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1. COURSE NUMBER AND TITLE: CHEM 661: Antibiotic Chemistry and Resistance

Course Prerequisites: CHEM 463 (or equivalent), or permission of the instructor
Catalog Description: (3:3:0) This course will introduce the various classes of antibiotics.  The focus will be on the chemistry of antibiotics and how they inhibit bacterial growth and/or cause death and the response of bacteria to these compounds.
2. COURSE JUSTIFICATION:
Course Objectives:
In this course students will learn about the various classes of antibiotics, how they work, and how resistance has developed.  The focus will be on the chemistry of antibiotics and how they inhibit bacterial growth and/or cause death and the response of bacteria to these compounds and the new chemistry they have devised to thwart antibiotics. We will begin the semester with an overview of antibiotics and resistance.  Next, we will spend a couple of lectures discussing prokaryotic cell structure, biochemistry, genetics, and the general mechanisms of antibiotic resistance.  Once this foundation has been established we will spend the rest of the semester discussing different classes of antibiotics, unique pathogens such as Mycobacterium tuberculosis, and common resistance mechanisms such as efflux pumps.  In each case we will examine how the different antibiotics in each class work, why they work, how resistance has developed, and what the future has in store.  Structures of antibiotics and their targets will be used whenever possible to illustrate the interactions which occur.
Course Necessity:

The Chemistry and Biochemistry Department is in the process of strengthening its current graduate program by introducing new courses in the area of biochemistry.  There is currently a strong interest in Infectious Diseases and antibiotic development at GMU, but no current courses provide an introduction to the topic of antibiotics and bacterial resistance.  This course will fill that gap in the curriculum.  The course was offered in the Fall of 2006 as a Special Topics course within the Chemistry and Biochemistry Department and 16 students registered for the class, demonstrating that there is significant interest in this topic.  It will also complement courses in Modern Methods of Drug Discovery, Advanced Metabolism, and Protein Biochemistry that are being proposed by Drs. Robin Couch and Barney Bishop. 

Course Relationship to Existing Programs:

This course is primarily intended for students in the MS program in Chemistry (particularly those in the biochemistry concentration) and in the PhD program in Physical Sciences, but students in the Biosciences, Bioinformatics, and similar graduate programs will also be welcome.  The prerequisite of an undergraduate general biochemistry class will mean that most students in these programs are adequately prepared.
Course Relationship to Existing Courses:
No similar courses are known to exist within in the University.
3. APPROVAL HISTORY: This course has been approved by the Department of Chemistry and Biochemistry.
4. SCHEDULING AND PROPOSED INSTRUCTORS:

Semester of Initial Offering: Spring of 2008

Proposed Instructors: Dr. Timothy L. Born
5. TENTATIVE SYLLABUS: See attached.

CHEM 661: Antibiotic Chemistry and Resistance

Instructor:  Timothy L. Born

Office location:  Bull Run Hall, Room 327; S&T1, Room 360

Primary Text: Bacteria versus Antibacterial Agents, by Oreste A. Mascaretti (ISBN 1-55581-258-9)

Secondary Text: Antibiotics: Actions, Origins, Resistance, by Christopher Walsh (ISBN 1-55581-254-6)

Additional course material will come from handouts

Course Description

In this course students will learn about the various classes of antibiotics, how they work, and how resistance has developed.  The focus will be on the chemistry of antibiotics and how they inhibit bacterial growth and/or cause death and the response of bacteria to these compounds and the new chemistry they have devised to thwart antibiotics.  There is some amazing biology and chemistry taking place here and I will do my best give you an appreciation for it.  

We will begin the semester with an overview of antibiotics and resistance, including a fair amount of history and a short description of the current clinical usage numbers.  Next, we will spend a couple of lectures discussing prokaryotic cell structure, biochemistry, genetics, and the general mechanisms of antibiotic resistance.  Once this foundation has been established we will spend the rest of the semester discussing different classes of antibiotics, unique pathogens such as Mycobacterium tuberculosis, and common resistance mechanisms such as efflux pumps.  In each case we will examine how the different antibiotics in each class work, why they work, how resistance has developed, and what the future has in store.  Structures of antibiotics and their targets will be used whenever possible to illustrate the interactions which occur.  

