THE AMERICAN UNIVERSITY

Department of Biology

Spring 2001

BIO.583 Molecular Biology
Class:

Mon and Thurs  8:30 AM to 9:45 AM



Hurst Hall, Room 1

Instructor:
Dr. David Kirby

Office:
Hurst Hall, Room 110A

Phone:
202-885-2193

email:

dkirby@american.edu

Course Web Page: http://www.american.edu/faculty/kirby/davidkirby.html

Office Hours:
Tu  10:00 AM to 12:00 PM



Wed  10:00 AM to 12:00 PM



or by appointment

Prerequisite:
BIO.356 Genetics
Textbook:
Genes VII (2000) by Benjamin Lewin.  Seventh Edition.  Oxford University 

Press.
Evaluation:
3 exams
300 pts (100 pts each)



6 essays
  90 pts (15 pts each)



Student Lecture
  60 pts
Total




450 pts

Course Policies:
Essays that are handed in late will not be accepted.  Exams written in pencil will not be considered for regrading.  Requests for regrading must be in writing and handed in no later than the date announced when graded exams are returned.  Make-up exams will be given strictly according to University rules, i.e., only because of absence due to illness, religious observance, or participation in University activities.  A written statement from a physician, clergy, or University official is required.

***Academic Integrity Policy***
In accordance with the Academic Regulations of American University, cheating in any form will not be tolerated. This includes plagiarism or receiving inappropriate assistance on any exam or assignment. Cheating is an extremely serious offense. Any allegations of cheating will be referred to the Dean of the College of Arts and Sciences for appropriate action.

Classroom Topics Scheduled: (I reserve the right to deviate from the syllabus if the need arises.)

	Date
	Topic
	Readings

	Jan 18
	Introduction: Questions and Systems
	Ch 1 and Ch 2

	Jan 22
	Genome Organization
	Ch 3 and Ch 4

	Jan 25
	Chromosome Organization
	Ch 18

	Jan 29
	Nucleosomes
	Ch 19

	Feb 1
	DNA Replication
	Ch 12 and Ch 13

	Feb 5
	DNA Replication, contd
	

	Feb 8
	DNA Recombination
	Ch 14

	Feb 12 *
	Initiation of Transcription
	Ch 20

	Feb 15 *
	Transcription
	Ch 9

	Feb 19
	Review for Exam 1
	

	Feb 22
	Exam 1
	

	Feb 26 *
	Regulation of Transcription: Operons
	Ch 10

	Mar 1
	Regulation of Transcription: Bacteriophages
	Ch 11

	Mar 5 *
	Regulation of Transcription: Eukaryotes
	Ch 21

	Mar 8
	Essays and Discussion
	

	Mar 11 to Mar 18
	Spring Break
	

	Mar 19 *
	Splicing
	Ch 22

	Mar 22 *
	Messenger RNA
	Ch 5

	Mar 26
	Review for Exam 2
	

	Mar 29
	Exam 2
	

	Apr 3 *
	Protein Synthesis
	Ch 6

	Apr 5
	Genetic Code
	Ch 7

	Apr 9
	Transposons, Retroviruses, and Retroposons
	Ch 15 and Ch 16

	Apr 12
	Essays and Discussion
	

	Apr 16 *
	Signal Transduction
	Ch 26

	Apr 19 *
	Regulation of the Cell Cycle
	Ch 27

	Apr 23 *
	Genetics of Cancer
	Ch 28

	Apr 26 *
	Developmental Genetics
	Ch 29

	Apr 30
	Essays and Discussion
	

	May 7
Monday
	Exam 3
	8:30 AM-11:00 AM


* These are student-run lectures.
Essays:

According to the American Association for the Advancement of Science (AAAS) funding for the sciences will be reduced in the federal budget for fiscal year 2001, with projections for decreases over the next 5 years.  As scientists-in-training you should be aware of the raging debate about the funding of scientific research from the federal government, particularly in area of basic research (a term which much of Molecular Biology falls under).  For the most part, scientists do not have a very strong or cohesive lobbying group.  Therefore, the people who have the strongest influence on the amount of funding for basic science projects are American voters.  Where do most non-scientists get information on science which can help them decide the importance of basic research?


