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Comments for the Science Review panel 
 
The Science Review was an attempt to address the science surrounding GM 
crops and was supposedly shaped by public concerns but yet no involvement 
from consumers groups representing public interest were elicited.  Much of the 
available science was not reviewed either.  The composition of the review group 
and their backgrounds caused concern for members of the public e.g. a section 
written by a Monsanto employee.  This bias to the document could have been 
off-set by another section being written by a consumer representative 
 
The report is an attempt to draw "establishment" views together to gain some 
level of acceptance and agreement on the issues raised amongst scientists and 
is wrongly predicated on the belief that a DNA gene exclusively governs the 
molecular processes that give rise to a particular inherited trait.  
 
Barry Commoner's research:  Unravelling the DNA Myth shows that although the 
DNA gene exerts an important influence on inheritance it isn't unique in doing so 
and acts in collaboration with a multitude of protein-based  processes which 
prevent and repair incorrect sequences providing crucial genetic information 
beyond that originating from the gene itself.  Therefore destroying the theoretical 
foundation of genetic engineering of food crops.  "In genetic engineering it is 
assumed, without adequate experimental proof, that a bacterial gene for an 
insecticide protein, for example, transferred to a maize plant, will produce 
precisely that protein and nothing else.  Yet in that alien genetic environment, 
alternative splicing of the bacterial gene might give rise to multiple variants of the 
intended protein - or even to proteins bearing little structural relationship to the 
original one, with unpredictable effects on ecosystems and human health".  His 
research highlights the problem with GM crops and food.   
 
Gaps in our understanding and underpinning knowledge about GM are huge 
therefore more research is needed prior to our headlong rush into unleashing this 
technology on a highly suspicious public.    Who funds this research is a 
problematic area: the public want independent peer-reviewed science but don't 
see why they should pay taxes to supplement multi-national profit.  What the 
research aims to achieve is also problematic:  is it to prove to public satisfaction 
that a product is safe or to be used as a marketing tool of the desirability of a 
product ready for supply to the market.  Is it in a company's interest to spend 
sufficient money to prove a product isn't safe? 
 



The arguments for the introduction of GM crops are aspirational with no 
independent scientific substantiation underpinning the potential benefits and the 
risks associated with them being underplayed.  The assertion that genetic 
engineering is a precise technique and simply an extension of traditional 
breeding is untrue as the process is significantly different.  The outcome is 
inherently random in many respects and according to some scientists, introduces 
many novel risks e.g. random location of the inserted genes, lack of normal 
control over the genes, multi-functioning genes and horizontal gene transfer due 
to constructs allowing crossing of the species barrier.  "Therefore, even if a gene 
is "safe" in the original organism, according to the Soil Association, it may not be 
"safe" in a GMO".  
 
Regulatory frameworks are often seen as compromised by prior political 
commitments, conveniently ignoring inevitable ignorance and lack of capacity to 
imagine future eventualities that may arise.  Traditional risk assessment 
communication typically sees the process as an add-on at the end of the risk 
management process, exemplified as "we make the decision and then tell you 
what the decision is".  "At best this can be seen as information provision, at worst 
it could be seen as miss-information provision" (NCC: Risk and Regulation June 
2002).  The "testing" is done by companies themselves (making it neither valid or 
reliable unless peer-reviewed), and then assessed by ACRE.   
 
The Consent application process for the GM OSR grown in Scotland (MS8 RF3) 
as part of a Field Scale Evaluation (FSE), was initiated through Belgium.  Eight 
EU countries rejected the application and it was noted there was insufficient data 
on pollen.  When the application for MS8 RF3 came before this ACRE 
Committee, 8 of the 13 panel members had proven links to the biotech industry 
whilst another had worked on a MAFF contract to assess methods for influencing 
public opinion on biotechnology.  These members were eventually removed, but 
the crop and crop trials had been assessed as safe by the original panel and this 
was not changed. 
 
In spite of claims that the risk assessment and regulatory regimes are robust, 
there have been numerous regulatory failures across the UK and world-wide, 
including: 
 
ACRE ignoring an animal feed study where double the expected number of 
chickens died from eating transgenic (T25) as opposed to conventional maize.  
Aventis's "inability to put the right seeds in the right bag" needlessly leading to 
releases of antibiotic resistant marker genes into the environment. Starlink corn 
unapproved for human use entering the food chain and causing allergic 
reactions, and recently farmers in the US mud-west flouting the rules about how 
much transgenic corn they can plant (Centre for Science in the Public Interest, 
Washington 2003). 
 



