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Are GMO’s Really that Safe for You?
	Today, most individuals have heard of the term genetically modified organisms. A GMO by clear definition “is a living organism (bacteria, plant, animal) whose genetic composition has been altered by means of gene technology” (S.J. Khan, 6). The DNA in the organisms must be transferred from one organism to another by cutting out a small piece of DNA and inserting it into another organism of a non-related species. Why do such alterations occur one may ask? GMO’s have been around for years in order to mass produce food products for the world. As our population continues to grow, the need for food increases with it, therefore the culturing of GMO’s is very useful. On the other hand, whenever recombinant DNA is formed, new features and functions of the organism arise, ones that are most definitely different from both parental species. Due to these changes in behavior and appearances, are GMO’s actually all that safe for human consumption? If the human race is not fully aware of the effects of GMO’s to the body and so on, how does one just simply tag along with the idea of GMO’s without considering the health risks that follow? 
	First off, understanding GMO’s and how they come to be is an important piece of the puzzle. Genomic engineering has actually been occurring for several years now altering the genomes of some of the most famous products such as soybeans and corn. The genetic codes of these products are simply altered by modifying the natural genetic information to create new traits through mutagenesis or transgenesis (Voytas 1). The fact that foreign DNA is being transfected into these genomes is what makes consumers uneasy about the products, however engineers who conduct in these reconfirmations are impacted differently and are able to work around those concerns with more acceptable mutable ways. Engineers are able to target mutagenesis with the induction of sequence-specific nucleases and skip over the use of foreign DNA. Sequence-specific nucleases are enzymes that recognize highly specific target loci on DNA’s individual chromosomes and cleave them in order to create a variety of modifications to targeted DNA sequences (Voytas 2). Gene knockouts also play a part by aiding in the study of gene function by matching phenotypic results to the DNA sequences as well as removing any unwanted particles from a plants genome in order to create a more natural and acceptable product (Voytas 3). All of these simplified modifications provide high hopes from engineers in that the public will be able to accept these products. Genomic engineering can take off and continue to produce modified products only if the public comes to accept these crops (Voytas 5) however becoming mindful of the precautions first would be beneficial for consumers, if not already aware. 
	Narrowing in on the safety of all genetically modified foods has not fully been in effect as much as it should be. According to the World Health Organization (WHO): 
“the safety assessment of GM foods should investigate toxicity, allergenicity, specific components thought to have nutritional or toxic properties, stability of the inserted gene, nutritional effects associated with genetic modification, and any unintended effects which could result from the gene insertion (Domingo, 721).” 
It is highly probable that not all companies and crop breeders look into all of these factors before culturing and selling their products. This fact poses the question of should consumers fully trust companies who market GM foods, and are buyers fully aware of the testing protocols and results for all of these products? Even though most genetically modified products that are currently being sold have passed risk assessments, there is not an abundance of references, if any, concerning human and animal toxicological and health risks studies on the food, according to reports from WHO. Food security about newly produced GMO’s is important especially to a growing world population in need of food. Outlining the health and environmental hazards of these foods such as toxicity, birth defects, genetic pollution etc. in addition to the risks and benefits of GM crops is essential before new products are released to the world.
Consequently, there are many factors that take part in growing the GMO’s which originates from transferring DNA from one species, the donor, to another species, the host, thus creating genetically modified plants. However, GMO’s also permanently spread undesirable genes from one place to another considerably known as genetic contamination (Weiss 877). In fact, there were 366 reports around the world of contamination by GMOs as of January 19, 2013 (Weiss 879). GMO’s are not fully explored as to how they can affect the environment or human health which causes uproar with consumers. Farmers who cultivate these modified crops must have been educated and trained on such topics as well as have an agreement with neighbors allowing them to plant on their land nearby. From the individuals who vouch against GMO’s, why would homeowners want farmers to cultivate such unknown products right next door without knowing all of the components? 
As a matter of fact, based off of a report released by the National Academy of Science, “GM products introduce new allergens, toxins, disruptive chemicals, soil-polluting ingredients, mutated species and unknown protein combinations into our bodies and into the whole environment” (S.J. Khan 7). Some disclosed health hazards of GM products includes deaths, allergic reactions, direct links to cancer or diseases, antibiotic threats, birth defects, poison, and alterations in diet and nutrition (S.J. Khan 7-8). In addition, it is also very costly and lengthy to produce genetically engineered crops and place them out on the markets to be purchased at higher prices (Whitman 7). With all of these permanent outcomes or more so rising concerns, I can understand the consumers’ perspectives that are anti-GMO.  
