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

Article Title: Drag-and-Drop DNA
Vocabulary Questions:
1. The authors use the term algorithm to describe how the computer looks for DNA sequences.  What is an algorithm?
Algorithms are procedures or formulas for solving a problem.  In this article, algorithms were developed to search for specific DNA sequences involved in the self-assembly of molecular components for medicinal uses.

2. The term nanotechnology is used throughout the article.  How did scientists use nanotechnology to create new medicines? 
Nanotechnology is the engineering or design of functional products at the atomic or molecular scale. In this article, nanotechnology is being used to design and produce cancer medicines. Scientists are able to ‘print’ the precise molecular compound they want piece-by-piece.  Scientists are using their knowledge of biological systems as well as taking advantage of the natural self-assembly mechanism of DNA.

3. What do the authors mean by “the efficacy of a new prostate drug?”  Explain efficacy as it is used in this context.  
Efficacy refers to the effectiveness or success in achieving the desired effects from the prostate cancer drug being designed. One of the advantages of the Parabon Essemblix technique is that it allows for a very quick turn-around to see if the drug treatment is effective.




Text Evidence/Content Questions:
1. Considering the text as a whole, describe the central (main) idea of the article.
The central idea of the article is that scientists have developed a new process developed to make cancer-fighting drugs though the use of nanotechnology. The Parabon Essemblix Drug Development Technique differs from other drug development processes because it uses nanotechnology to create custom drugs for customized purposes.  
j
2. Using evidence from the text, describe the process of developing cancer-fighting molecules, and explain why the method scientists used in this research is innovative.
Beginning with the end in mind, scientists used a deliberate process to produce exactly the compound they want. They identified receptors on cancer cells and analyzed them to determine what type of molecules would be able to attach to them.  Then, molecules were designed that could specifically target them.  The process of making the compounds begins with a computer, searching for DNA sequences that would self-assemble these specific molecules.  After the DNA sequences are found, trillions of these molecules can be made in a matter of days or weeks—much faster than any prior technology.  Unlike other treatments that rely on trial and error for finding useful compounds, this technique allows the scientists to specifically place each atom in the compound they design. 

Misconception: DNA in this nanotechnology is used not for the genetic information it contains but for engineering purposes. Because nucleic acids have strict base pairing rules, scientists can use them to selectively assemble the molecules they need.

3. Using evidence from the text, explain how the techniques developed in this article differ from other treatments.  How that might benefit society?
One of the differences in the Parbon Essemblix Drug Development Platform is the timeframe in which scientists are able to design, create, and test the new medications. The scientists know the exact compound they want to design, so their nanotechnology allows them to put together a compound with specificity missing in other nanotechnologies. The Parabon technology has also been designed to improve cancer treatment, which in the past has been an obstacle for the patients. They hope to develop a treatment that will affect only the cancer cells and not nearby healthy tissuse. They also plan on having chemical markers to monitor the treatment arrival at the tumors. This would help cancer patients undergo treatments that are not as physically grueling as other types.

Misconception/clarification: Students should understand why some cancer treatments make patients sick. Two of the most common treatments against cancer are chemotherapy and radiation. Chemotherapy is a cancer treatment in which the patient receives drugs that are designed to kill cancer cells. Chemotherapy works by targeting cells that divide rapidly in the body, a main characteristic of cancer cells. Unfortunately, other cells in the body, such as cells found in the digestive tract and the cells in hair follicles, are also affected. As a result, chemotherapy produces many side effects, such as hair loss, stomach issues, etc. Radiation treatment is the cancer treatment in which high-doses of radiation are sent to cancerous tumors in the body. The cancer cells are damaged and die. This treatment is painless, but side effects include extreme fatigue and skin irritation.


 
Writing Prompt: 
Using evidence from the article, describe the new process that greatly speeds up the development of cancer fighting drugs.  Why it is important that scientific research and development is supported through substantial funding and cooperation among public agencies and private businesses?

The fight against cancer has recently intensified because of a new way to rapidly make “designer” drugs that hunt and kill cancer cells.  The new process uses sophisticated computer technology and takes advantage of the property of self-assembly within the molecule DNA.  These advancements only have been possible due to the logistical and monetary support of public agencies like the National Science Foundation.
	One critical step in speeding up the process of designer drug development was using the rational drug design strategy.  This approach reduced development time because it considered the structure of receptors in cancer cells, so a specific molecule could be constructed that would be effective in locating, attaching to, and delivering toxin to cancer cells. 
Progress was also made in reducing development time by the use of computer technology. The Parabon Essemblix Drug Development Platform was built, and it bridged a specially developed Computer Aided Design (CAD) program with fabrication technology that created these nanoscale molecules. Computer algorithms were developed that could quickly find the appropriate DNA sequences that will build molecules designed specifically to target cancer cells. 
	In order to develop these new technologies, scientists and engineers had to be supported through appropriate funding and by logistical support.  This article shows the reader how the NSF has provided grant money to develop the software, conduct drug trials, and facilitate cooperative partnerships between small and large companies.  Large companies require a proof of concept before they invest in a new technology.  The NSF provided funds to Parabon so they could conduct the in vivo tests and demonstrate the feasibility of this new technology.  Parabon was able to show a larger company (Janssen Research and Development) their process would shave off significant amounts of time between concept and product, allowing their process to be used by people more quickly than other treatments. These relationships mean that life-saving drugs may be brought to market in a much more efficient and timely manner helping to save lives.
 
Student misconceptions/clarifications: There is still debate on whether the use of nanotechnology is a positive or negative advancement. There are groups and funding that has been set up to examine the use of nanotechnology and unintended effects of human health and the environment. The following links can provide insight to some of the concerns and steps being taken to monitor this technology:

Nano.gov
Nano Cancer
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