The framework for approval for GM crops and food is based on the concept of 
"substantial equivalence" which asserts that plants whose fundamental genetic 
structure has been permanently altered are no different from naturally occurring 
varieties.  In making this claim manufacturers only have to perform cursory tests 
for nutrition, flavour and texture.  Concerns with this concept have been raised by 
amongst others, the Medical Research Council "it involves a somewhat 
subjective judgement" and The Royal Society of Canada which states it "is 
scientifically unjustifiable".  Dr Vyvyan Howard at a conference in Inverness in 
2001 stated; "We should adopt a more anticipatory stance by trying to foresee 
disasters and try to prevent them happening rather than dealing with the 
aftermath.  This could be done by carrying out hazard identification (to set the 
base-line) with biological exposure assessments in order to identify the level of 
risk.  This has not been done".  Even the Royal Society in the UK called for a 
more rigorous approach.  Legislators could regain some public confidence by 
treating GM products in the same manner as pharmaceuticals, pesticides and 
food additives i.e. require companies to conduct a range of toxicological tests 
prior to marketing. 
 
There are so many unknowns and uncertainties surrounding the insertion of 
foreign DNA into the host plant DNA that it is impossible to state whether GM 
plant breeding is reliable or not given our current level of knowledge.  Knowing 
which genes are switched on or off by this insertion is currently beyond our level 
of understanding which makes genetic modification a very dangerous path to 
take for the future especially in Centres of Origin, where many GM crops are 
presently being grown.   
 
Currently, other areas of research are being stifled due to the dominance of 
research monies being driven into the GM sector.  
 
As there was no base-line data available to ascertain the health of the US 
population prior to GM foods being consumed, how can we know that GM food is 
safe?  During the intervening years since 1996, food related illness in the US has 
doubled but there is no evidence to substantiate why this is the case.  To our 
knowledge no health testing has been done on the effects of GM on people who 
have consumed GM and therefore if we aren't looking for health effects, we won't 
find them.  The recent inquiry held by the Scottish Parliament's Health Committee 
into the safety of GM crops on human health found the risk assessment 
procedure to be inadequate after taking evidence from a wide variety of 
government advisory bodies and scientists.  The cross-party Committee also 
demanded health testing be put in place as none was evident.  If we have 
scientific evidence which has been independently peer-reviewed which shows 
GMOs are safe for human consumption it should be included to categorise the 
impact of GMOs on human health.  If we have no such evidence then a 
moratorium should be imposed on GMOs until such testing is undertaken - not 
post marketing as is alluded to in the Review.   
 



There are also specific concerns surrounding GM pollen and as GM techniques 
allow for the incorporation of new sequences from very diverse sources including 
proteins not found in conventional foods which may lead to exposure to a new 
range of potentially allergic proteins.  In the case of honey, the ACNFP stated 
that GM pollen would have no effect on human health.  This conclusion was 
reached in 1999 by a workshop which basically agreed the findings of a 1991 
workshop: no research, modelling or peer-reviewed research was undertaken but 
this opinion still stands although GM pollen has since been found in honey in the 
UK, and has therefore entered the food chain.  And yet, Professor Jean Emberlin 
(National Pollen Research Unit, Worchester) could find no specific publications 
on the potential alterations in allergenicity of pollen from GM crops (Committee 
on the Medical Effects of Air Pollutants, 2002).  Given the diversity of the 
population and the complexity caused by cultural differences it is extremely 
difficult to say that a food which is deemed safe for one person is also safe for 
another eg. the requirement to label products containing nuts.   GM foods and 
crops because of their very nature will bring far greater complexities and 
uncertainties to the "cocktail" of food already consumed, bearing in mind the 
quantities of food consumed in a lifetime.   
 
Arpad Pusztai stated "unintentional and unpredicted changes can occur in plants 
because of the incorporation of the vector in the plant genome.  It cannot 
therefore be known which of the hundreds of components of the GM crop may 
carry toxic or allergenic properties.  As most of these are unknown, by definition 
they cannot be included in analytical comparisons.  Determination of the amount 
of protein, carbohydrate, fats and other nutrients can only be a starting point.   
The consumption of minor and unexpected constituents of potentially high 
biological activity may have considerable and disproportionately large effects on 
the digestive ttract". 
 
