

BIOL 377 - In class activity – transgenic plants
Name: [insert here]

1.) You can easily extract DNA from a strawberry.  This is in part due to the fact that strawberries are octaploid, so they have a lot of DNA in them. This alludes to a disconnect between plant biologists/growers and the average consumer. When the general public were asked the following two questions there was a major disconnect between their understanding of basic biology.

Question 1.) Does a regular tomato contain DNA?  Consumers were likely to answer “No.” 
Question 2.) Does a transgenic tomato contain DNA? Consumers were likely to answer “Yes.”

Clearly, both a regular and transgenic tomato would contain DNA. 

1a.) Why would people think there is no DNA in anything else that they eat?  This not only applies to fruits and vegetables but to meat as well.  5 pts


[your answer here]
The disconnect that was observed when members of the public agreed that a transgenic tomato would contain DNA but that a regular tomato would not contain DNA could be as a result of existing misconceptions about transgenic plants and lack of adequate information about the genetic modification of plants. 
These misconceptions are further fueled by anti-GMO activists and firms that paint the plants as an unnatural phenomena and harmful to human health and the environment. For example, the organizations could publish images of tomatoes with fishtails.(scientificamerican.com,2015)
Moreover, consumers are susceptible to the negative connotations of transgenic plants painted by anti-GMO organizations as many consumers seek reassurance and they trust experts but do not require and ask for supporting evidence to the information they have received. For example, consumers would demand for peer-reviewed scientific evidence that the transgenic plants are safe for human consumption but would not as fervently require evidence from the anti-GMO activists on claims that the transgenic plants would have adverse effects on human health such as causing sterility, cancer. As a result, they lack a better understanding of the process of genetic modification of plants. (tandfonline.com,2013)
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b.) What do you think is the biggest issue that prevents the general public from understanding transgenic plants?  5 pts


[your answer here]
Transgenic plants are plants that contain foreign genes from other species of organisms or whose genes have been removed, particularly a detrimental gene through genetic engineering processes.
 The biggest issue that prevents the public from understanding transgenic plants is the public’s lack of knowledge on transgenic plants and the entire process of genetic engineering.  	Moreover, bodies that are anti-genetically modified crops and incessantly advocate for the abandonment of genetic engineering of crops have further fueled anxiety among consumers. This results in the spread and belief of misconceptions against transgenic plants such as; a tomato that has a fish gene introduced into it will taste like fish. This is not the case.(scientificamerican.com,2015) 
Consumers are susceptible to the negative connotations of transgenic plants painted by anti-GMO organizations as many consumers seek reassurance and they trust experts but do not require and ask for supporting evidence to the information they have received.
[bookmark: _GoBack]Consequently, it has been observed that a large population of consumers greatly distrust transgenic plants not realizing that up to 30 million hectares of the crops have been grown already and there have been no human health problems specifically associated with the transgenic crops. Moreover, bodies such as The US Food and Drug Administration(FDA) and the World Health Organization compare the transgenic plants to their traditional counterparts by chemically,genetically and environmentally testing them to ensure that they are not harmful to human health or the environment.
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2.) Technology and science often get blurred with industry and the corporations that make and sell the technology.  Now that you have taken the time to learn more about the Arctic apple answer the following questions.


a.) What makes the Arctic apple different than Bt-corn?  Describe the molecular biology techniques that allowed them to make the Arctic apple compared to other transgenic plants.  5 pts

[your answer here]
The Arctic apple is a genetically engineered apple that contains a non-browning trait and is thus able to stay for longer periods of time compared to regular apples.
Bt corn is a genetically modified corn that has been engineered to produce proteins that are toxic to certain insects. These proteins are produced in a strain of bacteria called Bacillus thuringiensis(BT). The modification of corn is done by introduction new DNA cells from the bacterium into the cells of corn at the embryo stage, the plant matures with the BT gene in its cells and is able to produce the toxic protein. 
Arctic apples are non browning genetically engineered apples that are cisgenic (they operate with an intrinsic genome) while Bt corn is a transgenic plant that has been modified by the introduction of a foreign DNA from another organism and as a result has insecticidal proteins. 

Arctic apples are modified through gene silencing or RNA interference was employed in which the 4 PPO(enzyme polyphenol oxidase) genes that contain the enzyme responsible for the apple turning brown on oxidation are silenced while Bt corn is modified through the introduction of new DNA from plant or non-plant species.
The Arctic apple is a second-generation genetically engineered food that directly market to consumers and not the farmers while Bt corn is a first-generation genetically engineered food directly markets to farmers. 

References
(n.d.). Why the Arctic Apple Means You May Be Seeing More GMOs At The Store. https://www.npr.org/sections/thesalt/2017/02/01/512633781/why-the-arctic-apple-means-you-may-be-seeing-more-GMOs-at-the-store

(n.d.). Genetically modified maize-Wikipedia. https://en.Wikipedia.org/wiki/Genetically_modified_maize




b.) What is the major goal of the producers of the Arctic apple?  Think about what problem this is supposed to solve that current exists in the food industry.  5 pts




[your answer here]
 	The Arctic apple was developed mainly to improve cost-effectiveness and to reduce wastage when apples brown and get spoilt. Neal Carter came up with the idea of a genetically modified apple after experiencing massive losses as a result of browning from bruising and the bustles of transit and packaging.The losses would be 40% of his entire produce.
 Arctic apples prove to be more convenient and appealing to consumers as they address the issue of browning on oxidation and thus prove to be convenient and healthy snacks.  Arctic apples retain their flavor and nutritional value and remain fresh for longer periods of time compared to regular apples.The apples address the issue of unhealthy lifestyles by promoting healthy living.
The arctic apple would revolutionize the food industry as there will be no need of using preservatives such as ascorbic acid, citric acid, calcium salts and modifies atmosphere packaging to prevent oxidation. This will cut down on costs accrued from purchasing the preservatives and minimize contamination. (navigator-usa.com)
The producers aimed to broaden their market. The Arctic apples are considered as appealing to a greater number of consumers due to their non-browning effect.
The producers aimed to develop a genetically modified apple that was similar to its non-GMO counterpart in resistance to diseases and pests, quality and yield but that would result in higher profits and would be more convenient to the consumers.

References
(n.d.). Okanagan Specialty Fruits & the Arctic Apple- Cases and Tools in Biotechnology https://ecampuseentario.pressbooks.pub/bio16610W18/chapter/okanagan-specialty-fruits-the-arctic-apple

Foodnavigator-usa.com(n.d). Arctic Apples creator Neal Carter:We rally think this will be a game changer.
https://www.foodnavigator-usa.com/Article/2015/02/17/Arctic-Apples-creator-Neal-Carter-on-GMOs-and-consumers






1
