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BIO 402     Genetics

Course Syllabus and Tentative Schedule

Class Times:
TuTh  1215–1330

Room S10
Instructor:
Carl F Moxey, PhD
Room S10A


Campus phone:
508-849-3384


E-mail:
cmoxey@annamaria.edu


Office hours:
MWF  1000–1200, TuTh  1330–1500


or by appointment
Text:
Daniel L Hartl, Essential Genetics. A Genomics Approach, 5/e, Jones and Bartlett, 2011. ISBN 978-0-7637-7364-9.
On-line material may be accessed from the companion website for the text:

http://biology.jbpub.com/Hartl/EssentialGenetics/

Supplemental reading:


Assigned as appropriate

Course Description

A comprehensive survey of the basic principles and findings of modern genetics in terms of historic models of inheritance and modern molecular biology. Students apply these concepts to contemporary issues in genetics including cloning, forensics, human health, species diversity, and the role of human activities in genetic change. Ethical, economic, environmental, and scientific facts of these issues are considered.

Comment:  As genetics is a large field of study in which there is a continual expansion of our knowledge, it is impossible to touch on all aspects with a single-semester course. Moreover, the field of genetics has changed considerably since the seminal work of Gregor Mendel. Modern geneticists recognize that transmission genetics, molecular genetics, and evolutionary or population genetics are not discrete subtopics, but elements of an interconnected whole. This course is presented with an integrated approach, serving as a comprehensive and rigorous introduction to genetics and genomics at the college level.
Goals

There are three major objectives for this course. First, students will discover the concepts of heredity and the transmission of genetic information, the chemical nature of the hereditary material, and how it functions. Second, students will appreciate how genetics can be applied to other disciplines — biology, medicine, or horticulture. Finally, the student will be equipped better to interpret genetic information, such as in popular news reports or in personal health choices by the student or his or her family. Within the areas of transmission genetics and molecular genetics, students should be able to:

Transmission genetics

· apply the rules of Mendelian inheritance to solve problems in mono- and dihybrid crosses with simple dominance, sex-linked inheritance, and in cases with variation in dominance patterns;

· relate the concepts of probability (additive and multiplicative rules), the binomial theorem, normal distribution, variance, correlation, regression, chi-square and t-tests to understanding and solving inheritance problems;

· read and interpret pedigree charts and draw inferences from them;

· name alleles using standard formats;

· define pleiotropy, penetrance, lethal genes, and polygenic inheritance;

· diagram and explain the cell cycle, mitosis, and meiosis;

· explain sex determination mechanisms;

· contrast the segregation of chromosomes in normal meiosis with the problem of non-disjunction;

· describe endosymbiosis and the origins of extra-nuclear DNA (such as plasmids, mtDNA, or cpDNA) and explain the use of this genetic material in selected case studies;
· interpret the interaction of environmental factors and genotype in case studies;

· debate the societal and ethical problems associated with genetic testing and the application of gene technologies;

Molecular genetics

· identify the components and spatial relationships of DNA and RNA at the molecular level (the sugar-phosphate backbone, the bases, and the associated proteins);

· describe chromosome structure using standard terms;

· outline the key steps in DNA replication and relate them to polymerase-chain reactions;

· sketch the processes of transcription and translation of DNA;

· explain the fundamentals of the genetic code;

· identify major categories of mutations and give examples of their causes; and

· outline the evidence that identifies cancer as a disorder of genes and their functioning.

Course particulars
What you need to know. Any science course is a demanding field of study requiring the student to be disciplined and attentive to detail. There is much to learn and a very short period in which to learn it. Students who attend the lectures regularly, take adequate notes during lecture, and study regularly do well in these courses. Even though there are no prerequisites for this course, a baseline of knowledge, as might be learned in high school, is presumed:  a working command of spoken and written English and the ability to perform basic arithmetic operations, such as addition/subtraction and multiplication/division. Add to these as a very strongly suggested skill set is the ability to use a computer, e-mail, and the Internet productively. Not only will this allow you to use the textbook ancillary material to the fullest, but it will also permit easy and rapid communication between you and your instructor, you and your classmates, you and your college.
 Studying. I am not an expert in designing effective study habits, but I will offer a few suggestions:
1.  Be interested in the material. I believe that even if every other suggestion is ignored, when a student is truly interested in a subject, he or she takes the time to explore it in greater detail. The more one investigates something, the more expert one becomes.
2.  Study often. Try not to wait until the night before a midterm or final to cram. If one studies a little bit after each class session, not only does the material seem more familiar, but there is the chance for additional consolidation of the material into memory. Some authorities recommend at least two hours of study for each hour of lecture material.
3.  Study what is important. Always study the material presented in lecture and any assigned reading. I would be remiss if I did=not emphasize how important it is to go to class. Additional reading of the textbook or linked web pages should not be ignored, but if pressed for study time, go with learning the material that the test is known to cover.
4.  Generate questions and answers. And do not make them trivially simple. Test them out on other students in the class. Solve problems. Use the study/quiz questions in your textbook.
5.  Study as a group. If the group members test one another, make sure that at least one person in the group knows the correct answer to the test question.
6.  Seek extra help. As with studying, do not wait until the last minute. For one thing, you will have lost the context of the problem. If you do not understand something, ask the instructor after class, or e-mail the instructor. Make use of the resources of the Learning Center.
Athletics. Academics have priority over sports. If there is a conflict between sports travel and course work that must be completed, it is the responsibility of the student to ensure that the instructor has received prior knowledge of the conflict and that arrangements have been made with the instructor to clear any missing assignments or examinations prior to the final exam in the course.
Extra credit projects. No. Why not?
1.  To be fair, an extra credit project, if offered to one student, must be offered to all.
2.  The time spent on an extra credit project would better be used in studying the assigned material.


