Biology 222 Genetics and M olecular Biology Spring 2008

Dr. William Todt 10:30-11:40 M W F; Jones 210
todt@cord.edu Office: Jones 142
Office Hours: 1:00 - 2:00, M-F; other times by appointment. Phone: 299-3814

http://www.cord.edu/faculty/todt/222/index.htm

PURPOSE OF THE COURSE: Our goals for you in this course are fourfold:

Goal #1: Students will demonstrate a fundamental understanding of the diverse content areas in
Genetics and Molecular Biology and develop the ability to think critically and solve problems in these
areas.

Goal #2: Students will improve their scientific reading and writing skills.

Goal #3: Students will acquire a basic understanding of a broad range of techniques and organisms used
in modern molecular genetic analysis.

Goal #4: Students will develop a base of understanding that will support further study in Molecular
Biology, Genetics and related fields.

REQUIRED TEXTS: Essential Genetics: A Genonics Perspective, 4™ Ed. by Daniel L. Hartl and
Elizabeth W. Jones, , Wriring to Influence the Affairs of the World by Glenn Gray, A Handbookof
Biological Investigaiion, 6™ Ed. by Harrison W. Ambrose III, Katharine Peckham Ambrose, Douglas
Emlen, and Kerry L. Bright

COURSE STRUCTURE: Class time will consist of a mixture of lecture and discussion over assigned
textbook readings, primary literature, and problem sets. The class meetings will require active
participation by all and this is possible only if you have prepared for class.

ATTENDANCE: Your attendance at each lecture and laboratory is expected. In the event that you
must be absent from class, please notify me ahead of time. This applies for those who are ill as well as
those who miss class due to extracurricular activities (e.g. music, athletics). Unannounced quizzes can
only be made up if I am informed of your absence prior to class. Whatever the reason for any absence,
YOU will be responsible for the material presented or assigned in class and you should obtain make-up
material (usually class notes) from someone in class. A special note about LAB ATTENDANCE:
Perfect attendancein labis expected. Labs will require the whole class period so please arrive on
time! You will occasionally need to come in at a time other than your regularly scheduled lab time to
attend to a project. Most experiments do not fit neatly into a 4-hour time block so you will need to be a
little flexible. Your attendance and promptness, as well as your performance and participation in lab
will affect your grade. If you must miss a lab, I expect to be informed of your absence ahead of time
and I expect you to promptly make up the lab. In much of our laboratory work timing is critical; if you
miss a lab, you will be behind for weeks, so be there and be on time!

LECTURE SECTION: Exam questions will come from material presented or specifically assigned in
both lecture and lab. I do not test on information in the textbook chapters that is not covered in lecture
or lab. However, it is to your benefit to read the textbook and get a different perspective on the material.
You will also be tested on the primary literature we read in lecture and lab.




LAB SECTION: As mentioned above, perfect lab attendance is expected. While working in lab,
record your data carefully in a bound lab notebodk. Most experiments last several weeks and having a
single place to record all your data will prove invaluable for keeping track of your experiments.

COURSE GRADING: The final grade will be based on the following distribution of work:

Exams (including both lecture and lab material) 40%
Written and Oral Assignments (including both lecture and lab material)  50%
Problem Sets and Other Graded Work 10%

EXAMS (40% total, 10% each): There are three exams scheduled, plus the final. Exams will cover
both lecture and lab material. Some examples of the types of questions will be discussed in class before
the first exam. While the exams are not strictly cumulative, we will be integrating and reviewing
material throughout the course. The final unit exam will be given during the time set by the registrar
(Thursday, May 1st at 8:30 am) and NOT before.

WRITING ASSIGNMENTS (50%): This is a writing intensive course. You will practice many of the
forms of writing in which scientists normally engage. Some of these assignments will involve writing
reports describing work you have done in lab, others will be linked to lecture material.

Abstracts (5% total, 2.5% each): You will be given a journal article from the primary literature with
the abstract removed. After reading the article, you will write an abstract for the article. Two
abstracts will be written during block 3. The goal of abstract writing is to help you learn to
summarize in a very concise fashion the methodology and findings of a research article.

Conference abstract (5%): You will write a conference abstract based on the results of the
investigative Ames test you perform in lab. The format will be similar to the abstracts written earlier
in the semester. Typically an abstract would be submitted to a conference committee in the hope
that the described work would be accepted for a poster presentation at the conference.

Scientific Papers (20% total, 10% each): You will write two papers in the style of a scientific
journal article. One paper will focus your on the Results and Conclusions sections of that paper.
The other scientific paper will focus on the Materials and Methods and Results sections. Both
papers will have briefer Introductions than is typical in a scientific paper.

Literature Review (15%): The Literature Review will allow you to explore a field of your choice in
the primary literature. You will select a topic in Genetics or Molecular Biology and read current
primary articles about the topic. You will prepare an annotated bibliography evaluating the sources
you read. Finally you will write a review of the literature, essentially as you would prepare the
Introduction to a scientific paper. A handout will provide more details on this assignment.

