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 SCHOOL OF LAW
Emeriti: (Professors) Barbara Allen Babcock, Wayne G. Barnett, John

H. Barton, Paul Brest, Mauro Cappelletti, William Cohen, Lance E.
Dickson, Marc A. Franklin, Jack H. Friedenthal, Robert A. Girard,
William B. Gould IV, J. Myron Jacobstein, William C. Lazier, J. Keith
Mann, John Henry Merryman, David Rosenhan, Kenneth E. Scott,
Byron D. Sher, William H. Simon, Howard R. Williams

Dean: Larry D. Kramer
Vice Dean: Mark G. Kelman
Associate Dean for Curriculum: G. Marcus Cole
Associate Dean for Research and Academics: Michael Klausner
Senior Associate Dean and Chief Financial Officer: Frank Brucato
Associate Deans: Faye Deal, Catherine Glaze, Catherine Nardone, Susan

Robinson
Professors: Janet Cooper Alexander, Joseph Bankman, R. Richard

Banks, Gerhard Casper (on leave), G. Marcus Cole, Richard Craswell
(on leave Spring), Robert M. Daines (on leave Autumn), George
Fisher, Richard T. Ford, Barbara H. Fried, Lawrence M. Friedman,
Ronald J. Gilson (on leave Autumn), Paul Goldstein (on leave spring),
Henry T. Greely, Thomas C. Grey, Joseph A. Grundfest, Thomas C.
Heller, Deborah R. Hensler, Pamela S. Karlan, Mark G. Kelman,
Michael Klausner, Larry D. Kramer, Mark A. Lemley, Lawrence
Lessig, Miguel A. Mendez, A. Mitchell Polinsky, Robert L. Rabin,
Margaret Jane Radin (on leave), Deborah L. Rhode, James F. Strnad
II, Kathleen M. Sullivan (on leave), Barton H. Thompson, Jr., Michael
S. Wald, Robert Weisberg

Associate Professor: Michele Landis Dauber
Assistant Professors: Mariano-Florentino (Tino) Cuellar, Amalia D.

Kessler, Jenny S. Martinez
Associate Professors (Teaching): Michelle Alexander (on leave

Autumn), William S. Koski, Jayashri Srikantiah, Allen Weiner
Senior Lecturers: David W. Mills, Alan Morrison, Maude H. Pervere
Courtesy Professor: Daniel P. Kessler
Visiting Professors: Christopher R. Leslie, Lawrence C. Marshall, R.

Anthony Reese, Norman W. Spaulding, Eugene Volokh, Eric W.
Wright, Nancy A. Wright

Legal Research and Writing Instructors: Eric Fink, Grace Hum, Suzanne
Kim, Shana Lazerow, Beth McLellan, Jeanne Merino

Lecturers: Simao J. Avila, Marilyn Bautista, James Boddy, Margaret R.
Caldwell, Dana L. Curtis, Randee G. Fenner, Jeremy Fogel, Michelle
Greer Galloway, Thomas C. Goldstein, Jennifer Granick, Jonathan
Greenberg, Timothy H. Hallahan, Brad Handler, Amy Howe, Jeffrey
Kobrick, Ruben Kraiem, Michael R. Lozeau, Janet Martinez, Richard
Morningstar, Ralph Pais, Deborah Pearlstein, B. Howard Pearson,
Lisa M. Pearson, John Quigley, Stephen A. Rosenbaum, Daniel
Siciliano, Deborah A. Sivas, Helen Stacy, Peter Thiel, Erika Wayne,
Katherine C. Wright

School Office: Stanford Law School, Office of the Registrar, Law School
Building 559, Nathan Abbot Way, Stanford, CA 94305-8610

Phone: (650) 723-0994
Web Site: http://lawschool.stanford.edu/

Courses given in Law have the subject code LAW. For a complete list
of subject codes, see Appendix.

The School of Law was established as a department of the Universi-
ty in 1893. Its purpose is to provide a thorough legal education for stu-
dents who are fitted by their maturity and their previous academic train-
ing to pursue professional study under university methods of instruction.
The curriculum leading to the first professional degree in law (J.D.) con-
stitutes an adequate preparation for the practice of law in any English-
speaking jurisdiction. Graduate work leading to the degrees of Master
of Laws, Master of the Science of Law, and Doctor of the Science of Law
are also offered. For the full curriculum, see the Stanford University
School of Law web site at http://lawreg.stanford.edu. The school is on a
two-term academic calendar: Autumn term classes begin on September
7, 2004 and the term ends on December 15, 2004; Spring term classes
begin on January 18, 2005, and the term ends on May 2, 2005.

COURSES
GRADUATE

The following courses are open to qualified graduate students in oth-
er departments of the University with the consent of the instructor:

LAW 277. The Endangered Species Act and Federalism—The objec-
tives of the act; how well it has worked since enactment by Congress in
1973; and opportunities for improving its effectiveness. The role of states
and local governments; what states are doing to protect biodiversity; how
federal and state agencies interact under the act; and how states might
increase their involvement. The relevance of federalism in environmen-
tal policy. Stanford hosts a major policy conference on the Endangered
Species Act and federalism in early 2005; papers produced in this
seminar provided to conference participants to serve as background.

2 term units, Aut semester (Thompson)

LAW 604. Environmental Workshop—Academics, practitioners, and
policy makers discuss their current research or work in the environmental
and natural resources field. Students collaborate to lead in-class discus-
sions. Short reflection/discussion papers required.

2 term units, Spr semester (Caldwell)

LAW 307. Gender, Law, and Public Policy—(Same as FEMST 307.)
Topics: equal protection standards, employment, reproductive rights,
sexual harassment, rape, domestic violence, pornography, sexual orien-
tation, feminist legal theory, and the family. Prerequisite: second- or
third-year law student; others by consent of instructor.

3 term units, Spr semester (Rhode)
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LAW 329. Intellectual Property as a Strategic Asset—Open to
business students. How intellectual property, including patents, trade-
marks, copyrights, and trade secrets, creates value. Why intellectual
property based companies are among the most profitable, and why firms
such as Ford are shedding physical assets to concentrate their patent
portfolios and acquire brand names. Research project explores how a
student-chosen company manages intellectual property as an asset and
how it manages the lawÕs impact on the asset.

2 term units, Aut (Goldstein)

LAW 356. Public Policy Towards Disconnected Youth— Focus is on
chronically unemployed school dropouts, youth in the juvenile justice
system, and adolescents in the foster care system. Changes in law, policy,
social service systems, and education needed to help these youth; the
current legal and policy structure for responding to their needs and
behavior; and strengths and weaknesses of current approaches. Empha-
sis is on legislative rather than judicial perspective. Goal is to develop
recommendations for policy makers, advocates, and service providers.
Student teams work on projects with local government or nonprofit
agencies; teams present recommendations during Spring semester. Full-
year course. Mandatory first class attendance.

4 units, Aut, Spr semesters (Wald)

LAW 369. Professional Ethics—Focus is on the legal profession; also
related fields such as business, engineering, education, and environmen-
tal regulation. Topics include candor, confidentiality, conflicts of inter-
est, client relationship, competence, regulatory structures, social respon-
sibility, and public service.

3 term units, Aut semester (Rhode)

LAW 538. Sociology of Law—Same content as SOC 136/236. Topics
include: historical perspectives on the origins of law; rationality and legal
sanctions; normative decision making and morality; cognitive decision
making; crime and deviance; law in action versus law on the books;
organizational responses to law in the context of labor and employment;
the roles of lawyers, judges, and juries; and law and social change
emphasizing the American civil rights movement.

3 units, Aut (Dauber)

LAW 611. Interdisciplinary Seminar on Conflict Resolution—(Same
as MS&E 459, PSYCH 283.) Problems of conflict resolution and
negotiation from an interdisciplinary perspective. Presentations by fac-
ulty and scholars from other universities.

1 term unit, Spr semester (Hensler)

LAW 670. White Collar Crime—The law of economic and political
crimes. Topics include bribery and gratuities, mail and wire fraud, tax
fraud, extortion, securities fraud, racketeering, and money laundering.
Quasi-criminal laws on forfeiture of assets. Statutes, jurisprudence
underlying these crimes, and related issues of prosecutorial discretion
and attorney ethics.

3 term units, Aut semester (Mills)

NONPROFESSIONAL
The following course is open to undergraduates and graduate students

in other departments, and may be counted toward the B.A. degree, but
not toward professional degrees in law.

LAW 106. Introduction to American Law—(Same as AMSTUD 179,
POLISCI 122.) For undergraduates. The structure of the American legal
system, including the courts; American legal culture; the legal profession
and its social role, the scope and reach of the legal system, the back-
ground and impact of legal regulation, the relationship between the
American legal system and American society in general. GER:3b

5 units, Aut (Friedman)

SCHOOL OF MEDICINE
Dean: Philip Pizzo
Senior Associate Dean for Research and Training: John C. Boothroyd
Senior Associate Dean for Research and Training: Harry B. Greenberg
Senior Associate Dean for Medical Education: Julie Parsonnet

The School of Medicine offers courses of study leading to the M.S.,
Ph.D., and M.D. degrees.

UNDERGRADUATE PROGRAMS
At the undergraduate level, a number of the school’s courses are open

to any registered Stanford student who has fulfilled the prerequisites,
subject to the usual limits of course enrollment and faculty approval. In
the classroom, the school offers courses targeted to undergraduates as
well as graduate-level courses where advanced undergraduates with a
strong background in the life sciences are welcome. Among these offer-
ings are many Stanford Introductory Seminars for freshmen and sopho-
mores; interested students are encouraged to peruse the complete list of
these offerings in the “Stanford Introductory Seminars” section of this
bulletin or at http://www.stanford.edu/group/introsems/.

GRADUATE PROGRAMS
M.S. AND Ph.D. PROGRAMS

Crossdisciplinary training is a primary feature of the programs offered
at the Stanford School of Medicine. Home programs enable doctoral stu-
dents the opportunity to carry out dissertation research and training with
the School of Medicine basic science faculty, and the Biological Sciences
and Biophysics faculty in the School of Humanities and Sciences. De-
tailed information on M.S. and Ph.D. programs, curriculum, and research
can be found at http://med.stanford.edu/education/. Applications for all
graduate programs may be obtained from Graduate Admissions, Office
of the University Registrar, Old Union Building, 520 Lasuen Mall,
Stanford University, Stanford, CA 94305-3005, or at http://
gradadmissions.stanford.edu/.

M.D. PROGRAMS
The School of Medicine seeks to attract creative students who are

passionate about scholarship and wish to improve the health of the world’s
people through research, innovation, and leadership. Stanford’s new
curriculum provides a state-of-the-art education in biomedical and clin-
ical sciences along with in-depth study and independent research through
scholarly concentrations. The new curriculum features interdisciplinary
learning, with streamlined content and melding of basic science and clin-
ical instruction across the curriculum. Blocks of unscheduled time allow
for individual or group study, participation in elective courses, research,
and reflection. Alternative pathways through the curriculum include an
option of a fifth or sixth year of study as well as opportunities for earn-
ing joint degrees.

Broad clinical science education occurs throughout the curriculum
with exposure to patient care and the practice of medicine beginning on
the first day of medical school. Students may begin clinical clerkships
as early as May of the second year. All medical students complete for-
mal clinical experiences in medicine, surgery, pediatrics, obstetrics-
gynecology, family medicine, psychiatry, neurology, and critical care.

Scholarly concentrations offer opportunities for in-depth study in
subject areas including bioengineering, biomedical ethics and medical
humanities, biomedical informatics, clinical research, community health
and public service, health services and policy research, immunology,
molecular basis of medicine, women’s health, and other areas that are
independently designed. Students may pursue a scholarly concentration
through the Original Research Track or the Scholars Track. Students in
the Original Research Track pursue in-depth study in the area of concen-
tration as well as a four quarter, independent research project, conclud-
ing with completion and write-up of the project. Original research is not
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required in the Scholars Track. Students also have the opportunity to
conduct a Traveling Scholars project overseas. Following completion of
13 quarters of academic work, additional quarters may be taken at a de-
creased tuition rate. Completion of the M.D. degree must be achieved
within six years, unless a petition is granted to extend this time frame.

Students with strong interests in medical research as a career are urged
to investigate opportunities available under the auspices of the Medical
Scientist Training Program (MSTP). This program provides a limited
number of students the opportunity to pursue an individualized program
of research and course work leading to both the M.D. and Ph.D. degrees.
The estimated time for completion of the program is seven years. Stu-
dents interested in participating in the MSTP are asked to provide sup-
plemental information relevant to their research background and are
considered for entry into the MSTP at the time of their application to the
School of Medicine. Stanford also participates in a joint Master of Public
Health program with the University of California, Berkeley, which re-
quires an additional year to complete.

Stanford recognizes the diversity of the United States and California
populations and is committed to representing this diversity in the medi-
cal student class. Provided an applicant to the school has completed the
basic courses in physics, chemistry, and biology, the choice of an under-
graduate major may reflect other interests, including the arts and human-
ities. Course work in biochemistry and the behavioral sciences is strongly
recommended because of its importance in understanding medicine.
Extracurricular activities and breadth of interests and experiences play
an important role in the selection of students from among those applicants
having superior records.

For further details on the M.D. degree, including admission require-
ments, see http://med.stanford.edu/. For application materials write to
the Committee on Admissions, Stanford University School of Medicine,
251 Campus Drive, MSOB X3C01, Stanford, CA 94305-5404.

BIOCHEMISTRY
Emeriti: (Professors) Robert L. Baldwin, Paul Berg, David S. Hogness,

Arthur Kornberg, A. Dale Kaiser, I. Robert Lehman
Chair: Suzanne R. Pfeffer
Professors: Patrick O. Brown, Douglas L. Brutlag, Gilbert Chu, Ronald

W. Davis, James E. Ferrell, Jr., Daniel Herschlag, Mark A. Krasnow,
Suzanne R. Pfeffer, James A. Spudich

Associate Professor: Pehr A. B. Harbury
Assistant Professors: Aaron F. Straight, Julie A. Theriot
Courtesy Professors: Chaitan S. Khosla, Sharon Long
Department Offices: Beckman Center, B400
Mail Code: 94305-5307
Phone: (650) 723-6161
Web Site: http://biochem.stanford.edu/

Courses given in Biochemistry have the subject code BIOC. For a
complete list of subject codes, see Appendix.

Biochemistry is a department within the School of Medicine, with of-
fices and labs located in the Beckman Center for Molecular and Genetic
Medicine at the Stanford Medical Center. Courses offered by the depart-
ment may be taken by undergraduate, graduate, and medical school
students.

Advanced courses are offered in more specialized areas and they
emphasize the most recent developments in biochemistry, cell biology,
and molecular biology. These courses include the physical and chemi-
cal principles of biochemistry, enzyme reaction mechanisms, membrane
trafficking and biochemistry, molecular motors and the cytoskeleton,
mechanisms and regulation of nucleic acid replication and recombina-
tion, the biochemistry of bacterial and animal viruses, the molecular basis
of morphogenesis, the molecular and cell biology of yeast, and the struc-
ture and function of both eukaryotic and prokaryotic chromosomes.

Opportunities exist for directed reading and research in biochemis-
try and molecular biology, utilizing the most advanced research facili-
ties, including those for light and electron microscopy, chromatography

and electrophoresis, protein and nucleic acid purification, rapid kinetic
analysis, synthesis and analysis, single molecule analyses using laser light
traps, microarray generation and analysis and computer graphic work-
station facilities for protein and nucleic acid structural analysis. Ongo-
ing research utilizes a variety of organisms, from bacteria to animal cells.

GRADUATE PROGRAM
DOCTOR OF PHILOSOPHY

Requirements for the M.S. and Ph.D. degrees are described in the
“Graduate Degrees” section of this bulletin. The department does not
offer undergraduate degrees.

The Department of Biochemistry offers a Ph.D. program which be-
gins in the Autumn Quarter of each year. The program of study is designed
to prepare students for productive careers in biochemistry; its emphasis
is training in research, and each student works closely with members of
the faculty. In addition to the requirement for a Ph.D. dissertation based
on original research, students are required to complete six advanced
courses in biochemistry and related areas. Selection of these courses is
tailored to fit the background and interests of each student. A second
requirement involves the submission of three research proposals, which
are presented by the student to a small committee of departmental faculty
members who are also responsible for monitoring the progress of student
curricular and research programs. All Ph.D. students are expected to par-
ticipate actively in the department’s seminar program, and students are
encouraged to attend and to present papers at regional and national meet-
ings in cellular biochemistry and molecular biology. Teaching experience
is an integral part of the Ph.D. curriculum and is required for the degree.

The Department of Biochemistry offers an M.S. degree only to stu-
dents already enrolled in the Ph.D. program. Students should contact the
Graduate Studies adviser for more details.

Those applying for graduate study should have at least a baccalaure-
ate degree and should have completed work in cell and developmental
biology, basic biochemistry and molecular biology, and genetics. Also
required are: at least one year of university physics; differential and in-
tegral calculus; and analytical, organic, inorganic, and physical chemis-
try. The department is especially interested in those applicants who have
research experience in biology or chemistry. Students must submit an
application, including transcripts and letters of recommendation, by
December 15.

Beginning September 1, applications are available and can be request-
ed by mail from Graduate Admissions, Registrar’s Office, Old Union,
520 Lasuen Mall, Stanford University, Stanford CA 94304-3005, by
phone (650) 723-4291, or email at gradadmissions@stanford.edu. Ap-
plications may also be submitted electronically at http://gradadmissions.
stanford.edu/ and http://www.med.stanford.edu/school/biosciences/.
Applicants are notified by April 1 of decisions on their applications. Stan-
ford University requires scores from the Graduate Record Examination
(GRE) (verbal, quantitative, and analytical), and applicants must submit
scores from the GRE Subject Test in either biochemistry, biology, or
chemistry. Applicants should take the October GRE exam.

All applicants are urged to compete for non-Stanford fellowships or
scholarships, and U.S. citizens should complete an application for a
National Science Foundation Predoctoral Traineeship. Students are pro-
vided with financial support to cover normal living expenses; Stanford
tuition costs are paid.

All applicants for admission to the department are considered with-
out regard to race, color, creed, religion, sex, age, national origin, or
marital status.

Postdoctoral research training is available to graduates who hold a
Ph.D. or an M.D. degree. Qualified individuals may write to individual
faculty members for further information.

At present, the primary research interests of the department are the
structure and function of proteins and nucleic acids, the biochemistry and
control of development processes, molecular motors and the cytoskele-
ton, the trafficking of proteins between membrane-bound organelles, the
control and regulation of gene expression, bioinformatics/protein struc-
ture design, and the application of microarrays to problems in human
health and disease.
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COURSES
BIOC 118Q. Genomics, Bioinformatics, and Medicine—Stanford
Introductory Seminar. Preference to sophomores. The kind of knowledge
gained from sequencing the human genome and the implications of such
knowledge for medicine and biomedical research. Novel diagnostic
methods and treatment of diseases, including gene therapy and drug
design. The ethical implications of genetic information. The use of ge-
nome and disease databases to determine the function of genes involved
in disease. See http://biochem118.stanford.edu/. Recommended: BIO-
SCI 42 or HUMBIO 2A. GER:2b

3 units, Spr (Brutlag)

BIOC 199. Undergraduate Research—Prerequisite: consent of
instructor.

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

BIOC 202. Metabolic Biochemistry: Structure, Metabolism, and
Energetics—Structure and function of biological molecules, enzyme
kinetics and mechanisms, bioenergetics, pathways of intermediary me-
tabolism and their control, and membrane structure and function. Course
offered via online lectures and problem sets, with weekly small-group
review sessions.

1-3 units, Aut, Sum (Pfeffer, Theriot, Harbury)

BIOC 205. Molecular Foundations of Medicine—Topics include:
DNA structure, replication, repair, and recombination; chromosome
structure and function; gene expression including mechanisms for regu-
lating transcription and translation; and methods for manipulating DNA,
RNA, and proteins. Patient presentations illustrate how molecular biol-
ogy affects the practice of medicine.

3 units, Aut (Chu, Brown, Krasnow)

BIOC 210. Advanced Topics in Membrane Trafficking—The struc-
ture, function, and biosynthesis of cellular membranes and organelles.
Current literature. Prerequisites: 200, 203, or equivalents, and consent of
instructor.

3 units (Pfeffer) not given 2004-05

BIOC 214. Physical and Chemical Principles of Enzyme Function—
Enzymatic mechanisms, with emphasis on the fundamental behavior of
biochemical systems and the properties that emerge due to the complex
nature of these systems. Student presentations on specific enzymes based
on classic and current literature, developed in consultation with the
instructor. Prerequisites: BIOC/SBIO 241 and a course in organic
chemistry.

3-5 units (Herschlag) not given 2004-05

BIOC 215. Frontiers in Biological Research—(Same as DBIO 215,
GENE 215.) Literature discussion in conjunction with the Frontiers in
Biological Research seminar series hosted by Biochemistry, Develop-
mental Biology, and Genetics in which distinguished investigators
present current work. Students and faculty meet beforehand to discuss
papers from the speaker’s primary research literature. Students meet with
the speaker after the seminar to discuss their research and future direc-
tion, commonly used techniques to study problems in biology, and
comparison between the genetic and biochemical approaches in biological
research.

1 unit, Aut, Win, Spr (Harbury, Kingsley, Baker)

BIOC 217. Advanced Tutorial in Special Topics—Readings and
tutorial in membrane biochemistry, enzyme mechanisms, chromosome
structure, biochemical genetics, bacterial and animal viruses, and nucleic
acid enzymology. Conducted by advanced graduate students and post-
doctoral fellows.

1-3 units, Aut, Win, Spr, Sum, by arrangement (Staff)

BIOC 218. Computational Molecular Biology—Online course; see
http://biochem218.stanford.edu. For molecular biologists and computer
scientists. Major issues, existing methods, and future directions concern-
ing biological sequences and structure. Topics: accessing molecular
databases, pattern search, classification of sequence and structure, align-
ment of sequences, rapid similarity searching, phylogenies, automated

pattern learning, representing protein structure, gene expression profil-
ing, clustering expressed genes, and discovering transcription factor
binding sites. Lecture/lab. Final project. Enrollment limited to 40.
Prerequisite: BIOSCI 52 or equivalent, or consent of instructor.

