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Assignments

DNA Structure, Replication, and Manipulation
Beginning in Unit 5 and continuing through Unit 7, the course material focuses on the study of molecular genetics — the actual chemicals that are important in genetics. In this unit you will study the molecular aspects of DNA structure and replication. The high reliability of these processes results in genetic information being stable from one generation to the next, and results in the hereditary patterns that we studied previously


Outcomes
After completing this unit, you should be able to: 
	Describe DNA structure 

Describe DNA replication mechanisms
	Discuss how knowledge of DNA structure makes possible manipulation of DNA molecules


What do you have to do in this unit?
Reading 
	Read Chapters 8.1-8.6 and 9.1-9.3 from the Textbook.
Watch the Animations.
Complete the Learning Activity.
	Discussion 
	Discuss a question related to DNA structure and replication.
30 points 
	Journal 
	Complete Journal Entry.
10 points 
	Seminar 
	Attend Seminar and discuss DNA structure and replication.
15 points 
	Exam 
	Complete Exam 1.
	This Exam covers information from Units 1 through 4.
75 points 


Reading

The reading in this unit will introduce you to the structure of DNA. You will also learn about DNA replication.
Chapter Reading 
For this unit you will read:
	Chapter 8.1-8.6: DNA: The Chemical Nature of the Gene

Chapter 9.1-9.3: DNA Replication and Recombination
Animations 
Watch these animations:
	Levels of chromatin structure 
	Overview of replication 
	Bidirectional replication of DNA 
	Coordination of leading and lagging strand synthesis 

Learning Activity 
This week you will also be completing a learning activity that will help you review key concepts from this chapter. This will help prepare you for the Unit 6 Quiz and Exam 2.


The School of General Education’s Science Department Seminars are meant to be an interactive period between students and instructor – not a lecture period. 
In order to fully participate in Seminar be sure to prepare ahead of time by reviewing the provided materials. It is recommended that you create a Microsoft Word document that includes responses to the Seminar questions listed, as well as any questions you may have on the topic. These questions and comments can then be easily copied and pasted into the Seminar chat screen throughout our discussion. 
Be sure to respond to questions posed by your instructor and feel free to share your own thoughts, ideas, and questions related to the topic. It is important to participate throughout the hour. Your active participation helps to advance the discussion and allows your instructor to determine which areas warrant further exploration.
Complete one of the following options:
Option 1: Participate in a synchronous Seminar. The following questions will be discussed:
	What aspects of DNA’s structure contribute to the stability of the DNA molecule?

The DNA sequence is: 5’-ATTCGACC-3’. What will be the sequence of the complementary strand using this strand as the template? 
When the base composition of double-stranded DNA from a new species of bacteria was determined, 30 percent of the bases were found to be adenine. What is the percentage of cytosine in the DNA of this organism?
Describe the function and structure of a telomere.
The following sequence of bases is present along one chain of a DNA duplex that has opened up at a replication fork, and synthesis of an RNA primer on this template begins by copying the underlined base. 5’TCTGATATCAGTACG - 3’If the RNA primer consists of eight nucleotides, what is its base sequence?
List the different proteins and enzymes taking part in DNA replication. Give the function of each in the replication process.
Suppose that an unmanned probe is sent into deep space to search for extraterrestrial life. After many light years the probe arrives at a distance planet and detects life. The chemical composition of life on this planet is completely different than Earth, and its genetic material is not composed of nucleic acids. What predictions can you make about the chemical properties of the genetic material on this planet?
An alien organism was investigated. When DNA replication was studied, a unique feature was found; no Okazaki fragments. Propose a model of DNA replication that is consistent with this observation.
Option 2: It is highly recommended that you attend Seminar, however if you must miss Seminar you may complete option 2 by submitting your answers to this week’s Seminar questions. 
Submitting Your Assignment 
Save your copy of the assignment in a location and with a name that you will remember. Be sure to use the "Save As" option to include your first and last name in the title of the document. For example, your assignment might be called Shawn_Edwards_Seminar1.doc 
When you are ready to submit it, click on the Dropbox and complete the steps below:
	Click the link that says Submit an Assignment.

In the "Submit to Basket" menu, select Unit 5: Seminar 
In the "Comments" field, include at least the title of your paper.
Click the Add Attachments button.
Follow the steps listed to attach your Word document.
To view your graded work, come back to the Dropbox or go to the Gradebook after your instructor has evaluated it. Click the Dropbox to access it.
	Make sure that you save a copy of your submitted work.


About the Journal
As in Units 1 and 3, you will be submitting a journal entry. Journal entries are short, reflective writing responses to selected topics that correspond with the unit. Your journal entry should be a minimum of 200 words, or about half a page, and may be written in the first person.
When you are ready, submit your journal entry to the “Journal” tab, located toward the top of your classroom, near Doc Sharing.
It will be beneficial for you to do your Journal early in the week. The process of reflection will prepare you for the Discussion and Seminar.
Journal Topic 
For this week, you have 2 options for your journal entry. 
Option 1: You will extract DNA at home from a soft fruit using the protocol linked to below. After doing this experiment, reflect on your experience with the DNA extraction. Did you enjoy this experiment? Do you think it was a good learning experience? 
Complete directions for the DNA Extraction procedure are in the View/Print icon on this page.
Option 2: If you can’t do the DNA extraction, you can answer the following question: How might 32P and 35S be used to demonstrate that the transforming principle is DNA? Briefly outline an experiment that would show that DNA rather than protein is the transforming principle.