Oral Presentation (5%): During the last unit of this course you will select a topic from a list of topics
provided to you by your instructor and cover the topic in a 10- to 15-minute formal oral presentation
using visual aids. Topics presented by all class members will be tested on the final. We recommend
that presenters use their textbook, at least one review article, and one or more peer reviewed sources,
which may include websites or primary literature. PowerPoint presentations are strongly encouraged.




OTHER GRADED WORK (10%): Other graded work in this class will include quizzes, problems sets
or case studies, lab assignments, and lab participation as described below.

Quizzes: On occasion unannounced quizzes may be given in either lecture or lab. If you miss a quiz
due to an excused absence, you may make up the quiz before the next class period. If I was not
informed of your absence prior to class, you may not make up the quiz.

Problem Sets: Problem sets and case studies will be assigned during the course of the semester.
You may wish to form a study group to work on these problems. Further homework assignments
will be given at my discretion.

Lab Assignments: Lab activities that are not the basis of scientific papers will be due the next lab
period.

Lab and Lecture Participation: Your participation grade will be based on your attendance,
promptness, participation in activities, willingness to contribute to the needs of your group,
engagement with the material, and lab citizenship (e.g. clean-up, care for equipment, etc.).

POLICY ON LATE WORK: The submission of late work is strongly discouraged. However, late
work will be accepted up to one week after the due date at a penalty of 10% per day. Late problem sets
will not be accepted once the answer key to that assignment has been posted. However, it is still to your
advantage to work the problems in preparation for the exam.

COURSE ANNOUNCEMENTS ON EMAIL: General course announcements regarding due dates,
changes in exam dates (rare), class cancellation, and extra-credit opportunities will be sent via email so
as to not waste class time with such “housekeeping” matters. I will use your official Concordia email
account. If you do not use this account regularly, please set the Concordia account to forward email to
your preferred account. I check my email on a regular basis during the workday, and during the evenings
and weekends and that is often the fastest way to contact me. If you need to reach me more quickly,
phone.

COURSE WEBSITE: Located at http://www.cord.edu/faculty/todt/222/index.htm, the course web page
has announcements and links to the lab website.

ACADEMIC RESPONSIBILITY: You are reminded of Concordia’s academic integrity policy which
states that

“At no time is cheating on examinations, quizzes, or assignments acceptable at Concordia.
Students are also expected to exercise appropriate caution to avoid plagiarism on written assignments.”

These ideas are further explained and expanded in the handbook Acadamic Integrity at Conoordia
College Briefly, plagiarism is the use of someone else’s words or ideas as your own. Either blatant
cheating (copying a paper, crib notes, copying or falsifying a lab report) or plagiarism of another
person’s work, will result in an F in the course. Violations of Academic Integrity will be reported to the
Academic Dean’s Office. Students who are aware of cheating in this or any class are encouraged to
discuss the situation with the course instructor or the head of the department (Gerald Van Amburg, 299-
3794 in Biology).




BIOLOGY DEPARTMENT POLICY ON THE USE OF ELECTRONIC DEVICES: Some
electronic devices are useful and permitted during classroom lecture, laboratory and examination
periods. Such devices may include laptop computers and calculators, for example. The Biology

Department policy on the use of these devices in the classroom is as follows:

1) All electronic devices (including cellular phones) must be set to silent during scheduled lecture
and laboratory sessions.

2) No electronic devices (laptop computers, PDA’s, cell phones, MP3 players, digital cameras, etc)
should be brought into the classroom during examination periods, with the exception of materials
needed for the exam (e.g. a calculator is permitted if mathematical analyses is required).

3) If you wish to use a calculator during an exam, it must be a simple calculator that is non-
programmable and non-text-storing. Examples include the Aurora HC 108X and HC 206,
available at the bookstore.

4) Sharing of calculators on exams is not permitted.

LAB SCHEDULE: The lab schedule will be handed out in lab. Because we are highly dependent on
fickle live materials, our lab schedule is subject to change if there are problems in obtaining flies or
labile materials. A number of our experiments are “real” experiments rather than “cookbook”
experiments and, as such, are subject to all the problems of real science. Don’t expect everything to
work perfectly. One of the intellectual joys of lab science is in successfully troubleshooting a failed
experiment.

OFFICE HOURS: My class and meeting schedule is posted on my office door. I can also frequently
be found in the Embryology lab, Jones 272, especially on Tuesdays and Thursdays. I plan to hold office
hours at 1:00 —2:00 pm. I am happy to meet with you at other times as well. Please feel free to drop by
my office. To be sure that I will be there, it is a good idea to call/email ahead or make an appointment.
Please do not leave voice mail, as I do not check it often. You may leave a message with Mrs. Hagen,
the department secretary (299-3085), if [ am not at my desk.

GRADING: Your grade will be determined by taking all the points you earned as a percentage of all
possible points and converted to a letter grade using the scale below. Points will be earned by correctly
answering exam questions, quiz questions and handing in writing assignments, problem sets, laboratory
reports and other assignments.