3 units (Brutlag) not given 2004-05

BIOC 220. Chemistry of Biological Processes—(Same as MPHA
220.) The principles of organic and physical chemistry as applied to
biomolecules. Goal is a working knowledge of chemical principles that
underlie biological processes, and chemical tools used to study and
manipulate biological systems. Prerequisites: organic chemistry and
biochemistry, or consent of instructor.

4 units, Aut (Wandless, Herschlag, Chen, Bogyo)

BIOC 221. The Teaching of Biochemistry—Required for teaching
assistants in 203, 204, 217, or 218. Practical experience in teaching on a
one-to-one basis, and problem set design and analysis. Familiarization
with current lecture and text materials; evaluations of class papers and
examinations. Prerequisite: enrollment in the Biochemistry Ph.D. pro-
gram or consent of instructor.

3 units, Aut, Win, Spr, Sum (Staff)

BIOC 230. Molecular Interventions in Human Disease—For M.D.
students who intend to declare a concentration in molecular basis of
medicine, M.S.T.P. students, and Ph.D. students interested in medicine.
Advanced medical biochemistry focusing on cases where molecular-level
research has led to new medical treatments or changes in the understand-
ing of important diseases. The underlying molecular basis of diseases and
the reasons for success and failure in molecular approaches to treatment.
Student-led discussions on primary medical and scientific literature.

2-3 units, Aut (Theriot, Harbury)

BIOC 241. Biological Macromolecules—(Enroll in SBIO 241.)
3-5 units, Aut (Puglisi, Block, Herschlag, Kirkegaard, McKay,

Pande, Garcia)

BIOC 242. Methods in Molecular Biophysics—(Enroll in SBIO 242.)
3 units, Win (Weis, Puglisi) alternate years, not given 2005-06

BIOC 257. Currents in Biochemistry—Limited to graduate students
and postdoctoral fellows in Biochemistry. Seminars by Biochemistry
faculty on their ongoing research. Background, current advances and
retreats, general significance, and tactical and strategic research direc-
tions. Written reviews required.

1-2 units (Kornberg, Lehman) not given 2004-05

BIOC 299. Directed Reading—Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum, by arrangement (Staff)

BIOC 399. Research and Special Advanced Work—Prerequisite:
consent of instructor.

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

BIOC 450. Introduction to Biotechnology—(Same as CHEMENG
450.) Faculty from the schools of Medicine, Humanities and Sciences,
and Engineering, and industrial speakers review the interrelated ele-
ments of modern biotechnology. Topics: development of recombinant
protein pharmaceuticals, bacterial fermentation and scale-up, mammali-
an cell culture and scale-up, transgenic animals, transgenic protein
production in plants, isolation and purification of protein pharmaceuti-
cals, formulation and delivery of pharmaceutical proteins, environmen-
tal biotechnology, metabolic engineering, industrial enzymes, diagnos-
tic devices, transcriptomics and proteomics, drug delivery systems.
Prerequisite: graduate student or upper-division undergraduate in sci-
ences or engineering.

3 units, Spr (Staff)

BIOC 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted
in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)
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CENTER FOR BIOMEDICAL
ETHICS
Co-Directors: David C. Magnus, Thomas A. Raffin
Associate Director: Mildred K. Cho
Assistant Director: Anne J. Footer
Participating Faculty and Staff: Clarence H. Braddock, LaVera M.

Crawley, Margaret Eaton, Maren Grainger-Monsen, Henry Greely,
Judy Illes, Agnieszka Jaworska, Barbara A. Koenig, Sandra S. Lee,
Jose R. Maldonado, Audrey Shafer, Sara L. Tobin

Center Offices: 701 Welch Road, Building A, Suite 1105, Palo Alto, CA
94304

Mail Code: 94304-5748
Phone: (650) 723-5760
Web Site: http://scbe.stanford.edu/

The Stanford University Center for Biomedical Ethics (SCBE) is
dedicated to interdisciplinary research and education in biomedical eth-
ics, and provides clinical and research ethics consultation. SCBE serves
as a scholarly resource on emerging ethical issues raised by medicine and
biomedical research.

SCBE offers a scholarly concentration in Biomedical Ethics and
Medical Humanities to medical students. This program allows medical
students to study in depth the ethical and humanistic dimensions of re-
search and practice. Additional information on requirements for the
scholarly concentration, and a comprehensive list of other related courses
is available at http://scbe.stanford.edu/education/bemh.html.

COURSES
For further information, see the Stanford University School of

Medicine Catalog.

MEDICINE
MED 211. Creative Writing—For writers of all levels. Uses of creative
writing including understanding the experience of medical training.

2 units, Win (Shafer)

INDE 212. The Human Condition: Medicine, Arts, and Humanities—
The interdisciplinary field of medical humanities: the use of the arts and
humanities to examine medicine in personal, social, and cultural con-
texts. Topics include the doctor/patient relationship, the patient perspec-
tive, the meaning of doctoring, and the meaning of illness. Sources
include visual and performance arts, film, and literary genres such as
poetry, fiction, and scholarly writing. Non-M.D. students may enroll
with consent of instructor.

2 units, Spr (Zaroff, Shafer)

MED 250A. Medical Ethics—Required core course for Scholarly
Concentration in Biomedical Ethics and Medical Humanities. The field
of bioethics including theoretical approaches to bioethical problems.
Contemporary controversies and clinical cases. Issues include: genetics
and stem cell research; rationing; ethical issues in care at the end of life;
organ transplantation issues. Values that arise in different situations and
clinical encounters. This course is the required core course for the
Scholarly Concentration in Biomedical Ethics and Medical Humanities.

2 units, Win (Magnus)

MED 250B Medical Ethics II—Topic varies by year. The integration of
ethical theory with applications of theory or conceptual issues in medi-
cine, health care, and the life and social sciences. Possible topics include:
death and dying; genetics and ethics, concepts of health and disease; the
ethics of international research; and ethical implications of new repro-
ductive technology.

2 units, Spr (Magnus)

MED 255. The Responsible Conduct of Research—A forum for
scientists to familiarize themselves with institutional policies/practices

and professional standards that define scientific integrity. Overview of
ethics in research, authorship, patents, and human interest at the academ-
ic-commercial interface, and small group sessions for more extended
discourse between students and faculty. Completion fulfills NIH/AD-
AMHA requirement for instruction in the ethical conduct of research.
Required course for incoming students.

1 unit, Win (Staff)

INTERDEPARTMENTAL OFFERINGS
BUSINESS
GSBGEN 522. Ethical Issues in the Biotech Industry

2 units, Win (Eaton)

CULTURAL AND SOCIAL ANTHROPOLOGY
CASA 82A. Race and Medicine

5 units (Lee) not given 2004-05

CASA 130A. Bioethics and Anthropology
5 units, Spr (Koenig)

ETHICS IN SOCIETY
ETHICSOC 77. Methodology in Ethics: Translating Theory into
Practice

5 units, Spr (Koenig)

HEALTH RESEARCH AND POLICY
HRP 209. Medicine and the Law

2 units, Win (Eaton)

HRP 210. Health Law and Policy—(Same as LAW 313)
3 units, Aut semester (Greely)

PHILOSOPHY
PHIL 78. Medical Ethics

4 units, Spr (Collier)

BIOMEDICAL INFORMATICS
PROGRAM
Committee: Russ B. Altman (Chair and Program Director); Mark A.

Musen (Co-Director); Betty Cheng, Amar K. Das, Lawrence M.
Fagan (Associate Directors); Douglas L. Brutlag, Parvati Dev, Alan
M. Garber, Teri E. Klein, Henry Lowe

Participating Faculty and Staff by Department:
Opportunities for research are not limited to the specific faculty and

departments listed.
Anesthesia: David M. Gaba (Professor)
Biochemistry: Douglas L. Brutlag (Professor)
Bioengineering: Scott L. Delp (Associate Professor)
Biostatistics: Richard A. Olshen (Professor)
Business: Alain C. Enthoven (Professor, emeritus), Alan M. Garber

(Professor, by courtesy)
Chemistry: Vijay Pande (Assistant Professor)
Civil and Environmental Engineering: Raymond E. Levitt (Professor)
Computer Science: Serafim Batzoglou (Assistant Professor), Leo Guibas

(Professor), Daphne Koller (Associate Professor), Jean-Claude
Latombe (Professor), Gio Wiederhold (Professor, Research,
emeritus), Terry Winograd (Professor)

Electrical Engineering: Albert Macovski (Professor, emeritus)
Genetics: Russ B. Altman (Associate Professor), Mike Cherry (Associate

Professor, Research), Stanley N. Cohen (Professor), Stuart Kim
(Associate Professor), Teri E. Klein (Senior Research Scientist),
Richard M. Myers (Professor)

Health Research and Policy: Byron W. Brown, Jr. (Professor, emeritus),
Mark A. Hlatky (Professor), Richard A. Olshen (Professor), Robert
Tibshirani (Professor)
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Management Science and Engineering: Ronald A. Howard (Professor),
Ross D. Shachter (Associate Professor)

Mathematics: Samuel Karlin (Professor, emeritus)
Medicine: Terrance Blaschke (Professor), Robert W. Carlson

(Professor), Amar K. Das (Assistant Professor), Parvati Dev (Senior
Research Scientist), Lawrence M. Fagan (Senior Research Scientist),
Alan M. Garber (Professor), Mary Goldstein (Associate Professor),
Michael Higgins (Consulting Associate Professor), Peter D. Karp
(Consulting Assistant Professor), John Koza (Consulting Professor),
Henry Lowe (Associate Professor, Research; Senior Associate Dean
for Information Resources and Technology), Mark A. Musen
(Professor), Douglas K. Owens (Associate Professor), Glenn Rennels
(Consulting Assistant Professor), P.J. Utz (Associate Professor),
Michael Walker (Consulting Assistant Professor)

Neurosurgery: John R. Adler (Professor), Ramin Shahidi (Assistant
Professor, Research)

Obstetrics and Gynecology: W. LeRoy Heinrichs (Professor, emeritus)
Pathology: Arend Sidow (Assistant Professor)
Psychiatry and Behavioral Sciences: Amar K. Das (Associate Professor)
Radiation Oncology: Arthur L. Boyer (Professor), Lei Xing (Assistant

Professor, Research)
Radiology: Gary H. Glover (Professor), Sandy A. Napel (Professor),

Norbert J. Pelc (Professor), Geoffry Rubin (Associate Professor)
Statistics: Trevor J. Hastie (Professor), Susan Holmes (Professor), Art

Owen (Professor)
Structural Biology: Michael Levitt (Professor)
Surgery: Thomas Krummel (Professor), Charles Taylor (Assistant

Professor, Research)
Program Offices: MSOB 215
Mail Code: 94305-5479
Phone: (650) 723-6979
Web Site: http://www.smi.stanford.edu/academics/

Courses given in Biomedical Informatics Program have the subject
code BIOMEDIN. For a complete list of subject codes, see Appendix.

This interdisciplinary program was created in response to a recognized
need for well-trained researchers and academic leaders in the expand-
ing field of biomedical informatics. The Biomedical Informatics Program
was formerly called Medical Informatics Sciences (1982-2000).

The program in Biomedical Informatics emphasizes research to develop
novel computational methods that can advance biomedicine. Students
receive training in the investigation of new approaches to conceptual
modeling and to development of new algorithms that address challenging
problems in the biological sciences and clinical medicine. Students with
a primary interest in developing new informatics methods and knowledge
are best suited for this program. Students with a primary interest in the
biological or medical application of existing informatics techniques may
be better suited for training in the application areas themselves.

GRADUATE PROGRAMS
The Biomedical Informatics Program is interdepartmental and offers

instruction and research opportunities leading to M.S. and Ph.D. degrees
in Biomedical Informatics. All students are required to complete the core
curriculum requirements outlined below, and also to elect additional
courses to complement both their technical interests and their goals in
applying informatics methods to clinical settings, biology, or imaging.
Students who fail to maintain a 3.0 grade point average (GPA) in all five
categories of the core curriculum are expected to pass a comprehensive
exam in that area before the graduate degree is granted. In addition, all
degree candidates must pass an oral examination that tests the student’s
ability to integrate the various components of the curriculum and to re-
late them to the overall field of biomedical informatics.

The core curriculum is common to all degrees offered by the program
but is adapted or augmented depending on the interests and prior experi-
ence of the student. Deviations from the core curriculum outlined below
must be justified in writing and approved by the student’s Biomedical
Informatics academic adviser and the chair of the Biomedical Informat-
ics Committee. It should be noted, however, that the program is intend-

ed to provide flexibility and to complement other opportunities in applied
medical research that exist at Stanford. Although most students are ex-
pected to comply with the basic program of study outlined here, special
arrangements can be made for those with unusual needs or those simul-
taneously enrolled in other degree programs within the University. Sim-
ilarly, students with prior relevant training will have the curriculum ad-
justed to eliminate requirements that were met as part of their prior
training.

CORE CURRICULUM
All students are expected to participate regularly in the Biomedical

Informatics Student Seminar (201) and Colloquia (200), regardless of
whether they register for credit in those courses. In addition, all students
are expected to fulfill requirements in the following five categories:
1. Core Biomedical Informatics (15 units): students are expected to

understand current applications of computers in biology and medi-
cine and to develop a broad appreciation for research in the manage-
ment of biomedical information. Required courses are the three quar-
ter sequence Introduction to BIOMEDIN 210, 211, and 214, all of which
should be taken during the first year in the program. Students must
also take an additional 3 units of Biomedical Informatics course work
(which may include crosslisted courses from other departments, but
not including BIOMEDIN 200, 201, 299, 302, 303, or 305), selected
in consultation with the academic adviser. BIOMEDIN 212 is required.

2. Computer Science (9 units): the student is expected to acquire a knowl-
edge of the use of computers, computer organization, programming,
and symbolic systems. It is assumed that students will have had by
matriculation prior computing experience at least equivalent to a
course introducing the fundamentals of data structures and algorithms
such as CS 103A,B, 103X, 106A,B, 106X, or other courses approved
by academic adviser or executive committee. All students are required
to take a minimum of 9 units of courses in the Department of Com-
puter Science. If similar courses have not been taken previously, these
units must include CS 121, 161, and a course that requires significant
programming and knowledge of machine architectures (for example,
EE 182, CS 110, or the CS 193 series). For those who have taken such
courses previously, replacement units may be taken from any other
course in CS selected by the student and approved by the academic
adviser. A course in databases is especially recommended. With the
exception of CS 110, all other courses applied to the degree require-
ments must be numbered 137 or higher.

3. Probability, Statistics, and Decision Science (9 units): students are
required to take at least three courses that span the following five
topics: basic probability theory, Bayesian statistics, decision analy-
sis, machine learning, and experimental-design techniques. Prior
courses in statistics at least equivalent to STATS 60 and calculus
equivalent to MATH 42 are prerequisites. A prior course in linear
algebra equivalent to MATH 103 or 113 is recommended. For the
probability requirements, students may, for example, take MS&E 120,
STATS 116, or MS&E 221. For the statistics requirements, students
should take STATS 141, if they have not had an equivalent class pri-
or to entry to the program. Otherwise, sequences (taken after STATS
116) may include STATS 200 followed by a course in stochastic
modeling, machine learning or data mining, such as STATS 202, 215,
or 315A,B, or CS 228 or 229. Options for decision analysis include
MSE 152 or 252, or cost effectiveness analysis (BIOMEDIN 432).
Specific courses should be chosen in consultation with the student’s
academic adviser. Also recommended is a course in the psychology
of human problem solving.

4. Biomedical Domain Knowledge (9 units): students are expected to
acquire an understanding of pertinent life sciences and how to ana-
lyze a domain of application interest. Prior courses in biology at least
equivalent to BIOSCI 41 and 42 are prerequisites. All students must
have completed a course in basic biochemistry, molecular biology, or
genetics. Other areas of basic biology may be an acceptable alternative.
Exposure to laboratory methods in biology is encouraged. All students
without formal health care training must take BIOMEDIN 207.
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5. Social and Ethical Issues (6 units): candidates are expected to be fa-
miliar with key issues regarding ethics, public policy, financing, or-
ganizational behavior, management, and pertinent legal topics. Stu-
dents may select at least 6 units from suitable courses that include, for
example, BIOMEDIN 250, 256, and 432; CS 201; HRP 390, 391, and
392, or any other advanced course in policy and social issues proposed
by the student and approved by the Biomedical Informatics academ-
ic adviser.
The core curriculum generally entails a minimum of 46 units of course

work, but can require substantially more or less depending upon the
courses selected and the previous training of the student. The varying
backgrounds of students are well recognized and no one is required to
take courses in an area in which he or she has already been adequately
trained; under such circumstances, students are permitted to skip courses
or substitute more advanced work. Students design appropriate programs
for their interests with the assistance and approval of their Biomedical
Informatics academic adviser. At least 27 units of formal course work
are expected.

PROGRAM REQUIREMENTS FOR THE
ACADEMIC M.S., PROFESSIONAL M.S.,
AND COTERMINAL DEGREES

Students enrolled in any of the M.S degrees must complete the pro-
gram requirements in order to graduate. Programs of at least 54 units that
meet the following guidelines are normally approved:
1. Completion of the core curriculum.
2. A minimum of 6 additional units of courses in Computer Science

numbered 135 or higher, courses in Management Science and Engi-
neering or Statistics numbered 200 or higher, PSYCH 256 or 267, or
relevant courses in other departments approved by the student’s ac-
ademic adviser.

3. Electives: additional courses to bring the total to 54 or more units.
4. Teaching: all students are expected to act as Teaching Assistants

(TAs) for at least one course during their first two years of training.
This will generally be in one of the informatics short courses, although
another course approved by the program faculty may occasionally be
substituted.
The University requirements for the M.S. degree are described in the

“Graduate Degrees” section of this bulletin.

MASTER OF SCIENCE (ACADEMIC)
This degree is designed for individuals who wish to undertake in-depth

study of biomedical informatics. Normally, a student spends two years
in the program and implements and documents a substantial project dur-
ing the second year. The first year involves acquiring the fundamental
concepts and tools through course work and research project involve-
ment. All first- and second-year students are expected to devote 50 per-
cent or more of their time participating in research projects. Research
rotations are not required, but can be done with approval of the academ-
ic adviser or training program director. Graduates of this program are
prepared to contribute creatively to basic or applied projects in biomed-
ical informatics. This degree requires a written research paper to be ap-
proved by two faculty members.

MASTER OF SCIENCE (PROFESSIONAL)
This new degree is primarily designed for the working professional

who already has advanced training in one discipline and wishes to acquire
interdisciplinary skills. This program is offered part-time and courses are
available online. The professional M.S. is offered in conjunction with
Stanford Center of Professional Development (SCPD), which establishes
the rates of tuition and fees. SCPD is based on the honors cooperative
model (HCP), which assumes that the student is working in a corporate
setting and is enrolled in the M.S. on a part-time basis. The student has
up to five years to complete the program. Research projects are optional
and the student must make arrangements with program faculty. Gradu-
ates of this program are prepared to contribute creatively to basic or ap-
plied projects in biomedical informatics.

MASTER OF SCIENCE (COTERMINAL)
The coterminal degree program allows undergraduates to study for a

master’s degree while completing their bachelor’s degree(s) in the same
or a different department. Please refer to the “Coterminal Bachelor’s and
Master’s Degrees” section under “Undergraduate Degrees and Pro-
grams” in this bulletin for additional information.

The coterminal Master of Science program follows the same program
requirements as the Master of Science (Professional), except for the re-
quirement to be employed in a corporate setting. The coterminal degree
is only available to current Stanford undergraduates. Coterminal students
are enrolled full-time and courses are taken on campus. Research projects
are optional and the student must make arrangements with program fac-
ulty. Graduates of this program are prepared to contribute creatively to
basic or applied projects in biomedical informatics

For University coterminal degree program rules and University ap-
plication forms, see http://registrar.stanford.edu/publications/#Coterm.

DOCTOR OF PHILOSOPHY
The University’s basic requirements for the doctorate (residence,

dissertation, examination, and so on) are discussed in the “Graduate
Degrees” section of this bulletin.

Individuals wishing to prepare themselves for careers as independent
researchers in biomedical informatics, with applications experience in
bioinformatics, clinical informatics, or imaging informatics, should apply
for admission to the doctoral program. The following are additional re-
quirements imposed by the Biomedical Informatics Interdisciplinary
Committee:
1. A student should plan and successfully complete a coherent program

of study including the core curriculum, oral examination, and addi-
tional requirements for the master’s program. In addition, doctoral
candidates are expected to take at least two more advanced courses
(see categories under item ‘2’ of the master’s program requirements).
In the first year, two or three research rotations are strongly encour-
aged. The master’s requirements, including the oral examination,
should be completed by the end of the second year in the program (six
quarters of study, excluding summers). Doctoral students are gener-
ally advanced to Ph.D. candidacy after completing the oral examina-
tion. A student’s academic adviser has primary responsibility for the
adequacy of the program, which is regularly reviewed by the Gradu-
ate Study Committee of the Biomedical Informatics program.

2. To remain in the Ph.D. program, each student must attain a grade point
average (GPA) as outlined above, and must pass a comprehensive
exam covering introductory level graduate material in any curricu-
lum category in which he or she fails to attain a GPA of 3.0. The stu-
dent must fulfill these requirements and apply for admission to can-
didacy for the Ph.D. by the end of six quarters of study (excluding
summers). In addition, reasonable progress in the student’s research
activities is expected of all doctoral candidates.

3. During the third year of training, generally in the Winter Quarter, each
doctoral student is required to give a preproposal seminar that de-
scribes evolving research plans and allows program faculty to assure
that the student is making good progress toward the definition of a
doctoral dissertation topic. By the end of nine quarters (excluding
summers), each student must orally present a thesis proposal to a dis-
sertation committee that generally includes at least one member of the
Graduate Study Committee of the Biomedical Informatics program.
The committee determines whether the student’s general knowledge
of the field, and the details of the planned thesis, are sufficient to jus-
tify proceeding with the dissertation.

4. As part of the training for the Ph.D., each student is required to be a
teaching assistant for two courses approved by BMI; one should be
completed in the first two years of study.

