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Assignments

Gene Linkage and Chromosome Behavior
In Unit 2, you learned that mitosis and meiosis lead to the normal situation where human cells have 46 chromosomes. But things don’t always work correctly in mitosis and meiosis. In this last unit on heredity, you will study the consequences of genes being physically located on the same chromosome and the consequences when processes in mitosis or meiosis go awry. On the Discussion Board, you will discuss one of these consequences — aneupoloidy.

Outcomes
After completing this unit, you should be able to: 
	Describe the concepts of gene linkage and chromosome behavior

Associate chromosome abnormalities with human diseases 
Discuss the importance of aneuploidy and genetic imbalance 
Connect genetic rearrangements to genome evolution
Course Outcome Assessed in this Unit 
SC435-1: Explain the principles of heredity including Mendelian genetics, mitosis, meiosis, gene linkage, and the chromosomal basis of inheritance. 


What do you have to do in this unit?
Reading 
	Read Chapter 5.1-5.2 and Chapter 7.1-7.3 from the Textbook.
Complete the Learning Activity.
	Discussion 
	Discuss a question related to the chromosomal basis of heredity.
30 points 
	Quiz 
	Take a Self-Assessment Quiz that focuses on Units 3 and 4.
10 points 
	Seminar 
	Attend Seminar and discuss gene linkage and chromosome behavior.
15 points 
	Assignment 
	Submit Unit 4 Assignment.
75 points 


The reading in this unit introduces you to ways that genes are mapped to chromosomes. You will also learn about chromosome mutations and their effects.
Chapter Reading 
For this unit you will read:
	Chapter 5.1-5.2: “Linkage, Recombination, and Eukaryotic Gene Mapping”

Chapter 7.1-7.3: “Chromosome Variation”
Learning Activity 
This week you will also be completing a learning activity that will help you review key concepts from these chapters. This will help prepare you for the Unit 4 Quiz and Exam 1.


This assignment consists of a problem set representing concepts you have been introduced to in units 1-4. Be sure to answer each question completely and show all of your work to receive full credit. The problems for this assignment are located in the View/Print icon below.
Submitting Your Lab 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_Unit4Assignment.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 4: Assignment
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 assignment.



SC435 Unit 4 Assignment – 75 points

	(6 points)  A diploid cell contains three pairs of homologous chromosomes designated C1 and C2, M1 and M2, and S1 and S2.  No crossing over occurs.  


	What combination(s) of chromosomes are possible in daughter cells following mitosis?  


	What combination(s) of chromosomes are possible in haploid cells following both divisions of meiosis?  (Hint: remember independent assortment)


	(15 points) A recessive mutant allele, black, causes a very dark body in Drosophila when homozygous.  The normal wild-type color is gray.  


	A black female is crossed to a heterozygous gray male. What are the parental genotypes?


b. What F1 phenotypic and genotypic ratios are produced from this cross? (Show your Punnett Square)

	(9 points)  R codes for red flower color and r codes for white flower color.


	What color would Rr be if R has complete dominance?



	What color would Rr be if R and r are codominant?



	What color would Rr be if R has incomplete dominance?




	(15 points) Red-green colorblindness is an X-linked recessive mutation.   A colorblind female is crossed with a normal male.


	What are the parental genotypes? (Hint: the sex of the parent is important)



	Diagram the F1 results from this cross.  (Show your Punnett Square).



	Diagram the F2 results. (Show your Punnett Square).


	 (5 points)  In a dihybrid cross between RrTt and RRtt, what are the genotype and phenotype ratios of the offspring, assuming R and T are dominant?   R codes for round seed, while r codes for wrinkled seed.  T codes for tall height, while t codes for short height. (Show your Punnett Square).



	(15 points) The pedigree below traces the inheritance of alkaptonuria, a biochemical disorder. Affected individuals, indicated here by the filled-in circles and squares, are unable to break down a substance called alkapton, which colors the urine and stains body tissues.
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	Does alkaptonuria appear to be caused by a dominant or recessive allele?  Explain.



	What is George’s phenotype?



	Is it possible for Daniel to have a child with alkaptonuria? Explain.




	How would knowing the pattern of inheritance influence the treatment plan for this disease?





	(10 points)  Mary has type A blood and her husband has type B blood. Her husband’s parents both had type AB. They have three children, one with type A, one with type AB, and one with type B. Relatives suspect that one of the children was adopted. 


	What are the parent’s blood genotypes?





	Which child was adopted?  Explain your answer.


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:
	Suppose you have the following data on recombination frequencies. Create a linkage map.

Gene pairs
Recombination frequency
a-b
0.12
a-c
0.10
a-d 
0.05
b-d 
0.07
c-b
0.02
	
	Two genes in chromosome 7 of corn are identified by the recessive alleles gl (glossy) and ra (ramosa). When a plant heterozygous for each of these alleles was crossed with a homozygous recessive plant, the progeny consisted of the following genotypes:

Glra/glra 88
gl Ra/glra 103
GlRa/glra 6
glra/glra 3
	

What is the distance between gl and ra?
Calculate the recombination frequency between these genes

How many Barr bodies are present in each of the following human conditions?
Klinefelter Syndrome
Turner Syndrome
Down Syndrome
Double- Y
Trisomy-X
A chromosome has the gene sequence A B C D E F G
What is the sequence following a deletion of genes C through E?
A chromosome has the gene sequence A B C D E F G
What would be the gene sequence following an inversion of genes C through E?
Two chromosomes with the sequences ABCDEFG and MNOPQRSTUV undergo a reciprocal translocation after breaks in E-F and S-T. 
What are the possible products? Which products are genetically stable?
New technology has allowed for the development of preimplantation gender selection, where sperm are separated by size into X chromosome bearing sperm, and Y chromosome bearing sperm. The sorted sperm can then be used in intrauterine insemination. Do you think this is a good idea? Should parents be allowed to choose the sex of their baby?
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_Seminar4.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 4: 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 assignment.


The Unit 4 Self-Assessment Quiz will cover the concepts introduced in Units 3 and 4. It is important that you complete all of the readings and learning activities for Units 3 and 4 before taking the Quiz. 
This Quiz contains 10 questions, pulled from a pool of questions that covers the concepts and ideas presented in units 3 and 4. The questions consist of Multiple Choice or True/False questions.
Reminders: 
	You may enter the online Self-Assessment Quiz as many times as you desire. The score from your last attempt will count toward your final grade.
	The purpose of allowing multiple Quiz attempts is to allow you to self-assess your knowledge of the course material while also allowing you to earn points that will help your grade.

The best way to use the Self-Assessment Quiz is to study, then take the Quiz. Note which questions gave you difficulty. Study that portion of the information, and then try the Quiz again. Some or all of the Quiz questions will be different from the previous Quiz attempt(s).
The due date for taking the Quiz is the end of the unit (Tuesday, 11:59 ET p.m.). 
	Click the "Save Answers" button often 
If you lose your Internet connection during your Quiz, logon again and try to access your Quiz. If you are unable to enter the Quiz, contact your instructor. 
You will always be able to see the time remaining in the Quiz 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 Quiz for instructor review 
Do not use your browser's “Back” and “Forward” buttons during the Quiz
Please use the provided links for navigation 
Submitting Your Quiz: 
	When you are finished with the Quiz, 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 



Unit 4: Conducting research for your Final Project
This week, you should begin to research your approved 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.
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


