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1. COURSE NUMBER AND TITLE: 

PHYS 630 / BINF 740: Introduction to Biophysics
Course Prerequisites: undergraduate courses in general physics, calculus, and biology.

Catalog Description: Introduces biophysics, focussing on physical and chemical concepts and their relation to rapidly expanding interdisciplinary interfaces among biology, chemistry and physics.  Reveals multiscale nature of biphysics, and includs exploration of macroscopic and microscopic applications.
2. COURSE JUSTIFICATION:
Course Objectives: This course is intended for graduate and senior undergraduate students in Physics, Chemistry, and related disciplines who are not familiar with modern biophysics. It gives a general overview of biophysics as a scientific discipline with emphasis on its physical and chemical foundations. The objective of this course is to prepare the students for more advanced courses in this increasingly important interdisciplinary area. 

Course Necessity: Students who are going for a B.S. and M.S. degree in physics currently do not have enough electives to take in a given semester.  This course will expand their options.  Some of these students may later take more advanced and specialized courses in this area and might pursue biophysics-related thesis research.

Course Relationship to Existing Programs: An elective course of the B.S. physics and M.S. in Applied and Engineering physics Programs.

Course Relationship to Existing Courses: This course will be the Physics counterpart of the existing course BINF 740 “Introduction to Biophysics”, which is being taught by Dr. Dmitri Klimov of the Department of Bioinformatics. It will now have a Physics course number PHYS 630 and will be cross-listed with BINF 740.

3. APPROVAL HISTORY: None

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: The course will be first offered as PHYS 630 / BINF 740 in Spring 2008. 

Proposed Instructors: D. Klimov (Department of Bioinformatics)

5. TENTATIVE SYLLABUS: See attached.

Phys 630 /BINF 740
Introduction to Biophysics
-- SYLLABUS --

Prerequisites: undergraduate courses in general physics, calculus, and biology.

Credits: 3
Instructor: D. Klimov
Course objective: This graduate course is designed as a broad introduction into the field of biophysics for the students with the background in biology, chemistry, computer science, or physics. The goal of the course is to present the basic concepts of physics and chemistry and map their application on a rapidly expanding interdisciplinary interface, combining biology, chemistry, and physics. The course aims to balance the need for rigorous mathematical treatment with the simplicity of presentation. 

 

Course description: The course consists of three parts. The first part introduces students to the fundamental concepts in physics and chemistry, which are commonly used in the description of biological systems. Two other parts demonstrate a multiscale nature of biophysics by exploring macroscopic and microscopic applications. 

 

Part I introduces the basic notions of thermodynamics, statistical mechanics, and physical kinetics. Molecular interactions, ranging from covalent bonding to electrostatic and van-der-Waals interactions, are thoroughly discussed. The course then shows how these interactions are combined to produce a complex array of biomolecular structures found in DNA, RNA, and proteins. 

 

Part II describes several important macroscopic aspects of biophysics. The energetics of living systems is studied, including energy consumption, photosynthesis, and ATP production. The fundamental role of biomembranes is investigated in detail. Other important topics, such as nerve signals, memory function, biomechanics, hearing, are introduced. 

 

Part III focuses on several important microscopic aspects of biophysics. This part reveals the mystery of protein folding and the function of cellular chaperone system assisting proteins to fold. The phenomenon of protein misfolding and aggregation is discussed and linked to a new class of diseases. The unfolding of proteins implicated in variety of biological processes is investigated. 

 

Prerequisites: The students are expected to be familiar with basic concepts of physics, calculus, and biology on undergraduate level. 

 

Grading basis: The students will be graded on the basis of course paper or final exam, homework, and attendance. 

 

Course materials:
1. Rodney Cotterill �Biophysics: An introduction� (for parts I and II of the course)   

2. Roland Glaser �Biophysics� (for parts I and II of the course) 

3. Online lecture notes (for part III of the course)
Honor code: Exams, projects, and homework must reflect individual work. 










PAGE  
1