5. The most important requirement for the Ph.D. degree is the disserta-
tion. Prior to the oral dissertation proposal and defense, each student
must secure the agreement of a member of the program faculty to act as
dissertation adviser. The principal adviser need not be an active mem-
ber of the Biomedical Informatics program faculty, but all commit-
tees should include at least one participating BMI faculty member.
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6. No oral examination is required upon completion of the dissertation.
The oral defense of the dissertation proposal satisfies the University
oral examination requirement.

7. The student is expected to demonstrate an ability to present scholar-
ly material orally and present his or her research in a lecture at a for-
mal seminar.

8. The student is expected to demonstrate an ability to present scholar-
ly material in concise written form. Each student is required to write
a paper suitable for publication, usually discussing his or her doctor-
al research project. This paper must be approved by the student’s
academic adviser as suitable for submission to a refereed journal
before the doctoral degree is conferred.

9. The dissertation must be accepted by a reading committee composed of
the principal dissertation adviser, a member of the program faculty, and
a third faculty member chosen from anywhere within the University.

COURSES
BIOMEDIN 156/256. Economics of Health and Medical Care—
(Same as ECON 156/256.) Graduate students with research interests
should take ECON 248. Institutional, theoretical, and empirical analy-
sis of the problems of health and medical care. Topics: institutions in the
health sector; measurement and valuation of health; nonmedical deter-
minants of health; medical technology and technology assessment; de-
mand for medical care and medical insurance; physicians, hospitals, and
managed care; international comparisons. Prerequisites: ECON 50 and
102A or equivalent statistics, or consent of instructor. Recommended:
ECON 51.

5 units, Aut (Bhattacharya)

BIOMEDIN 200. Biomedical Informatics Colloquium—Series of
colloquia offered by program faculty, students, and occasional guest
lecturers. Credit available only to students in a Biomedical Informatics
degree program. May be taken no more than three times for credit.

1 unit, Aut, Win, Spr (Musen)

BIOMEDIN 201. Biomedical Informatics Student Seminar—Partic-
ipants report on recent articles from the Biomedical Informatics literature
or their research projects. Goal is to teach presentation skills. Credit
available only to students in an Biomedical Informatics degree program.
May be repeated three times for credit.

1 unit, Aut, Win, Spr (Musen)

BIOMEDIN 210. Introduction to Biomedical Informatics: Funda-
mental Methods—(Same as CS 270.) Issues in the modeling, design,
and implementation of computational systems for use in biomedicine.
Topics: basic knowledge representation, controlled terminologies in
medicine and biological science, fundamental algorithms, information
dissemination and retrieval, knowledge acquisition, and ontologies.
Emphasis is on the principles of modeling data and knowledge in
biomedicine and on translation of resulting models into useful automated
systems. Recommended: understanding of the basic principles of object-
oriented systems at the level of CS 107.

3 units, Aut (Musen)

BIOMEDIN 211. Introduction to Biomedical Systems—(Same as CS
271.) Focus is on information systems and decision-support technology.
System requirements, data, standards, algorithms, and implementation
issues. Prerequisite: 210.

1-3 units, Win (Das)

BIOMEDIN 212. Biomedical Informatics Project Course—(Same as
CS 272.) Hands-on software building. Students conceive, design, spec-
ify, implement, evaluate, and report on a software project in the domain
of biomedicine. Focus is on pragmatics of creating written proposals,
providing status reports, and preparing final reports. Introductory-level
aspects of software engineering such as version control, UML, and
testing. Prerequisites: 210 or 214, or consent of instructor; CS 106.

3 units, Aut (Altman, Cheng, Klein)

BIOMEDIN 214. Representations and Algorithms for Computa-
tional Molecular Biology—(Same as BIOE 214, CS 274.) Topics:
algorithms for alignment of biological sequences and structures, com-
puting with strings, phylogenetic tree construction, hidden Markov
models, computing with networks of genes, basic structural computa-
tions on proteins, protein structure prediction, protein threading tech-
niques, homology modeling, molecular dynamics and energy minimiza-
tion, statistical analysis of 3D biological data, integration of data sources,
knowledge representation and controlled terminologies for molecular
biology, graphical display of biological data, and genetic algorithms and
programming applied to biological problems. Prerequisites: program-
ming skills and matrix algebra.

4 units, Spr (Altman)

BIOMEDIN 216. Lectures on Representations and Algorithms for
Molecular Biology—Lecture series for BIOMEDIN 214. Recommend-
ed: familiarity with biology.

1 unit, Spr (Altman)

BIOMEDIN 228. Influence Diagrams and Probabilistics Networks—
(Enroll in MS&E 355.)

3 units (Shachter) not given 2004-05

BIOMEDIN 230. Knowledge Acquisition for Expert Systems—
(Same as CS 525.) For graduate students. Experimental approaches to the
construction of expert-system knowledge bases. Topics: interviewing
techniques, formal and informal approaches to modeling expert knowl-
edge, and automated tools that facilitate knowledge acquisition. Enroll-
ment limited to 20. Prerequisite: one course in artificial intelligence.

2 units, Spr (Musen)

BIOMEDIN 231. Computational Molecular Biology—(Enroll in BIOC
218.)

3 units (Brutlag) not given 2004-05

BIOMEDIN 233. Intermediate Biostatistics: Analysis of Discrete
Data—(Same as STATS 261, HRP 261.) The 2x2 table. Chi-square test.
Fisher’s exact test. Odds ratios. Sampling plans; case control and cohort
studies. Series of 2x2 tables. Mantel Hantzel. Other tests. k x m tables.
Matched data logistic models. Conditional logistic analysis, application
to case-control data. Log-linear models. Generalized estimating equa-
tions for longitudinal data. Cell phones and car crashes: the crossover
design. Special topics: generalized additive models, classification trees,
bootstrap inference.

3 units, Win (Hastie)

BIOMEDIN 234. Biomedical Genomics—How genomics is influenc-
ing medical research and health-care delivery, illuminating the genomic
discoveries being translated into diagnostic and therapeutic medical
applications. Themes: the relevance of human genome project and
functional genomics to inherited and acquired diseases, and the role of
public databases and computational methods for solving problems in
biology. Human genetic variation, SNPs, comparative genomics, com-
puter models of biological processes, microbial genomics, pharmacoge-
nomics, structure-based drug design, gene therapy. Case studies demon-
strate the use of information technologies for converting molecular
biological data into knowledge that can improve patient care and accel-
erate the discovery of new therapeutics.

3 units, Win (Shafer)

BIOMEDIN 239. Computer-Based Medical Education—Directed
reading and research for graduate students in web-based hypermedia and
simulation techniques in education. Possible topics: replacement of a
lecture or a lab session, distance learning, student models, and clinical
case simulations.

1-6 units, Aut, Win, Spr, Sum (Dev)

BIOMEDIN 240. Causal Models in Biomedical Informatics—Com-
putational formalisms for encoding causal models in biological and
biomedical domains from recent work on modeling genetic networks;
also models that arise in medical applications. Readings include papers
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that describe causal models within a specific representational frame-
work. Associated methods for reasoning over knowledge structures in
that paradigm and for inducing such models from data. Goal is to
understand how to represent, reason about, and discover biological
knowledge in each framework, along with the strengths and weaknesses
of that formalism.

3 units (Langley) not given 2004-05

BIOMEDIN 251. Outcomes Analysis—(Same as HRP 252.) Introduc-
tion to methods of conducting empirical studies which use large existing
medical, survey, and other databases to ask both clinical and policy
questions. Econometric and statistical models used to conduct medical
outcomes research.. How research is conducted on medical and health
economics questions when a randomized trial is impossible. Problem
sets emphasize hands-on data analysis and application of methods,
including re-analyses of well-known studies. Prerequisites: one or more
courses in probability, and statistics or biostatistics.

3 units, Spr (Bhattacharya)

BIOMEDIN 262. Computational Genomics—(Same as CS 262.)
Applications of computer science to genomics, and concepts in genomics
from a computer science point of view. Topics: dynamic programming,
sequence alignments, hidden Markov models, Gibbs sampling, and
probabilistic context-free grammars. Applications of these tools to
sequence analysis: comparative genomics, DNA sequencing and assem-
bly, genomic annotation of repeats, genes, and regulatory sequences,
microarrays and gene expression, phylogeny and molecular evolution,
and RNA structure. Prerequisites: 161 or familiarity with basic algorith-
mic concepts. Recommended: basic knowledge of genetics.

3 units, Win (Batzoglou)

BIOMEDIN 278. Probabilistic Models in Artificial Intelligence—
(Enroll in CS 228.)

3 units, Aut (Koller)

BIOMEDIN 299. Directed Reading and Research
1-18 units, Aut, Win, Spr, Sum (Staff)

BIOMEDIN 301. Special Topics in Biomedical Informatics
1-6 units, Aut, Win, Spr, Sum (Staff)

BIOMEDIN 303. Statistics for Research—Emphasis is on when and
how to use the methods rather than on proofs. How to describe data and
detect unusual values, compare treatment effects, interpret p-values,
detect and quantify trends, detect and measure association and correla-
tion, determine the sample size and power for an experiment, and choose
statistical tests and software. Topics include descriptive statistics (mean,
median, standard deviation, standard error), probability, paired and
unpaired t-tests, analysis of variance, correlation, regression, chi-square,
discriminant analysis, and power and sample size. Statistical analysis
software including Excel and Statistica.

1 unit, Spr (Walker)

BIOMEDIN 328. Computational Structural Biology—(Enroll in
SBIO 228, BIOPHYS 228.)

3 units, Aut, Win (Levitt)

BIOMEDIN 329. Topics in Artificial Intelligence—(Enroll in CS 329.)
3 units, by arrangement (Staff)

BIOMEDIN 345. Genome Database Seminar—(Same as CS 545G.)
Principles and methodologies for databases that encode molecular biology
information including DNA sequences, protein sequence and structure,
gene expression, and metabolic and other functional genomics data.
Representation and integration of data sources, and presentation for
biomedical and pharmaceutical researchers. Issues: data structures and
ontologies, cross-referencing, quality control and error detection, search
processes, suitability of DBMSs, data provenance, and privacy protection
for patient-derived information. Presentations by experts from commer-
cial and research organizations. May be combined with a 395 project.

1 unit (Wiederhold) not given 2004-05

BIOMEDIN 348. Computer Graphics: Image Synthesis Tech-
niques—(Enroll in CS 348B.)

3-4 units, Spr (Hanrahan)

BIOMEDIN 366. Computational Biology—(Same as STATS 166/366.)
For biologists, applied mathematicians, statisticians, or computer scien-
tists. Methods necessary to understand sequence alignments and phylo-
genetic trees built from molecular data, and general genetic data. Phylo-
genetic trees, median networks, microarray analysis, Bayesian statistics.
Binary labeled trees as combinatorial objects, graphs, and networks.
Distances between trees. Multivariate methods (PCA, CA, multidimen-
sional scaling). Combining data, nonparametric inference. Algorithms
used: branch and bound, dynamic programming, Markov chain approach
to combinatorial optimization (simulated annealing, Markov chain Mon-
te Carlo, approximate counting, exact tests). Software: most methods
exist, in high level programming environments such as Matlab. Special-
ized software: Phylip, Seq-gen, Arlequin, Puzzle, Splitstree, XGobi.

2-3 units, Aut (Holmes)

BIOMEDIN 374. Algorithms in Biology—(Same as CS 374.) Algo-
rithms and computational models applied to molecular biology and
genetics. Topics vary annually. Possible topics include biological se-
quence comparison, annotation of genes and other functional elements,
molecular evolution, genome rearrangements, microarrays and gene
regulation, protein folding and classification, molecular docking, RNA
secondary structure, DNA computing, and self-assembly. May be repeated
for credit. Prerequisites: 161, 262 or 274, or BIOCHEM 218, or equivalents.

2-3 units, Aut (Batzoglou)

BIOMEDIN 390A,B,C. Curricular Practical Training—Provides
educational opportunities in biomedical informatics research. Qualified
biomedical informatics students engage in internship work and integrate
that work into their academic program. Students register during the
quarter they are employed and must complete a research report outlining
their work activity, problems investigated, key results, and any follow-
up on projects they expect to perform. BIOMEDIN 390A, B, and C may
each be taken only once.

1 unit, Aut, Win, Spr, Sum (Musen)

BIOMEDIN 432. Analysis of Costs, Risks, and Benefits of Health
Care—(Same as MGTECON 332, HRP 392.) For graduate students.
The principal evaluative techniques for health care, including utility
assessment, cost-effectiveness analysis, cost-benefit analysis, and deci-
sion analysis. Emphasis is on the practical application of these tech-
niques. Group project presented at end of quarter. Guest lectures by
experts from the medical school, pharmaceutical industry, health care
plans, and government.

4 units, Aut (Garber)

BIOMEDIN 459. Frontiers in Interdisciplinary Biosciences—(Cross-
listed in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)

CANCER BIOLOGY PROGRAM
Program Director: Joseph Lipsick (Pathology and Genetics)
Committee on Cancer Biology: Steven Artandi (Medicine), Laura Attardi

(Radiation Oncology, Genetics), Jeffrey Axelrod (Pathology), Dean
Felsher (Medicine, Pathology), Joseph Lipsick (Pathology, Genetics),
Anthony Oro (Dermatology), Timothy Stearns (Biological Scienc-
es, Genetics)

Program Offices: Alway Building, 300 Pasteur Drive, Room M105
Mail Code: 94305-5121
Phone: (650) 723-6198
Email: Gina.Rocca@stanford.edu
Web Site: http://www.stanford.edu/group/cancerbio/
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Courses given in Cancer Biology have the subject code CBIO. For a
complete list of subject codes, see Appendix.

Established in 1978, the Cancer Biology Program at Stanford Uni-
versity includes an interdisciplinary program leading to the Ph.D. degree.
During the past 25 years, understanding of cancer has increased dramati-
cally with the discovery of oncogenes, tumor suppressor genes, pathways
of DNA damage and repair, cell cycle regulation, angiogenesis and re-
sponses to hypoxia, and recent glimpses into the molecular basis of
metastasis. In addition, methods of parallel analysis including gene ex-
pression arrays, protein arrays, and tissue arrays have begun to refine and
redefine the taxonomy of cancer diagnosis. This explosion of basic and
clinical science has, in turn, resulted in the first successful cancer che-
motherapies and immunotherapies based on knowledge of specific mo-
lecular targets. Stanford presents a unique environment to pursue inter-
disciplinary cancer research because the School of Medicine, the School
of Humanities and Sciences, and the School of Engineering are located
on a single campus, all within walking distance of one another.

The goal of the Cancer Biology Ph.D. program is to provide students
with education and training that enables them to make significant con-
tributions to this remarkable field. Course work during the first year is
designed to provide a broad understanding of the molecular, genetic, cell
biological, and pathobiological aspects of cancer. Students also learn
about the current state of the epidemiology, clinical diagnosis, treatment,
and prevention of human cancers. Equally important during the first year
is a series of three rotations in research laboratories chosen by each stu-
dent. By the beginning of the second year, each student chooses a research
adviser and begins work on the dissertation project. A qualifying exam-
ination must be completed by the end of the second year. An annual
Cancer Biology conference at Asilomar on the Pacific Ocean provides
students with an opportunity to present their research to one another and
to faculty. The expected time to degree is four to five years.

Students are not limited to a single department in choosing their re-
search adviser. The Cancer Biology Ph.D. program currently has approx-
imately 50 graduate students located in various basic science and clini-
cal departments throughout the School of Medicine and the School of
Humanities and Sciences.

GRADUATE PROGRAM
DOCTOR OF PHILOSOPHY

University requirements for the Ph.D. are described under the “Grad-
uate Degrees” section of this bulletin.

A small number of well-qualified applicants are admitted to the pro-
gram each year. Applicants should have completed an undergraduate
major in the biological sciences; applicants with undergraduate majors
in physics, chemistry, or mathematics may be admitted if they complete
background training in biology during the first two years of study. Dur-
ing the first year, each student is required to take a minimum of three, one
quarter laboratory rotations. Students must choose a dissertation advis-
er prior to the end of Summer Quarter, first year, but not before the end
of Spring Quarter, first year.

The requirements for the Ph.D. degree are as follows:
1. Training in biology equivalent to that of an undergraduate biology

major at Stanford.
2. Completion of the following courses:

a) CBIO 241. Molecular, Cellular, and Genetic Basis of Cancer
b) GENE 203. Advanced Genetics
c) MCP 221. Cell Biology of Physiological Processes
d) MPHA 210. Signal Transduction Pathways and Networks
e) CBIO 280. Cancer Biology Journal Club; required for first- and

second-year graduate students in Autumn, Winter, and Spring
quarters.

f) MED 255. Responsible Conduct in Research; with permission,
may be audited.

3. At least 6 units of additional cancer biology-related, graduate-level
courses. Course work taken is determined in consultation with the
student’s adviser and/or the Program Director.

4. Presentation of research results at the annual Cancer Biology Confer-
ence on at least three occasions, at least one being an oral presentation.

5. Successful completion of a qualifying examination in Cancer Biolo-
gy is required for admission to Ph.D. candidacy. The exam consists
of an NIH-style written grant proposal not to exceed ten pages (ex-
cluding references), and an oral examination. The examining com-
mittee consists of three faculty members from the Cancer Biology
Program and does not include the student’s dissertation adviser. The
composition of this committee is chosen by the student and disserta-
tion adviser and must be submitted to and approved by the program
director prior to the end of Autumn Quarter, second year. The quali-
fying examination must be taken prior to the end of Spring Quarter,
second year. If necessary, one retake is permitted prior to the end of
Summer Quarter, second year. After the qualifying examination has
been successfully completed, the student is required to form a disser-
tation reading committee that includes the student’s adviser and three
other members of the Academic Council with appropriate expertise.
Each student is required to arrange annual meetings (more frequent-
ly, if necessary) of the dissertation reading committee, at which time
oral presentations of progress during the past year and a plan of study
for the coming year are presented and discussed. Completion of each
annual committee meeting must be communicated in writing to the
Program Director by the adviser by the end of Spring Quarter each
year.

6. The major accomplishment of each successful Ph.D. student is the
presentation of a written dissertation resulting from independent in-
vestigation that contributes to knowledge in the area of cancer biol-
ogy. An oral examination is also required for the Ph.D. degree. In the
Cancer Biology Program, a public seminar (one hour) is presented by
the Ph.D. candidate, followed by a closed-door oral examination. The
oral examination committee consists of at least four examiners (the
members of the doctoral dissertation reading committee) and a chair.
The oral examination chair may not have a full or joint appointment
in the adviser’s or student’s home department. However, a courtesy
appointment does not affect eligibility. The oral examination chair
may be from the same department as any other member(s) of the ex-
amination committee. All members of the oral examination commit-
tee are normally members of the Academic Council, as the oral ex-
amination chair must be. With the prior approval of the program
director or school dean, one of the examiners may be a person who is
not a member of the Academic Council if that individual contributes
expertise not otherwise available. Official responsibility for select-
ing the oral examination chair rests with the program. Cancer Biolo-
gy delegates this to the student and dissertation adviser.

COURSES
Course and lab instruction in the Cancer Biology Program conform

to the “Policy on the Use of Vertebrate Animals in Teaching Activities,”
the text of which is available at http://www.stanford.edu/dept/DoR/rph/
8-2.html.

CBIO 241. Molecular, Cellular, and Genetic Basis of Cancer—Core
course required for all first-year Cancer Biology graduate students.
Focus is on key experiments and classic primary research papers in
cancer biology. Letter grade required. Undergraduates require consent of
course director.

5 units, Aut (Lipsick)

CBIO 280. Cancer Biology Journal Club—Focus is on recent papers
in the literature presented by graduate students. When possible, discus-
sion of these papers relates to and precedes cancer-related seminars at
Stanford. Attendance at the relevant seminar required. Required for and
limited to all first- and second-year graduate students in the Cancer
Biology Program.

1 unit, Aut, Win, Spr (Lipsick)

CBIO 299. Research—Cancer Biology Ph.D. students must register as
soon as they begin dissertation-related research work.

1-18 units, Aut, Win, Spr, Sum (Staff)
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COMPARATIVE MEDICINE
Chair: Linda C. Cork
Professor: Linda C. Cork
Associate Professor: Donna Bouley, Sherril Green, Shaul Hestrin, Glen

Otto, Ravi Tolwani
Assistant Professors: Catherine Beckwith, Paul Buckmaster, Corinna

Darian-Smith, Manuel Garcia
Department Offices: Edwards Building, Room R321
Mail Code: 94305-5342
Phone: (650) 498-5080
Web Site: http://compmed.stanford.edu/

Courses given in Comparative Medicine have the subject code
COMPMED. For a complete list of subject codes, see Appendix.

The Department of Comparative Medicine is a clinical department
and does not offer degrees, but its faculty offer courses and participate
in teaching in other departments at the undergraduate and graduate lev-
el. Faculty members, most of whom are specialists in some veterinary
medical specialty, also accept students to participate in ongoing research
projects within the department and assist students with special research
projects.

The discipline of Comparative Medicine utilizes the differences and
similarities among species to understand basic biologic and disease
mechanisms. Comparative Medicine incorporates the use of spontane-
ous or induced disease models as one of several approaches to research.
The research interests of faculty members are in neuroscience, infectious
diseases, neuropathology, molecular genetics and anesthesiology.

COURSES
Course and lab instruction in the Department of Comparative Medi-

cine conforms to the “Policy on the Use of Vertebrate Animals in Teach-
ing Activities,” the text of which is available at http://www.stanford.edu/
dept/DoR/rph/8-2.html.

COMPMED 81Q. Comparative Anatomy and Physiology of Mam-
mals—Stanford Introductory Seminar. Preference to sophomores. Com-
parative approach to common mammals, laboratory, and domestic spe-
cies. The unique adaptations of each species in terms of its morpholog-
ical, anatomical, and behavioral characteristics. How these species
interact with humans and the historical relationships between humans
and these animal species.

