Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Antifreeze Proteins in Antarctic Fish Prevent Both Freezing and Melting

Vocabulary Questions:

1. In paragraph 2, the author states that an “undesirable consequence” of antifreeze proteins has been discovered. Why is the “consequence” undesirable in this case?

2. The article describes adaptation as a “story of trade-offs and compromises.” How is this phrase applicable to the presence of antifreeze proteins in the fish?

Text Evidence/Content Questions:

1. Describe the scientists’ new findings about antifreeze proteins in this study.

2. Explain the possible negative consequences the antifreeze proteins may cause fish.

3. Discuss the new questions that arose from the research described in the article.

Writing Prompt:

Charles Amsler says that the “long-standing and continuously refined work on the antifreeze properties of Antarctic fish exemplifies one of the best and defining features of good science.” What features of good science does this study exemplify? Explain using details and evidence from the text.





ANSWER KEY
Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: Antifreeze Proteins in Antarctic Fish Prevent Both Freezing and Melting

Vocabulary Questions:

1. In paragraph 2, the author states that an “undesirable consequence” of antifreeze proteins has been discovered. Why is the “consequence” undesirable in this case?

Although the antifreeze proteins are necessary for the survival of the notothenioid fish found in the waters of the Antarctic, it has been discovered there might be negative effects of having the proteins in their body. Scientists found that the proteins prevent ice crystals from melting inside the fish, which could be detrimental to the long-term health of the fish. 

2. The article describes adaptation as a “story of trade-offs and compromises.” How is this phrase applicable to the presence of antifreeze proteins in the fish?

If the notothenioid fish did not have the antifreeze proteins in their bodies, they would most likely freeze to death in the cold waters of the Southern Ocean they inhabit. However, this research seems to indicate the proteins also could ultimately lead to detrimental physiological effects on the fish. Ultimately the fish have an adaptation that provides them protection and improves their chance of survival in their environment, but as a result, the adaptation could possibly put their health at risk. 

Text Evidence/Content Questions

1. Describe the scientists’ new findings about antifreeze proteins in this study.

Scientists have known about the effects of the antifreeze proteins on the notothenioid fish, but they just recently discovered that the proteins also prevent the crystals from melting. When scientists realized some of the ice particles inside the fish were still present at temperatures above the melting point, this indicated the ice was superheated, meaning it doesn’t melt at the normal melting temperature. Researchers looked at fish during the warmer summer months where temperatures should allow the ice crystals to melt, yet they still discovered the presence of crystals inside the fish. When they tested the proteins in the labs, it was discovered the proteins were the cause of the ice not melting.

2. Explain the possible negative consequences the antifreeze proteins may cause fish.

There is a concern that the accumulation of crystals over the lifespan of the fish can cause extreme health problems. Scientists believe it is possible the crystals could obstruct small blood vessels or cause inflammatory responses. It is thought that the crystals could cause similar problems that asbestos does in the lungs and formation of blood clots in the brain. There have not been any documented cases of this occurring, so right now this is just speculation.


3. Discuss the new questions that arose from the research described in the article.

The research on antifreeze proteins begun in the late 1960s still continues today.. One ongoing question results from the presence of lifelong ice crystals in the fish’s body. Although nothing has been documented about any observed cases, scientists wonder whether the crystals will negatively affect the life of the fish or if there something inside of them that clears the ice from circulation such as the spleen.

The findings described in this article can also benefit other research occurring in the extreme marine environments found in the Antarctic. Many organisms have adapted to the extreme cold by various means, and how will they be affected as climate change occurs is one of the big areas of investigation.


Writing Prompt:

Charles Amsler says that the “long-standing and continuously refined work on the antifreeze properties of Antarctic fish exemplifies one of the best and defining features of good science.” What features of good science does this study exemplify? Explain using details and evidence from the text.
Science is a continuous and ongoing process. The research conducted on the antifreeze proteins in the notothenioid fish of the Antarctic first began in the late 1960s by Arthur DeVries. With the help of the National Science Foundation (NSF), DeVries was the first scientist to identify the antifreeze proteins and how they bond to ice crystals to prevent fish from freezing. 
The research conducted on the antifreeze proteins and their properties is still going strong. The NSF’s Division of Polar Programs supported the research discussed in the article by providing grants as well. The studies continue to provide new information on the working of the antifreeze proteins discovered decades ago.
The research conducted by DeVries and colleagues is described and considered to be an example of “good” science by the Program Director of the Polar Programs for NSF. The research conducted has been consistent with the findings over the years and continues to provide new information about the antifreeze proteins in the fish. As the research continues, new ideas and questions continue to arise, which is what characterizes well-designed research plans. 
New discoveries are occurring because of the continuation of the work on the antifreeze proteins. This specific article describes the possibility of the discovery of the first example of ice superheating in nature. It has also led to more questions regarding the physiological responses to the accumulation of the ice crystals in the fish. 
Not only do the discoveries apply to the research at hand, but they are integrating other fields of biology in the process. The tradeoff vs. compromise of having the antifreeze proteins creates an evolutionary approach to the questions arising from the work. The information discovered about the long-term temperature in McCurdo Sound can allow biologists and other scientists to address how climate change may affect Antarctica and the organisms found there.

Misconceptions/Clarifications: Because many students are taught the scientific method as a precise set of steps, they often don’t realize how research doesn’t always follow the steps in an orderly manner. Often, one questions leads to many more or might take scientists in a completely different path. Science is also not timely. Arthur DeVries has been working on the same general topic for years but has just now been able to answer new questions and develop a better understanding of many of his findings.
This site from University of California-Berkeley discusses some ideas of understanding science and how science really works. 



[image: CPALMS Logo
]		Copyright © CPALMS – All Rights Reserved.
image1.png