On the other hand, with every negative aspect there is usually a positive one. If scientists continue to fortify such products and mass produce them, there must be some benefits involved. GMO’s were originally produced during the “Green Revolution” which was a point after World War II when the world was suffering from severely decreased amounts of food and hunger. In order to find a way to feed the hungry, engineers began modifying crops to produce more products to create a larger supply, even though the movement did not favorable work out for small farmers the way it was intended to. Even today, the main purpose of genetically modified crops is to create an increase in food production as well as offer a solution for malnutrition-related issues (Whitman 1). Specifically many third world countries as well as portions of several other countries suffer from a poor, deficient diet, therefore GMOs can be altered in order to incorporate essential vitamins and minerals that are lacking in an individual’s everyday nutrition and fill that void. Moreover, GMOs have faster reproductive rates, an increased resistance to disease and changes in the weather, and the ability to replenish plant populations that have already been destroyed (Weiss 885). Growing GM plants are supposed to give quality opportunities to farmers for easier and swifter cultivation techniques as well as mass produce food products that are free of pesticides and withstand a tolerance to herbicides, disease, harsh temperatures, and salinity (Whitman 3). In fact, some researchers are attempting to find ways to use GMO’s for pharmaceutical purposes, especially in third world countries, in order to be utilized in place of the traditional injectable vaccines (Whitman 3). With the creation of such products of hopes to better society, there most definitely must be some form of control overseeing its outcomes. 
Furthermore, opponents of GMO’s must realize that in order for genomic engineers to continue work with these modified organisms, there must be some form of control and law enforcement that counterbalances this type of activity. “According to the FDA and the United States Department of Agriculture, there are over 40 plant varieties that have completed all of the federal requirements for commercialization” (Whitman 4). Going off of that, there are ways of monitoring effects of GMOs, their categorization, distribution patters, and marketplace impacts all through the Precautionary Principle that policymakers created in order to track the potential of any harm that can arise from these products (Weiss 893). Additionally, every country has their own way of monitoring and approving of new GMO products through their governmental legislation. For example, in the United States, the three different government agencies that have authority over GM foods are the EPA, USDA, and the FDA. “The EPA evaluates GM plants for environmental safety, the USDCA evaluates whether the plant is safe to grow, and the FDA evaluates whether the plant is safe to eat” (Whitman 9). Evaluated by the EPA, the amount of pesticides used and remaining in crops before and after they are processed are strictly limited and the growers of such crops must be licensed. Now labeling comes into play which also stands as a controversial topic for GM foods. 
Regarding this debatable subject, labeling of all foods is highly important for consumers to be aware of what products consist of. In regards to GM products, labeling is not mandatory however the majority of the public demands that this occurs which now pushes a weight on Congress and its future decisions for modified foods (Whitman 11). If consumers hold such important suggestions and opinions for the food market industries and genomic engineering, then why not take into consideration their angry but understandable viewpoints on wanting to know what enters their bodies? The FDA is currently struggling with what to do about labeling GM foods when most products on the market only contain a small percentage of modified portions and the majority of consumers are not even aware of the alterations anyway. In fact, there are several companies who refuse to use any GM products although there is no real way to test their compliance through the FDA. Moreover, how will the public conform to captivating the cost of labels for these engineering foods? If farmers are able to sort their crops between GM and non-GM crops but consumers are not willing to front the funds for labels for the separate entities, then how could happiness be achieved for the public through demanded labeling? In addition, if labels were to be utilized for GM products, how can they be designed in order to clearly and in simplest of terms describe information about the foods to the general public who are uneducated on the scientific terminology and do not want to be scared away by the wording? There will never be a happy medium between the public, scientists, and politicians if consumers continue to protest against GM products while on the other hand keep demanding changes to occur but are unwilling to be flexible with them.
[bookmark: _GoBack]Scientific discoveries and experiments seem to always fall to opposition from the public. Some of the most controversial topics include human embryonic stem cell research, nanotechnology, cloning, and genetically modified organisms (Vazquez-Salat 671). Scientific results are mixed with socioeconomic and cultural values which in turn causes the controversy and a split between parties. Scientists must conduct in years of research in order to accumulate enough that will create a safe product that can help society, however anti-GMO parties will be quick to judge the character and ideas of these scientists in order to have their concerns loudly expressed thus shifting debates from factual to personal settings. Especially in American, everyone is quick to be a critic even without knowing all of the facts to support their argument. When it comes to GMOs as a whole, safety and health concerns are highly important and taken into consideration and consumers’ opinions do indeed carry a heavy amount of value although it is uncertain how many of those opinions are actually based on fact rather than a biased perspective. Therefore, there are misconstrued ideas that are thrown around about GMO’s when in fact there technically have not been many proven instances that portray either side of the debate whether it be a decrease in world hunger or poisoned humankind (Vazquez-Salat 672). Interestingly enough, one idea that is agreed upon amongst developing countries, the wealthy, and those who are opposed to GMOs is that “it is everyone’s business to secure food production for the world’s growing population and to save the lives of the one billion people (mostly children) who do not have enough food to survive” (Clarke 1). If it should become everyone’s business to ensure there is enough food in the world and if there is not enough evidence to deem GMO’s completely unsafe, then why should such opposition arise with a product that is attempting to increase the quantity of food for all? 
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