3 units, Win (Bouley)

COMPMED 83Q. Horse Medicine—Stanford Introductory Seminar.
Preference to sophomores. Overview of the most common equine
diseases, ranging from colic to lameness. Equine anatomy and physiol-
ogy relevant to selected topics in equine medicine. Equine infectious
diseases, respiratory disorders, care of the newborn foal, a what’s-your-
diagnosis problem series, and emergency first aid strategies.

1 unit, Spr (Green)

COMPMED 85N. Animal Models in Biomedical Research—Stan-
ford Introductory Seminar. Preference to freshmen. How and why
animals are used in biomedical science and how animal models have
advanced biomedical research. Documenting the humane care and
treatment of laboratory animals in research and the science of animal
modeling for the purpose of studying human disease. Animal models
provide an important tool to study mechanisms of disease and develop
new therapies. Examples of animal models in medical disciplines.
Genetic engineering and other techniques used to develop animal mod-
els, and innovative approaches to develop therapies for disease including
gene therapy approach.

3 units, Aut (Green, Tolwani)

COMPMED 107/207. Comparative Neuroanatomy—The functional
organization of the vertebrate nervous system. Focus is on animals used
in neuroscience research. Advantages and limitations of species chosen
for neurobiological and biomedical research. Introduction to neuroana-

tomical methods and possible mechanisms of brain evolution. Primarily
for graduate students; undergraduates by consent of instructor. Prerequi-
site: course in anatomy or physiology.

2-4 units, Spr (Buckmaster, Darian-Smith)

COMPMED 108/208. Animals Advancing Biomedical Technolo-
gy—Open to graduate students and undergraduates in all degree pro-
grams. Students enrolled in computer science and engineering programs
or who are affiliated with the BioX program are especially welcome.
Lectures by faculty members in Comparative Medicine and invited
speakers from the biomedical industry. Goal is to introduce the role of
animals in biomedical research. Possible topics include: comparative
anatomy and physiology of species used in biotechnology and medical
device research; selecting an animal model for a research project; the
genetically engineered mouse; and preclinical, animal testing of medical
devices intended for use in humans. No background in animal biology
required.

2 units (Cork) not given 2004-05

COMPMED 459. Frontiers in Interdisciplinary Biosciences—(Cross-
listed in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)

UNDERGRADUATE INDIVIDUAL WORK
COMPMED 198. Directed Reading—May be taken as a prelude to
research and may also involve participation in a lab or research group
seminar and/or library research.

1-3 units, Aut, Win, Spr, Sum (Staff)

COMPMED 199. Undergraduate Research—Individual research by
arrangement with department faculty.

1-3 units, by arrangement (Staff)

FOR GRADUATE STUDENTS
COMPMED 299. Directed Reading—Prerequisite: consent of instruc-
tor.

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

COMPMED 399. Research—Opportunities in comparative medicine
and pathology, immuno-histochemistry, electron microscopy, molecu-
lar genetics, quantitative morphometry, neuroanatomy and neurophysi-
ology of the hippocampus, pathogenesis of intestinal infections, immu-
nopathology, biology of laboratory rodents, anesthesiology of laboratory
animals, gene therapy of animal models of neurodegenerative diseases,
and development and characterization of transgenic animal models.
Enrollment limited to 6. Prerequisite: consent of instructor.

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

DEVELOPMENTAL BIOLOGY
Emeriti: (Professors) David A. Clayton, David S. Hogness, A. Dale

Kaiser
Chair: Margaret Fuller
Associate Chair: Lucy Shapiro
Professors: Ben Barres, Gerald Crabtree, Margaret Fuller, Stuart Kim,

David Kingsley, Roeland Nusse, Matthew Scott, Lucy Shapiro, James
Spudich, Irving Weissman

Associate Professors: William Talbot, Anne Villeneuve
Assistant Professor: Seung Kim
Associate Professor (Teaching): Ellen Porzig
Associate Professor (Research): Harley McAdams

Courses given in Development Biology have the subject code DBIO.
For a complete list of subject codes, see Appendix.
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A fundamental problem in biology is how the complex set of multi-
cellular structures that characterize the adult animal is generated from
the fertilized egg. Advances at the molecular level, particularly with re-
spect to the genetic control of development, have been explosive. These
advances represent the beginning of a major movement in the biological
sciences toward the understanding of the molecular mechanisms under-
lying developmental decisions and the resulting morphogenetic process-
es. This new thrust in developmental biology derives from the extraor-
dinary methodological advances of the past decade in molecular genetics,
immunology, and biochemistry. However, it also derives from ground-
work laid by the classical developmental studies, the rapid advances in
cell biology and animal virology, and from models borrowed from
prokaryotic systems. Increasingly, the work is directly related to human
diseases, including oncogene function and inherited genetic disease.

The Department of Developmental Biology includes a critical mass
of scientists who are leading the thrust in developmental biology and who
can train new leaders in the attack on the fundamental problems of de-
velopment. Department labs work on a wide variety of organisms from
microbes to worms, flies, and mice. The dramatic evolutionary conser-
vation of genes that regulate development makes the comparative ap-
proach of the research particularly effective. Scientists in the department
labs have a very high level of interaction and collaboration. The disci-
pline of developmental biology draws on biochemistry, cell biology,
genetics, and molecular biology.

The department is located in the Beckman Center for Molecular and
Genetic Medicine within the Stanford University Medical Center.

GRADUATE PROGRAM
MASTER OF SCIENCE

Students in the Ph.D. program in Developmental Biology may apply
for an M.S. degree, assuming completion of their course requirements
and preparation of a written proposal. The master’s degree awarded by
the Department of Developmental Biology does not include the possi-
bility of minors for graduate students enrolled in other departments or
programs.

Students are required to take, and satisfactorily complete, at least three
lecture courses offered by the department, including 210, Developmen-
tal Biology. In addition, students are required to take three courses out-
side the department. Students are also expected to attend Developmen-
tal Biology seminars and journal clubs. In addition, the candidate must
complete a research paper proposing a specific experimental approach
and background in an area of science relative to developmental biology.

DOCTOR OF PHILOSOPHY
University requirements for the Ph.D. are described in the “Gradu-

ate Degrees” section of this bulletin.
The graduate program in Developmental Biology leads to the Ph.D.

degree. The department also participates in the Medical Scientists Train-
ing Program in which individuals are candidates for both the M.D. and
Ph.D. degrees.

Students are required to take, and satisfactorily complete, at least six
courses, including Developmental Biology (210); Advanced Genetics
(203); Frontiers in Biological Sciences (215); and an advanced molecu-
lar biology, biochemistry, or biophysics course. Students are also expect-
ed to attend Developmental Biology seminars and journal clubs.

Successful completion of a qualifying examination is required for
admission to Ph.D. candidacy. The examination consists of two parts. One
proposal is on a subject different from the dissertation research and the
other proposal is on the planned subject of the thesis. The final require-
ments of the program include the presentation of a Ph.D. dissertation as
the result of independent investigation and constituting a contribution to
knowledge in the area of developmental biology. The student must then
successfully pass the University oral examination which is taken only
after the student has substantially completed his or her research. The
examination is preceded by a public seminar in which the research is
presented by the candidate. The oral examination is conducted by a dis-
sertation reading committee.

COURSES
Course and lab instruction in the Department of Developmental Bi-

ology conforms to the “Policy on the Use of Vertebrate Animals in Teach-
ing Activities,” the text of which is available at http://www.stanford.edu/
dept/DoR/rph/8-2.html.

DBIO 12N. The Evolution and Development of the Human Hand—
Stanford Introductory Seminar. Preference to freshmen.

3-4 units, Win (Porzig)

DBIO 156. Human Developmental Biology and Medicine—(Same as
HUMBIO 156.) The biological, medical, and social aspects of normal
and abnormal human development. Topics: in vitro fertilization and
embryo transfer; gene and cell therapy; gametogenesis; pattern forma-
tion in the nervous system and limb development; gene and grand
multiple pregnancies; prematurity, in utero effects of teratogens; sex
determination and differentiation; growth control; gigantism and dwarf-
ism; neural tube defects; cardiac morphogenesis; progress in the devel-
opmental biology of humans. Limited enrollment. Prerequisites: Human
Biology or Biological Sciences core, or consent of instructor.

3-4 units (Porzig) not given 2004-05

DBIO 198. Research
1-18 units, by arrangement (Staff)

DBIO 199. Undergraduate Research
1-18 units, Aut, Win, Spr, Sum (Staff)

DBIO 201. Development and Disease Mechanisms—Mechanisms
that direct human development from conception to birth. Conserved
molecular and cellular pathways regulate tissue and organ development;
errors in these pathways result in congenital anomalies and human
diseases. Topics: molecules regulating development, cell induction,
developmental gene regulation, cell migration, programmed cell death,
pattern formation, stem cells, cell lineage, and development of major
organ systems. Emphasis is on links between development and clinically
significant topics including infertility, assisted reproductive technolo-
gies, contraception, prenatal diagnosis, multiparity, teratogenesis, inher-
ited birth defects, fetal therapy, adolescence, cancer, and aging. Interested
undergraduates must contact Ellen Porzig (eporzig@stanford.edu).

4 units, Aut (Scott, Crabtree, Porzig, Kingsley, Kim)

DBIO 202. Infertility: Mechanisms of Disease and Clinical Fron-
tiers—(Same as OBGYN 202.) Primary literature in basic and clinical
science, and demonstrations of assisted reproductive technologies (ART).
Techniques include in vitro fertilization including micromanipulation
procedures such as intracytoplasmic sperm injection and the culture of
blastocysts, using mouse gametes, and pre-embryos. Students observe
procedures in the ART clinic. Recommended DBIO 201 or consent of
instructors.

3-4 units, Win (Porzig, Behr)

DBIO 203. Advanced Genetics—(Same as BIOSCI 203, GENE 203.)
For graduate students in biological sciences; may be appropriate for
graduate students in other programs. The genetic toolbox. Examples of
analytic methods, genetic manipulation, genome analysis, and human
genetics. Emphasis is on use of genetic tools in dissecting complex
biological pathways, developmental processes, and regulatory systems.
Faculty-led discussions sections with critical evaluation of papers.
Students with minimal prior experience in genetics should prepare
themselves by working out problems in college level textbooks.

4 units, Aut (Stearns, Kim, Sidow, Barsh)

DBIO 210. Developmental Biology—Current areas of research in
developmental biology. How organismic complexity is generated during
embryonic and post-embryonic development. The roles of genetic net-
works, induction events, cell lineage, maternal inheritance, cell-cell
communication, and hormonal control in developmental processes in
well-studied organisms such as vertebrates, insects, and nematodes.
Team-taught. Students meet with faculty to discuss current papers from
the literature. Prerequisite: graduate standing, consent of instructor.
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Recommended: familiarity with basic techniques and experimental
rationales of molecular biology, biochemistry, and genetics.

5 units, Spr (Talbot, Nusse, Crabtree, Fuller, Kim, Kingsley, Scott)

DBIO 215. Frontiers in Biological Research—(Same as BIOC 215,
GENE 215.) Literature discussion in conjunction with the Frontiers in
Biological Research seminar series hosted by Biochemistry, Develop-
mental Biology, and Genetics in which distinguished investigators
present current work. Students and faculty meet beforehand to discuss
papers from the speaker’s primary research literature. Students meet with
the speaker after the seminar to discuss their research and future direc-
tion, commonly used techniques to study problems in biology, and
comparison between the genetic and biochemical approaches in biolog-
ical research.

1 unit, Aut, Win, Spr (Harbury, Kingsley, Baker)

DBIO 232. Readings in the History of Molecular Biology—Prerequi-
site: graduate standing.

2 units (Kaiser) not given 2004-05

DBIO 237. Introduction to Biotechnology—(Enroll in CHEMENG
450, BIOC 450.)

3 units, Spr (Staff)

DBIO 299. Directed Reading—Prerequisite: consent of instructor. See
faculty list for section numbers.

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

DBIO 399. Research—Investigations sponsored by faculty members.
Prerequisite: consent of instructor. See faculty list for section numbers.

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

DBIO 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted
in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)

EPIDEMIOLOGY PROGRAM
Director: Victor Henderson (Professor of Health Research and Policy)
Steering Committee: J. Martin Brown (Professor of Radiation Oncology),

Stephen Fortmann (Professor of Medicine), Helena Kraemer
(Professor of Psychiatry, Medicine), Lorene Nelson (Associate
Professor of Health Research and Policy, Division of Epidemiology),
Neil Risch (Professor of Genetics), Alice S. Whittemore (Professor
of Health Research and Policy, Division of Epidemiology)

Cancer Biology: J. Martin Brown (Professor)
Genetics: Neil Risch (Professor), Richard Myers (Professor)
Gynecology and Obstetrics: Emmet Lamb (Professor, emeritus), Mary

L. Polan (Professor)
Health Research and Policy: Rodney Beard (Professor, emeritus), Byron

W. Brown, Jr. (Professor, emeritus), Kristin Cobb (Instructor), John
Farquhar (Professor, emeritus), Gary Friedman (Consulting
Professor), Trevor Hastie (Professor), Victor Henderson (Professor),
Mark Hlatky (Professor), Jennifer Kelsey (Professor, emeritus), Abby
King (Professor), Philip Lavori (Professor), Yvonne Maldonado
(Associate Professor), Lorene Nelson (Associate Professor), Richard
Olshen (Professor), Ralph Paffenbarger, Jr. (Professor, emeritus),
Julie Parsonnet (Professor), Rita Popat (Instructor), Robert Tibshirani
(Professor), Dee West (Professor), Alice Whittemore (Professor),
Marilyn Winkleby (Associate Professor, Research)

Medicine: John Farquhar (Professor, emeritus), Stephen Fortmann
(Professor), James Fries (Professor), Alan Garber (Professor),
William Haskell (Professor, Research), Halstead Holman (Professor),
Helen Hubert (Senior Research Scientist), Abby King (Professor),
Helena Kraemer (Professor), Gordon Matheson (Professor), Julie
Parsonnet (Associate Professor), Gary Schoolnik (Professor), Peter

Small (Associate Professor), Marcia Stefanick (Associate Professor,
Research), Lucy Tompkins (Professor), Marilyn Winkleby (Associate
Professor, Research)

Microbiology and Immunology: Ann Arvin (Professor), Charles Prober
(Professor), Gary Schoolnik (Professor), Lucy Tompkins (Professor)

Neurobiology: Denis Baylor (Professor)
Neurology and Neurological Sciences: Leslie Dorfman (Professor)
Orthopedic Surgery: Gordon Matheson (Professor)
Pediatrics: Ann Arvin (Professor), Laura Bachrach (Professor), Yvonne

Maldonado (Associate Professor), Charles Prober (Professor)
Stanford Prevention Research Center: John Farquhar (Professor,

emeritus), Stephen Fortmann (Professor), William Haskell
(Professor), Abby King (Professor), Helena Kraemer (Professor),
Marcia Stefanick (Associate Professor, Research), Marilyn Winkleby
(Associate Professor, Research)

Mail Code: 94305-5405
Phone: (650) 723-5456
Email: epiprogram@med.stanford.edu
Web Site: http://www.stanford.edu/dept/HRP/epidemiology/

GRADUATE PROGRAMS
The Epidemiology Program offers interdisciplinary instruction and

research opportunities leading to the M.S. and Ph.D. degrees in Epide-
miology. The program has strengths in the following areas of epidemi-
ology: cancer; cardiovascular, infectious, and neurological diseases;
clinical epidemiology; genetics; some aspects of epidemiologic meth-
ods; and environmental and occupational epidemiology.

MASTER OF SCIENCE
The M.S. program is designed to provide training in epidemiologic

methods to professionals in a variety of related fields and to serve as an
introduction to those with bachelor’s degrees who are considering careers
in epidemiology. Applicants to the M.S. program should have previous
course work in biology and statistics or mathematics.

To receive the degree, students are expected to obtain a thorough
grounding in epidemiologic methods and applied biostatistics and to
demonstrate research skills through the completion of a master’s thesis.
A total of 45 units of course work, including a 12-credit master’s thesis,
must be successfully completed. Required courses are HRP 225, Design
and Conduct of Clinical and Epidemiologic Studies, HRP 226, Advanced
Epidemiologic and Clinical Research Methods, HRP 238, Seminar/Jour-
nal Club in Epidemiology, HRP 259, Introduction to Probability and
Statistics for Epidemiology, HRP 261, Intermediate Biostatistics, and
HRP 262, Regression, Prediction, Survival Analysis, and a master’s
thesis of 12 units or more. In addition, M.S. students are required to se-
lect two other courses in Epidemiology. The master’s thesis must be read
and approved by two faculty members.

The curriculum in clinical research methods was established to en-
hance the training of clinical investigators. This program is aimed pri-
marily at physicians who have completed residency, are entering clini-
cal fellowships, and plan to engage in patient-oriented clinical research.
It may also be suitable for physicians at other points in their careers.
Requirements of the program are similar to those of the M.S. degree
described above, with the addition of HRP 251, Design and Conduct of
Clinical Trials, and MED 255, Responsible Conduct of Research.

DOCTOR OF PHILOSOPHY
The Ph.D. program in Epidemiology is designed to prepare individ-

uals for careers in research and teaching in epidemiology. It is recom-
mended that applicants have previous course work in biology and statis-
tics or mathematics. Normally, successful applicants will have a master’s
degree in a relevant field or at least two years of relevant research expe-
rience.

Candidates for the Ph.D. degree must complete 135 units of graduate
course work and research. Course requirements include all those listed
for master’s students (unless taken previously), HRP 224, Statistical
Issues in Epidemiology, and GENE 344A, Genetic Epidemiology. A
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student must select a specialty area (for example, cardiovascular diseas-
es, cancer, clinical epidemiology, genetics, infectious diseases, neuro-
logical diseases). Additional courses are required in each specialty area.
Requirements for the specific specialty areas may be obtained from the
office of the program coordinator.

Successful completion of three written qualifying examinations is
required for admission to Ph.D. candidacy. The qualifying examinations
cover: (1) epidemiologic methods, (2) biostatistics, and (3) a specialty
area (for example, epidemiology and pathobiology of cancer, or cardio-
vascular diseases). Requirements also include the presentation of a Ph.D.
dissertation as the result of independent investigation and constituting a
contribution to knowledge in epidemiology. The candidate must then
successfully pass the University oral examination, which is taken only
after the student has substantially completed his or her research. The
examination is conducted by a committee and is preceded by a public
seminar in which the research is presented by the candidate.

For additional information, address inquiries to the Educational Co-
ordinator, Department of Health Research and Policy, Stanford Univer-
sity School of Medicine, HRP Redwood Building, Room T213D, Stan-
ford, California 94305-5405.

Note: applications for the Ph.D. program are not being accepted at this
time.

COURSES
The course listings of individual departments participating in the

Program in Epidemiology should be consulted for complete descriptions.

GENETICS
Emeritus: (Professor) L. L. Cavalli-Sforza, Leonard A. Herzenberg
Chair: Richard M. Myers
Professors: Gregory S. Barsh, Stanley N. Cohen, Ronald W. Davis,

Andrew Fire, Uta Francke, Margaret T. Fuller, Mark A. Kay, Stuart
Kim, Joseph Lipsick, Richard M. Myers, Neil J. Risch, Matthew P.
Scott

Associate Professors: Russ B. Altman, Michele P. Calos, Tim Stearns,
Anne M. Villenueve, Douglas E. Vollrath

Assistant Professors: Laura Attardi, Julie C. Baker, Anne Brunet, James
M. Ford, Julien Sage, Joanna L. Mountain, Arend Sidow, Man-Wah
Tan

Professor (Research): Leonore A. Herzenberg
Associate Professor (Research): J. Michael Cherry
Assistant Professors (Research): Gavin Sherlock, Zijie Sun
Courtesy Professor: Hank T. Greely
Consulting Professor: David Cox
Mail Code: 94305-5120
Phone: (650) 723-3335
Email: genetics-info@genome.stanford.edu
Web Site: http://genome-www.stanford.edu/genetics/

Courses given in Genetics have the subject code GENE. For a com-
plete list of subject codes, see Appendix.

GRADUATE PROGRAMS
University requirements for the Ph.D. degree are described in the

“Graduate Degrees” section of this bulletin.
The Ph.D. program in the Department of Genetics offers graduate

students the opportunity to pursue a discipline that encompasses not just
a set of tools but a coherent and fruitful way of thinking about biology
and medicine. All major areas of genetics are represented in the depart-
ment, including human genetics (molecular identification of Mendelian
traits and the pathophysiology of genetic disease, gene therapy, genetic
epidemiology, analysis of complex traits, genetic anthropology, and
human evolution), and application of model organisms such as bacteria,
yeast, flies, worms, zebrafish, or mice to basic questions in biomedical
research. The department is especially strong in  genomic and bioinfor-

matic approaches to genome biology and evolution, and includes sever-
al genome-scale databases such as the Saccharomyces Genome Database
(SGD), the Stanford Microarray Database (SMD), and the Pharmacoge-
netics and Pharmacogenomics Knowledge Base (PharmGKB), as well
as the Stanford Human Genome Center.

Exposure to the broad intellectual scope that characterizes and inte-
grates the department is provided by laboratory rotations, dissertation
research, a series of advanced courses in genetics and other areas of bio-
medical science, seminar series, journal clubs, and an annual three-day
retreat that includes faculty members, students, postdoctoral fellows, and
staff scientists. A strong emphasis is placed on interactions and collab-
orations among students, postdoctoral students, and faculty members
within the department and throughout the campus.

Located in the School of Medicine, the department includes approx-
imately 100 graduate students and postdoctoral fellows, 50 staff mem-
bers, and 30 faculty. In addition to interactions within the department,
graduate students have contact with a much larger number of students,
fellows, and faculty programs throughout the School of Medicine and the
University.

During their first year, graduate students in the department take ad-
vanced graduate courses and sample several areas of research by doing
rotations in three or four of the department’s laboratories. At the end of
the first three quarters, students may select a laboratory in which to do
their dissertation research. While the dissertation research is generally
performed in one laboratory, collaborative projects with more than one
faculty member are encouraged. In addition to interacting with their fac-
ulty preceptor, graduate students receive input regularly from other fac-
ulty members who serve as advisers on their dissertation committee.
Study for the Ph.D. generally requires between four and five years of
graduate work, most of which is focused on dissertation research.

