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Course Proposal Submitted to the Graduate Council

by
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1. COURSE NUMBER AND TITLE:

CHEM 767 – Industrial Biochemistry; 3:3:0
Prerequisites: CHEM 463 (General Biochemistry) or permission of instructor.

Catalog Description: An introduction to Industrial Biochemistry. Includes a mechanistic examination of the biosynthesis of several industrially important secondary metabolites, the industrial scale process of obtaining commercially valuable biochemical products, and the regulations that oversee the industrial biochemical process.

2. COURSE JUSTIFICATION:
Course Objectives: After taking this course students should have familiarity with industrial biochemistry, including (1) tools for isolating, analyzing, and characterizing commercially valuable biomolecules, (2) chemical mechanisms underlying the biosynthesis of industrially important classes of natural products, (3) the industrial process of obtaining bulk quantities of biochemicals, and (4) the industrial regulations and practices overseeing the production of biomaterials. 

Course Necessity: This course introduces essential concepts required for graduate research in the area of industrial biochemistry, such as that performed by students in the Biochemistry area of concentration within the Chemistry and Biochemistry M.S and Physical Sciences Ph.D. programs. The course is designed to provide the requisite information needed by students interested in pursuing a career in industrial biochemistry. 
Course Relationship to Existing Programs: The proposed course provides essential content for students in the Biochemistry area of concentration within the Chemistry and Biochemistry M.S and Physical Sciences Ph.D. programs that wish to pursue a career in industry.  The course may also be of interest to medicinal (synthetic) chemists in the Chemistry and Biochemistry Department, as well advanced students in Molecular and Microbial Biology, and Bioinformatics and Computational Biology.  
Course Relationship to Existing Courses: NA

3. APPROVAL HISTORY: Approved by the Department of Chemistry and Biochemistry on November 14, 2008
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: Fall 2009

Proposed Instructors: Dr. Robin Couch
5. TENTATIVE SYLLABUS: See attached.

Syllabus

CHEM 767
Industrial Biochemistry

Instructor:   Dr. Robin Couch
Course description:

An introduction to Industrial Biochemistry. Includes a mechanistic examination of the biosynthesis of several industrially important secondary metabolites, the industrial scale process of obtaining commercially valuable biochemical products, and the regulations that oversee the industrial biochemical process.

Student learning goals:

After taking this course students should have familiarity with industrial biochemistry, including (1) tools for isolating, analyzing, and characterizing commercially valuable biomolecules, (2) chemical mechanisms underlying the biosynthesis of industrially important classes of natural products, (3) the industrial process of obtaining bulk quantities of biochemicals, and (4) the industrial regulations and practices overseeing the production of biomaterials.

Required course materials:

Abbreviated lecture notes are available for download at www.gmu.edu/departments/chemistry. You will be expected to supplement these lecture notes during class discussions. Additional handouts will also be provided during class. 
Requirements and methods of evaluation:

Your grade will be based on two midterm exams (30% each) and a final exam (40%). The Final Exam is cumulative. 

 

Presentation/Lecture List

Week 1
Course Overview, Policies and Procedures.



I. Industrially Important Secondary Metabolites



Lecture 1: The Use of Isotopes for the Study of Secondary Metabolites
Week 2
Lecture 2: The Use of NMR for the Study of Secondary Metabolites
Week 3
Lecture 3: Isoprenoid Biosynthesis: Key Enzymes and Reaction Mechanisms

Week 4
Lecture 4: Polyketide Biosynthesis: Key Enzymes and Reaction Mechanisms
Week 5
Lecture 5: Non-ribosomal Peptide Biosynthesis: Key Enzymes and Reaction Mechanisms
Week 6
Midterm Exam
Week 7
II. Industrial Processing 



Lecture 6: Biocatalysts - Enzymes
Week 8
Lecture 7: Biocatalysts - cells
Week 9
Lecture 8: Bioreactors
Week 10
Lecture 9: Product Recovery

Week 11
Midterm Exam
Week 12
III. Industrial Regulations



Lecture 10: FDA, GMP, and GLP Compliance
Week 13
Lecture 11: FDA, GMP, and GLP Compliance (Cont)
Week 14
Final Exam

