Text-Dependent Questions and Writing Prompt for Complex Text

Article Title: How Cells Take Out the Trash
Vocabulary Questions:
1. Use the clues the author gives in paragraph 7 to explain how autophagy works in lysosomes. 

2. Describe what happens when exocytosis occurs in a cell. 

Text Evidence/Content Questions:
1. In one short paragraph, briefly summarize the key points of the text.

2. The text is broken up into three sections: Garbage Disposal, Cellular Stomach, and Scrap Pile. Using the processes described in each section, explain how the process is related to the heading of the section. 

3. At the end of the article, the author mentions how cells are able to remove poison if it gets inside of them. Using evidence from the text, explain why this would seem to be beneficial but at times can actually be bad.


Writing Prompt: 
Knowing how cells “take out the trash,” explain how scientists are using this information to help people with Alzheimer’s, cancer, and other diseases. Be sure to include multiple methods of cell waste removal referenced in the article. 
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Text-Dependent Questions and Writing Prompt for Complex Text
SAMPLE ANSWERS

Article Title: How Cells Take Out the Trash
Vocabulary Questions:
1. Use the clues the author gives in paragraph 7 to explain how autophagy works in lysosomes. 
The author explains that auto means “self” and “phagy” means eat. Lysosomes “self eat” old or worn out organelles using digestive enzymes that break down the waste. As a result, the cell is able to recycle its own components and those materials can be used again by the cell.

Possible misconception: The lysosome will also digest bacteria and other “food” that enters the cell. However, these processes are part of endocytosis and are not autophagy.

2. Describe what happens when exocytosis occurs in a cell. 
If the cell cannot break down the waste by lysosomes, the cell can “spit out” the waste using the process of exocytosis. This process is an active removal of the unwanted waste material vs. the process of breaking the waste material down inside of the cell. Once outside the cell, the waste may be broken down by enzymes or it may build up as plaque.

Text Evidence/Content Questions:
1. In one short paragraph, briefly summarize the key points of the text. 
There are several processes cells use to break down or remove cellular waste from the cell. This waste may include damaged or unwanted proteins or old organelles. The cell may use proteasomes to break down proteins and lysosomes to digest old cell parts and viruses. In some instances, the cell does neither- proteins may pile up and form into an aggregate or glob inside the cell. The cell must use these important processes to stay healthy and function properly. Scientists are using this information to design medicines or treatments for several diseases such as Alzheimer’s and some cancers.

Possible misconceptions or areas of discussion: Remind students that there are many different types of waste the cell can produce that are not mentioned in this article, including byproducts of metabolism. Cells have the ability to remove unwanted material or waste through specific processes. Organisms also have specialized structures or systems to remove waste on a larger scale. Mammals have the excretory system which is involved in the removal of nitrogenous waste, the circulatory system which is involved in the removal of carbon dioxide from the body, etc.


2. The text is broken up into three sections: Garbage Disposal, Cellular Stomach, and Scrap Pile. Using the processes described in each section, explain how the process is related to the heading of the section. 
The first section describes how cells remove waste like a garbage disposal. In this process, cells use proteasomes to break down proteins into parts much like a garbage disposal breaks down food particles in a sink. The proteasomes are able to identify the unwanted proteins by looking for a small protein tag called ubiquitin. 

The second section explains how cells use lysosomes to remove waste and can be described as the cellular stomach. The lysosome breaks down old cellular organelles that are no longer functioning. The lysosomes act like a stomach, because like the stomach, lysosomes contain digestive enzymes to complete the process.

The last section describes cell waste removal as a scrap pile. Sometimes old proteins and other cell parts just pile up within the cell. The author describes it as the equivalent to the cell “sweeping it under the rug.” Scientists believe the proteins form this glob or aggregate to prevent the gumming up of normal cellular machinery.

Possible misconception or discussion topic with students: While the formation of the aggregate is a method to clump all of the unwanted proteins together, scientists still do not know whether these “trash piles” are helpful or harmful to the cell.


3. At the end of the article, the author mentions how cells are able to remove poison if it gets inside of them. Using evidence from the text, explain why this would seem to be beneficial but at times can actually be bad.
The cell goes through the various processes to remove wastes from the cell including poisons. This is beneficial for the cell because it has a way to remove substances that are not supposed to be in the cell that could cause harm or death to the cell. However, this also poses a problem because some medications used to destroy cancer cells could be pumped out of the cell before the job is done. Bacteria could also remove the antibiotics that are meant to kill them.


Writing Prompt: 
Knowing how cells “take out the trash,” explain how scientists are using this information to help people with Alzheimer’s, cancer, and other diseases. Be sure to include multiple methods of cell waste removal referenced in the article. 

Cells might be considered the ultimate “neat freaks” because of their constant cleaning and use of different methods to dispose of waste. Cells remove or break down waste using several different processes. One process uses a structure called a proteasome to break down proteins. These proteins are marked with a label or tag called ubiquitin. Once the damaged or unwanted proteins are marked with ubiquitin, they are broken down by the proteasome. In another process, Lysosomes aid in breaking down old cell organelles that are no longer of use to the cell. Lysosomes contain digestive enzymes which break down the cell’s own components to be recycled and reused. Lastly, cells can pile up protein waste in aggregates that are then kept out of the way so the cell can function normally. Understanding the ways in which cells dispose of waste, or “take out the trash,” can be helpful to scientists as they search for new methods or approaches to prevent and treat disease.

Researchers are working on new and better ways to treat people suffering from Alzheimer’s. Patients with Alzheimer’s have an excess amount of proteins in their brain cells. Scientists can use the same system that proteasomes use to develop medications that may help the proteasomes destroy the proteins. By studying this waste removal system, scientists may be able to keep Alzheimer’s patients’ brain cells clean and healthy. 

Scientists also want to develop medicines that inhibit the function of the proteasome. Cancer cells use their proteasomes to recycle abnormal proteins for their own survival. If scientists understand the way proteasomes work, then they can design a medication that could potentially block the proteasomes from recycling the proteins which would leave the cells without resources for growth.


Since lysosomes also digest viruses, scientists are trying to create medicines that would activate the lysosomes. This would prevent some viruses from thriving in the body. Scientists have used a medicine that activates lysosomes on mice that has protected them from the West Nile virus. 

Finally, scientists are seeking ways to understand protein aggregates better. This buildup of cellular waste can be found in patients with Type 2 Diabetes and some brain diseases. As scientists conduct research to find out more about these aggregates, they might be able to determine whether they are harmful or not. 

In sum, by using the cell’s own natural processes for removing waste, scientists can attempt to mimic these processes to help fight illness and disease. 
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