Students are generally enrolled in the program to receive the Ph.D.
degree, although a limited number of M.D. candidates can combine re-
search training in genetics with their medical studies. Ph.D. candidates
who have passed the qualifying exam in the second year can opt to re-
ceive the M.S. degree.

There are opportunities for graduate students to teach in graduate-
level and professional-school courses. In addition, students are encour-
aged to participate in educational outreach activities coordinated by the
department, which include opportunities to interact with secondary
school students and teachers, lay groups, and local science museums.

Students who have recently received a bachelor’s, master’s, M.D., or
Ph.D. degree in related fields may apply for graduate study in the Depart-
ment of Genetics. Prospective students must have a background in gen-
eral biology, mathematics, physics and chemistry. Decisions for admis-
sion are based on comparison of the relative merits of all the candidates’
academic abilities and potential for research. Interviews take place in late
February or early March and successful applicants are offered admission
by early spring. Students who wish to pursue a combined M.D./Ph.D.
degree are considered for admission into the graduate program in the
Department of Genetics after they have been admitted to the M.D. pro-
gram in the School of Medicine. All applicants are considered equally
regardless of race, color, creed, religion, national origin, sexual prefer-
ence, age, or gender.

Students  begin graduate studies in the Autumn Quarter. Prospective
students are encouraged to start the application process early to ensure
that they are able to submit a complete application by the previous De-
cember 15. All students accepted into the Ph.D. program in the Depart-
ment of Genetics are provided with full tuition and a stipend to cover the
cost of living. Two training grants from the National Institutes of Health
provide major support for the graduate training program in the depart-
ment. Other student support is provided by departmental funds and from
research grants, both federal and private, of the faculty. In addition, a
number of graduate students are funded by fellowships, including those
from the National Science Foundation. Prospective students are encour-
aged to apply for a fellowship by requesting an application from the
National Science Foundation, http://www.nsf.gov. The application is due
on November 1 of each year.
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COURSES
For further information on the availability of courses, consult the

quarterly Time Schedule, or inquire at the departmental office. Additional
courses in or related to genetics are included in the listings of the depart-
ments of Biological Sciences, Biochemistry, Developmental Biology,
Microbiology and Immunology, Neuroscience, Biomedical Informatics,
and Structural Biology.

GENE 104Q. Legal and Social Issues in the Biosciences—Stanford
Introductory Seminar. Preference to sophomores. Focus is on human
genetics; also assisted reproduction and neuroscience. Topics include
forensic use of DNA, genetic testing, genetic discrimination, eugenics,
cloning, pre-implantation genetic diagnosis, neuroscientific methods of
lie detection, and genetic or neuroscience enhancement. Student presen-
tations on research paper conclusions.

3 units, Spr (Greely)

GENE 106Q. The Heart of the Matter—Stanford Introductory Sem-
inar. Preference to sophomores. The molecular and biochemical basis of
life. Emphasis is on the methods and scientific logic that lead to advances
in knowledge. The human heart and circulatory system is the unifying
theme for topics such as the constituents and activities of cells, tissues,
and organs; the chemicals and proteins that carry on life processes; the
biotechnology revolution; the role of genes in human disease and normal
functions; and the Human Genome Project. How scientific knowledge is
built up through research; how biology initiates advances in medicine;
and how science, engineering, and economics interact in biotechnology.
Student presentations, demonstrations, and field trips. GER:2a

3 units, Win (Myers, Simoni)

GENE 109Q. Genomics: A Technical and Cultural Revolution—
Stanford Introductory Seminar. Preference to sophomores. For non-
science majors. Concepts of genomics, high-throughput methods of data
collection, and computational approaches to analysis of data. The social,
ethical, and economic implications of genomic science. Students may
focus on computational or social aspects of genomics.

3 units, Win (Altman)

GENE 199. Undergraduate Individual Research—Prerequisite: con-
sent of instructor.

1-18 units, by arrangement (Staff)

GENE 202. Human Genetics—The theoretical and experimental basis
for the genetics of human health and disease. Lectures and clinical case
discussions in molecular, chromosomal, biochemical, developmental,
cancer, and medical genetics, emphasizing the latter. Prerequisites:
knowledge of biochemistry and basic genetics.

4 units, Aut (Ford, Myers)

GENE 203. Advanced Genetics—(Same as BIOSCI 203, DBIO 203.)
For graduate students in biological sciences; may be appropriate for
graduate students in other programs. The genetic toolbox. Examples of
analytic methods, genetic manipulation, genome analysis, and human
genetics. Emphasis is on use of genetic tools in dissecting complex
biological pathways, developmental processes, and regulatory systems.
Faculty-led discussions sections with critical evaluation of papers.
Students with minimal prior experience in genetics should prepare
themselves by working out problems in college level textbooks.

4 units, Aut (Stearns, Kim, Sidow, Barsh)

GENE 211. Genomics—Focus is on developing a knowledge base of
facts about genome evolution, organization, and function; technical,
computational, and experimental approaches; hands-on experience with
a small but representative number of computational tools used in genome
science; and a beginning working knowledge of PERL.

3 units, Win (Cherry, Myers, Sidow, Sherlock)

GENE 215. Frontiers in Biological Research—(Same as BIOC 215,
DBIO 215.) Literature discussion in conjunction with the Frontiers in
Biological Research seminar series hosted by Biochemistry, Develop-
mental Biology, and Genetics in which distinguished investigators

present current work. Students and faculty meet beforehand to discuss
papers from the speaker’s primary research literature. Students meet with
the speaker after the seminar to discuss their research and future direc-
tion, commonly used techniques to study problems in biology, and
comparison between the genetic and biochemical approaches in biolog-
ical research.

1 unit, Aut, Win, Spr (Harbury, Kingsley, Baker)

GENE 222. Method and Logic in Experimental Genetics—For grad-
uate students only. How experimental strategies are applied to biological
questions irrespective of discipline boundaries. Examples include puri-
fying activities from complex mixtures, localizing molecules in space
and time, discovering macromolecular interactions, inferences from
sequence similarity, using structure to elucidate function, and applying
genomics to biological problems. Weekly discussion of two representa-
tive papers selected by faculty and a student presentation of a third paper
which illustrate primary literature, basic principles of biochemistry and
cell and molecular biology, and the historical context of important
scientific advances.

3 units, Win (Baker, Vollrath)

GENE 235. C. Elegans Genetics—Genetic approaches to C. elegans,
practice in designing experiments and demonstrations of its growth and
anatomy. Probable topics include: growth and genetics, genome map and
sequence, mutant screens that start with a desired phenotype, reverse
genetics and RNAi screens, genetic duplications, uses of null phenotype
non-null alleles, genetic interactions and pathway analysis, and embryo-
genesis and cell lineage. Focus of action, mosaic analysis, and interface
with embryological and evolutionary approaches.

2 units (Fire) not given 2004-05

GENE 255. The Responsible Conduct of Research—A forum for
scientists to familiarize themselves with institutional policies/practices
and professional standards that define scientific integrity. Overview of
ethics in research, authorship, patents, and human interest at the academ-
ic-commercial interface, and small group sessions for more extended
discourse between students and faculty. Completion fulfills NIH/AD-
AMHA requirement for instruction in the ethical conduct of research.
Required course for incoming students.

1 unit, Win (Staff)

GENE 260. Supervised Study—Genetics graduate student lab research
from first quarter to filing of candidacy. Prerequisite: consent of instructor.

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

GENE 262. Advanced Microbial Genetics and Genomics—(Same as
BIOSCI 162/262.) Genetic tools for studying the cell biology and
behavior of bacteria. Case studies on genetic approaches in combination
with biochemistry, microscopy, and genomics to study mechanisms of
gene expression, signal transduction, cell cycle regulation, development,
and pathogenesis.

4 units, Spr (Tan, Burkholder)

GENE 299. Directed Reading—Prerequisite: consent of instructor. See
faculty list for section numbers.

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

GENE 399. Research—Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Staff)
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HEALTH RESEARCH AND POLICY
Emeriti: (Professors) Rodney Beard, Byron W. Brown, Jr., John

Farquhar, Victor R. Fuchs, Jennifer L. Kelsey, Lincoln E. Moses,
Ralph S. Paffenbarger, Jr.

Co-Chairs: Robert Tibshirani, Alice Whittemore
Professors: Bradley Efron, Trevor Hastie, Victor Henderson, Mark

Hlatky, Iain M. Johnstone, Abby C. King, Richard A. Olshen, Robert
Tibshirani, Alice S. Whittemore, Wing Wong

Associate Professors: Laurence Baker, Lorene M. Nelson, Julie
Parsonnet

Assistant Professor: M. Kate Bundorf
Professors (Research): Dan Bloch, Philip W. Lavori
Assistant Professor (Research): Laura Lazzeroni
Courtesy Professors: Stephen P. Fortmann, Alan M. Garber, Neil Risch
Courtesy Associate Professors: Mary Goldstein, Alex Macario, Yvonne

Maldonado, Mark McClellan (on leave), Douglas Owens, David R.
Rogosa, Marilyn Winkleby

Courtesy Assistant Professors: Michael K. Gould, Paul Heidenreich
Senior Lecturer: Irene Corso
Lecturers: Raymond Balise, Kristin Cobb, Margaret Eaton, Laurel Habel,

Lisa Herrington, Pamela Horn-Ross, Andy Karter, David Lilienfeld,
Caroline Tanner, Timothy K. Stanton, Stephen Van Den Eeden

Consulting Professors: Gary Friedman, Elizabeth Holly, Joseph Selby,
Dee West

Consulting Associate Professors: Paul Barnett, Sally Glaser, Esther John
Consulting Assistant Professor: Todd Wagner
Visiting Associate Professor: Marion Lee
Mail Code: 94305-5405
Phone: (650) 723-5082
Email: hrp@med.stanford.edu
Web Site: http://www.stanford.edu/dept/HRP/

Courses given in Health Research and Policy have the subject code
HRP. For a complete list of subject codes, see Appendix.

The Department of Health Research and Policy has three divisions:
1. Biostatistics deals with scientific methodology in the medical scienc-

es, emphasizing the use of statistical techniques.
2. Epidemiology provides training and experience in the application of

epidemiologic methods to the study of disease etiology and control.
It is also concerned with problems of health and disease in human
populations in all parts of the world and with efforts toward improv-
ing levels of health.

3. Health Services Research is concerned with many aspects of health
policy analysis in the public and private sectors.
The department, and each division, offers courses in its areas of spe-

cialization. These are described fully in the Stanford University School
of Medicine Catalog.

GRADUATE PROGRAMS
The Program in Epidemiology and the Program in Health Services

Research are housed in the Department of Health Research and Policy.
These programs are described separately within the School of Medicine
listings of this bulletin. Students with an interest in pursuing advanced
degrees with an emphasis on biostatistics can do so through programs
offered by the Department of Statistics. Division of Biostatistics faculty
participate in these programs.

For additional information, address inquiries to the Educational Co-
ordinator, Department of Health Research and Policy, Stanford Univer-
sity School of Medicine, HRP Redwood Building, Room T213D, Stan-
ford, California 94305-5405.

COURSES
Course and lab instruction in the Department of Health Research and

Policy conforms to the “Policy on the Use of Vertebrate Animals in
Teaching Activities,” the text of which is available at http://www.
stanford.edu/dept/DoR/rph/8-2.html.

HRP 89Q. Introduction to Crosscultural Issues in Medicine—Stanford
Introductory Seminar. Preference to sophomores. Crosscultural issues
that impact health care delivery such as ethnicity, immigration, language
barriers, and service expectations. Fosters an understanding of culturally
unique and non-English speaking populations, developing interpersonal
and communication skills with diverse ethnic groups.

3 units, Win (Corso)

HRP 120. International Epidemiology of Infectious Diseases—Two-
week intensive course at the National School of Public Health (INSP) in
Cuernavaca, Mexico. Topics include impact of geography and socioeco-
nomic status on infectious disease epidemiology, global aspects of
human, bacterial, and ecologic factors of disease prevalence and inci-
dence, public health measures employed to intervene in infection trans-
mission, disease modeling and molecular techniques in infectious dis-
ease investigations, and the role of infectious agents in chronic diseases.
Students observe a clinical field trial. Room and board provided. Enroll-
ment limited to 8. Prerequisites: undergraduate standing, consent of
instructor. Recommended: proficiency in Spanish.

2-4 units (Maldonado) not given 2004-05

HRP 199. Undergraduate Research—Student investigations spon-
sored by faculty members. Prerequisite: consent of the instructor.

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

HRP 206. Statistical Methods in Meta-Analysis—(Enroll in STATS
211, EDUC 493B.)

1-3 units, Win (Olkin)

HRP 207. Issues and Methods of Health Services and Policy Re-
search—Primarily for students in the Health Services and Policy Re-
search scholarly track. Topics include health care systems and institu-
tions, health insurance, regulation, cost effectiveness analysis, and
medical decision making.

2 units, Aut (L. Baker, K. McDonald)

HRP 209. Medicine and the Law—Topics: medical malpractice, pa-
tient consent and confidentiality rights, human subject research, with-
drawing life support and physician-assisted suicide, futile medical care,
legal requirements in psychiatry, physician discipline, medical staff law,
and HMO litigation.

2 units, Win (Eaton)

HRP 210. Health Law I—(Same as LAW 313.) Open to all law or
medical students, and to qualified undergraduates by consent of instruc-
tor. Introduction to the American health care system and its legal and
policy problems. Topics: the special characteristics of medical care as
compared with other goods and services, the difficulties of assuring
quality care, the complex patchwork of the financing system, and the
ethical problems the system raises. Course begins September 9.

5 units, Aut semester (Greely)

HRP 212. Crosscultural Medicine—Interviewing and behavioral skills
needed to facilitate culturally relevant health care across all population
groups. Explicit and implicit cultural influences operating in formal and
informal medical contexts.

3 units, Spr (Corso)

HRP 214. Scientific Writing—Step-by-step through the process of
writing and publishing a scientific manuscript. How to write effectively,
concisely, and clearly. Preparation of an actual scientific manuscript.
Students are encouraged to bring a manuscript on which they are
currently working to develop and polish throughout the course.

2-3 units, Win (Cobb)
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HRP 223. Data Management and Statistical Programming—The
skills required for management and analysis of biomedical data. Topics
include importing and exporting data from multiple database systems,
visualizing and cleaning data, data management for multicenter projects,
and data security. Introduction to applied statistical programming rele-
vant to epidemiologic and clinical research. No previous programming
experience required.

2-3 units, Aut (Balise)

HRP 224. Statistical Issues in Epidemiology—Advanced problems in
the design and analysis of epidemiological studies, motivated by pub-
lished investigations. Possible topics: issues in matching controls to
cases in case-control studies, methods for analyzing data from cohort
studies, and methods for the design and analysis of family and genetic
studies. Prerequisites: 203, 225, 226, or equivalents.

3 units (Whittemore) not given 2004-05

HRP 225. Design and Conduct of Clinical and Epidemiologic
Studies—Intermediate-level. The skills to design, carry out, and inter-
pret epidemiologic studies particularly of chronic diseases. Topics:
epidemiologic concepts, sources of data, cohort studies, case-control
studies, cross-sectional studies, sampling, estimating sample size, ques-
tionnaire design, and the effects of measurement error. Prerequisite: 202
or equivalent, or consent of instructor.

3-4 units, Aut (Popat, Friedman)

HRP 226. Advanced Epidemiologic and Clinical Research Meth-
ods—The principles of measurement, measures of effect, confounding,
effect modification, and strategies for minimizing bias in epidemiologic
studies. Prerequisite: 225 or consent of instructor.

3-4 units, Win (Nelson)

HRP 228. Molecular Epidemiology—Molecular and biochemical biom-
arkers for measuring exposure, host susceptibility, and endpoint (dis-
ease) as applied to epidemiologic studies of infectious diseases, cancer,
and other chronic diseases. Topics: DNA fingerprinting to determine
transmission pathways; biochemical markers of environment exposures;
study design and methodological consideration; ethical and legal issues.
Prerequisite: 202 or 225, or consent of instructor.

3 units (Staff) not given 2004-05

HRP 230. Cancer Epidemiology—Descriptive epidemiology and sourc-
es of incidence/mortality data; the biological basis of carcinogenesis and
its implications for epidemiologic research; methodological issues rele-
vant to cancer research; causal inference; major environmental risk
factors; genetic susceptibility; cancer control; examples of current re-
search; and critique of the literature. Prerequisite: 202 or 225, or consent
of instructor.

3 units (Staff) not given 2004-05

HRP 231. Epidemiology of Infectious Diseases—The principles of the
transmission of the infectious agents (viruses, bacteria, rickettsiae,
mycoplasma, fungi, and protozoan and helminth parasites). The role of
vectors, reservoirs, and environmental factors. Pathogen and host char-
acteristics that determine the spectrum of infection and disease. Ende-
micity, outbreaks, and epidemics of selected infectious diseases. Princi-
ples of control and surveillance.

3 units, Spr (Parsonnet, Maldonado) alternate years, not given 2005-06

HRP 234. Foundations of Pharmacoepidemiology—Historical devel-
opment of pharmacoepidemiology, the drug development process and
pharmacoepidemiology role in it, pharmacovigilance/drug safety sys-
tems, epidemiology in outcomes research, the role of pharmacoepidemi-
ology in risk management, and classic examples of pharmacoepidemio-
logic investigations.

2-3 units, Spr (Lilienfeld)

HRP 236. Clinical Research Seminar—Weekly forum for ongoing
patient-oriented research projects and recent journal articles by students,
faculty, staff, and guests. Methodological and practical issues relevant to
clinical epidemiologic research are also discussed.

1 unit, Aut, Win, Spr (Friedman)

HRP 238. Journal Club in Epidemiology—Ongoing research present-
ed by faculty, staff, students, and guests. Recent journal articles.

1 unit, Aut, Win, Spr (Staff)

HRP 248. Promoting Health Over the Life Course: Multidisci-
plinary Perspectives—(Enroll in HUMBIO 148.)

3 units, Aut (Alles, Stefanick)

HRP 250C. Statistical Analysis in Educational Research: Multivari-
ate Analysis—(Enroll in EDUC 250C.)

2-4 units, Win (Olkin)

HRP 251. Design and Conduct of Clinical Trials—The rationale for
phases 1-3 clinical trials, the recruitment of subjects, techniques for
randomization, data collection and endpoints, interim monitoring, and
reporting of results. Emphasis is on the theoretical underpinnings of
clinical research and the practical aspects of conducting clinical trials.

3 units, Spr (Hlatky)

HRP 252. Outcomes Analysis—(Same as BIOMEDIN 251.) Introduc-
tion to methods of conducting empirical studies which use large existing
medical, survey, and other databases to ask both clinical and policy
questions. Econometric and statistical models used to conduct medical
outcomes research.. How research is conducted on medical and health
economics questions when a randomized trial is impossible. Problem
sets emphasize hands-on data analysis and application of methods,
including re-analyses of well-known studies. Prerequisites: one or more
courses in probability, and statistics or biostatistics.

3 units, Spr (Bhattacharya)

HRP 256. Economics of Health and Medical Care—(Enroll in ECON
156/256, BIOMEDIN 156/256.)

5 units, Aut (Bhattacharya)

HRP 259. Introduction to Probability and Statistics for Epidemiol-
ogy—Topics: random variables, expectation, variance, probability dis-
tributions, the central limit theorem, sampling theory, hypothesis testing,
confidence intervals. Correlation, regression, analysis of variance, and
nonparametric tests. Introduction to least squares and maximum likeli-
hood estimation. Emphasis is on medical applications.

4-5 units, Aut (Cobb)

HRP 260A,B,C. Workshop in Biostatistics—(Same as STATS
260A,B,C.) Applications of statistical techniques to current problems in
medical science. Enrollment for more than 2 units of credit involves extra
reading or consulting and requires consent of the instructor.

HRP 260A: 1-3 units, Aut (Lazzeroni, Olshen, Bloch, Efron,
Hastie, Lavori, Tibshirani, Wong)

HRP 260B: 3 units, Win (Lazzeroni, Olshen, Bloch, Efron,
Hastie, Lavori, Tibshirani, Wong)

HRP 260C: 1-5 units, Spr (Lazzeroni, Olshen, Bloch, Efron,
Hastie, Lavori, Tibshirani, Wong)

HRP 261. Intermediate Biostatistics: Analysis of Discrete Data—
(Same as STATS 261, BIOMEDIN 233.) The 2x2 table. Chi-square test.
Fisher’s exact test. Odds ratios. Sampling plans; case control and cohort
studies. Series of 2x2 tables. Mantel Hantzel. Other tests. k x m tables.
Matched data logistic models. Conditional logistic analysis, application
to case-control data. Log-linear models. Generalized estimating equa-
tions for longitudinal data. Cell phones and car crashes: the crossover
design. Special topics: generalized additive models, classification trees,
bootstrap inference.

3 units, Win (Hastie)

HRP 262. Intermediate Biostatistics: Regression, Prediction, Sur-
vival Analysis—(Same as STATS 262.) Linear and inherently nonlinear
models. Prediction versus testing. Sample reuse methods. Analysis of
variance. Components of variance. Introduction to multivariate analysis: the
normal distribution. Principal components and k-means clustering. Survival
analysis: the actuarial and Kaplan-Meier methods. The log-rank test.
Weibull models. The Cox model, including estimation of baseline hazard.

3 units, Spr (Cobb)
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HRP 280,281,282. Spanish for Medical Students—(Same as SPAN-
LANG 121M,122M,123M.) Goal is a practical and rapid command of
spoken Spanish. Topics: the human body, hospital procedures, diagnos-
tics, food, and essential phrases for on-the-spot reference when dealing
with Spanish-speaking patients. Series can be taken independently,
depending on the level of prior knowledge.

3 units, 280: Aut, 281: Win, 282: Spr (Corso)

HRP 283. Health Services Research Core Seminar—Presentation of
research in progress and tutorials in the field of health services research.

1 unit, Aut, Win, Spr, Sum (Baker, Bundorf, Garber, Hlatky, Owens)

HRP 290. Advanced Spanish Conversation—Oral language skills
covering pediatric, gynecological, and other specialty exams; patient
health education and counseling; and diseases such as diabetes, asthma,
and TB. Prerequisite: Spanish proficiency or consent of instructor.

