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Task 5
1) Read the text
Adapted from https://www.khanacademy.org/science/biology/biotech-dna-technology/intro-to-biotech-tutorial/a/intro-to-biotechnology
Biotechnology is the use of an organism, or a component of an organism or other biological system, to make a product or process for a specific use.

This is a very broad definition, and as mentioned above, it can include both cutting-edge laboratory techniques and traditional agricultural and culinary techniques that have been practiced for hundreds of years. Let’s look at three examples of biotechnology and see how they fit the definition:

· Beer brewing. In beer brewing, tiny fungi (yeasts) are introduced into a solution of malted barley sugar, which they busily metabolize through a process called fermentation. The by-product of the fermentation is the alcohol that’s found in beer. Here, we see an organism – the yeast – being used to make a product for human consumption.

· Penicillin. The antibiotic penicillin is generated by certain molds. To make small amounts of penicillin for use in early clinical trials, researchers had to grow up to 500 liters of “mold juice” a week. The process has since been improved for industrial production, with use of higher-producing mold strains and better culture conditions to increase yield. Here, we see an organism (mold) being used to make a product for human use – in this case, an antibiotic to treat bacterial infections.

· Gene therapy. Gene therapy is an emerging technique used to treat genetic disorders that are caused by a nonfunctional gene. It works by delivering the “missing” gene’s DNA to the cells of the body. For instance, in the genetic disorder cystic fibrosis, people lack function of a gene for a chloride channel produced in the lungs. In a recent gene therapy clinical trial, a copy of the functional gene was inserted into a circular DNA molecule called a plasmid and delivered to patients’ lung cells in spheres of membrane (in the form of a spray).

In this example, biological components from different sources (a gene from humans, a plasmid originally from bacteria) were combined to make a new product that helped preserve lung function in cystic fibrosis patients.

As these examples show, biotechnology is used in the production of products we see in everyday life, such as alcohol and penicillin. It can also be used to develop new medical treatments, such as the gene therapy treatment for cystic fibrosis. Biotechnology has additional applications in areas such as food production and the remediation (clean up) of environmental pollution.

Biotechnology raises new ethical questions

Biotechnology has the potential to provide benefits to people and societies, but it can also have negative effects or unintended consequences. This is true of all forms of technology, not just biotechnology. However, biotechnology can offer different types of benefits and pose different types of dilemmas than other forms of technology.

It is important that biotechnology innovations (like other technological innovations) be carefully tested and analyzed before they are released for general use. Clinical trials and government regulation help ensure that biotechnology products placed on the market are safe and effective. However, sometimes new information becomes available that makes companies and government agencies reconsider the safety or utility of an innovation. We see this happening when a medication is occasionally withdrawn from the market.

In addition, biotechnology innovations may raise new ethical questions about how information, techniques, and knowledge should or shouldn’t be used.

· Some of these relate to privacy and non-discrimination. For instance should your health insurance company be able to charge you more if you have a gene variant that makes you likely to develop a disease? How would you feel if your school or employer had access to your genome?

· Other questions relate to the safety, health effects, or ecological impacts of biotechnologies. For example, crops genetically engineered to make their own insecticide reduce the need for chemical spraying, but also raise concerns about plants escaping into the wild or interbreeding with local populations (potentially causing unintended ecological consequences).

· Biotechnology may provide knowledge that creates hard dilemmas for individuals. For example, a couple may learn via prenatal testing that their fetus has a genetic disorder. Similarly, a person who has her genome sequenced for the sake of curiosity may learn that she is going to develop an incurable, late-onset genetic disease, such as Huntington's (brain disorder that causes uncontrolled movements).
Scientific research and development can make new information, techniques, and knowledge available. However, science alone cannot answer questions about how these techniques should or shouldn’t be used. It's important for all members of society to have their voices heard in the conversation about biotechnology inventions and products that can affect our everyday lives.

2) Using what have you read and your previous knowledge on this theme analyze the points mentioned, give your opinion on each of them, list 3 benefits and 3 disadvantages about biotechnology and rank them in order of priority. Then compare and contrast your choices with another classmate. Discuss and agree on a shared  ranking and then assess each other with an emoticon.
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