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The Flavr Savr Tomato - A. tumefaciens
	Agrobacterium tumefaciens, also known as the Ti plasmid, is a very well-known bacterium that naturally causes crown gall disease. This disease causes tumors to grow on the infected plant at crown level or where the roots meet the stem. In the world of science – biology and biotechnology specifically, A. tumefaciens is used as a tool in plant breeding.  More specifically, A. tumefaciens is extensively used in genetically engineering plants because the bacterium can easily transfer both its DNA and desired DNA into the target organism.  One of the many uses of A. tumefaciens was the Flavr Savr Tomato; a tomato that was genetically modified to ripen on the vine longer in hopes of a better tasting tomato while having a longer shelf life. The Agrobacterium tumefaciens is a bacterium that causes the crown gall disorder and is also used as a tool in plant breeding. The Flavr Savr Tomato is genetically modified with A. tumefaciens in order to enhance the vine-ripened flavor and shelf life of the typical tomato. 
	The Ti plasmid is the component of A. tumefaciens that causes the tumors and it also is what makes the bacterium so useful in genetic engineering. “A plasmid is a circle of DNA separate from the chromosome, capable of replicating independently in the cell and of being transferred from one bacterial cell to another … plasmids encode non-essential functions … a bacterium can grow normally in culture even if the plasmid is lost” (Deacon, Robertson, and Isbister).  The plasmid is what makes A.t a desirable bacterium to use when moving selected DNA into the target organism because the desired DNA, T-DNA, will break off the Ti plasmid and just the T-DNA will be transferred into the target organism’s chromosomes.  Specifically with the Ti plasmid in A.t, the “modified T-DNA region where the genes that cause crown gall formation are removed and replaced with the genes of interest” (African Biosafety Network of Expertise [ABNE]) so that your target organism is transformed by the T-DNA that was inserted instead of being infected by crown gall. 
	In 1994, a California company, Calgene, introduced the country to the first ever genetically engineered crop – the Flavr Savr tomato. The Flavr Savr tomato was a tomato that had been genetically modified to inhibit the gene in tomatoes that makes them squishy. Before the Flavr Savr, tomatoes were picked off the vine green and gassed at some point along their travels from farm to grocery store with CO2 to coax the tomatoes to artificially ripen. This method allowed the product to arrive in one piece, but caused them to lose the entire flavor that is produced by ripening on the vine. There were many positive things about the Flavr Savr; the consumers were open to trying this new thing that scientists had produced. “Every tomato they could get to the market was sold.”(Winerip, 2013)  Calgene did the right thing by being very open about the whole process and even seeking approval from the FDA, which was not required at the time. The company even went as far as creating an 800 number for customers to call with any questions that they had about the product. The buyers were ‘eating them up’, but there were many flaws to the first ever genetically modified food, as expected. Critics deemed the food unsafe and potentially dangerous to your health.  These tomatoes could not be shipped like others because they were so ripe when harvested that when a truck full of Flavr Savr tomatoes arrived the first time Calgene tried to truck them from their plant to a grocery store, the truck arrived with a load of tomato mush. A few years later, Calgene was bought out by a larger company, who today is one of the leading companies for genetically engineered seed. This company was Monsanto, and they shelved the Flavr Savr just a few short years after it was introduced.  Today, you will not be able to find a genetically modified tomato because the Flavr Savr was the first and the last. All tomatoes sold in supermarkets today are harvested green and gassed to induce ripening. 
	In order for A.tumefaciens to be used in genetic engineering, it first has to be transformed with whatever DNA you want to insert into the target organism. There is a specific procedure that must be followed when preforming an Agrobacterium-mediated transformation. These steps are;
1.  Detach the genes of interest from the source organism
2. Select the gene you want to transfer and prepare it for transfer 
3. Insert the gene you want to transfer into the Ti-plasmid
4. Introduce the Ti-plasmid into the Agrobacterium 
5. Once mixed, insert the now transformed Agrobacterium into the target organism
6. Wait for the next generation from the original plant injected with Agrobacterium and test for  desired traits 
Calgene used an Agrobacterium-mediated transformation to genetic engineer the Flavr Savr tomato. A. Tumefaciens, along with a gene to turn off the gene in tomatoes that naturally makes a tomato squishy, was inserted into a normal tomato plant in hopes of producing a product that would not be squishy when left on the vine longer to ripen. 
	Since the Flavr Savr tomato, there have been little to no other genetically modified fresh produce of any kind. When consumers are eating produce, for instance a banana, they know that they are eating a banana and that there is nothing else in it besides what naturally makes up a banana. When consumers eat other processed food, cereal for example, most do not stop to read the ingredients on the side of the box to know that there may or may not be genetically modified corn or wheat or other grains in the food they are eating. If genetically modified produce was to be introduced into grocery stores, I believe there would be a huge outcry from consumers and most would not buy this produce because they would know and would now be aware that the food there are eating has been altered by man. This fact scares many people and leads them to believe that this food is now potentially dangerous to both them the consumer and the environment. The general public is much more aware about GMOs than they were in 1994 when the Flavr Savr was introduced. Most partially understand the process of genetic modification enough to know that the organism, weather this is a food or other organism, is no longer the same natural product. We also know from the Flavr Savr that genetically modified produce does not travel well, especially not long distances, meaning that availability of the product would be very small potentially causing it to become a regional thing.
[bookmark: _GoBack]	In conclusion, Agrobacterium Tumefaciens has and still helps to transform the world of plant breeding and genetic modification and has helped scientists to produce many great products using the Ti-plasmid including the Flavr Savr Tomato.  Even though the Flavr Savr tomato was not a successful product, it introduced the world to genetically modified products and showed scientist that some organisms are better off left natural.  “The overall advantages of using Agrobacterium-mediated transformation over other transformation methods are: reduction in transgene copy number, and intact and stable integration of the transgene (newly introduced gene) into the plant genome.” (Jones, 2005) Without A.tumefaciens, so many of the genetically modified products that we know and love today would not have been possible. 