3 units, Aut, Win, Spr (Corso)

HRP 299. Directed Reading—Aspects of preventive medicine, public
health, social aspects of disease and health, economics of medical care,
occupational or environmental medicine, epidemiology, international
health, or related fields. Prerequisite: consent of instructor.

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

HRP 351. Health Care Innovators—The workings of the major insti-
tutions such as hospitals, health insurance companies, HMOs, Medicare
and Medicaid, federal regulators, and the medical establishment. Nation-
al health expenditures and alternative models for healthcare financing
and delivery. Trends in treatment innovations provided by biopharma-
ceuticals, medical devices, and surgical procedures; delivery innova-
tions facilitated by information systems and new processes. Policy and
business challenges raised by these innovations and the health care
ecosystems they promote.

4 units, Win, (Zenios)

HRP 391. Political Economy of Health Care in the United States—
Economic tools and institutional and legal background to understand
how markets for health care products and services work. Moral hazard
and adverse selection. Institutional organization of the health care sector.
Hospital and physician services markets, integrated delivery systems,
managed care, and pharmaceutical and medical device industries. Public
policy issues in health care, medical ethics, regulation of managed care,
patients’ bill of rights, regulation of pharmaceuticals, Medicare reform,
universal health insurance, and coverage of the uninsured. International
perspectives; how other countries’ health care systems evolved, and what
the U.S. can learn from their experiences.

4 units, Spr (Kessler, Bundorf)

HRP 392. Analysis of Costs, Risks, and Benefits of Health Care—
(Same as MGTECON 332, BIOMEDIN 432.) For graduate students. The
principal evaluative techniques for health care including utility assess-
ment, and cost-effectiveness, cost-benefit, and decision analysis. Em-
phasis is on the practical application of these techniques. Group project
presented at end of quarter. Guest lectures by experts from the medical
school, pharmaceutical industry, health care plans, and government.

4 units, Aut (Garber)

HRP 399. Research—Graduate students investigations sponsored by
individual faculty members. Prerequisite: consent of instructor.

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

HEALTH SERVICES RESEARCH
PROGRAM
Director: Mark Hlatky (Professor, Health Research and Policy, and

Medicine)
Executive Committee: Laurence Baker (Associate Professor, Health

Research and Policy), M. Kate Bundorf (Assistant Professor, Health
Research and Policy), Alan Garber (Professor, Medicine), Mary
Goldstein (Associate Professor, Medicine), Mark Hlatky (Professor,
Health Research and Policy, and Medicine), Douglas Owens
(Associate Professor, Medicine)

Participating Faculty and Staff by Department:
Anesthesia: Alex Macario (Associate Professor)
Economics: Thomas MaCurdy (Professor)
Business: Alain Enthoven (Professor, emeritus), Daniel Kessler

(Associate Professor)
Health Research and Policy: Laurence Baker (Associate Professor), Paul

Barnett (Consulting Assistant Professor), Byron W. Brown
(Professor, emeritus), M. Kate Bundorf (Assistant Professor), Victor
Fuchs (Professor, emeritus), Trevor Hastie (Professor), Mark Hlatky
(Professor), Philip Lavori (Professor, Research), Richard Olshen
(Professor), Ciaran Phibbs (Consulting Associate Professor), Joseph
Selby (Consulting Professor), Anita Stewart (Visiting Scholar),
Robert Tibshirani (Professor)

Law: Henry Greely (Professor)
Medicine: Jay Bhattacharya (Assistant Professor), Alan Garber

(Professor), Mary Goldstein (Associate Professor), Michael Gould
(Assistant Professor), Paul Heidenreich (Assistant Professor),
Douglas Owens (Associate Professor)

Psychiatry: Rudolph Moos (Professor)
Sociology: Richard Scott (Professor, emeritus)
Program Offices: HRP Redwood Building, Room T213D
Mail Code: 94305-5405
Phone: (650) 723-5456
Email: HSRprogram@med.stanford.edu
Web Site: http://www.stanford.edu/dept/HRP

GRADUATE PROGRAM
MASTER OF SCIENCE

The Master’s Degree Program in Health Services Research seeks to
train students in the quantitative analysis of issues in health and medical
care. The program emphasizes an individually designed program of
course work and completion of a master’s project under the mentorship
of a faculty member. The typical student in the program is either a phy-
sician who has completed residency training and is preparing for a re-
search career, or a student with a strong background in policy analysis
who wishes to focus on problems in health or medical care. Faculty in-
terests include outcomes research, health economics, health care orga-
nization, quality of care, decision analysis, clinical guidelines, and as-
sessment of patient preferences and quality of life.

To receive the degree, students are expected to demonstrate knowl-
edge of issues in health services research and the quantitative skills nec-
essary for research in this area. Students must take at least 45 units of
course work (9 of the units may be double-counted to meet other degree
requirements) and write a University thesis. The course work require-
ments are:
1. At least 8 units from the following group of Health Research and

Policy (HRP) core courses: 256, Economics of Health; 391, Political
Economy of Health Care; 392, Cost-Benefit Analysis in Health Care.

2. At least 6 units of graduate-level statistics courses. The sequence of
HRP 261 and 262 is strongly recommended. (Note: HRP 202 does not
count toward the statistics requirement.)

3. At least 3 units of HRP 283, Core Seminar.
4. At least 15 units of HRP research credit from 299, Directed Reading,

or 399, Research.
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5. An additional set of approved elective courses to complete the pro-
gram total of at least 45 units.
For additional information, address inquiries to the Educational Co-

ordinator, Department of Health Research and Policy, Stanford Univer-
sity School of Medicine, HRP Redwood Building, Room T213D, Stan-
ford, California 94305-5405.

COURSES
 The course listings of individual departments participating in the

Health Services Research Program should be consulted for complete
descriptions.

IMMUNOLOGY PROGRAM
Chair, Executive Committee for the Immunology Program: Lawrence

Steinman (Professor of Neurology and Neurological Sciences)
Director for Immunology Program: Eugene Butcher (Professor of

Pathology)
Director for Clinical Immunology Program: C. Garrison Fathman

(Medicine/Immunology and Rheumatology)
Participating Departments and Faculty:
Biological Sciences: Patricia P. Jones (Professor)
Cardiothoracic Surgery: Carol Clayberger (Associate Professor,

Research; and Pediatrics)
Chemistry: Harden M. McConnell (Professor, emeritus)*
Genetics: Leonard A. Herzenberg (Professor, emeritus), Lenore A.

Herzenberg (Professor, Research), Man-wah Tan (Assistant
Professor)

Medicine/Bone Marrow Transplantation Program: Robert Negrin
(Professor), Judith Shizuru (Assistant Professor)

Medicine/Endocrinology: Ajay Chawla (Assistant Professor)
Medicine/Hematology: Peter Lee (Assistant Professor)
Medicine/Immunology and Rheumatology: C. Garrison Fathman

(Professor), Jane R. Parnes (Professor), William Robinson (Assistant
Professor), Samuel Strober (Professor), Paul J. Utz (Assistant
Professor)

Medicine/Oncology: Gilbert Chu (Associate Professor, and Biochemistry),
Dean Felsher (Assistant Professor), Ronald Levy (Professor), Shoshana
Levy (Professor, Research)

Microbiology and Immunology: Yueh-Hsiu Chien (Professor), Mark M.
Davis (Professor), K. Christopher Garcia (Assistant Professor, and
Structural Biology), Hugh McDevitt (Professor), Garry P. Nolan
(Professor, Microbiology and Immunology), Hugh O. McDevitt
(Professor), David Schneider (Assistant Professor)

Molecular and Cellular Physiology: Richard S. Lewis (Associate
Professor)

Molecular Pharmacology: Phyllis Gardner (Professor, and Medical/
Clinical Pharmacology, and Cardiovascular Medicine)

Neurology and Neurological Sciences: Lawrence Steinman (Professor,
and Pediatrics)

Pathology: Eugene C. Butcher (Professor), Michael Cleary (Professor),
Gerald R. Crabtree (Professor, and Developmental Biology), Edgar
G. Engleman (Professor, and Medicine/Immunology and Rheumatology),
Joseph S. Lipsick (Professor), Sara Michie (Associate Professor),
Raymond A. Sobel (Associate Professor), Irving L. Weissman
(Professor, and Developmental Biology)

Pediatrics: Ann Arvin (Professor, and Microbiology and Immunology),
Christopher Contag (Assistant Professor, Research), Alan M.
Krensky (Professor), Carol Clayberger (Professor, Research), David
B. Lewis (Associate Professor), Elizabeth Mellins (Associate
Professor)

Structural Biology: Peter Parham (Professor, and Microbiology and
Immunology)

Surgery: Sheri Krams (Associate Professor, Research), Olivia Martinez
(Associate Professor, Research)

* Recalled to active duty

Mail Code: 94305-5121
Phone: (650) 725-5076; fax: (650) 725-3867
Email: mopan@stanford.edu
Web Site: http://immunol.stanford.edu/index.html

Courses given in Immunology have the subject code IMMUNOL. For
a complete list of subject codes, see Appendix.

GRADUATE PROGRAMS
MASTER OF SCIENCE

Students in the Ph.D. program in Immunology may apply for an M.S.
degree in Immunology, assuming completion of appropriate require-
ments. Students must complete:
1. Three full-tuition quarters of residency as a graduate student at Stan-

ford
2. At least 45 units of academic work, all of which must be in courses at

or above the 100 level, 36 units of which must be at or above the 200
level

3. 2-3 quarters of graduate research (IMMUNOL 300), consisting of
rotations in the labs of 2-3 faculty members

4. Course work in Immunology as follows: coursework in basic immu-
nology (BIOSCI 230, MI 200 or equivalent, advanced Immunology
such as IMMUNOL 201, 200, and 203). In addition, the student may
take two of four possible courses: GENE 203, Advanced Genetics,
MPHA 210, Signal Transduction Pathways and Networks, SBIO 241,
Biological Macromolecules, or DBIO 210, Developmental Biology.
Other required core courses are: MI 215, Principles of Biological
Technologies, MCP 221, Cell Biology of Physiological Processes.

5. Graduate-level biochemistry and molecular biology (BIOC 200, 201,
or equivalents)

6. Course work in IMMUNOL 311, Seminar in Immunology, and IM-
MUNOL 311A, Seminar Discussion in Immunology

7. Participation in the Immunology journal club (IMMUNOL 305), and
attendance at the weekly Immunology seminar and at the annual Stan-
ford Immunology Scientific Conference

8. The qualifying examination in Immunology, the written exam (Part
I) and the thesis proposal (Part II), and a oral presentation on the re-
search of one rotation, before candidacy

DOCTOR OF PHILOSOPHY
University requirements for the Ph.D. are described in the “Gradu-

ate Degrees” section of this bulletin.
The interdepartmental Immunology Program offers instruction and

research opportunities leading to a Ph.D. in Immunology. The goal of the
program is to develop young investigators who have a solid foundation
in immunology as well as related sciences and who can carry out inno-
vative research. The program features a flexible selection of courses and
seminars to enrich the students’ backgrounds, combined with extensive
research training in the laboratories of the participating immunology
faculty.

Students applying to the program typically have an undergraduate
major in biological sciences, but majors in other areas are acceptable if
the applicants have had sufficient course work in biology and chemis-
try. Formal application should be made by December 15. Applications
are evaluated by the Immunology Predoctoral Committee based on scores
on the GRE exams (including the subject test in either biology, biochem-
istry, or chemistry), which should be taken by the October test date;
grades; evidence of prior research experience; letters of recommenda-
tion, including letters from research sponsor(s); and commitment to a
career in biomedical research. Interested Stanford medical students are
welcome to apply to the program; they should contact the program
director.

Students admitted to the program are offered financial support cov-
ering tuition, a living stipend, insurance coverage, and an allowance for
books/travel. Applicants are urged to apply for independent fellowships
such as from the National Science Foundation. Fellowship applications
are due in November of the year prior to matriculation in the graduate
program, but Immunology graduate students may continue to apply for
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outside fellowships after matriculation. Because of the small number of
department-funded slots, students who have been awarded an outside
fellowship will have an improved chance of acceptance into the program.

On matriculation, each student is assisted in selecting courses and lab
rotations in the first year and in choosing a lab for the dissertation research.
Once a dissertation adviser has been selected, a dissertation committee
including at least two Immunology faculty, and including the disserta-
tion adviser, is constituted to guide the student during the dissertation
research. The student must meet with the dissertation committee at least
once a year.

Candidates for Ph.D. degrees at Stanford must satisfactorily complete
a three-year program of study that includes 72 units of graduate course
work and research and nine full-tuition quarters of residency. At least 3
units must be taken with each of four different Stanford faculty members.

The requirements for the Ph.D. degree in Immunology include the
following:

1. Training in biology and cognate disciplines equivalent to that pro-
vided by the undergraduate Biology major at Stanford.

2. Completion of the following courses (or their equivalents from un-
dergraduate work):
a) Basic Immunology (BIOSCI 230 or MI 200)
b) Advanced Immunology (IMMUNOL 201, 202, 203)
c) Biochemistry and Molecular Biology (BIOC 200)
d) Cell Biology of Physiological Processes (MCP 221)
e) Statistics (BIOSCI 141)
f) Principles of biological technologies (MI 215)
g) two of four possible courses: GENE 203, Advanced Genetics;

MPHA 210, Signal Transduction Pathways and Networks; SBIO
241, Biological Macromolecules; or DBIO 210, Developmental
Biology. Other required core courses are: MI 215, Principles of
Biological Technologies; MCP 221, Cell Biology of Physiological
Processes.

h) Responsible Conduct in Science (MED 255)
i) Immunology Journal Club (IMMUNOL 305)

3. First-year students are required to take both the IMMUNOL 311,
Seminar in Immunology and the companion course, IMMUNOL
311A, Seminar Discussion in Immunology, and participate in IM-
MUNOL 305, Immunology Journal Club. Students in their second
year and above must participate in the IMMUNOL 311, Seminar in
Immunology and may opt to take the companion course, IMMUNOL
311A. Students who have not yet achieved TGR status must regis-
ter for 1 unit. Students attend the weekly Immunology Seminar Se-
ries (4-5 p.m., Tuesdays). Students read the papers of and have din-
ner with visiting seminar speakers two or three times each quarter,
and meet with a faculty member to discuss the material.

4. Elective courses as agreed upon by the student, adviser, and adviso-
ry committee. Electives may be chosen from graduate courses and
seminars in any of the biomedical science departments and programs.

5. Completion in the first year of two-three one quarter rotations. Two
weeks after taking the written portion of the qualifying examination
process in mid-July, students shall present their lab rotation research
projects to the Predoctoral Committee.

6. Teaching assistantship in two immunology courses. A teaching as-
sistantship requirement may be fulfilled by proposing a graduate
student-initiated course IMMUNOL 315, Topics in Immunology.
Before fulfilling their teaching assistantships, Immunology gradu-
ate students are required to undertake a teaching assistantship work-
shop offered at the beginning of every quarter by the Center for
Teaching and Learning.

7. For admission to candidacy, completion of two requirements by the
end of the Autumn Quarter of the second year: a rotation presentation
on one of three lab rotations, and a comprehensive written examina-
tion in immunology and related biomedical sciences must be
completed satisfactorily by the middle of Summer Quarter of the first
year. Finally, students must prepare and defend a research proposal on
their dissertation research by December 23, the end of Autumn Quar-
ter of their second year. Administration and evaluation of these require-
ments is the responsibility of the student’s dissertation committee.

8. Participation (through regular attendance and oral presentation) in
the student-run immunology journal clubs for at least the first two
years (IMMUNOL 305). Students are also expected to attend the
graduate students’ journal club, the Tuesday evening immunology
seminars, and the annual Stanford Immunology Scientific Conference.

9. Passing of the University oral examination on the dissertation re-
search, which is to be taken only after the student has substantially
completed the research. The examination is preceded by a public
seminar in which the candidate presents his/her research.

10. Completion of a Ph.D. dissertation, resulting from independent in-
vestigation and constituting a contribution to knowledge in the area
of immunology.

COURSES
Course and lab instruction in the Immunology Program conforms to the

“Policy on the Use of Vertebrate Animals in Teaching Activities,” the text
of which is available at http://www.stanford.edu/dept/DoR/rph/8-2.html.

IMMUNOL 201. Advanced Immunology I—(Same as MI 211.) For
graduate students and advanced undergraduates. Topics: genetics and
structure/function relationships of antibodies, T-cell receptors, MHC
antigens; accessory molecules; lymphocyte differentiation and activa-
tion; cellular regulation of immune responses; autoimmunity and other
problems in clinical immunology. Prerequisites: biochemistry, basic
immunology course; consent of instructor for undergraduates.

3 units, Win (Chien, Staff)

IMMUNOL 202. Advanced Immunology II—(Same as MI 212.)
Readings of immunological literature and specific areas of immunology.
Classic problems and emerging areas are covered based on primary
literature. Student and faculty presentations. Prerequisite: IMMUNOL
201/MI 211.

3 units, Spr (Garcia, Staff)

IMMUNOL 203. Advanced Immunology III—(Same as MI 213.)
Historical survey of the most important experiments and papers in
immunology. Student presentations and faculty participation; faculty
describe their experimental process and scientific papers. Prerequisite:
IMMUNOL 201/MI 211 or IMMUNOL 202/MI 212.

3 units, Sum (Crabtree, Staff)

IMMUNOL 205. Immunology for Medical Students—(Same as MI
205.) Medical students register for IMMUNOL 205; undergraduates and
graduate students may enroll with consent of instructor. Basic concepts
of adaptive and innate immunology and the role of the immune system
in a variety of human diseases. Emphasis is on application of the
fundamental concepts of human immunology. Case presentations of
diseases including autoimmune diseases, infectious disease, transplanta-
tion, genetic and acquired immunodeficiencies, hypersensitivity reac-
tions, and allergic diseases. Problem sets based on case reports, lectures,
and publications from current clinical literature. Lab in inflammation.

4 units, Win (Lewis)

IMMUNOL 215. Principles of Biological Technologies—(Same as
MI 215.) Required of first-year graduate students in Microbiology and
Immunology. The principles underlying commonly utilized technical
procedures in biological research. Lectures and primary literature cri-
tiques on gel electrophoresis, protein purification and stabilization,
immunofluorescence microscopy, FACS. Prerequisites: biochemistry,
organic chemistry, and physics.

2 units, Spr (Kirkegaard)

IMMUNOL 230. Introduction to Medicine—For graduate students in
biological sciences, bioengineering, and biomedical informatics. Infor-
mation and approaches used by physicians to understand human disease
by focusing on two multisystem disorders: type I and type II diabetes
mellitus. Lectures by medical school and outside faculty, and field trips
to clinics, the clinical laboratory, clinical research center, and a relevant
biotech company. Students carry out quarter-long, team projects.

3-4 units, Spr (Mellins, Parnes)
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IMMUNOL 230A. Independent Study in Medical Sciences—For
doctoral students who have taken 230. Completion of team projects
begun in 230.

1-3 units (Staff)

IMMUNOL 290. Teaching in Immunology—Practical experience in
teaching by serving as a teaching assistant in an immunology course.

1-10 units, Aut, Win, Spr, Sum (Staff)

IMMUNOL 299. Directed Reading in Immunology
1-15 units, by arrangement (Staff)

IMMUNOL 300. Research—For Ph.D., M.D./Ph.D. students, and
medical students whose scholarly concentrations are in immunology.

1-15 units, by arrangement (Staff)

IMMUNOL 305. Immunology Journal Club—Graduate students
present and discuss recent papers in the literature. Required of first to
fourth-year graduate students.

1 unit, Aut, Win, Spr (Staff)

IMMUNOL 311. Seminar in Immunology—Enrollment limited to
Ph.D., M.D./Ph.D. students, and medical students whose scholarly
concentrations are in immunology. Current research topics.

1 unit, Aut, Win, Spr (Fathman, Steinman)

IMMUNOL 311A. Immunology Seminar Discussion—Limited to
Ph.D., M.D./Ph.D. students, and medical students whose scholarly
concentrations are in immunology; required of first-year students. Stu-
dents discuss papers of speakers in 311, and meet with the speakers.

1 unit, Aut, Win, Spr (Fathman, Steinman)

IMMUNOL 315. Special Topics in Immunology—Graduate student-
initiated seminar in journal club style. Previous topics include evolution-
ary immunology and the principles of vaccine development, cytokines,
tumor immunology, and neuroimmunology.

3 units, Aut, Win, Spr, Sum (Staff)

IMMUNOL 317. Frontiers in Immunology—Seminar class in journal
club style. Focus is on one topic in immunology per quarter. Readings
range from historical development to current research and questions.

1-3 units, Aut, Win, Spr, Sum (Staff)

MICROBIOLOGY AND
IMMUNOLOGY
Emeriti: (Professors) Sidney Raffel, Leon T. Rosenberg, Bruce A. D.

Stocker; (Professor, Research) Esther M. Lederberg
Chair: Mark M. Davis
Professors: Ann Arvin, Helen Blau, John C. Boothroyd, Yueh-hsiu

Chien, Mark M. Davis, Stanley Falkow, Stephen J. Galli, Harry B.
Greenberg, Karla Kirkegaard, A. C. Matin, Hugh O. McDevitt,
Edward S. Mocarski, Peter Parham, Phillip Pizzo, Charles Prober,
Peter Sarnow, Gary K. Schoolnik, Lucy S. Tompkins

Associate Professors: Peter Jackson, Garry Nolan, David Relman
Assistant Professors: Kenan Christopher Garcia, David Schneider,

Upinder Singh, Julie Theriot
Associate Professor (Teaching): Robert D. Siegel
Courtesy Assistant Professor: Christopher Contag (Pediatrics)
Department Offices: D300 Fairchild Building, 299 Campus Drive
Mail Code: 94305-5124
Phone: (650) 725-8541
Email: micro_immuno@lists.stanford.edu
Web Site: http://cmgm.stanford.edu/micro/

Courses given in Microbiology and Immunology have the subject
code MI. For a complete list of subject codes, see Appendix.

