BIOPHYSICS PROGRAM

Emeritus: Harden M. McConnell (Chemistry)

Director: William|I. Weis

Professors: RussAltman (Genetics, Medical Informatics), Steve Block
(Applied Physics, Biological Sciences), Steven Boxer (Chemistry),
Axel Brunger (Molecular and Cellular Physiology), DouglasBrutlag
(Biochemistry), Gilbert Chu (Oncology), Mark Davis(Microbiology
and Immunology), Sebastian Doniach (Physics, Applied Physics),
James Ferrell (Chemical and Systems Biology), K. Christopher
Garcia (Molecular and Cellular Physiology, Structural Biology),
Gary Glover (Radiology), Philip C. Hanawalt (Biological Sciences),
Daniel Herschlag (Biochemistry), Keith O. Hodgson (Chemistry),
Chaitan Khosla (Chemical Engineering, Chemistry), Brian Kobilka
(Molecular and Cellular Physiology), Eric Kool (Chemistry),
Ron Kopito (Biological Sciences), Roger D. Kornberg (Structural
Biology), Michael Levitt (Structural Biology), Richard Lewis
(Molecular and Cellular Physiology), David B. McKay (Structural
Biology), Uel J. McMahan (Neurabiol ogy), TobiasMeyer (Chemical
and Systems Biology), W. E. Moerner (Chemistry), Norbert Pelc
(Bioengineering, Radiology), Joseph D. Puglisi (Structural Biology),
Stephen Quake (Bioengineering), Stephen J. Smith (Molecular and
Cellular Physiology), Edward I. Solomon (Chemistry), JamesA.
Spudich (Biochemistry, Developmental Biology), William |. Weis
(Structural Biology, Molecular and Cellular Physiology), Richard N.
Zare (Chemistry)

AssociateProfessors: Judith Frydman (Biol ogical Sciences), Pehr Harbury
(Biochemistry), Craig Levin (Radiology), Vijay Pande (Chemistry),
Julie Theriot (Biochemistry)

Assistant Professors: Zev Bryant (Bioengineering), Xiaoyuan Chen
(Radiology), Jennifer Cochran (Bioengineering), Miriam Goodman
(Molecularand Cellular Physiology), MerrittMaduke (Mol ecular and
Cellular Physiology), Jianghong Rao (Radiology), Mark Schnitzer
(Biological Sciences, Applied Physics)

Program Offices: Fairchild Building D118

Mail Code: 94305-5126

Phone: (650) 723-7576

Email: biophysics@med.stanford.edu

Web Ste: http://med.stanford.edu/biophysics/

Courses given in Biophysics have the subject code BIOPHY S. For a
completelist of subject codes, see Appendix.

TheBiophysicsProgram offersinstructionand research opportunities
leadingtothePh.D.inBiophysics. Studentsadmitted to the program may
perform their graduate research in any appropriate department.

GRADUATE PROGRAM

For information on the University’s basic requirementsfor the Ph.D.
degree, seethe” Graduate Degrees” section of thisbulletin.

Asmall number of qualified applicants are admitted to the programeach
year. Applicantsshould present strong undergraduate backgroundsinthe
physical sciencesand mathematics. Thegraduatecourseprogram, beyond
the stated requirements, isworked out for each student individually with
the help of appropriate advisersfrom the Committee on Biophysics. The
reguirements and recommendationsfor the Ph.D. degreeinclude:

1. Traininginphysicsor chemistry equival enttothat of anundergraduate
physicsor chemistry major at Stanford.

2. Completion of thefollowing background coursesor their equivalents
at other institutions:
a) CHEM 131,171, 173,and 175
b) BIOC 200, 201

3. Completion of thefollowing coursesor their equivalents:
a) SBIO 241 and 242
b) at least four additional graduate level coursesin physical or

biological science

c) BIOPHY S250
d) MED 255

4. Opportunities for teaching are available during the first nine quarters,
at thediscretion of the advising committee.

5. The student must prepare a dissertation proposal defining the research
to be undertaken, including methods of procedure. This proposal
should be submitted by Winter Quarter of the third year, and it must
be approved by a committee of at least three membersincluding the
principal research adviser and at | east one member from the Biophys-
ics Program. The candidate must defend the dissertation proposal in
an oral examination. The dissertation reading committee normally
evolvesfrom the dissertation proposal review committee.

6. Thestudent must present aPh.D. dissertation astheresult of indepen-
dent investigation and expressing a contribution to knowledgein the
field of biophysics.

7. The student must pass the University oral exam, taken only after the
student has substantially completed the research. The examinationis
preceded by apublic seminar inwhichtheresearchispresented by the
candidate.