Classroom behavior.
Deportment. Proper class deportment is expected. Questions that seek to clarify or expand the lecture material are always welcome and, in fact, encouraged. Please help create and maintain an environment conducive to learning.
Portable communication devices. The use of beepers or cellular phones for any means of communication, oral or text, during class can be quite disruptive to the lecture environment. Therefore, all beepers and cellular phones must be turned off prior to entering the lecture room. Exceptions to this policy must be cleared with the instructor. Violation of this directive will be considered equivalent to disruptive classroom behavior.

Grading. 
It is hoped that class grades will distribute themselves normally with the mean score being ≥ 78, in which case the assignment of letter grades to one’s overall course average will be determined by the following rule: If the class mean is ≥ 78, then standard letter-equivalencies will pertain; i.e., 78=C+, 80=B-, 84=B, etc. If the class mean is < 78, then this mean score will be given the grade of C+. For example, if the mean=70, then 70=C+. In this course, if you obtain the mean score on all yours tests, you are guaranteed to receive a grade no lower than C+. Grades on a particular examination should always be viewed in a comparative light, and if a letter grade has been attached to the exam, that letter grade indicates the position of the earned score on that exam within the ABCDF–grading system. 

Academic honesty. 
The student is encouraged to study with other students, to share notes and ideas. All examinations, laboratory exercises, and other assignments, must be completed by the student alone. No form of academic dishonesty will be tolerated. The following is quoted from the Anna Maria College 2004–2006 Undergraduate Catalog [p. 28f]: 
	As an academic community centered in the Catholic tradition, Anna Maria College expects all members of the college community to act in a responsible and ethical manner, and to uphold the values, rules, and regulations of the College. The principles of individual honor, integrity, responsibility, and respect for the rights of others are essential to students. 

	
For more information, see Anna Maria’s Student Code of Conduct:




Academic Assistance. 
Anna Maria College is committed to providing students with appropriate accommodations for documented learning, perceptual, mobility, or medical needs. Contact the Learning Center, located in Trinity Hall, to determine what you need to do to obtain these accommodations. 


Demonstrate your knowledge. 
Student learning will be evaluated on the basis of performance in a variety of tasks. The distribution of weight is such that no one task will decide your grade for the course. I will strive to evaluate your work fairly and constructively, and I commit to returning written assignments promptly. Please consult with me in person or by e-mail if you have any questions. Your final grade will be determined as follows: 


Problem sets 1–3 (10% each)
30%

Exams 1–3 (15% each)
45%

Exam 4 (25%)
  25%


100%

Examination format for this course
As genetics is truly a problem-solving field, to provide you with ample time to deliberate over the solutions to these problems, exams for this course will be take-home. Exams will be made available in Angel at least five days prior to their due date (see course schedule) and will be handed in during class as per schedule. You will be allowed to use your text and class notes, but you may not discuss the exam with your classmates. You will be asked to sign a statement accompanying each exam attesting that you have adhered to this policy. Late exams will not be accepted without a valid excuse and supporting documentation (vide supra).
The final exam will be given in class during the College’s final exam period. You will be allowed to utilize your text, previous exams, and class notes for this exam as well.
Challenges. Any challenge to a question on an exam or to a grade earned on an exam must be submitted in writing by the class following the posting or review of the answers or grades for that exam.
Missed exams. No makeup examination will be given except for one missed due to extraordinary circumstances. In those cases of genuine emergency, prior notice or subsequent documentation must be provided in order for a makeup to be allowed. Failure to do so will result in a grade of zero being posted for that exam. Please see above for information on how to contact me.
Problem sets
There are three graded problem sets due over the course of the semester. Problem sets are due one week before an exam to allow for them to be graded and handed back to you prior to each exam. In addition to graded problem sets, you may be assigned practice problems that we will go over in class. You will be expected to participate in these by presenting solutions to problems on the board. It is imperative that you be willing to try to work through a problem, regardless of whether the solution you present is correct.
Your grade. 
The assignment of letter grades to one’s overall course average will be determined by the following rule:  

	Score 
	Grade 

	>= 93.0
	A

	90.0–92.9
	A−

	87.0–89.9
	B+

	84.0–86.9
	B

	80.0–83.9
	B−

	77.0–79.9
	C+

	74.0–76.9
	C

	70.0–73.9
	C−

	67.0–69.9
	D+

	60.0–66.9
	D

	< 60.0
	F



Items that are graded will always present the “raw percentage” score. This number represents actual achievement of the student on the particular item. If the mean for that particular graded item is significantly below 77%, then a new grade will be calculated to a mean normalized to approximately 77%. Both the higher new grade and the original lower grade will be reported to the student. Only the higher new grade(s) will be used in calculating the student’s final average.

