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Living modified organisms (LMOs), also known as genetically modified organisms (GMOs), are living organisms that have undergone changes in their genetic constitution by artificial incorporation of an exogenous gene into their genome, making use of recombinant DNA technology, also known as genetic engineering or “modern biotechnology.”  

Genes introduced into LMOs may be isolated genes of species unrelated to the recipient organism or synthetic genes.  In both cases, these genes are often protected by Intellectual Property Rights (IPRs), that is to say, they are patented and therefore the property of the producing companies that can also be the same as those producing LMOs.  

Likewise, transgenic animals, plants or microorganisms are subject to patents (in those countries allowing living organisms to be patented), or to some sui generis IPR mechanism.  

Over the past few years, claims have been made demanding royalties for the use of biotechnological patents. These claims have been addressed by the owners of genes or LMOs to States, companies or farmers, on having verified the presence of “their genes” in crops or plantations.  The presence of these genes may be due to either voluntary or involuntary contamination or the legal or illegal release of LMOs.  

In maize, genes of a variety or hybrids mix very easily, as the plant is open or cross pollinated. The wind and insects are the main agents responsible for transferring pollen from one plant to another.  Due to this easy crossing, non-transgenic maize crops may become “contaminated” and the seeds produced by this crossing will incorporate the transgene.  
Deliberate release, transboundary movements and other uses of LMOs are regulated by an International Standard: the Cartagena Protocol on Biosafety (CPB) and by National Standards. Peru has ratified the CPB; consequently we have an obligation to implement it, and Law 27104 has been promulgated at a national level. However, neither standard has been implemented, creating an enormous legal vacuum, favouring entry, uninformed and illegal use of LMOs.  
Peru imports maize, soybean and cotton grains from certain countries where such crops are transgenic. The imported grains are intended for use by the oil, flour, animal or human food industry.  This entry of grain into national territory takes place without accompanying documentation specifying either that the imports contain or “may contain” transgenic organisms, as set out in the Cartagena Protocol. This highlights the fact that the adoption of decision BS-III/10 (under the Cartagena Protocol) leaves its implementation to the discretion of each importing State, as to whether or not such a declaration is included in the documentation accompanying imports of LMOs intended for direct use as food, or feed, or for processing.  
Furthermore, the Cartagena Protocol indicates that the first transboundary movement of LMOs for deliberate release must comply with the principles of transparency and prior informed consent, known in the Protocol as Advanced Informed Agreement, whereby importers must request authorization from the Competent Authority. The Component Authority then issues the respective decision on whether or not to authorize entry, after assessing the type of LMO that is intended to be introduced, its advantages and disadvantages.  In Peru, in the case of seeds or grains, the Competent Authority is INIA.  
The basic principles of transparency and prior informed consent are not being complied with in Peru.  Nobody has been informed in writing about any LMO release and the assumption is that therefore there have been no LMO releases.
Similarly to grain, there are companies that import seeds, which are sold for sowing in rural areas.  None of these companies declares that it is introducing transgenic seeds for sale. We hope that transgenic seeds are NOT being sold in our territory.    

In neighbouring countries (Paraguay and Brazil) something similar has occurred, whereby official reports of entry of LMOs into their territories are not prepared; however unofficially, the State bureaucratic apparatus knows of the fact.  The illegal entry of seeds occurred and the countryside was covered in transgenic maize, soybean or cotton until it became impossible to deny and the decision was then taken to legalize what was illegal.  As soon as this happened, claims were made for royalties on the seeds and genes covering hundreds of thousands of hectares.  

In the aforementioned cases, social claims or claims made by farmers damaged by loss of markets or contamination of their fields could not be addressed.  If measures are not taken, the same could happen in Peru.  
In consideration of the above, it is urgent to determine the presence of transgenic crops in rural areas.  The determination of their presence would imply: firstly, to demand the implementation of biosafety standards and, secondly to inform the authorities and the public about what is happening.  This study would help, in the future, to resolve the issue of royalty claims on the aforementioned biotechnological products in favour of the Peruvian State and Peruvians with respect to protecting fair trade, the environment and health as set out in the Legal Standards mentioned earlier on.  

During 2006 and 2007 samples taken from farmers’ fields were analyzed to determine the probable presence of maize transgenes in the countryside.  

