STRUCTURAL BIOLOGY

Chair: Joseph D. Puglisi

Associate Chair: Michael Levitt

Professors: Roger D. Kornberg, Michael Levitt, David B. McKay, Peter
Parham, Joseph D. Puglisi, William 1. Weis

Associate Professor: K. Christopher Garcia

Associate Professor (Research): Yahli Lorch

Professor (Teaching): PatriciaCross

Courtesy Professor: Axel Brunger, Uel J. McMahan

Courtesy Associate Professor: Vijay Pande

Courtesy Assistant Professor: Zev Bryant

Department Offices: Fairchild Building, D100

Mail Code: 94305- 5126

Phone: (650) 723-7576

Email: structural bio@med.stanford.edu

Web Site: http://www.med.stanford.edu/school/structuralbio
Coursesgivenin Structural Biology havethe subject code SBIO. For

acompletelist of subject codes, see Appendix.

The department offers course work and opportunitiesfor researchin
structural biology. Coursesfall into two categories. (1) aseries of one
quarter courses that treat topics of current interest in structural biology
andbiophysicsat anadvancedlevel; and (2) INDE 216, Cellsto Tissues, a
coursefor medical studentsthat includeslecturesonstructure-functionre-
|ationshipsof mammalian cellsandtissuesandalab onmedical histology.

The emphasis of research in the department is on understanding
fundamental cellular processes in terms of the structure and function
of biological macromolecules and their assemblies. Techniques used
include standard methods of biochemistry, cell culture, single-molecule
fluorescence spectroscopy, genetic engineering, and three dimensional
structure determination by x-ray diffraction, nuclear magneticresonance
spectroscopy and el ectron microscopy, coupled with the devel opment of
computational methods.

GRADUATE PROGRAMS

DOCTOR OF PHILOSOPHY

University requirementsfor the Ph.D. are described in the“ Graduate
Degrees’ section of thisbulletin.

Thegraduateprogramin Structural Biology leadstothePh.D. degree.
The department also participatesin the Medical Scientists Training
Program (MSTP) inwhichindividualsare candidatesfor both Ph.D. and
M.D. degrees.

The graduate program is intended to prepare studentsfor careers as
independent investigatorsin cell and molecular biology. The principal
requirement of aPh.D. degreeisthe completion of research constituting
anoriginal and significant contribution to the advancement of knowledge.
Therequirementsand recommendationsfor the Ph.D. degreeinclude:

1. Traininginphysicsor chemistry equivalenttothat of anundergraduate
physicsor chemistry major at Stanford.

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

3. Completion of the following coursesor their equivalents:
a) SBIO 241 and 242
b) At least four additional graduate-level coursesin 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 membersincluding the
principal research adviser and at | east onemember fromthe Department
of Structural Biology. 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 structural biology.

7. Thestudent must passtheUniversity oral examination, takenonly after
thestudent hassubstantially compl eted theresearch. Theexamination
ispreceded by apublic seminar in which theresearchis presented by
the candidate.

Applicantstotheprogram should haveabachel or’ sdegreeand should
have completed at |east ayear of course work in biology, mathematics,
organic chemistry, physical chemistry, and physics. Application forms
must be received by the department before December 15 for notifica-
tion by April 15. Application to the National Science Foundation for
fellowship support isalso encouraged. Remission of feesand apersonal
stipend are avail ableto graduate studentsin the department. Prospective
applicantsshoul d contact theDepartment 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 information.

COURSES

Course and lab instruction in the Department of Structural Biology
conformsto the “Policy on the Use of Vertebrate Animalsin Teaching
Activities,” the text of which isavailable at http://www.stanford.edu/
dept/DoR/rph/8-2.html.

SBI0O 199. Under graduate Resear ch—Investigations sponsored by
individual faculty members. Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Saff)

SBI O 228. Computational Structural Biology—(Same asBIOPHY S
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)

SBIO 229. The Eukaryote Chromosome—The principles of chro-
mosome structure and function including the structure, dynamics,
and topological forms of DNA; units and hierarchies of DNA coiling
in chromosomes; centromeres, telomeres, and basis of chromosome
maintenance and sorting in mitosis, mechanism of gene activation with
particular regard to enhancer, promoter, and terminator sequences; basis
of sequence-specific protein-DNA interaction; and organization and as-
sembly of thecell nucleus. Prerequisite: knowl edgeof basicbiochemistry
and cell biology.
3units, not given thisyear
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SBIO 241. Biological M acromolecules—(Same as BIOC 241, BIO-
PHY S241.) Thephysical and chemical basisof macromolecular function.
Forces that stabilize biopolymers with three-dimensional structures and
their functional implications. Thermodynamics, molecular forces, and
kinetics of enzymatic and diffusional processes, and relationship to their
practical applicationin 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; Puglisi, J; Garcia, K; Ferrell, J;
Block, S, Pande, V; Weis, W; Harbury, P)

SBIO 242. Methodsin Molecular Biophysics—(Same asBIOPHY S
242.) Thepotential utility of physical approachesto research, and how to
evauateliteraturethatincorporatesthesemethods. Experimental methods
inmolecular biophysicsfromtheoretical and practical standpoints. Empha-
sisison X-ray diffraction and nuclear magnetic resonance spectroscopy.
Additional topics include fluorescence spectroscopy, circular dichroism,
cal orimetry, and separation methods. Prerequisite: physical chemistry or
consent of instructor.
3 units, alternateyears, not given thisyear

SBI0 274. Topicsin NucleicAcid Structureand Function—Principles
of nucleic acid structure and function. Methodsfor investigating nucleic
acid structure. Limited to graduate students and postdoctoral fellowsin
structural biology. Prerequisite: consent of instructor.

2 units, Spr (Puglisi, J)

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

SBI 0 399. GraduateResear ch—Investigationssponsored by individual
faculty members. Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Saff)

2 | Smnrorp Burieriv, 2007-08

This file has been excerpted from the Stanford Bulletin, 2007-08, pages
702-703. Every effort has been made to ensure accuracy; post-press
changes may have been made here. Contact the editor of the bulletin
at arod @stanford.edu with changes or corrections. See the bulletin
web site at http://bulletin.stanford.edu for additional information.