COURSES

BIOPHY S 227. Functional MRI Methods—(Same as RAD 227.)
Basics of functional magnetic resonance neuroimaging, including data
acquisition, analysis, and experimental design. Journal club sections.
Cognitive neuroscience and clinical applications. Prerequisites: basic
physics, mathematics. Recommended: neuroscience.

3units, alternateyears, not given thisyear

BIOPHY S228. Computational Structural Biology—(Same as SBIO
228.) Interatomic forces and interactions such as el ectrostatics and
hydrophobicity, and protein structure in terms of amino acid properties,
local chain conformation, secondary structure, domains, and families of
folds. How protein motion can be simulated. Bioinformaticsintroduced
intermsof methodsthat compare proteinsviatheir amino acid sequences
and their three-dimensional structures. Structure prediction viasimple
comparative modeling. How to detect and model remote homol ogues.
Predicting the structure of a protein from knowledge of its amino acid
sequence. Vialnternet.
3units, Aut, Spr (Levitt, M)

BIOPHY S232.Advanced | magingL ab in Biophysics—(SameasBI O-
SCI 132/232, MCP232.) Laboratory and | ectures. Advanced microscopy
and imaging, emphasizing hands-on experience with state-of-the-art
techniques. Students construct and operate working apparatus. Topics
include microscope optics, Koehler illumination, contrast-generating
mechanisms (bright/dark field, fluorescence, phase contrast, differential
interference contrast), and resolution limits. Laboratory topics vary by
year, but include single-molecule fluorescence, fluorescence resonance
energy transfer, confocal microscopy, two-photonmicroscopy, and optical
trapping. Limited enrollment. Recommended: basic physics, Biological
Sciences core or equivalent, and consent of instructor.
4 units, Spr (Block, S, Schnitzer, M; Smith, S, Searns, T)

BIOPHY S 241. Biological M acromolecules—(Same as BIOC 241,
SB10241.) Thephysical and chemical basi sof macromol ecular function.
Forcesthat stabilize biopolymerswith three-dimensional structuresand
their functional implications. Thermodynamics, molecular forces, and
kinetics of enzymatic and diffusional processes, and relationship to their
practical application in experimental design and interpretation. Biologi-
cal function and thelevel of individual molecular interactionsand at the
level of complex processes. Case studies. Prerequisites: introductory
biochemistry and physical chemistry or consent of instructor.
3-5units, Aut (Herschlag, D; Pudlisi, J; Garcia, K; Ferrell, J;
Block, S, Pande, V; Weis, W)
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BIOPHY S 242. Methodsin Molecular Biophysics—(Same as SBIO
242.) Thepotential utility of physical approachesto research, and how to
evaluate literature that incorporates these methods. Experimental meth-
odsin molecular biophysicsfrom theoretical and practical stand-points.
Emphasisison X-ray diffraction and nuclear magnetic resonance spec-
troscopy. Additional topics include fluorescence spectroscopy, circular
dichroism, calorimetry, and separation methods. Prerequisite: physical
chemistry or consent of instructor.
3units, alternate years, not given thisyear

BIOPHY S250. Seminar in Biophysics—Required of Biophysicsgradu-
atestudents. Presentationof current research projectsandresultsby faculty
inthe Biophysics program. May be repested for credit.

1 unit, Aut, Win (\Weis, W)

BIOPHY S 297. Bio-Inorganic Chemistry—(Same as CHEM 297.)
Overview of metal sitesinbiology. Metalloproteinsasel aboratedinorganic
complexes, their basic coordination chemistry and bonding, unique fea-
turesof the protein ligand, and the physical methods used to study active
sites. Active site structures are correlated with function. Prerequisites:
CHEM 153 and 173, or equivalents.

3 units, Win (Solomon, E)

BIOPHY S 300. Graduate Resear ch—Investigations sponsored by
individual faculty members. Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Saff)

BIOPHY S399. Directed Readingin Biophysics—Prerequisite: consent
of instructor.
1-18 units, Aut, Win, Spr, Sum (Saff)
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COGNATE COURSES

Seerespectivedepartment listingsfor coursedescriptionsand General
Education Requirements (GER) information. See degree requirements
above or the program’s student services office for applicability of these
coursestoamajor or minor program.

BIOC 210. Advanced Topics in Membrane Trafficking
3units, Spr (Saff)

BIOSCI 205. DNA Repair and Genomic Stability
3units, Spr (Hanawalt, P; Ford, J)

MCP256.How Cells Work: Energetics, Compartments, and Coupling
in Cell Biology
4 units, Spr (Maduke, M; Goodman, M)

This file has been excerpted from the Stanford Bulletin, 2007-08, pages
340-341. Every effort has been made to ensure accuracy; post-press
changesmay havebeen madehere. Contact theeditor of thebulletin
at arod@stanford.edu with changesor corrections. Seethebulletin
web siteat http://bulletin.stanford.edu for additional information.