DNA Extraction Protocol

This procedure will allow you to extract large amounts of DNA from soft fruits using common household materials.

Materials:

	Fruit to extract DNA from (3-4 strawberries, or 2 cherry tomatoes, or 1/2 full tomato)

½ cup water
1 tablespoon liquid soap (dish soap, hand soap, or shampoo)
Pinch of table salt
Ice cold rubbing alcohol (70-95% isopropyl or ethyl alcohol, left in freezer overnight)
Small sealable plastic bag
Small clear glass or plastic container
Coffee filter or small mesh strainer
Small cup or bowl

Procedure:
Put fruit into small plastic bag with seal (e.g. sandwich bag)
	Seal the small plastic bag and smash the fruit. Smash the fruit by hand and then roll a pen or marker back and forth over the bag to make the fruit as liquid as possible
	Add ½ cup water, 1 tablespoon liquid soap, and pinch of salt to the bag
Roll the fruit tissue in the liquid for 2 minutes
Place coffee filter or strainer on top of a cup or small bowl
Pour contents of bag into filter/strainer
Set aside for 10 minutes
Discard the coffee filter and contents
After 10 minutes pour contents of cup/bowl into clear container until the container is 1/3 full
	Tilt your container and slowly pour rubbing alcohol (70-95% isopropyl or ethyl alcohol) into the container down the side so that it forms a layer on top of the fruit mixture.
	Pour until you have about the same amount of alcohol in the container as fruit mixture. 
	Wait for the DNA to start precipitating out in the alcohol (the process begins almost immediately and the DNA will continue to condense for the next few minutes)


Alcohol is less dense than water, so it floats on top. Look for clumps of white stringy stuff where the water and alcohol layers meet. 

DNA is a long, stringy molecule. The salt that you added helps it stick together. So what you see are clumps of tangled DNA molecules! 

DNA normally stays dissolved in water, but when salty DNA comes in contact with alcohol it becomes undissolved. This is called precipitation. The physical force of the DNA clumping together as it precipitates pulls more strands along with it as it rises into the alcohol. 

You can use a wooden stick or a straw to collect the DNA. If you want to save your DNA, you can transfer it to a small container filled with alcohol.






Unit 5: Continuing research for your Final Project
This week, you should continue to research your selected topic. This research will contribute to a Final Project outline that you will submit in Unit 6. Be sure to maintain a literature reference list so that you can easily cite those sources in your outline and your final paper.
Remember to take advantage of the academic research sources in the Kaplan Library.
Use the Cite Now feature in the Library to produce APA formatted citations for your list. 
The Kaplan Writing Center also has valuable resources for conducting research. Visit your Writing Reference Library through this link: 
Kaplan Writing Center. (2012). Writing reference library. Kaplan University. Retrieved from: https://kucampus.kaplan.edu/MyStudies/AcademicSupportCenter/WritingCenter/WritingReferenceLibrary/IndexNew.aspx 
For specific information on how to conduct research, view the reading on conducting research: 
Kaplan Writing Center. (2012). Conducting research. Kaplan University. Retrieved from: https://kucampus.kaplan.edu/MyStudies/AcademicSupportCenter


Exam 1 is a 75-point test from a pool of questions that cover the concepts and ideas presented in units 1-4. The questions consist of Multiple Choice or True/False questions. 
Although you will have 6 hours to complete this exam, note that it will not take the full 6-hours to finish. The additional time has been granted so you will not have to race against the clock. However, you must still study and prepare before entering the exam as there will not be enough time to search for answers.
This Exam is due by the end of Unit 5. 
The Exam will cover the material in Units 1 through 4. It includes everything that was covered in the required readings, lessons, activities, and Discussion Boards. 
This Exam may only be submitted once and must be taken in one sitting - you may not log-out and log-back in. 
Read all of the instructions below carefully prior to attempting to take your Exam. 
	Select the best answer for each question.

When you have responded to the questions on the page, click "Save Answers" 
In addition to clicking “Save Answers,” write down your answers on a piece of paper (this will help in case of computer error).
Click on the next page at the top of the screen. 
Be sure to complete all pages before submitting the exam. 
You may come back to questions on different pages if you are not sure about an answer and want to reconsider it later. 
Check your time on the clock in the top right corner of the exam window. 
After you are satisfied with your responses, click on "Submit for Grading" to receive your score and exam review. 
Reminders: 
	You will only be able to enter your online Exam one time

Click the "Save Answers" button often and write down your answers on paper as you progress from one question to the next
If you lose your Internet connection during your Exam, logon again and try to access your Exam. If you are unable to enter the Exam, contact your instructor.
You will always be able to see the time remaining in the Exam at the top right of the page 
Assessments with Multiple Pages: 
	Make sure you click the "Save Answers" button before advancing to the next page (we also suggest clicking on save answers while you are working) 

Complete all of the pages before submitting your Exam for instructor review
Do not use your browser's “Back” and “Forward” buttons during the Exam
Please use the provided links for navigation 


Submitting Your Exam: 
	When you are finished with the Exam, click on the "Submit for Grading" button
	Please note: Once you click the "Submit for Grading" button, you will not be able to edit or change any of your answers 