The Department of Microbiology and Immunology offers a complete
program of training leading to the Ph.D. degree, as well as research train-
ing, courses, and seminars for medical students and postdoctoral fellows.
Research interests focus on two broad areas, host/parasite interactions,
and the function of the immune system. Individual laboratories investi-
gate mechanisms of pathogenesis and the physiology of viruses, bacte-
ria, and protozoan parasites, as well as the lymphocyte function in anti-
gen recognition, immune response, and autoimmunity.

GRADUATE PROGRAMS
MASTER OF SCIENCE

A regular M.S. program is not offered, although this degree is awarded
under special circumstances. Candidates for master’s degrees are expect-
ed to have completed the preliminary requirements for the B.S. degree,
or the equivalent. In addition, the candidate is expected to complete 45
quarter units of work related to microbiology; at least 25 of these units
should concern research devoted to a thesis. The thesis must be approved
by at least two members of the department faculty.

DOCTOR OF PHILOSOPHY
University requirements for the Ph.D. are described in the “Gradu-

ate Degrees” section of this bulletin.
Application, Admission, and Financial Aid—Prospective Ph.D. can-

didates should have completed a bachelor’s degree in a discipline of bi-
ology or chemistry, including course work in biochemistry, chemistry,
genetics, immunology, microbiology, and molecular biology. The dead-
line for receipt of applications with all supporting materials is Decem-
ber 15.

Applicants must file a report of scores on the general subject tests and
on an advanced test (normally in cellular and molecular biology, chem-
istry, or biochemistry) of the Graduate Record Examination (GRE). It is
strongly recommended that the GRE be taken before October so that
scores are available when applications are evaluated.

In the absence of independent fellowship support, entering predoc-
toral students are fully supported with a stipend and tuition award. Highly
qualified applicants may be honored by a nomination for a Stanford fel-
lowship. Successful applicants have been competitive for predoctoral
fellowships such as those from the National Science Foundation.

Program for Graduate Study—The Ph.D. degree requires course
work and independent research demonstrating an individual’s creative,
scholastic, and intellectual abilities. On entering the department, students
meet an advisory faculty member and together they design a timetable
for completion of the degree requirements. Typically, this consists of first
identifying gaps in the student’s undergraduate education and determin-
ing courses that should be taken. Then, a tentative plan is made for two
to four lab rotations (one rotation per quarter). During the first year of
graduate study in the department, each student also takes six or seven
upper-level (200-series) courses. Three of these courses, Principles of
Biological Techniques, Medical Microbiology, and Advanced Pathogen-
esis of Bacteria, Viruses, and Eukaryotic Parasites, are specific require-
ments of this department. Three courses, Advanced Genetics, Molecu-
lar Biology, and Cell Biology, are part of the core curriculum that is
required of many graduate students in Stanford Biosciences.

In Spring Quarter of the second year, each student defends orally a
formal research proposal on a topic outside the intended thesis project.
The outline of this proposal is due to the Graduate Program Steering
Committee by March 1st. Based on successful performance on this pro-
posal, the student is admitted to candidacy. In the Autumn Quarter of the
second year, a research proposal based on the student’s own thesis topic
is defended to his or her thesis committee. Teaching experience and train-
ing are also part of the graduate curriculum. All graduate students are
required to act as teaching assistants for two quarters. In addition, first-
and second-year graduate students are required to participate in a bi-
weekly journal club.
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COURSES
MI 103. Parasites/Pestilence: Infectious Public Health Challenges—
(Same as HUMBIO 103.) Parasitic and other diseases with public health
impact. Pathogenesis, clinical syndromes, complex life cycles, and the
interplay among environment, vectors, hosts, and reservoirs in histori-
cal context to understand public health policy approaches to halting dis-
ease transmission. Focus is on World Health Organization Tropical Dis-
ease Research targeted disease entities including: river blindness,
sleeping sickness, leishmaniasis, schistosomiasis, mycobacterial disease
(tuberculosis and leprosy), malaria, toxoplasmosis, dracunculiais, and
intestinal helminthes. Guest lecturers and experts in disease control and.
Original proposal to solve a current disease.

3 units, Spr (Smith)

MI 115A. Humans and Viruses—(Same as HUMBIO 115A.) Over-
view of human virology. Topics illustrate concepts in biology and the
social sciences, focusing on emerging infections, viral classification,
transmission and prevention, vaccination and treatment, eradication of
disease, viral pathogenesis, mechanisms of virally-induced cancer, and
viral evolution. Topics: molecular biology of genetic shift and drift in
influenza virus, cellular tropism of HIV, developmental biology of
virally-induced birth defects, clinical aspects of infantile diarrhea, social
aspects of the common cold, policy issues of blood antibody tests, factors
in pathogenesis and transmission of prions, SARS. Prerequisites: Human
Biology core or consent of instructor.

6 units (Siegel) alternate years, given 2005-06

MI 115B. The Vaccine Revolution—(Same as HUMBIO 115B.) Ad-
vanced seminar. Human aspects of viral disease, focusing on recent
discoveries especially in the area of vaccine development and emerging
infections. Journal club format: students select articles from primary
scientific literature, write formal summaries, and synthesize it into a
literature review on a topic. Emphasis is on the development of critical
reading, analysis, experimental design, and interpretation of data. Stu-
dents give four oral presentations and lead discussions based on their
scientific journal reading. Enrollment limited to 10. Prerequisite: 115A.

5 units, Win (Siegel) alternate years, not given 2005-06

MI 127N. Infectious Disease: Fact and Fiction—Stanford Introducto-
ry Seminar. Preference to freshmen. Modern science has developed
methods of fighting infectious diseases and their human toll including
public sanitation, vaccination, and antibiotics, but infections such as
HIV, ebola, and dengue, and bioterrorism, remain a threat. Civilizations
have historically dealt with these topics through the arts. The science
behind infectious diseases and their treatments, and its portrayal in the
movies. Old and new horror and science fiction films including Invasion
of the Body Snatchers, Outbreak, The Andromeda Strain, Blade, Alien,
and X-Files episodes. Readings include Scientific American and other
primary scientific journals. Students critique a film from the perspective
of a scientist.

3 units, Aut (Schneider)

MI 185. Topics in Microbiology—Topics include diversity, molecular
regulation, growth, bioenergetics, and unique metabolic processes. Stu-
dent papers for presentation on current topics such as antibiotic resis-
tance and molecular approaches to bioremediation. Prerequisites: CHEM
31, 33, 35. Recommended: BIOSCI 31.

3 units, Spr (Matin, Staff)

MI 198A,B,C,D,E,F. Directed Reading: Microbiology—Fields of
research open to students are decided in consultation with sponsoring
faculty member.

1-15 units, Aut, Win, Spr, Sum (Staff)

MI 199. Undergraduate Research—Individual study or research by
arrangement with a faculty member. Possible fields: microbial molecular
biology and physiology, microbial pathogenicity, immunology, virolo-
gy, and molecular parasitology. Prerequisites: consent of instructor.

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

MI 203. Biological Stress Response—Current literature. Possible top-
ics: the nature and molecular regulation of the stress response; biochem-
istry and structural biology molecular chaperones; the role of stress
proteins in the pathogenic process; psychoneuroendocrinology; multi-
drug resistance. Limited enrollment. Prerequisites: Biological Sciences
core; upper-division course in molecular biology/genetics or biochemis-
try.

3 units (Matin, Staff) alternate years, given 2005-06

MI 204. Innate Immunology—Innate immune mechanisms as the only
defenses used by the majority of multicellular organisms. Topics include
Toll signaling, NK cells, complement, antimicrobial peptides, phago-
cytes, neuroimmunity, community responses to infection, and the role of
native flora immunity. How microbes induce and defeat innate immune
reactions with examples from vertebrates, invertebrates, and plants.

3 units, Spr (Schneider)

MI 205. Immunology for Medical Students—(Same as IMMUNOL
205) Medical students register for IMMUNOL 205; undergraduates and
graduate students may enroll with consent of instructor. Basic concepts
of adaptive and innate immunology and the role of the immune system
in a variety of human diseases. Emphasis is on application of the
fundamental concepts of human immunology. Case presentations of
diseases including autoimmune diseases, infectious disease, transplanta-
tion, genetic and acquired immunodeficiencies, hypersensitivity reac-
tions, and allergic diseases. Problem sets based on case reports, lectures,
and publications from current clinical literature. Lab in inflammation.

4 units, Win (Lewis)

MI 206. Animal Viruses—For advanced graduate and medical students.
The structure, molecular biology, and genetics of RNA and DNA animal
viruses. Lectures on the molecular biology of virus replication and gene
expression and the nature of the host-virus interaction. Concise treatment
of eukaryotic molecular and cell biology in the context of viruses.
Problem sets, discussion groups. Prerequisites: Biological Sciences
core; understanding of molecular biology; biochemistry.

3 units, Spr (Mocarski, Staff) alternate years, not given 2005-06

MI 209. Medical Microbiology—For graduate and advanced under-
graduate students. Required of first-year graduate students in Microbiol-
ogy and Immunology. Introduction to the concepts of microbial patho-
genesis with emphasis on the mechanisms employed by pathogenic
microorganisms in establishing infection in the host, and the responses
of the host to infection. Prerequisite: understanding of biochemistry and
molecular biology.

1-3 units, Spr (Falkow)

MI 210. Advanced Pathogenesis of Bacteria, Viruses, and Eukaryot-
ic Parasites—For graduate, medical, and advanced undergraduate stu-
dents. Required for first-year graduate students in Microbiology and
Immunology. The molecular mechanisms by which microorganisms
invade animal and human hosts, express their genomes, interact with
macromolecular pathways in the infected host, and induce disease.
Problem sets and recent literature pertaining to microbial pathogenesis.

5 units, Win (Sarnow, Staff)

MI 211. Advanced Immunology I—(Same as IMMUNOL 201.) For
graduate students and advanced undergraduates. Topics: genetics and
structure/function relationships of antibodies, T-cell receptors, MHC
antigens; accessory molecules; lymphocyte differentiation and activa-
tion; cellular regulation of immune responses; autoimmunity and other
problems in clinical immunology. Prerequisites: biochemistry, basic
immunology course; consent of instructor for undergraduates.

3 units, Win (Chien, Staff)

MI 212. Advanced Immunology II—(Same as IMMUNOL 202.)
Readings of immunological literature and specific areas of immunology.
Classic problems and emerging areas are covered based on primary
literature. Student and faculty presentations. Prerequisite: 211.

3 units, Spr (Garcia, Staff)
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 MI 213. Advanced Immunology III—(Same as IMMUNOL 203.) A
historical survey of the most important experiments and papers in
immunology. Student presentations and faculty participation; faculty
describe their experimental process and scientific papers. Prerequisite:
IMMUNOL 201/MI 211 or IMMUNOL 202/MI 212.

3 units, Sum (Crabtree, Staff)

MI 215. Principles of Biological Technologies—(Same as IMMUNOL
215.) Required of first-year graduate students in Microbiology and
Immunology. The principles underlying commonly utilized technical
procedures in biological research. Lectures and primary literature cri-
tiques on gel electrophoresis, protein purification and stabilization,
immunofluorescence microscopy, FACS. Prerequisites: biochemistry,
organic chemistry, and physics.

2 units, Spr (Kirkegaard)

MI 250. Frontiers in Microbiology and Immunology—Required of
first- and second-year students in Microbiology and Immunology. How
to evaluate biological research. Held in conjunction with the Microbiol-
ogy and Immunology Friday noon seminar series. Before the seminar,
students and faculty discuss one or more papers from the speaker’s
primary research literature on a related topic. After the seminar, students
meet informally with the speaker to discuss their research.

1 unit, Aut, Win, Spr (Sarnow)

MI 299. Directed Reading—Prerequisite: consent of instructor. See
faculty list for section numbers.

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

MI 399. Graduate Research—Students who have satisfactorily com-
pleted the necessary foundation courses may elect research work in
general bacteriology, bacterial physiology and ecology, bacterial genet-
ics, microbial pathogenicity, immunology, parasitology, and virology.
Prerequisite: consent of instructor. See faculty list for section numbers.

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

MI 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted in
departments in the schools of H&S, Engineering, and Medicine; student
register through their affiliated departments; otherwise register for
CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/cours-
es/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)

MOLECULAR AND CELLULAR
PHYSIOLOGY
Chair: Richard S. Lewis
Professors: Richard W. Aldrich, Axel T. Brunger, Brian K. Kobilka, W.

James Nelson, Stephen J. Smith, Richard W. Tsien, William Weis
Associate Professor: V. Daniel Madison
Assistant Professors: Miriam Goodman, Merritt Maduke
Courtesy Associate Professor: Anson W. Lowe
Courtesy Assistant Professors: John Huguenard, Richard J. Reimer
Department Offices: Beckman Center, B100
Mail Code: 94305-5345
Phone: (650) 725-7554
Email: schantae@stanford.edu
Web Site: http://mcp.stanford.edu

Courses given in Molecular and Cellular Physiology have the subject
code MCP. For a complete list of subject codes, see Appendix.

The Department of Molecular and Cellular Physiology is located in
the Beckman Center for Molecular and Genetic Medicine.

A central goal of physiology in the post-genomic era is to understand
how thousands of encoded proteins serve to bring about the highly coor-
dinated behavior of cells and tissues. Research in the department ap-
proaches this goal at many levels of organization, ranging from single

molecules and individual cells to multicellular systems and the whole
organism. The faculty share common interests in the molecular mecha-
nisms of cell signaling and behavior, with a special focus on structure/
function analysis of ion channels and G-protein coupled receptors, and
their roles at the cellular, organ, and whole-organism levels; the molec-
ular basis of sensory transduction, synaptic transmission, plasticity and
memory; the role of ion channels and calcium in controlling gene expres-
sion in neural and immune cells; and the regulation of vesicle traffick-
ing and targeting, cell polarity, and cell-cell interactions in the nervous
system and in epithelia. Research programs employ a wide range of ap-
proaches, including molecular and cell biology, biochemistry, genetics,
biophysics, x-ray crystallography and solution NMR, electrophysiolo-
gy, and in vitro and in vivo imaging with confocal and multi-photon
microscopy.

GRADUATE PROGRAMS
The department offers required and elective courses for students in

the School of Medicine and is also open to other qualified students with
the consent of the instructor. Training of medical, graduate, and postdoc-
toral students is available. The program offers a course of study leading
to the Ph.D. degree. No B.S. is offered, and an M.S. is offered only in the
unusual circumstance where a student completes the course work, rota-
tion, and the written section of the qualifying exam, but is unable to com-
plete the requirements for the Ph.D.

DOCTOR OF PHILOSOPHY
Students with undergraduate or master’s degrees who have complet-

ed a year each of college chemistry (including lectures in organic and
physical chemistry), physics, calculus, and biology are considered for
admission to graduate study. Applicants submit a report of scores from
the Graduate Record Examination (verbal, quantitative, analytical, and
an advanced subject test in one of the sciences) as part of the application.

Students who do not speak English as their native language must
submit scores from TOEFL unless waived by Graduate Admissions, the
Registrar’s Office.

Study toward the Ph.D. is expected to occupy five years, including
summers. A minimum of six quarter-long courses are required. These
include four graduate-level courses (200-300 series) and a choice of two
out of these three courses: MCP 221, MCP 255, and MCP 256. Students
are also required to take the Molecular and Cellular Physiology seminar/
Research In Progress series. Each student presents a talk on research in
progress to the department at least every other year, starting their second
year. Acceptable grades for all course work must be a minimum of ‘B-’,
and at least two grades equal to ‘A-’ or above are necessary (but not suf-
ficient) for continuation in the program.

Qualifying Examination—At the end of the second year in residence
as a graduate student, each Ph.D. candidate presents a written thesis pro-
posal to be defended at an oral comprehensive examination. The exam-
inations may be taken only after all course work has been completed by
the required standard. Students undertake individual research studies as
early as possible after consultation with their preceptor. Upon passing
this exam, the student is advanced to candidacy for the Ph.D.

Dissertation and University Oral Examination—The results of inde-
pendent, original work by the students are presented in a dissertation. The
oral examination is largely a defense of the dissertation.

Advisers and Advisory Committees—A graduate advisory commit-
tee, currently Professors Lewis and Aldrich, advises students during the
period before the formation of their qualifying committees.

Financial Aid—Students may be funded by their advisers’ research
grants, by training grants, by department funds, or by extramural funds.
Students are encouraged to obtain funding from outside sources (e.g., NIH
and NSF).

SC
H

O
O

L O
F 

M
ED

IC
IN

E



639

COURSES
Course and lab instruction in the Department of Molecular and Cel-

lular Physiology conforms to the “Policy on the Use of Vertebrate Ani-
mals in Teaching Activities,” the text of which is available at http://
www.stanford.edu/dept/DoR/rph/8-2.html.

MCP 100Q. The Hippocampus as a Window to the Mind—Stanford
Introductory Seminar. Preference to sophomores.

3 units, Spr (Madison)

MCP 199. Undergraduate Research—Fields of research open to
students decided in consultation with sponsoring faculty member.

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

MCP 200-204. Physiology—Offered jointly with the Department of
Medicine. Lectures, small group instruction, clinical presentations, and
lab demonstrations of normal and disordered human cardiovascular
physiology, normal and disordered function in the endocrine, respirato-
ry, renal, fluid and electrolyte, and acid-base systems. Prerequisite:
understanding of general biochemistry.

MCP 200. Cardiovascular Physiology
5 units, Spr (Kobilka)

MCP 201. Endocrine Physiology
1-4 units, Win (Hoffman)

MCP 202. Gastrointestinal Physiology
1-3 units (Lowe)

MCP 203. Renal Physiology
1-3 units (Meyer)

MCP 204. Respiratory Physiology
1-2 units (Raffin)

MCP 213. Special Topics in Molecular and Cellular Physiology—
Seminar. Introductory and advanced physiological topics agreed on by
an individual instructor and interested students. Prerequisite: consent of
instructor.

1-18 units (Staff)

MCP 215. Synaptic Transmission—Primarily for graduate students
with an interest in synaptic function; interested medical students and
advanced undergraduates may enroll. The anatomical, physiological,
and biochemical basis of synaptic function in the peripheral and central
nervous system. Relevant research papers.

5 units, Aut (Smith, Madison)

MCP 216. Genetic Analysis of Behavior—(Same as NBIO 216.)
Advanced seminar. Findings and implications of behavioral genetics as
applied to invertebrate and vertebrate model systems. Topics include
biological clocks, and sensation and central pattern generators. Relevant
genetic techniques and historical perspective. Student presentation.

4 units (Clandinin, Goodman) alternate years, given 2005-06

MCP 218. Transmembrane Signal Transduction—The molecular
mechanisms of signal transduction for a variety of structurally and
functionally different plasma membrane receptors. Topics: the structure
of receptors and the interaction of the receptor protein with the lipid
bilayer; ligand binding and ligand mediated changes in receptor struc-
ture; and cytosolic, cytoskeletal, and membrane proteins that interact
with receptors. Recent research developments and the value of experi-
mental approaches for the study of receptors.

2 units, Win (Kobilka)

MCP 221A,C,E,F,G,H. Cell Biology of Physiological Processes Dis-
cussion—Required course taken with 221, taught by medical school
faculty, to expand on the topics covered in 221. Students register for only
one section. Prerequisites: Biological Sciences core, BIOCHEM 201.

2-5 units, Win (Kopito, Frydman, Nelson)

MCP 222. Imaging: Biological Light Microscopy—(Same as BIOSCI
152.) Survey of instruments which use light and other radiation for
analysis of cells in biological and medical research. Topics: basic light
microscopy through confocal fluorescence and video/digital image pro-
cessing. Lectures on physical principles; involves partial assembly and
extensive use of lab instruments. Lab. Prerequisites: some college
physics, Biological Sciences core. GER:2a

3 units, Spr (Smith)

MCP 232. Advanced Imaging Lab in Biophysics—(Same as BIOSCI
132/232, BIOPHYS 232.) Laboratory and lectures. Microscopy, empha-
sizing hands-on experience with a range of apparatus and techniques.
Topics include microscope optics, Koehler illumination, contrast-gener-
ating mechanisms (bright/dark field, fluorescence, phase contrast, dif-
ferential interference contrast), and resolution limits. Advanced topics
vary by year, but include single-molecule fluorescence, fluorescence
resonance energy transfer, confocal microscopy, two-photon microsco-
py, optical trapping, and fiberoptic methods. Limited enrollment. Rec-
ommended: basic physics, Biological Sciences core or equivalent, or
consent of instructor. GER:2a

4 units, Spr (S. Block, Schnitzer, S. Smith, Stearns)

MCP 255. Molecular Physiology of Membranes—Recommended for
all MCP graduate students; open to graduate and medical students;
advanced undergraduates with consent of instructor. Structure and
mechanisms of the molecules underlying transmembrane processes.
Topics include structure of membrane proteins, energetics of mem-
branes, transmembrane signaling (receptors and channels), transport
(transporters and pumps), single molecule methods and theory, and
membrane complexes. Lectures introduce concepts; student activities
and small group discussion emphasize application of concepts to re-
search the literature. Recommended: BIOC/SBIO 214 or equivalent.

4 units, Win (Maduke, Aldrich)

MCP 256. Molecular Physiology of Cells—Recommended for all
MCP graduate students; open to graduate and medical students; ad-
vanced undergraduates with consent of instructor. Dynamic aspects of
cell function, including cellular energetics, gas exchange, solute trans-
port, absorption and secretion in epithelia, ionic and electrical signaling
in nerve and muscle, and sensory physiology. Emphasis is on the cellular
function of ion channels and transporters, joining experimental and
analytical approaches. Lectures, in-class readings, discussions, student
presentations, and the use of mathematical models of cell function.
Recommended: MCP 255; basic cell and molecular biology.

4 units, Spr (Lewis, Goodman)

MCP 299. Directed Reading—Prerequisite: consent of instructor. See
faculty list for section numbers.

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

MCP 399. Advanced Research—Investigation sponsored by individu-
al faculty members undertaken by interested, qualified medical or
graduate students. Research fields include endocrinology, neuroendocri-
nology, and topics in molecular and cellular physiology.