I will rely on the textbook as much as possible for the basic information, but we will also be reading selected papers from the literature.  Those of you who have a deep interest in the topic, and an extra $100 lying around, may want to get a copy of the secondary textbook.  Please note that this book is not required for the class and you won’t be at a disadvantage if you do not purchase a copy.  I will be using information found in the secondary text as part of my lectures, however, and it’s a nice reference book for those planning a career in this area.

I will be lecturing during the first three class meetings, but once we start discussing the different classes of antibiotics things will change slightly.  I will lecture for the first half of the class period and we will discuss the assigned papers for the second half.  Each week, two or three students will be assigned to lead the discussion and thus will have to know the papers intimately.  The other students will be required to read the papers thoroughly so that they can participate in the discussion.  Your final grade in class will depend in part on your participation in these discussions, so don’t be shy. 

Biochemistry is a large and complicated subject with a unique language that makes it even more difficult.  It takes time and dedication to earn a good grade in this class and you should not expect to earn a “B” simply by showing up every day.  It is important that each student commit to spending significant hours before each class period reading the assigned text and papers.  In this way you will be able to intelligently participate in discussions and learn from the material.  If you are unable to make this commitment you are unlikely to perform well in the class and may want to consider taking it at another time.  

If you are a student with a disability and you need academic accommodations, please see me and contact the Disability Resource Center (DRC) at 703-993-2474.  All academic accommodations must be arranged through that office.

Note:  Cell phones and beepers are not allowed in this class.  If they go off, you go out the door and will not be allowed back in.  Also, it is the responsibility of the student to be familiar with and abide by the University Honor Code.  The details of this Honor Code can be found at: http://www.gmu.edu/departments/unilife/honorcode.html

Grading and Examination Policy

This is a graduate level class and you will be expected to put in a significant amount of effort in order to prepare for each lecture.  I am planning on having two exams: a mid-term and a final.  Both of the exams will be take-home.  Your grade will be based on your performance on the two exams (each weighted equally at 40%), your involvement in class discussions (10%), and your ability to lead the class discussion during your assigned class periods (10%).  I will require every one to write short summaries of the assigned papers each week in order to guarantee that you’ve read the assigned papers. 

A grade of 0 (zero) will be assigned if an exam is missed or a homework assignment is not turned in on time.  No extra credit will be given for this class.

Antibiotic Chemistry and Resistance

CHEM 661

Syllabus

Text: Bacteria versus Antibacterial Agents, by Oreste A. Mascaretti
Please note that text assignments are to be read before coming to class.  For many lectures you will also be required to read selected papers.

	Lecture
	topic
	text assignment

	1
	Introduction
	None

	2
	Prokaryotic structure and biochemistry, bacterial pathogenesis, human immune system
	pp. 1 – 94 

	3
	Molecular genetics of bacteria,

mechanisms of bacterial resistance
	pp. 1 – 94 

	4
	Penicillins and -lactamase inhibitors
	pp. 107 – 194

	5
	Glycopeptides (Vancomycin, teichoplanin) and other cell wall-directed antibiotics
	pp. 199 – 218

	6
	Aminoglycosides
	pp. 219 – 239

	7
	Tetracycline, macrolides (erythromycin), linezolid, tylosin
	pp. 239 – 261, 279-282

	8
	Quinolones/fluoroquinolones
	pp. 295 – 307

	9
	Sulfonamides, DHFR inhibitors,

peptide antibiotics (gramicidin)
	pp. 319 - 328

	10
	Intracellular pathogens; 

Guest Lecturer: M. van Hoek
	Handouts

	11
	Tuberculosis
	Handouts

	12
	Non-bacterial peptide antibiotics;

Guest Lecturer: B. Bishop
	Handouts

	13
	Antiviral agents – HIV, SARS
	Handouts

	14
	New antibiotic targets and future directions
	pp. 329 – 349