Tentative calendar of topics.

	 
	 
	Bio 402 Genetics — Spring 2012
	 
	 

	 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	 

	1
	23 January
	24 January
	25 January
	26 January
	27 January
	 

	
	
	Introduction
and overview
	
	Genetics is DNA
	
	

	
	 
	 
	
	ch 1: 2–10
	
	

	2
	30January
	31 January
	01 February
	02 February
	03 February
	 

	
	
	DNA function
	
	Universality of DNA
	
	

	
	
	ch 1: 11–26
	
	ch 1: 26–29
	
	

	3
	06 February
	07 February
	08 February
	09 February
	10 February
	 

	
	
	Monohybrid crosses
	
	Di- and trihybrid crosses
Probability
	
	

	
	
	ch 2: 35–44
	
	ch 2: 45–55
	
	

	4
	13 February
	14 February
	15 February
	16 February
	17 February
	 

	
	
	Mendelian exceptions
	
	Mitosis & meiosis
	
	

	
	
	ch 2: 56–61
problem set 1 due
	
	ch 3: 69–81
	
	

	5
	20 February
	21 February
	22 February
	23 February
	24 February
	 

	
	
	Chromosomes
	Binomial distributions & chi-squared
	Linkage
	
	

	
	
	ch 3: 89–98
exam 1 due
	Reading:
ch 3: 99–105
	ch 4: 111–114
	
	

	6
	27 February
	28 February
	29 February
	01 March
	02 March
	 

	
	
	Recombination
	Polymorphisms
	Mapping problems
	
	

	
	
	ch 4: 115–128
	Reading:
ch 4: 128–144
	review ch 4
	
	

	7
	05 March
	06 March
	07 March
	08 March
	09 March
	 

	
	
	DNA in detail
	
	Molecular basis of DNA replication
	
	

	
	
	ch 6: 189–195
	
	ch 6: 195–209
	
	

	8
	12 March
	13 March
	14 March
	15 March
	16 March
	 

	
	Almost-Spring Recess — no classes
	

	
	
	
	
	
	
	

	 
	 
	Bio 402 Genetics — Fall 2012
	 
	 

	 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	 

	9
	19 March
	20 March
	21 March
	22 March
	23 March
	 

	
	Manipulating DNA
	Dramatis personae of transcription & translation
	
	Dramatis personae of transcription & translation
	
	

	
	Reading:
ch 6: 209–218
	ch 8: 260–273
problem set 2 due
	
	ch 8: 260–273
	
	

	10
	26 March
	27 March
	28 March
	29 March
	30 March
	 

	
	
	Initiation, elongation, termination, & processing
	
	Initiation, elongation, termination, & processing
	
	

	
	
	ch 8: 273–289
exam 2 due
	
	ch 8: 273–289
	
	

	11
	02 April
	03 April
	04 April
	05 April
	06 April
	

	
	
	The lac operon
	
	Easter Recess 
— no classes
	Easter Recess 
— no classes
	

	
	
	ch 9: 294–301
	
	
	
	

	12
	09 April
	10 April
	11 April
	12 April
	13 April
	 

	
	Easter Recess 
— no classes
	The lac operon
	
	Epigenetic  and other regulations
	
	

	
	
	ch 9: 294–301
	
	ch 9: 315–327
	
	

	13
	16 April
	17 April
	18 April
	19 April
	20 April
	 

	
	
	Genetic control of the cell cycle
	
	Proto-oncogenes & tumor-suppressor genes
	
	

	
	
	ch 13: 432–444
	
	ch 13: 445–450
	
	

	14
	23 April
	24 April
	25 April
	26 April
	27 April
	 

	
	
	Germ-line mutations
	
	Genes & Evolution
	
	

	
	
	ch 13: 451–458
	
	ch 14: 464–470 
problem set 3 due
	
	

	15
	30 April
	01 May
	02 May
	03 May
	04 May
	 

	
	
	Allele frequencies
	
	The Hardy-Weinberg principle
	
	

	
	
	ch 14: 470–473
	
	ch 14: 473–478 
exam 3 due
	
	

	16
	07 May
	08 May
	09 May
	10 May
	11 May
	 

	
	
	Genetics & Evolution
	
	Reading Day 
— no classes
	
	

	
	
	ch 14: 483–489
	
	
	
	


	
	 
	Bio 402 Genetics — Fall 2012
	 
	 

	 
	Monday
	Tuesday
	Wednesday
	Thursday
	Friday
	 

	17
	14 May
	15 May
	16 May
	17 May
	18 May
	 

	
	
	
	
	Final Exam
1030–1230
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