SPECIAL TOPICS IN PHYSICS: INTRODUCTION TO BIOPHYSICS (1 cr. hour)
Description: Biophysics is an emerging and fascinating area in physics. Its goal is the study of biological systems by means of fundamental physics theories (electromagnetism, thermodynamics, quantum mechanics, non-linear dynamics and fractals) and techniques (analytical, computational and experimental methods) at the bio-molecular level as well as at the level of whole organisms. It pursues profound understanding of biological systems and processes and has already found many applications in medicine such as in the development of the HIV vaccine. As a field of study and research it differs from biochemistry in the same way that physics differs from chemistry, the two areas being complementary to each other. Biophysics is a trans-disciplinary science as it requires knowledge of both physics and biology.
Biophysics attempts to answer important questions such as: How do linear polymers of only 20 different amino acids fold into proteins with precise three-dimensional structures and specific biological functions? How does a single, enormously long DNA molecule untwist and exactly replicate itself during cell division or direct the production of proteins? How are sound waves, photons, odors, flavors or touches, detected by a sense organ and converted into electrical impulses that provide the brain with information about the external world? How does a muscle cell convert the chemical energy of ATP hydrolysis into mechanical force and movement? How does the cell membrane, a lipid barrier impermeable to water-soluble molecules, selectively transport such molecules through its non-polar interior? 

Topics in the three major areas of biophysics to be discussed in this course: 
Molecular Structures and Behaviors(Structural Principles, Protein Sequences, Structures and Folding, Structure and Behavior of Membrane Proteins, Nucleic Acid Sequences and Behaviors, Structures and Phase Transitions of Lipids, Carbohydrates). 
Biophysical Techniques (Electrophysiology, Hydrodynamics, Microscopy and Imaging, Modeling and Simulation, Single-Molecule Techniques, Nuclear Magnetic Resonance and Fluorescent Spectroscopy, Thermodynamics and related topics).
Biophysical Mechanisms (Electrical Behavior of Single Cells, Energy Transduction in Membranes and Diffusion through Membranes, Muscle Contraction and Cell Motility, Sensation, Biomedicine, Scaling and Fractal Properties of Large Organisms). The area of Biological Mechanisms focuses on systems much larger than molecules.
Structure of the course: The course will be inquiry-oriented. After an introduction by the instructor, each student will select a specific topic to research, present in the classroom (only computer-based talks) and write a short paper on (about 2-3 single-spaced, 12-point pages to be emailed to the instructor - to save paper – no later than a week after the presentation). Each student will do 3 such projects, one from each area. All presentations will be followed by discussion to further develop understanding. Students will be strongly encouraged to study all 3 areas and the specific topics presented. Grades will be based on the 3 projects (no tests will be given).
Major sources of information:  Biophysical Society web-site and many links therein (articles, lectures, videos, databases, biophysics journal, professional information and a lot more). http://www.biophysics.org/AboutUs/Biophysics/tabid/517/Default.aspx
Additionally, the book “Biophysics” by V. Pattabhi and N. Gautham (Kluwer Academic Publishers): http://site.ebrary.com/lib/drake/docDetail.action?docID=10052622
is provided electronically by Coles Library.
Requirements: This is an algebra-based course. Students must have passed Physics 11 (or an equivalent course) and must have taken or be taking Physics 12.
Grading scheme: Each presentation takes up to 10 points and is evaluated on content, clarity, organization, comprehension, handling of questions. Each written report takes up to 10 points and is evaluated on content, organization, clarity, references, grammar and spelling. The total score is converted to a percentage. The scale is as follows: 

                                                    0 to 49% is F

                                                  50 to 64% is D

                                                  65 to 74% is C

                                                  75 to 84% is B

                                                  85 to 100% is A

Academic honesty: To students: Please, do not just copy articles, lectures, books or parts thereof. All presented and written material must include specific references in scientific format. The instructor has a solid way to always check all material presented or written. If plagiarism is discovered even in a single case the grade F will be issued for the course.
Outcomes: This is a seminar-like course. At its end the students will have a good overview knowledge of biophysics as well as specific knowledge of some topics close to their interests. This course is also an attempt to approach learning through inquiry and uses official internet sites as its major sources of information. It is an environmentally friendly course conserving paper.
Instructor: Dr. Athan Petridis

                    31C Harvey Ingham Hall
                    (515) 271-3723
                    athan.pertidis@drake.edu