Detection of Transgenic Events in maize-growing areas  

In February 2006, experimental work was initiated to determine the presence of transgenes in fields where maize is grown.  

During 2006, standard protocols were prepared for sampling, plant material, DNA extraction, quantification, amplification, detection and reading of gels, with the analysis of random samples from the Barranca valley.  Detection was made through a qualitative analysis, using DNA amplification by PCR, using specific primers for the Zein gene endogenous to maize and a region of the “cassette” used in the genetic transformation corresponding to the P35S promoter of the cauliflower mosaic virus (CaMV). Thus, if the maize is transgenic it will show a band both for Zein (329 pb) and for P35S (220 pb).  

Towards the end of 2006, the presence of the P35S promoter was identified in some of the samples, thus leading to the conclusion that there was a presence of positive samples in the sampling undertaken during the first year (see photo 1) and this indicated that more precise identification was warranted.   
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Photo 1- 2006 samples: M7-1; M7-2.  Two repetitions of sample No 7 of maize, at two concentrations of DNA.  Both show the Zein gene (verifying that it is a maize sample) and the band indicating the presence of the P35S gene.  
Experiments during 2007: 
During 2007 a more exhaustive study was planned, consisting of verifying the presence of transgenes (genes that codify the traits introduced) in the samples taken during 2006 and in new samples taken in the Barranca valley during 2007.  The Multiplex detection protocol was fine-tuned (Onishi, Matuoka, Kodama, et al., 2005).  Following standardization of the protocol, the replicability of the results under laboratory conditions was corroborated.  
Using this methodology it is possible to determine the presence of the transgene and determine what type of event or events is/are present in the sample.  
In order to develop the detection methodology, specific primers were made for: MON810; NK603; E176; Cry1A; T25; GA21 (1-5´); GA21¨(1-3); MON863 (1-5´); MON863 (1-3´); SIIb (1- 5´); SSIIb (1- 3´); TC1507 (1-5´); TC1507 (1-3´); Bt11 (1-5´).  The primers were prepared by the BELOMED S.C.R. Company Ltd.  
All the samples were analyzed (2006 and 2007), and great care was taken to maintain the integrity of the protocols in order to avoid false positive results.  Samples were repeated ten times each, working with different concentrations of DNA, including positive and negative controls in each amplification.  
The results achieved in the analysis of the samples indicate the presence of transgenes in some of the samples studied.  The presence of NK603 and Bt 11 events, singly or jointly in the same sample was detected. (See photo No 2).  
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Photo 3 - Multiplex Gel Samples 2007: positive M48.  
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Photos 4 and 5 - Multiplex Gels Samples 2007: positive M45; M50; M52.  
The results obtained at this time indicate the presence of NK603 and Bt11 events in Barranca Valley.  These results are undeniable, and justify the concerns voiced since 2002 over the delay in adopting specific regulations for Law 27104 and the non-implementation of the Cartagena Protocol on Biosafety, both of them legal instruments that were adopted with the aim of adequately monitoring LMOs.  
In view of these results, what is recommended?  
• To adopt the Ministerial Decree conferring INIA the faculty to impose penalties and in this way enabling it to act as a Competent Authority. This Decree has been awaiting the signature of the Minister of Agriculture since December 2006.  
• To adopt the sectoral regulations in order to implement National Law 27104 and the Cartagena Protocol.                                     
• To establish a “Baseline” in order to gain knowledge of the number of transgenic events present in the countryside, for maize, soybean, cotton and others as the case may be.  For this purpose, a Moratorium on the entry of transgenic seeds is recommended, following which the Baseline can then be determined.  This is directly related to future claims for property rights over genes, varieties or hybrids.  
• To initiate a risk analysis process in order to establish the crops and events that can be authorized to enter the country, taking into consideration the Country’s role as a Centre of Origin and Diversity of Species of importance to agriculture, health and industry such as potato, maize, cotton, beans, and tomato, among others. It would be pertinent not to risk their voluntary or involuntary “contamination”. It would also be important to analyze the negative impacts of exotic transgenic crops such as rapeseed (Canola) because they can be cross-pollinated with native related species present in Peru.  Furthermore, it is important to protect the special and growing trade related to organic crops.  
• Additionally, the establishment as soon as possible of a specialized technical group is recommended, enabling it to act with independence during this stage of adaptation of the technology and in order to ensure that the Free Trade Agreement with the USA takes this issue into consideration.  
