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1. COURSE NUMBER AND TITLE:  CHEM 568: Bioorganic Chemistry
Course Prerequisites: Chem 314 and Chem 463 (or equivalent) or permission of instructor
Catalog Description: (3:3:0) This course introduces students to the chemistry of biomolecules and macromolecules.  Lectures and classroom discussions cover topics relating to peptide, protein and carbohydrate chemistry and chemical synthesis and will include material drawn from the current literature.
2. COURSE JUSTIFICATION:
Course Objectives:

Significant advances in the fields of biology and chemistry have been realized in recent years, and these advances have blurred the historical boundaries separating these fields of study. This course introduces students to the underlying chemical properties of biomolecules and macromolecules, as well as the chemical synthesis and modification of these molecules.  Lectures will specifically focus on amino acids, peptides, proteins, carbohydrates and polysaccharides.



The bulk of the material will be presented in the lecture will be drawn from several sources, and where appropriate reference information for primary source material will be given to the students.  When lectures are drawn primarily from a text book, it is recommended that students read this material before lecture if possible and revisit sections in the chapter that are stressed in the lecture.  These books will be placed on reserve in the library to allow students to have access to them.


Goals of this course:

· Introduce students to the biochemical properties of peptides and proteins and the chemistry behind peptide synthesis, protein modification, combinatorial chemistry and biomaterials.

· Introduce students to the biochemical properties of carbohydratesd and the chemistry behind carbohydrate modification and oligo/polysaccharide chemical synthesis.
· Introduces students to synthetic strategies and considerations associated with these chemistries.
· Reinforce lecture material by discussing real-world practical applications.   
· Encourage students to develop their critical reasoning and problem solving skills.
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.  This course is currently approved as an upper-level undergraduate course, CHEM 468, but the material and the organization of the class make it an appropriate course for starting graduate students.    Material covered in the lectures is drawn from multiple textbooks (that are placed on reserve in the library for students to use) and from the primary literature.  In addition to providing the students with information regarding the organic chemistry of biomolecules,  the course also introduces them to strategies and practical applications of this chemistry and challenges the students to apply this knowledge.  Throughout the semester, the students are assigned to read and critically analyze papers from the primary literature that are relevant to the material covered in lecture, and class time is set aside to discuss these papers. In previous years, the course has been offered as a graduate-level special topics course in conjunction with the undergraduate course, and ~7 graduate students have taken the class over the two years it has been offered.  It is expected that graduate enrollment will increase with the new listing.  The course will also complement other biochemistry-related graduate offerings within the department.  Students taking this course at the graduate level will be required to write a paper and give a presentation on a current topic in bioorganic chemistry.
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 also be welcome.   

Course Relationship to Existing Courses:
No similar courses are known to exist within the University outside of CHEM 468.

3. APPROVAL HISTORY: N/A
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:  Spring, 2008

Proposed Instructors:  Dr. Barney Bishop

5. TENTATIVE SYLLABUS: See attached.

Bioorganic Chemistry (Chem 568)

Instructor:  Barney Bishop

Office:  Rm. 328C, Bull Run Hall; Room 360 in S&TI 

Phone:  703-993-8302

e-mail:  bbishop1@gmu.edu

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

Office Hours: Thursday afternoons 3:30-4:30 or by appointment

Recommended Texts: 
No specific text is recommended.  However, Biochemistry and Organic Chemistry texts would provide good supplemental reading for several lectures.  Selected books will be on reserve in the library (Johnson Center). 

This course is intended to provide students with a basic understanding of the chemical nature of biomolecules and biomacromolecules.  As part of this course, students will be introduced to biomolecules such as amino acids, proteins, carbohydrates and lipids.  Specifically, lectures will focus on their biochemical properties, synthesis and modification. Throughout the semester, practical examples and visual aids will be employed in order to emphasize the significance and ramifications of the subject matter.
Goals of this course:

· Introduce students to the biochemical properties of peptides and proteins and the chemistry behind peptide synthesis, protein modification, combinatorial chemistry and biomaterials.

· Introduce students to the biochemical properties of carbohydrates and the chemistry behind carbohydrate modification and oligo/polysaccharide chemical synthesis.
· Introduces students to synthetic strategies and considerations associated with these chemistries.
· Reinforce lecture material by discussing real-world practical applications.  
· Encourage students to develop their critical reasoning and problem solving skills. 

The bulk of the material will be presented in the lecture will be drawn from several sources, and where appropriate reference information for primary source material will be given to the students.  When lectures are drawn primarily from a text book, it is recommended that students read this material before lecture if possible and revisit sections in the chapter that are stressed in the lecture.  

Grading and Examination Policy


Grades for this class will be based on:

•
Two in-class tests and a non-cumulative final exam. Students are primarily responsible for material covered in the lectures and selected reading material.  Each of these exams will contribute equally (20%) to your final grade in the class.  A grade of 0 (zero) will be assigned for missed exams. 

•
Papers will be assigned to be read and then discussed in class.  At the time the papers are provided (~1 week before discussion) a list of questions related to the papers will also be provided and answers to these questions are to be turned in at the beginning of class on the discussion date. These questions and classroom participation combine to make up 20% of your final grade.

•
Students will be required to write an ~8-10 page paper and present to the class on a topic selected from the current literature.  The last two lecture periods for the semester have been set aside for student presentations.  The paper and presentation contribute the remaining 20% of your final grade.

Note:  Please turn off cell phones and beepers in this class.

Bioorganic Chemistry, CHEM 568

	Lecture
	Topic
	Reading

	1 and part of 2
	Amino Acids and Covalent structure of Proteins
	Biochem. Text 

	Part of 2 and 3
	3-D Structure of Proteins
	Biochem. Text

	4, 5 and  6
	Peptide Chemical Synthesis
	Bioorganic Chemistry: Peptides and Proteins 

	8 and 9
	Combinatorial Libraries
	Bioorganic Chemistry: Peptides and Proteins 

	10
	TEST I
	

	11 and 12
	Protein Synthetic Strategies
	Papers to be assigned

	13 and 14
	Peptide Mimetics
	Bioorganic Chemistry: Peptides and Proteins 

	15
	Paper/Discussion
	Papers/references to be provided later.

	16 and 17
	Protein Modification Chemistry
	Papers to be assigned.

	18
	Protein Modification applications
	Papers to be assigned

	19 and 20
	Enzymes in Organic Chemistry
	Bioorganic Chemistry: Peptides and Proteins 

	21
	TEST II
	

	22 and 23
	Intro to Carbohydrates
	Biochem. Text/Organic Text

	24 and 25
	Chemical Synthesis of Oligosaccharides and Complex Carbohydrates
	Bioorganic Chemistry: Carbohydrates 

	26
	Carbohydrate Vaccines
	Papers to be assigned.

	27
	Cyclodextrins
	Bioorganic Chemistry: Carbohydrates 

	28 and 29
	Student Presentations
	











