SCHOOL OF MEDICINE
STRUCTURAL BIOLOGY

Chair: Joseph D. Puglisi

Associate Chair: Michael Levitt

Professors: Theodore Jardetzky, Roger D. Kornberg, Michael
Levitt, Peter Parham, Joseph D. Puglisi, William . Weis

Associate Professor: K. Christopher Garcia

Associate Professor (Research): Yahli Lorch

Assistant Professor (Research): Elizabetta Viani Puglisi

Courtesy Professor: Axel Brunger

Courtesy Associate Professor: Vijay Pande

Courtesy Assistant Professor: Zev Bryant

Department Offices: Fairchild Building, D100
Mail Code: 94305- 5126
Phone: (650) 723-7576
Email: structuralbio@med.stanford.edu
Web Site: http://structuralbio.stanford.edu
Courses offered by the Department of Structural Biology are
listed under the subject code SBIO on the Stanford Bulletin’s Ex-
ploreCourses web site.

The department offers course work and opportunities for re-
search in structural biology. Courses fall into two categories: (1) a
series of one quarter courses that treat topics of current interest in
structural biology and biophysics at an advanced level; and (2)
INDE 216, Cells to Tissues, a course for medical students that
includes lectures on structure-function relationships of mammalian
cells and tissues and a lab on medical histology.

The emphasis of research in the department is on understanding
fundamental cellular processes in terms of the structure and func-
tion of biological macromolecules and their assemblies. Tech-
niques used include standard methods of biochemistry, cell culture,
single-molecule fluorescence spectroscopy, genetic engineering,
and three dimensional structure determination by x-ray diffraction,
nuclear magnetic resonance spectroscopy and electron microscopy,
coupled with the development of computational methods.

DOCTOR OF PHILOSOPHY IN
STRUCTURAL BIOLOGY

University requirements for the Ph.D. are described in the
“Graduate Degrees” section of this bulletin.

The graduate program in Structural Biology leads to the Ph.D.
degree. The department also participates in the Medical Scientists
Training Program (MSTP) in which individuals are candidates for
both Ph.D. and M.D. degrees.

The graduate program is intended to prepare students for ca-
reers as independent investigators in cell and molecular biology.
The principal requirement of a Ph.D. degree is the completion of
research constituting an original and significant contribution to the
advancement of knowledge. The requirements and recommenda-
tions for the Ph.D. degree include:

1. Training in a major with connections to biophysics (e.g., phys-
ics, chemistry, or biology, with a quantitative background
equivalent to that of an undergraduate physics or chemistry
major at Stanford).

2. Completion of the following background courses or their equi-
valents at other institutions:

a. CHEM 131, 171, 173, and 175

b. BIOC 200, 201
3. Completion of the following courses or their equivalents:

a. SBIO 241 and 242

b. At least four additional graduate-level courses in physical

or biological science

c. MED 255
4. Opportunities for teaching are available during the first nine

quarters at the discretion 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 members including the principal research adviser and at
least one member from the Department of Structural Biology.
The candidate must defend the dissertation proposal in an oral
examination. The dissertation reading committee normally
evolves from the dissertation proposal review committee.

6. The student must present a Ph.D. dissertation as the result of
independent investigation and expressing a contribution to
knowledge in the field of structural biology.

7. The student must pass the University oral examination, taken
only after the student has substantially completed the research.
The examination is preceded by a public seminar in which the
research is presented by the candidate.

Applicants to the program should have a bachelor’s degree and
should have completed at least a year of course work in biology,
mathematics, organic chemistry, physical chemistry, and physics.
Application forms must be received by the department before De-
cember 15 for notification by April 15. Application to the National
Science Foundation for fellowship support is also encouraged.
Remission of fees and a personal stipend are available to graduate
students in the department. Prospective applicants should contact
the Department of Structural Biology for further information.

Current topics of research in the department lie in the areas of
gene expression; theoretical, crystallographic, and genetic analysis
of protein structure; and cell-cell interaction.  See
http://www.med.stanford.edu/school/structuralbio for further in-
formation.
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STRUCTURAL BIOLOGY (SBIO)

UNDERGRADUATE COURSES IN
STRUCTURAL BIOLOGY

SBIO 199. Undergraduate Research
Students undertake investigations sponsored by individual faculty
members. Prerequisite: consent of instructor.

1-18 units, Aut (Staff), Win (Staff), Spr (Staff), Sum (Staff)

GRADUATE COURSES IN STRUCTURAL
BIOLOGY

SBIO 228. Computational Structural Biology

(Same as BIOPHYS 228) Interatomic forces and interactions such
as electrostatics 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. Bioinformatics introduced in terms of methods that
compare proteins via their amino acid sequences and their three-
dimensional structures. Structure prediction via simple compara-
tive modeling. How to detect and model remote homologues. Pre-
dicting the structure of a protein from knowledge of its amino acid
sequence. Via Internet.

3 units, not given this year

SBIO 241. Biological Macromolecules
(Same as BIOC 241, BIOPHYS 241) The physical and chemical
basis of macromolecular function. Forces that stabilize biopoly-
mers with three-dimensional structures and their functional impli-
cations. Thermodynamics, molecular forces, and kinetics of enzy-
matic and diffusional processes, and relationship to their practical
application in experimental design and interpretation. Biological
function and the level of individual molecular interactions and at
the level of complex processes. Case studies. Prerequisites: intro-
ductory biochemistry and physical chemistry or consent of in-
structor.

3-5 units, Aut (Herschlag, D; Garcia, K; Ferrell, J; Block, S;

Weis, W)
SBIO 242. Methods in Molecular Biophysics
(Same as BIOPHYS 242) Experimental methods in molecular
biophysics from theoretical and practical standpoints. Emphasis is
on X-ray diffraction, nuclear magnetic resonance, and fluorescence
spectcroscopy. Prerequisite: physical chemistry or consent of in-
structor.

3 units, alternate years, not given this year

SBIO 274. Topics in Nucleic Acid Structure and Function
Principles of nucleic acid structure and function. Methods for in-
vestigating nucleic acid structure. Limited to graduate students and
postdoctoral fellows in structural biology. Prerequisite: consent of
instructor.

2 units, not given this year

SBIO 299. Directed Reading in Structural Biology
Prerequisite: consent of instructor.
1-18 units, Aut (Staff), Win (Staff), Spr (Staff), Sum (Staff)

SBIO 370. Medical Scholars Research
Provides an opportunity for student and faculty interaction, as well
as academic credit and financial support, to medical students who
undertake original research. Enrollment is limited to students with
approved projects.

4-18 units, Aut (Staff), Win (Staff), Spr (Staff), Sum (Staff)

SBIO 399. Graduate Research
Students undertake investigations sponsored by individual faculty
members. Prerequisite: consent of instructor.

1-18 units, Aut (Staff), Win (Staff), Spr (Staff), Sum (Staff)
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the governing document, and contains the then currently applicable poli-
cies and information. Latest information on courses of instruction and
scheduled classes is available at http://explorecourses.stanford.edu. A non-
official pdf of the Bulletin is available for download at the Bulletin web
site; this pdf is produced once in August and is not updated to reflect cor-
rections or changes made during the academic year.