A 93.0% and up C+  77.0% and up

A- 90.0% and up C 73.0% and up
C- 70.0% and up

B+ 87.0% and up

B 83.0% and up D+  67.0% and up

B- 80.0% and up D 63.0% and up
D- 60.0% and up

F below 60.0%
MISC: The timetable given below is tentative. I will make every effort to adhere to it. In the event that

test dates need to be changed, at least one week prior notice will be given. Please feel free to contact me
with any questions/concerns I may be able to help you with.




COURSE CALENDAR:

Lec | Date | Topic/ Assgnments Due: Assigned Readings/ Assgnments Due:
1 1/7 | Course Introduction
2 1/9 | DNA structure Hartl & Jones Chapters 1 and 6.1-6.3
Style of a Scientific Paper Ambrose & Ambrose Ch. 11
Introduction to writing abstracts
3 1/11 | DNA Replication Hartl & Jones Chapter 6.4-6.5
4 1/14 | DNA Replication, Sequencing, and PCR Hartl & Jones Chapter 6.6-6.8
5 1/16 | Transcription Hartl & Jones Chapter 8.1-8.3
Due: Abstraat #1
6 | 1/18 | RNA Processing Hartl & Jones Chapter 8.4
7 | 1/21 | Translation / Genetic Code / Mutation Hartl & Jones Chapter 8.5-8.7
8 | 1/23 | Gene Regulation Hartl & Jones Chapter 9.1-9.3
9 | 1/25 | Meet in Library Classroom Ambrose & Ambrose Ch 9 & 10
Glenn Gray 207-223, 231-243
Due: Abstraat #2
We will be researching sources for your Due: Bring 2-3 potential topics for your
literature review Literature Review
10 | 1/28 | Gene Regulation Hartl & Jones Chapter 9.4-9.7
11 [1/30 | EXAM 1
12 |21 Recombinant DNA Techniques,Sequencing Hartl & Jones Chapter 6.6, 6.8
Due: Literature Review Proposal
13 | 2/4 | Recombinant DNA Techniques Hartl & Jones Chapter 10.1
14 2/6 Recombinant DNA Techniques Hartl & Jones Chapter 10.4, 10.5, 6.8
15 |2/8 | Chromosome structure Hartl & Jones Chapters 3-4-3.5, 9.4
16 | 2/11 | Mitosis/Meiosis Review Hartl & Jones Chapter 3.1-3.3
17 | 2/13 | Mendelian Genetics Hartl & Jones Chapter 2.1-2.4
Glenn Gray 375-387
18 | 2/15 | Mendelian Genetics Hartl & Jones Chapter 2.1-2.4
19 | 2/18 | Modifications to Mendel Hartl & Jones Chapter 2.6-2.8
Due: Annotated Bibliographies for
Literature Review
20 | 2/20 | Modifications to Mendel Hartl & Jones Chapter 2.6-2.8
21 |2/22 | EXAM 2 (midsemester)
MIDSEMESTER BREAK
22 | 3/3 | Sex Determination Dosage Compensation Hartl & Jones Chapter 3.6-3.7
23 | 3/5 Sex Linkage and Quantitative Genetics Hartl & Jones Chapter 3.6-3.7, 15.1-15.2
24 |13/7 | NOBEL PEACE PRIZE FORUM




25 3/10 | Quantitative Genetics Hartl & Jones Chapter 15.3

26 | 3/12 | Linkage Hartl & Jones Chapter 4.1-4.3

27 | 3/14 | Linkage Hartl & Jones Chapter 4.3-4.4

28 | 3/17 | Mutation Hartl & Jones Chapter 12.1-12.2
Due: Literature Review

29 | 3/19 | Mutation and DNA Repair Hartl & Jones Chapter 12.4-12.7

EASTER BREAK
30 | 3/26 | Peer Review of Literature Reviews Due: Peer Review
DNA Repair
31 3/28 | DNA Repair Hartl & Jones Chapter 12.6
32 | 3/31 | Repetitive sequences, transposable elements, | Hartl & Jones Chapters 4.6, 12.3
recombination

33 |4/2 | Genomics/Proteonomics Hartl & Jones Chapter 10.2-10.3

34 |4/4 |EXAM 3

35 |4/7 | Genomics/Proteonomics Hartl & Jones Chapter 10.2-10.3

36 | 4/9 | Genetically Modified Organisms Hartl & Jones 10.5, 12.7
Due: Student Presentations

37 | 4/11 | Pedigrees Hartl & Jones Chapters 2.5, 15.5, 14.10?
Due: Revised Literature Review

38 | 4/14 | Chromosome Mutations (aneuploidy) Hartl & Jones Chapter 5.1-5.2
Due: Student Presentations

39 | 4/16 | Chromosome Mutations (aneuploidy) Hartl & Jones Chapter 5.1-5.2
Due: Student Presentations

40 | 4/18 | Chromosome Mutations (rearrangements) Hartl & Jones Chapter 5.3-5.5
Due: Student Presentations

41 4/21 | Molecular Basis of Disease Handouts
Due: Student Presentations

42 | 4/23 | Molecular Genetic Testing and Speical Topics | Handouts

43 | 4/25 | Gene Therapy Handouts

44 | 4/28 | Wrap up and review

Th |5/1 |FINAL - EXAM 4(8:30to 10:30)




