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GRADUATE COURSE PROPOSAL 
Catalog Description:  Fundamentals of general chemistry, atoms, molecules, and reactions, with emphasis on water solutions. Organic compounds and functional groups, their (bio)synthesis, and properties, and examples from the nervous system. Biopolymers and their roles in cellular and neuronal organization. Ionic channels, neurotransmitter receptors, and psychoactive substances. 
· Course Designation: NEUR 600 Chemistry and the brain (3:3:0)

· Credit Hours: 3

· Prerequisite: PSYC372 or permission of instructor
JUSTIFICATION

Course objectives, necessity, and anticipated audience

This course aims at providing graduate neuroscience students with fundamental knowledge of general, organic, and biological chemistry. GMU neuroscience and biopsychology PhD and MA students, but also graduate students in other psychology concentrations, such as clinical and developmental, are presented throughout their coursework (and later during their professional activities) with basic and advanced neuroscience concepts whose underlying mechanisms are molecular interactions. The course covers by necessity much needed chemistry content, but the target audience and all examples used throughout the semester are based on advanced neuroscience concepts and research. Examples include nerve conductance and communication, the action of psychoactive drugs and substances of abuse, and neurological diseases such as Alzheimer’s and Parkinson’s. It is important that an appropriate course be provided for these students to acquire the necessary foundations to understand and appreciate the chemical bases of psychology. This 1-semester course will introduce fundamental molecular mechanisms and concepts while systematically drawing appropriate connections with and examples from the biopsychology domain. The text is used as a reference for students to cover their basics without slowing the pace of the material, and was selected to reflect the vast disparity in background (typically ranging from psyc to computer science majors).  Class time for this course is approximately divided in equal halves between real-time whiteboard interaction with the students working on specific problems and lecture by the instructor. In both cases, the neuroscience theme is vastly predominant from the very first week of the semester.
Relationship with other courses in the department and expected enrollment

This course strongly enhances the students’ comprehension, intellectual experience, and enjoyment of many graduate core and elective neuroscience and biopsychology courses, including Psyc 531 (Mammalian Neurobiology), Psyc 558 (Neuronal Bases of Learning and Memory), Psyc 559 (Behavioral Chemistry), Psyc 561 (Behavioral Biology of Substance Abuse), Psyc 702 (Biological Bases of Behavior). Undergraduate biological psychology (Psyc 372) is required as all examples for chemical mechanisms will be drawn from the biopsychological domain. Based on the number of graduate students in the neuroscience and psychology programs, we expect a combined enrollment of 12 students per year. No new resource will be necessary to teach this course.

SCHEDULING and PROPOSED INSTRUCTORS

· Time of Next Offering: Spring 2008

Proposed Instructor: Giorgio Ascoli

· 


CHEMISTRY  AND  THE  BRAIN:  SAMPLE Syllabus

Prerequisite: PSYC372 or permission of instructor.

Course Goals and Contents. This is an intense overview of chemistry and biochemistry, recommended for any graduate or advanced undergraduate psychology student with less than five credits of chemistry. The goal is to provide the students with sufficient knowledge to understand and appreciate the molecular bases of much neuroscience, including the physiological action of nerve conductance and synaptic transmission, and the functional mechanisms of common psychoactive drugs and neuropathologies. We will start from the foundations of general chemistry and cover all major classes of organic compounds. We will then go into the properties and functions of the most important biopolymers, with particular emphasis on proteins. Finally, we will integrate this knowledge in the context of cellular and neuronal organization, with examples relevant to neuroscience.

Method of instruction and evaluation: Weekly lectures will be divided in two portions of approximately 1hr15min, with a 10min break in the middle. Student attendance and participation is required (with questions and discussions during class). Mandatory readings and homework questions will be assigned every week. Each lecture will be preceded by a brief homework discussion by the students (this will be an opportunity to review and expand the material as well). This means that each student will be called several times during the semester to explain and discuss how (s)he answered the assigned question(s) to the rest of the class. The final exam will be take-home, open-book, and in the style of the homework questions assigned throughout the semester. Final grades will be based on 50% class participation and homework discussion and 50% final  exam.

Instructor: Dr. Giorgio Ascoli  - Ph. x3-4383, E-mail: ascoli@gmu.edu

Office hours & location: Monday 3-4p, Thursday 11a-12p, or by appointment, Krasnow Institute, Rm. 217

Content (Text: Blei & Odian, Organic and Biochemistry, NY: Freeman)

Wk)
Topic (reading reference)

1) 
Introduction – Atoms, molecules, reactions. Periodic table. (Chapter 1)

2)
Electronegativity, metals, and redox. Acid, bases, salts. Bonds. Water. (Chapter 2) 

3)
Organic compounds and the Carbon atom. Alkanes, alkenes, alkynes, and aromatic compounds. (Chapters 3, 4)

4)
Alcohols, ethers, aldheydes, and ketones. Polar and apolar compounds. (Chapters 5, 6). REVIEW of classes 1-4.

5)
Carboxyl acids and esters. (Chapter 7)

6)
Amines and amides. (Chapter 8).

7)
Stereoisomers. Aminoacids. (Chapter 9). 

8)
Proteins: Primary structure and higher-order structures. Prions. Ligand binding. Enzymes and enzymatic cascades. (Chapters 12, 14). REVIEW of classes 5-8. 

9)
Other macromolecules: Carbohydrates and nucleic acids. Information flow and genomics. (Chapters 10, 13).

10) 
Metabolism, homeostasis, and regulation. (Chapters 15, 16).

11)
Lipids, cell membranes, and cell structure. Ionic gradients and channels. (Chapter 11 and Handouts).

12)
Neurotransmitters, ligand- and voltage-gated ionotropic receptors, metabotropic receptors and second messengers. (Chapter 17 and Handouts). REVIEW of classes 9-12.

13)
Drugs and the nervous system. Structure, transport, interaction, and mechanisms. Benzodiazepines, cocaine, and other psychoactive substances. (Chapter 18 and Handouts). 

14)
Biochemistry: from theory to practice. Grand Review (classes 1-13) and Take Home Exam assignment.









