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In the Chapter Mystery, you learned about a fish whose body produces an “antifreeze” protein. Several other species of fish, as well as species of insects and plants, produce similar proteins. The proteins’ structure and chemical makeup are different, but all function as an effective “antifreeze.”
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21st Century Learning

Marketing a Natural “Antifreeze”
A protein able to prevent organic matter from freezing could have enormous commercial value. As with other inventions and innovations, a company that develops such a protein—or devises a unique method for producing such a protein—should have the right to patent it. A patent is a government order that grants an inventor exclusive rights to the use of the invention. In other words, a patent prevents anyone other than the inventor from profiting from the invention. A patent application may be hundreds of pages long. That’s why every application must start with a brief description of the invention. This brief description is called an abstract. An abstract that might be written for a patent application for an antifreeze production process is shown below.


Abstract
Description of invention: A method for synthesizing a protein that lowers the freezing temperature of water. Such proteins are not unusual in nature. Called “antifreeze proteins” (AFPs) or “Ice Structuring Proteins” (ISPs), they are produced in certain species of ﬁsh, plants, and insects. One AFP, produced in nature by ﬁsh but commercially by genetically modiﬁed yeast, is already being used in frozen products such as ice cream and sherbet.
The method described herein produces a type of insect-derived AFP. Fish-derived AFPs can reduce the freezing point of water by as much as 1.5˚ Celsius. This insect-derived AFP reduces the freezing point of water to –10˚ C. The process uses genetically modiﬁed algae to produce a threonine- and cysteine-rich 9 kDa protein that is produced naturally by the spruce budworm (Choristoneura fumiferana).
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21st Century Themes Science and Economic Literacy
1. What is the inventor trying to patent?
	
	
2. What commercial application does AFP already have? How is this AFP produced commercially?
	
	
3. Why do you think the patent applicant wants to use insect-derived AFP rather than fish-derived AFP?
	
	
4. Why would this process need algae?
	
	
5. Why did the patent applicant research the spruce budworm?
	
	
21st Century Skills AFP Ad Campaign
The skills used in this activity include information and media literacy, critical thinking and systems thinking, and creativity and intellectual curiosity.
Work with a partner to use Internet or library resources to research the effects of extreme cold on the human body. Think about how these reactions would change if the body contained the AFP described in the patent application. What safety concerns would have to be addressed if a person had to ingest an AFP? What are the commercial applications for an AFP treatment that is safe for humans to ingest? Who would want to use it? Choose one type or group of potential users.
Create an ad campaign aimed specifically at that group of people and designed to convince them to get the AFP treatment.
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