For better or for worse, most people learn about scientific research through the popular media (i.e., newspapers, magazines, television and film).  Therefore, I feel it is important for scientists to be aware of how science is portrayed in the popular media.  It is essential to see what topics the media feels are interesting enough to write about, as well as see how they perceive the research they have written about.  For example, Three months ago two human genes were discovered which stimulate B-lymphocytes.  Many popular media outlets jumped on this story, including the Washington Post, New York Times, Time magazine and many television news programs.  What is it about this discovery that excited the media?  Did they get the story correct?  Does their portrayal follow with what was actually discovered by the researchers?  Other recent examples in the last year include the Human Genome Project, cloning, and gene therapy.


To answer these questions requires critical analysis of both the popular media article (or program) and the original research article.  Course requirements require that you to write six (6) ~750 word essays analyzing issues related to Molecular Biology, which have appeared in a popular media outlet.  You can use any source, as long as it has appeared at some point during this semester.  Essays will be handed in two at a time on designated days (see Schedule of Topics).

Some places to look:


-Science coverage in newspapers (i.e., the Monday issue of the Washington Post , pages 
2+3; the Tuesday issue of the New York Times, pages 2+3; both papers also have 
science articles throughout the week)


-Popular news magazines (Time, Newsweek, etc.)


-Popular science magazines (i.e., Discover or Popular Science)


-News programs usually have science coverage at least once a week


-NPR has a segment devoted to science on Friday mornings.

The essays should include the following:


-Bibliographic information for both the popular article and the original research article 
(where found, when published, title, author, etc.).


-A summary of the popular press article.


-Why you feel this topic made it into the popular media.  Please indicate whether you feel 
the topic should/should not have made it into the popular media.


-A summary of the original research paper.


-An analysis as to whether the popular media had the story correct/incorrect, whether they 
interpreted the data correctly/incorrectly, or whether important information was 
included/excluded.

Student Lecture: One of the major goals of this graduate-level class is to provide students with the ability to read, synthesize and present complex scientific information. For this assignment pairs of students will work together on organizing and presenting lecture material on specific topics. You will be graded on the following criteria:

Accuracy of Information
The material you present must be accurate. I know this material very well, so it will be very difficult for you to get away with presenting information which is incorrect. The best way to avoid problems is to have notes with you when you speak that you can consult if need be. However, as a warning, you should not read from your notes. You need to know your topic well enough that you can lecture without your notes.

Clarity of Delivery
You must present the material in a manner which makes it easy to understand. The best way to meet this standard is to make sure your initial outline is organized appropriately.

Use of Media
You must use some form of visual media in your presentation.

Effectiveness of Synthesis
Have you included all essential information? You must fit the material into a standard one hour and 15 minute time period. Lectures which are too long or too short will be penalized.

In addition to these criteria, a portion of your grade will be based upon the performance of your classmates on the questions based on your topic on any exams. 

As part of this assignment, you must provide three possible essay questions for the exam.

Make sure you look at the syllabus and at the chapters we cover before your chapter. Part of the assignment is to integrate your chapter with what we have already talked about.

It is highly recommended that you meet with me at least one week before your lecture with an outline of your lecture. I will also be available to help answer questions as you get the lecture ready for preparation. As a warning: The worst thing you can do is to try and lecture on material you do not understand.

TERMS/CONCEPTS YOU SHOULD ALREADY BE FAMILIAR WITH
Purine
Wild Type

Pyrimidine
Mutant

Ribose
Mutation

Deoxyribose
Homozygote

Nucleoside
Heterozygote

Nucleotide
Hemizygote

Polynucleotide
Segregation

Complementary bases/ Chargaff’s Rule
Parental Type

Watson and Crick DNA Structure
Recombinant Type

(Double Helix)
Independent Assortment

Antiparallel Strands of DNA
Linkage

Semiconservative DNA replication
Locus

DNA Polymerase Reaction
Crossing Over

RNA Polymerase Reaction
Map Distance

Transcription
Linkage Group

Coding (Antisense ) Strand
Chromosome/Chromatid, Chromatin

Anticoding (Sense) Strand
Mitosis

Consensus Sequence
Meiosis

Primary Transcript
Haploid, Diploid, Polyploid

Intron
Complementation Test

Exon
Complementation Group/Cistron

RNA Processing
Structural Gene

mRNA
Regulatory Gene

tRNA
Plasmid

rRNA
Transformation/Transfection

Amino Acid
Transduction

Polypeptide
Conjugation

Translation
Bacteriophage

Reading Frame
Allele

Codon
Dominant

Anticodon
Recessive

Missense Mutation
Cistron

Nonsense Mutation
Phenotype

Frameshift
Genotype

Primary, Secondary, Tertiary and Quaternary Structures of Proteins




