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1. COURSE NUMBER AND TITLE:  CHEM 660: Protein Biochemistry
Course Prerequisites: Chem 463 or equivalent or permission of instructor
Catalog Description: (3:3:0) Proteins play critical roles in most biological processes. Therefore, to understand these processes, it is necessary to understand proteins.  This course will introduce students to proteins, their biosynthesis/biodegradation and their biophysical and biochemical properties.
2. COURSE JUSTIFICATION:
The Chemistry and Biochemistry Department is in the process of strengthening its current graduate program by introducing new courses in the area of biochemistry.  This course was offered for the first time in the spring semester of 2006 as a Special Topics course within the Chemistry and Biochemistry Department and 9 graduate students enrolled in the class.  This course will complement courses in drug discovery, advanced metabolism, and antibiotic chemistry that are being proposed by Dr. Robin Couch and Dr. Timothy Born. It will also complement the introduction to biophysics course offered by Dr. Dmitri Klimov in the Department of Bioinformatics and Computational Biology.

Course Objectives:
The proposed course provides students with a solid foundation in protein biochemistry: protein molecular properties, protein biosynthesis, posttranslational processing and degradation, interactions with other molecules, and the role of proteins in biochemical processes.  Such a course is essential for graduate students interested in studying biochemistry and pursuing careers in this field.  Guest lecturers will be invited to present lectures pertaining to material that is close to their area of expertise.

Course Necessity:


Due to increased student interest, the Chemistry and Biochemistry Department is in the process of strengthening its graduate-level course offerings in the area of biochemistry.  Currently, there is not a rigorous graduate level general biochemistry course offered by the department, with the graduate level course offerings in this area (Chem 563 and 564) only suitable for students who lack a background in biochemistry.  

Course Relationship to Existing Programs:

While this course is intended primarily for students in the MS program in Chemistry (particularly those in the Biochemistry concentration) and in the Ph.D. program in Physical Sciences, students in the Biosciences, Bioinformatics and similar graduate programs will be encouraged to enroll.   

Course Relationship to Existing Courses:
The Biosciences PhD program offers BIOS 701: Biochemical Systematics.  The goal of BIOS 701 is to introduce biochemical systems in order to investigate complex, multicomponent, dynamic functions of cellular systems.  Thus, the content of the proposed course is distinct from the content of BIOS 701.  The Department of Bioinformatics and Computational Biology offers BINF 740: Introduction to Biophysics by Dr. Dmitri Klimov.  This course covers some of the same basic material as the proposed course, but the emphasis is different and CHEM 660 was developed in consultation with Dr. Klimov in order to make them complementary.

3. APPROVAL HISTORY: This course has been approved by the Department of Chemistry and Biochemistry.

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:  Fall, 2007

Proposed Instructors:  Dr. Barney Bishop, guest lecture by Dr. Dmitri Klimov

5. TENTATIVE SYLLABUS: See attached.

Protein Biochemistry 

CHEM 660
Instructor:  Barney Bishop 

Office:  Room 328C Bull Run Hall (PW)

 
Room 360 in S&TI (FFX)

Phone:  703-993-8302 

e-mail:  bbishop1@gmu.edu 

Web page:  http://mason.gmu.edu/~bbishop1 

Textbook:

Proteins: Structure and Function, by David Whitford



Additional reading will be assigned from recent literature and provided in 
handouts.



Lecture notes will be made available for download via by web page.

To better comprehend life processes it is important to understand proteins and their properties.  They are the most abundant macromolecules in living systems, and they serve in diverse and essential capacities: structure, signaling, toxins and catalysis just to list a few.   Despite this diversity of function and capability, proteins are assembled using a relatively small and simple library of monomeric building blocks, amino acids.  This class aims to present a focused examination of proteins, their biochemical properties, proteomics and the current status of protein biochemistry.

Goals of this course: Introduce students to...
1.)  
The biochemical properties of proteins and their role in defining the biological function of proteins.

2.)
Techniques and methods used to identify and characterize proteins.

3.)
Protein biosynthesis, regulation and degradation.

4.)
Proteomics and the complex relationships between various proteins.

5.)
Therapeutic applications and protein engineering.

Material covered in the lectures will be drawn from the recommended textbook and from additional sources including recent literature.  In addition to the textbook, handouts and reference information for primary source material will be given to students.  It is recommended that students read this material before lecture if possible and revisit sections in the chapter that are stressed in the lecture.  Students are encouraged to ask questions in class related to the lecture or the assigned reading.

A portion of each lecture will be set aside for group discussion of the lecture material, the assigned reading and selected papers.  The selected papers are intended to complement and expand on information covered in the formal lectures.  Students are expected to have read the assigned papers and come to class prepared to discuss the papers. 

Grading and Examination Policy 

Grades in this class will be based on two in-class tests and a final exam. Students are responsible for material covered in the lectures and the assigned reading.  Each of these exams will contribute equally to your final grade in the class.  A grade of 0 (zero) will be assigned for missed exams. 

Note: 
Students are expected to act in accordance with the University Honor Code (http://www.gmu.edu/departments/unilife/honorcode.html).

Cell phones and beepers are not allowed in this class, and students are asked to turn them off before the beginning of lecture.
Protein Biochemistry (Chem 660)

(Any changes to the class schedule will be announced in advance.)

	Lecture
	Topic
	Reading

	Week 1
	Introduction and Amino Acids
	Chapter 1 and 2

	Week 2
	Sequence Determination:  Analytical Methods
	Handouts provided

	Week 3
	Three-dimensional structure of proteins.
	Chapter 3 and supplemental reading from literature.

	Week 4
	Fibrous Proteins
	Chapter 4 and supplemental reading from literature.

	Week 5
	Test 1
	Lectures from weeks 1-4

	Week 6
	Globular Proteins
	Handouts and supplemental reading from literature.

	Week 7
	Membrane Proteins
	Chapter 5 and supplemental reading from literature.

	Week 8
	Protein Biosynthesis and Posttranslational Modification
	Chapter 8 and supplemental reading from literature.

	Week 9
	Protein Degradation
	Chapter 8 and supplemental reading from literature.

	Week 10
	Test II
	Lectures from weeks 6-9

	Week 11
	Thanksgiving Break
	No Class

	Week 12
	Proteins at Work:  Protein-Protein and Protein-Ligand Interactions.
	Handouts and supplemental reading from literature.

	Week 13
	Proteins at Work:  Enzyme Catalysis
	Chapter 7 and supplemental reading from literature.

	Week 14
	Proteins at Work: Protein Engineering and Therapeutics 
	Papers to be assigned

	Week 15
	Discussion of Current Topics in Protein Chemistry
	Papers to be assigned











