popular articles, the most recent papers appearing in Nature Biotechnology, The Ecologist, and Biotechnology and Development Review. He is also a regular contributor to the Institute of Science in Society's website and quarterly magazine, Science in Society. He has advised a number of citizen's groups, given public lectures, and served on environmental advisory panels advising the Canadian and Ontario governments in environmental issues

http://www.indsp.org/ISOMSD.php

20 August 2005 
David Hosley 
President and General Manager 
KVIE Public Television 
Dear Mr. Hosley, 

I am writing both in my capacity as Director of the Institute of Science in Society (ISIS) and a member of the Independent Science Panel (ISP). 

ISIS is a not-for profit organisation dedicated to providing critical public information on cutting edge science and to promoting social accountability and ecological sustainability in science. We do this through reports posted on our website www.i-sis.org.uk and circulated to our extensive e-mail list, and quarterly magazine Science in Society , of which I am editor. 

The ISP, launched 10 May 2003 at a public conference in London, UK, consists of dozens of prominent scientists from all over the world, spanning the disciplines of agroecology, agronomy, biomathematics, botany, chemical medicine, ecology, epidemiology, histopathology, microbial ecology, molecular genetics, nutritional biochemistry, physiology, plant biotechnology, taxonomy, toxicology and virology ( http://www.indsp.org/ISPMembers.php ).  They share a deep concern over the commercialisation of genetic engineering and other technologies without the due process of thorough scientific assessment, informed public consultation and public consent; and are dedicated to researching and actively promoting science for a sustainable world through education, advocacy and social engagement. 

I and my fellow scientists have long held the Public Broadcasting Service in high regard for its role in providing critical and reliable information to the public, and for maintaining the highest standards of balance and independence. 

Recently, members of ISIS residing in the United States have alerted me to the potentially unbalanced coverage of genetic engineering in the forthcoming PBS series, “America's Heartland”. 

According to a letter circulated by the Union of Concerned Scientists in the United States, “America's Heartland” is “a series on American agriculture that appears to unevenly promote the interests of the series' main sponsors - Monsanto and the Farm Bureau - two historic proponents of industrial-style food production. Advance materials indicate that the series will portray an entirely positive portrait of U.S. agriculture. Despite an in-depth approach spanning 20 episodes, the series producers appear unwilling to give time to any concerns about agribusiness, from the impact of pesticides on human health, to pollution and foodborne illness caused by industrialized meat production, to the debate over genetically engineered crops.” 

ISIS and ISP would like to add our voice to the concerns expressed. The ISP have reviewed the evidence on the problems and hazards of genetically modified (GM) crops as well as the proven successes of sustainable agriculture and published its report in June 2003 [1]. This report has been republished in the United States in 2004, and translated into five major languages. 

The key findings of the ISP report on GM crops are as follows: 

· Regulations over the releases of GM crops and products have been highly inadequate. 

· There has not been a single credible independent scientific study showing that GM food and feed are safe to eat. 

· Few feeding studies have been carried out, but existing evidence raises serious doubts over the safety of the transgenic process itself. 

· GM varieties are unstable; and this may enhance the horizontal spread of transgenes, with the potential to create new viruses and bacteria that cause diseases, and to disrupt gene function in animal and human cells.  

· Many GM crops contain gene products known to be harmful: Bt proteins incorporated into a wide range of GM crops to control insect pests are known to be strong immunogens and allergens. 

· Herbicide tolerant GM crops - accounting for 75 percent of all GM crops worldwide - are tied to the broad-spectrum herbicides glyphosate and glufosinate ammonium, and will likely increase their use. Both herbicides are systemic metabolic poisons linked to spontaneous abortions, birth defects and other toxicities for human beings and laboratory animals, and also harmful to wild life and beneficial organisms in the soil. 

· GE crops have resulted in no benefits to the environment. There has been no reduction in the use of pesticides, while herbicide tolerant weeds and volunteers have emerged, and highly toxic herbicides have had to be brought back in use. 

Since its publication, all the major findings of the ISP report have been further corroborated; and the inadequacies of the US regulatory system identified by US scientists [2]. 
New evidence confirms that most, if not all GM varieties may be unstable. French government scientists examined five GM varieties already commercialised, and found all the GM inserts had rearranged themselves. Belgian government scientists confirmed those results, and found some of the GM varieties were also non-uniform [3-5]. 

A paper published in 2002 [6] reported that 22 out of 33 transgenic proteins have runs of 6 or 7 amino acids identical to known allergens. These include all the Bt toxins (Cry proteins), the CP4 EPSPS and GOX conferring glyphosate tolerance, the coat protein of the papaya ringspot virus, and even marker proteins such as GUS ( b -glucuronidase). A follow-up study confirmed those results [7], highlighting the inadequacy of current methods to predict the allergenic potential of proteins new to our food chain and the need to take these positive findings seriously until they can be ruled out by further tests to be “false positives” [8]. This warning is particularly significant as a string of anecdotal evidence – including feeding trials presented by companies to regulatory authorities under “confidential business information” – continue to raise serious doubts over the safety of GM crops and GM food and feed [9]. 

More reports from the scientific literature indicate that the natural toxin is not the same as, or “substantially equivalent” to, the GM toxin. Green lacewings suffer significantly reduced survival and delayed development when fed an insect pest (lepidopteran) that has eaten GM maize containing the Bt toxin Cry1Ab, but not when fed the same pest treated with much higher levels of the natural toxin in bacteria [10,11]. These findings again suggest that the genetic modification process itself may be unsafe. 

Recent findings indicate that glyphosate is toxic to human placental cells and Roundup Ready considerably worse [12, 13]. Roundup was found to be extremely lethal to frogs [14, 15]. 

A report drawing on 9 years of US Dept of Agriculture data concludes that overall, GM crops have increased pesticide use by 122 million pounds weight since 1996 [16]. 

These uncertainties over the safety of GMO are widely publicised amid mounting opposition to GM food and feed from farmers and consumers around the world. 

In view of the evidence against GM crops and in favour of all forms of sustainable non-GM agriculture, the ISP has called for a global ban on further environmental releases of GM crops and a comprehensive shift to non-GM sustainable agriculture. 

The shift to non-GM sustainable agriculture is all the more urgent as industrial monoculture is showing all the signs of collapse under global warming; and water and oil - on which industrial monoculture, and even more so, GM agriculture are heavily dependent - are both rapidly depleting [17]. 

To respond to these challenges, ISIS and ISP have launched the Sustainable World Global Initiative to make our food system sustainable, to provide food sovereignty, food security and health for all and to mitigate global warming http://www.i-sis.org.uk/SustainableWorldInitiativeF.php ; http://www.indsp.org/SustainableWorldInitiative.php ). 

We hope the PBS will do its part to inform the public as fully as possible. 

Yours sincerely, 

Dr. Mae-Wan Ho 
Member of ISP 
Director, Institute of Science in Society 
PO Box 32097 
London NW1 0XR, UK 
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