The first genomic analysis of human faeces (M Breibart et al: Metagenomic 
analysis of an uncultured viral community from human feces. Journal of 
Bacteriology, 2003) shows that our guts have more than 1,200 viruses in them, 
more than half which are unknown to science.  Which genes we have in out gut 
is partly directed by which genes we have in our immune system and hence 
which genes we are prone to (P Toivanen, J Vaahtovuo an E Eerola: Influence of 
major histocompatibility complex on bacterial composition fecal flora, 2001).  
Some people are more susceptible to certain gut disorders than others according 
to Jon Simmonds form the Royal Berkshire Hospital in Reading (2002), and may 
therefore have more difficulty clearing harmful strains of bacteria from the gut.  
Charles Bangham an immunologist at Imperial College in London stated in 2001: 
"It's very unlikely two people chosen at random willl have the same set of MHC 
genes".  Not only has transgenic DNA effectively been found in the guts of 
humans (surviving the cooking and digestive processes) as shown by the 
Newcastle Feeding Study but most recently transgenic DNA has also been found 
surviving in the guts of pigs (Chowdhury).  This has massive implications for the 
dairy and meat sectors of the farming industry.   



 
Volunteers from GM OSR, (depending on the herbicide regime used) will 
continue to emerge anywhere between 5 and 16 years from the planting of the 
original GM crop (DEFRA).  We currently spend £1.5b trying to control Japanese 
Knotweed which is far more easily identified than GM varieties of crops or 
genetically modified wild relatives.  Many species have already faced decline due 
to farming practices adopted in the UK, GM crops and herbicides are likely to 
exacerbate this as will no doubt be shown in the FSEs to be published soon.   
Bt cotton grown to control Bollworm damage has already produced Bt resistance 
in pink Bollworm.  In 1999, John E Losey found that GM corn pollen dusted on 
the leaves of milkweed and fed to Monarch butterfly caterpillars resulted in 44% 
of the laboratory sample dying.  In the University of Tokyo a team of researchers 
found horizontal gene transfer between a bacterium and an animal: (N Kondo, N 
Nikoh, et al: Genome fragmentof Wolbachia endosymboint transferred to X 
chromosone of host insect, 2002).  Moths in the US are feeding on corn all 
summer before flying south to eat cotton in the autumn possibly preventing 
efforts to stem pests resistance to GM crops (F Gould et al Bacillus thuringiensis 
resistance management:  Stable isotope assessment of alternative host use by 
Helicoverpa zea, 2002).  Maximising yield by weed control strategies will 
inevitably lead to declining biodiversity.   Changes to agricultural practices have 
affected the soil substructure in the UK and the introduction of GM crops will 
accelerate this process with unknown consequences (FEMS report 2001).  The 
science is not yet available to predict the environmental impact of GM plants, 
more widespread and specific research needs to be commissioned and added to 
the on-going research. 
 
Gene flow will inevitably occur between GM, conventional crops and wild 
relatives as shown by J Arnaud, F Viard, M Delescluse and J Cuguen: (Evidence 
for gene flow via seed dispersal from crop to wild relatives in Beta vulgaris: 
consequences for the release of GM crop species with weedy lineages, 2003).  
The fact that the UK is a small island with agriculture based around relatively 
small fields will increase the extent of this, reducing the overall diversity of the 
farming sector and having unknown effects on native species.  Contamination 
has already been found in countries operating large "prairie style" farming such 
as Canada, the US and Brazil in some cases over very large distances.  Pointing 
to the conclusion that co-existence is impossible in the UK, especially over time.  
There has been very little research into horizontal gene transfer therefore the 
extent to which it occurs and it's effects on the environment and human health 
are unknown. 
 
C Y Huang, M A Ayliffe and J N Timmis:  (Direct measurement of the rate of 
chloroplast DNA into the nucleus, 2003) found that genes can move from a plant 
cell's chloroplast to it's pollen grains and therefore into the environment at large, 
raising concerns about next generation GM crops. 
 



The UK public recognises the limits of scientific "knowledge" and the often 
exaggerated claims made by scientists and the policy bodies that they advise.  
The recent results of the public consultation show that for many reasons (some 
highlighted above) the public trusts neither politicians or scientists on the issue of 
GMOs.  Given the contents of the Economic and Science strands it seems there 
are more questions than answers surrounding the issue of GM crops and food 
and until these are resolved more research is required,  but again the question 
must be asked:  Is it economically viable to commit more money into research for 
a product with no demand and the propensity to seriously damage not only the 
biodiversity of and the environment we live in, but also our health?   
 
Yours faithfully 
 
 
 
 
Ronnie Paterson 
 
 
 
 
 
 
 