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

MCP 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted in
departments in the schools of H&S, Engineering, and Medicine; student
register through their affiliated departments; otherwise register for
CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/cours-
es/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)
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MOLECULAR PHARMACOLOGY
Emeriti: (Professors) Robert H. Dreisbach, Avram Goldstein, Dora B.

Goldstein, Tag E. Mansour, James P. Whitlock
Chair: Daria Mochly-Rosen
Professors: James E. Ferrell, Jr., Oleg Jardetzky, Daria Mochly-Rosen,

Richard A. Roth
Associate Professor: Tobias Meyer
Assistant Professors: James K. Chen, Karlene A. Cimprich, Ricardo

Dolmetsch, Thomas J. Wandless
Consulting Professors: Gordon Ringold, Alejandro Zaffaroni
Web Site: http://molepharm.stanford.edu

Courses given in Molecular Pharmacology have the subject code
MPHA. For a complete list of subject codes, see Appendix.

GRADUATE PROGRAMS
MASTER OF SCIENCE

Students in the Ph.D. program may apply for an M.S. degree, after
having satisfactorily completed the course and laboratory requirements
of the first two years. The degree also requires a written thesis based on
literature or laboratory research. Postdoctoral research training is avail-
able to graduates having the Ph.D. or M.D. degree.

DOCTOR OF PHILOSOPHY
University requirements for the Ph.D. are described in the “Gradu-

ate Degrees” section of this bulletin.
The Department of Molecular Pharmacology offers interdisciplinary

training to prepare students for independent careers in biomedical sci-
ence. Research and training in the department focuses on the mechanisms
by which hormones, drugs, and toxic compounds alter cell function, and
on the development of new therapeutic technologies. At the heart of these
issues lies the analysis of cell signaling and gene expression.

The program leading to the Ph.D. degree includes formal and infor-
mal study in pharmacology, genetics, biochemistry, and molecular cell
biology. First-year students spend one quarter in each of three different
laboratories, working closely with other graduate students, a professor,
and postdoctoral fellows on various research projects. During the fourth
quarter, the student chooses a faculty mentor with whom to undertake
thesis research, based on available positions and the student’s interest.
During or before the eighth quarter of study, students must pass a qual-
ifying exam which consists of an oral exam on general knowledge and a
defense of a research proposal. Course requirements are fulfilled during
the first two years of study; the later years of the four- to six-year pro-
gram are devoted to full-time dissertation research. Close tutorial con-
tact between students and faculty is stressed throughout the program.

Research opportunities also exist for medical students and undergrad-
uates. The limited size of the labs in the department allows for close tu-
torial contact between students, postdoctoral fellows, and faculty.

The department participates in the four quarter Health and Human
Disease sequence which provides medical students with a comprehen-
sive, systems-based education in physiology, pathology, microbiology,
and pharmacology.

COURSES
Course and lab instruction in the Department of Molecular Pharma-

cology conforms to the “Policy on the Use of Vertebrate Animals in
Teaching Activities,” the text of which is available at http://www.
stanford.edu/dept/DoR/rph/8-2.html.

MPHA 199. Undergraduate Research
1-18 units, Aut, Win, Spr, Sum (Staff)

MPHA 201. Pharmacology 1—For graduate students; medical students
should consult with course director before enrolling. Topics: receptors;
pharmacokinetics; and autonomic, CNS, and cardiovascular pharmacol-
ogy. Mechanisms of drug action in humans. Prerequisite: undergraduate
organic chemisry.

5 units, Aut (Ferrell)

MPHA 202. Pharmacology 2—Continuation of 201. Topics: anti-
microbial chemotherapy, cancer chemotherapy, endocrine and gastro-
intestinal pharmacology, and toxicology.

5 units, Win (Ferrell)

ADVANCED
Open to all University students; instructor’s consent required prior

to registration. Students should consult with the instructor about the
adequacy of their preparation.

MPHA 210. Signal Transduction Pathways and Networks—The
molecular mechanisms through which cells receive and respond to
external signals. Emphasis is on principles of cell signaling, the systems-
level properties of signal transduction modules, and experimental strat-
egies through which cell signaling pathways are being studied. Prereq-
uisite: working knowledge of biochemistry and genetics.

4 units, Win (Ferrell, Meyer)

MPHA 220. Chemistry of Biological Processes—(Same as BIOC 220.)
Principles of organic and physical chemistry applied to biomolecules.
Chemical principles that underlie biological processes, and chemical
tools used to study and manipulate biological systems. Prerequisites:
organic chemistry and biochemistry, or consent of instructor.

4 units, Aut (Wandless, Herschlag, Chen, Bogyo)

MPHA 240. Drug Discovery—The scientific principles and technolo-
gies involved in making the transition from a basic biological observa-
tion to the creation of a new drug, with emphasis on molecular and
genetic issues. Prerequisite: knowledge of biochemistry, chemistry, or
bioengineering.

4 units, Spr (Mochly-Rosen, Cimprich) alternate years,
not given 2005-06

MPHA 250. Fundamentals of Drug-Receptor Interactions and Drug
Design—The principles of biological structure determination, scope,
and the limits of the methods and of the structural information derived
from them. Enrollment limited to 15.

3 units (Jardetzky) not given 2004-05

MPHA 260. Quantitative Chemical Biology—Principles governing
chemical and biological processes and recent advances at the interface of
chemistry and biology. Topics include protein and small molecule
engineering, chemical genetics, combinatorial chemistry, and in vitro
evolution. Prerequisites: undergraduate organic chemistry, and bio-
chemistry or cell biology.

4 units (Cimprich, Wandless, Jackson) not given 2004-05

MPHA 270. Research Seminar—Current research in pharmacology.
Seminars are reviewed and discussed in a separate conference with a
member of the faculty.

1-2 units, Aut, Win, Spr (Staff)

MPHA 280. Tutorial Program—Guided readings in the literature of
any area of pharmacology. Review paper may be required. Primarily for
students in pharmacology. See faculty list for section numbers.

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

MPHA 299. Directed Reading—See faculty list for section numbers.
1-18 units, Aut, Win, Spr, Sum (Staff)

MPHA 399. Research—Investigations sponsored by individual faculty
members. See faculty list for section numbers.

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

MPHA 450. Introduction to Biotechnology—(Enroll in CHEMENG
450, BIOC 450.)

3 units, Spr (Staff)

MPHA 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted
in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)
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NEUROBIOLOGY
Chair: Eric I. Knudsen
Professors: Ben Barres, Eric I. Knudsen, Uel J. McMahan, William T.

Newsome
Assistant Professors: Stephen Baccus, Thomas Clandinin, Tirin Moore,

Jennifer Raymond
Department Offices: Fairchild Building, Second Floor
Mail Code: 94305-5125

Courses given in Neurobiology have the subject code NBIO. For a
complete list of subject codes, see Appendix.

GRADUATE PROGRAM
Graduate students in the Department of Neurobiology obtain the Ph.D.

degree through the interdepartmental Neurosciences Ph.D. program.
Accepted students receive funding for tuition and a living stipend. Ap-
plicants should familiarize themselves with the research interests of the
faculty and, if possible, indicate their preference on the application form
which is submitted directly to the Neurosciences Program.

Medical students also are encouraged to enroll in the Ph.D. program.
The requirements of the Ph.D. program are fitted to the interests and time
schedules of the student. Postdoctoral training is available to graduates
holding Ph.D. or M.D. degrees, and further information is obtained di-
rectly from the faculty member concerned.

Research interests of the department include: mechanisms of visual
transduction and information transmission in vertebrate retina; structure,
function, and development of auditory and visual systems; integrative
mechanisms and regeneration in the central and peripheral nervous sys-
tem; mechanisms of ion channel function; and neuronal growth and dif-
ferentiation.

COURSES
Course and lab instruction in the Department of Neurobiology con-

forms to the “Policy on the Use of Vertebrate Animals in Teaching Ac-
tivities,” the text of which is available at http://www.stanford.edu/dept/
DoR/rph/8-2.html.

The department offers a one quarter course (NBIO 200) on the
structure and function of the nervous system, which is open to medical
and graduate students and advanced undergraduates. Advanced courses
are open to students who have completed the basic course.

NBIO 199. Directed Reading (Undergraduate)—Prerequisite: con-
sent of instructor.

1-18 units, Aut, Win, Spr, Sum (Baccus, Barres, Clandinin,
Knudsen, McMahan, Moore, Newsome, Raymond, Stryer)

NBIO 204. Computational Neuroimaging—(Same as PSYCH 204A.)
Advanced seminar. For students working with functional magnetic
resonance imaging (fMRI). Review of current understanding of the
physiological basis of the signal measured using fMRI. Possibilities for
experiment design and interpretation of the signal with respect to other
physiological and behavioral measurements. Emphasis is on experimen-
tal design, software tools, and pulse sequences for fMRI experiments.

1-3 units, Aut (Wandell, Grill-Spector)
alternate years, not given 2005-06

NBIO 206. The Nervous System—Introduction to the structure and
function of the nervous system, including neuroanatomy, neurophysiol-
ogy, and systems neurobiology. Topics include the properties of neurons
and the mechanisms and organization underlying higher functions.
Framework for general work in neurology, neuropathology, clinical
medicine, and for more advanced work in neurobiology. Lecture and lab
components must be taken together.

8 units, Win (Barres, Knudsen, Newsome, Raymond,
Clandinin, Moore, Bacocus)

NBIO 216. Genetic Analysis of Behavior—(Same as MCP 216.)
Advanced seminar. Findings and implications of behavioral genetics as
applied to invertebrate and vertebrate model systems. Topics include
biological clocks, and sensation and central pattern generators. Relevant
genetic techniques and historical perspective. Student presentation.

4 units (Clandinin, Goodman) alternate years, given 2005-06

NBIO 218. Neural Basis of Behavior—Advanced seminar. The princi-
ples of information processing in the vertebrate central nervous system,
and the relationship of functional properties of neural systems with
perception and behavior. Emphasis is on the visual and auditory systems.
Original papers, directed discussions, and student presentations. Prereq-
uisite: 200 or consent of instructor.

4 units, Spr (Knudsen, Raymond) alternate years, not given 2005-06

NBIO 220. Central Mechanisms in Visual Perception—Contempo-
rary visual neuroscience, emphasizing the neural mechanisms underly-
ing primate vision and visually guided behavior. Seven foundational
topics in visual neuroscience; current papers concerning each topic.
Student presentations. Computer-based demonstration exercises.

2-4 units (Newsome) alternate years, given 2005-06

NBIO 221. Frontiers in Translational Medicine—Pathways for com-
bining science and medicine during graduate and postdoctoral training
and in one’s career. Practical aspects of translational medicine. Guest
lecturers include physician-scientists who have advanced the frontiers of
translational medicine. Speakers last year included Rob Malenka, Judy
Swain, Bob Fisher, Jeff Bird, Ching Wang, Lubert Stryer, Jamie Topper,
Ben Barres, and Gary Steinberg.

1 unit, Spr (Barres)

NBIO 240. High Level Vision—(Enroll in PSYCH 250.)
1-3 units, Aut (Grill-Spector)

NBIO 254. Molecular and Cellular Neurobiology—(Same as BIOSCI
154/254.) For advanced undergraduates and graduate students. Focus is
on cellular and molecular mechanisms in the organization and functions
of the nervous system. Topics: wiring of the neuronal network, synapse
structure and synaptic transmission, signal transduction in the nervous
system, sensory systems, molecular basis of behavior including learning
and memory, molecular pathogenesis of neurological diseases. Prereq-
uisite for undergraduates: Biological Sciences core or equivalent, or
consent of instructors. GER:2a

4 units, Aut (Luo, Shen, Clandinin)

NBIO 299. Directed Reading—Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Baccus, Barres, Clandinin,

Knudsen, Moore, McMahan, Newsome, Raymond, Stryer)

NBIO 300. Professional Development and Integrity in Neuroscience—
Required of Neurosciences Ph.D. students every quarter. Develops
professional skills in critical assessment and oral presentation of findings
from current neuroscience literature in the visual presentation of quan-
titative data and writing research grants. The role of animals in lab
research, fraud in science, the responsibility of authors and reviewers,
science in a multicultural environment, and the relationship between
student and mentor. Student and faculty presentations and discussions.

1-2 units, Aut, Win, Spr (Raymond)

NBIO 399. Individual Research—Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Baccus, Barres, Clandinin, Knuds-

en, Moore, McMahan, Newsome, Raymond, Stryer)

NBIO 450. Introduction to Biotechnology—(Enroll in CHEMENG
450, BIOC 450.)

3 units, Spr (Kao)

NBIO 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted
in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)

N
eu

ro
bi

ol
og

y



642

NEUROSCIENCES PROGRAM
Director: William T. Newsome (Professor of Neurobiology)
Committee: Richard Aldrich, Corinna Darian-Smith, Craig Garner,

Kalanit Grill-Spector, John R. Huguenard, Liqun Luo, M. Bruce
MacIver, William Mobley, William T. Newsome, Jennifer Raymond,
Krishna Shenoy, Edith Sullivan

Participating Faculty:
Anesthesia: Rona Giffard (Associate Professor), Joan E. Kendig (Pro-

fessor), M. Bruce MacIver (Assistant Professor, Research), Sean
Mackey (Assistant Professor), David Yeomans (Associate Professor)

Applied Physics: Mark Schnitzer (Assistant Professor)
Biological Sciences: Bruce Baker (Professor), Russell D. Fernald (Pro-

fessor), William F. Gilly (Professor), H. Craig Heller (Professor), Ron
Kopito (Professor), Liqun Luo (Assistant Professor), Susan McCo-
nnell (Professor), Robert M. Sapolsky (Professor), Mark Schnitzer
(Assistant Professor), Kang Shen (Assistant Professor), Stuart Th-
ompson (Professor)

Comparative Medicine: Paul S. Buckmaster (Assistant Professor), Lin-
da C. Cork (Professor), Corinna Darian-Smith (Assistant Professor),
Shaul Hestrin (Associate Professor)

Developmental Biology: Matthew P. Scott (Professor)
Electrical Engineering: Krishna Shenoy (Assistant Professor)
Genetics: Anne Brunet (Assistant Professor), David R. Cox (Professor)
Molecular and Cellular Physiology: Richard Aldrich (Professor), Mir-

iam B. Goodman (Assistant Professor), Brian Kobilka (Professor),
Richard S. Lewis (Associate Professor), V. Daniel Madison (Asso-
ciate Professor), Merritt C. Maduke (Assistant Professor), Stephen
Smith (Professor), Richard Tsien (Professor)

<Molecular Pharmacology: Helen Blau (Professor), Ricardo Dolmetsch
(Assistant Professor), Tobias Meyer (Associate Professor), Daria
Mochly-Rosen (Professor)

Neurobiology: Stephen Baccus (Assistant Professor), Ben Barres (As-
sociate Professor), Tom Clandinin (Assistant Professor), Eric I. Knud-
sen (Professor), U. J. McMahan (Professor), Tirin Moore (Assistant
Professor), William T. Newsome (Professor), Jennifer Raymond
(Assistant Professor)

Neurology and Neurological Sciences: Robert S. Fisher (Professor),
Ting-Ting Huang (Assistant Professor), John A. Huguenard (Asso-
ciate Professor), William C. Mobley (Professor), David A. Prince
(Professor), Thomas A. Rando (Assistant Professor), Richard Reimer
(Assistant Professor), Terence Sanger (Assistant Professor),
Lawrence Steinman (Professor), Tony Wyss-Coray (Assistant Pro-
fessor), Yanmin Yang (Assistant Professor)

Neurosurgery: Pak H. Chan (Professor), Theo Palmer (Assistant Profes-
sor), Gary K. Steinberg (Professor)

Pathology: Bingwei Lu (Assistant Professor), Raymond Sobel (Asso-
ciate Professor)

Psychiatry and Behavioral Sciences: William C. Dement (Professor),
Craig Garner (Professor), Terrence A. Ketter (Associate Professor),
Robert C. Malenka (Professor), Vinod Menon (Assistant Professor,
Research), Emmanuel Mignot (Professor), Allan L. Reiss (Professor),
Edith Sullivan (Professor, Research)

Psychology: John Gabrieli (Associate Professor), Ian Gotlib (Professor),
Kalanit Grill-Spector (Assistant Professor), Brian Knutson (Assis-
tant Professor), Anthony Wagner (Assistant Professor), Brian Wan-
dell (Professor), Jeffrey J. Wine (Professor)

Radiology: John Desmond (Assistant Professor)
Program Offices: Alway Bldg., M-103D
Mail Code: 94305-5121
Phone: (650) 723-9855
Web Site: http://sbri.stanford.edu/phd/index.html

Courses given in the Neurosciences Program have the subject code
NEPR. For a complete list of subject codes, see Appendix.

GRADUATE PROGRAM
DOCTOR OF PHILOSOPHY

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

The interdepartmental Neurosciences Program offers instruction and
research opportunities leading to a Ph.D. in Neurosciences. The require-
ments for a Ph.D. degree follow those of the University and in addition
are tailored to fit the background and interests of the student. Accepted
students receive an award covering tuition, a basic health plan, and a liv-
ing stipend. Qualified applicants should, where possible, apply for the
predoctoral fellowships in open competition, especially those from the
National Science Foundation. December 16 is the deadline for receipt in the
Neurosciences Program office of applications with all supporting material.

Applicants should familiarize themselves with the research interests of
the faculty and indicate their preferences clearly on the application form.

Since students enter with differing backgrounds and the labs in which
they may elect to work cover several different disciplines, the specific
program for each student is developed individually with an advisory com-
mittee. All students are required to complete the basic introduction to neu-
robiology (NBIO 206 or equivalent). Students must also take five ad-
vanced courses, four of which must be distributed among four of the
following core areas: systems and behavioral neuroscience, molecular
and cellular neuroscience, developmental neuroscience, clinical neuro-
science, and computational neuroscience. The fifth advanced course is
chosen by the student in an area related to the student’s research inter-
est, and may be selected from outside the Neurosciences core with prior
approval from the Program Director and the student’s adviser.

Students usually rotate through several labs during their first year, al-
though they may choose to begin thesis research on entry. After the first
rotation, students may rotate both within and outside the Neurosciences
Program. Required course work should be completed by the end of the
second year. Passing of a comprehensive oral preliminary examination
given by the student’s advisory committee is required for admission to
Ph.D. candidacy. This examination is usually taken by the end of the sec-
ond year. The student is required to present a Ph.D. dissertation, which
is the result of independent investigation contributing to knowledge in
an area of neuroscience, and to defend his or her dissertation in a Uni-
versity oral examination, which includes a public seminar.

Medical students may participate in this program provided they meet
the prerequisites and satisfy all the requirements of the graduate program
as listed above. The timing of the program may be adjusted to fit their
special circumstances.

COURSES
Course and lab instruction in the Neurosciences Program conforms to the

“Policy on the Use of Vertebrate Animals in Teaching Activities,” the text
of which is available at http://www.stanford.edu/dept/DoR/rph/8-2.html.

NEPR 300. Professional Development and Integrity in Neuroscience—
(Enroll in NBIO 300.)

1-2 units, Aut, Win, Spr (Raymond)

NEPR 399. Research—Prerequisite: consent of instructor.
1-18 units, Aut, Win, Spr, Sum (Staff)

OBSTETRICS AND GYNECOLOGY
Chair: Mary Lake Polan

Courses given in Gynecology have the subject code OBGYN. For a
complete list of subject codes, see Appendix.

The Department of Obstetrics and Gynecology does not offer degrees;
however, qualified medical, graduate, or undergraduate students with an
interest in basic research in reproductive biology may apply to arrange
individual projects under the supervision of the faculty. The focus for the
Division of Reproductive Biology is the study of the molecular and cel-
lular biology of male and female reproductive organs.
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PATHOLOGY
Emeriti: (Professor) Richard L. Kempson; (Professor, Clinical) P.

Joanne Cornbleet, Dikran S. Horoupian
Chair: Stephen J. Galli
Professors: Daniel Arber, Ellen Jo Baron, Eugene C. Butcher, Michael L.

Cleary, Gerald R. Crabtree, Lawrence F. Eng, Edgar G. Engleman, Luis
F. Fajardo, Andrew Fire, Heinz Furthmayr, Stephen J. Galli, Lawrence
Tim Goodnough, F. Carl Grumet, Michael R. Hendrickson, Jon C.
Kosek, Joseph S. Lipsick, Robert V. Rouse, Richard K. Sibley, Howard
H. Sussman, Teresa S. F. Wang, Roger A. Warnke, Irving L. Weissman

Associate Professors: Gerald J. Berry, Athena M. Cherry, Tina Cowan,
James D. Faix, Steven K. H. Foung, Susan A. Galel, Sharon M.
Geaghan, Peter K. Jackson, Sabine Kohler, Teri A. Longacre, Sara
A. Michie, Kent W. Nowels, Bruce Patterson, Donald P. Regula,
Raymond A. Sobel, Jan Matthijs van de Rijn, Hannes Vogel, James
L. Zehnder

Assistant Professors: Jeffrey D. Axelrod, Matthew Bogyo, Dean Felsher,
Magali Fontaine, John P. Higgins, Neeraja Kambham, Christina
Kong, Bingwei Lu, Yasodha Natkunam, Jonathan R. Pollack, Iris
Schrijver, Arend Sidow, Uma Sundram

Courtesy Professor: Lucy Tompkins
Courtesy Assistant Professor: Donna Bouley
Clinician Educators: Carey D. Austin, David B. Bingham, Christopher

A. Callahan, David Cassarino, Christine Cesca, Andrew Connolly,
Barbara Egbert, Tracey George, Norman Lehman, James M. Malone,
Melanie Manning, Dorothy Nguyen, Kendall Price, Megan Troxell,
Maurene Viele, Robert West

Adjunct Clinical Faculty: Robert Archibald, Jerome S. Burke, Stephen
Shi-Hua Chen, Andrew J. Connolly, Seth Haber, Maie K. Herrick,
Paul W. Herrmann, Charles Lombard, John E. McNeal, Judy Melinek,
Lawrence Naiman, Joseph O’Hara, Mahendra Ranchod, Thomas W.
Rogers, William Ruehl, Joshua Sickel, Sharon Van Meter

Department Offices: Medical Center, Lane Building, L-235
Mail Code: 94305-5324
Phone: (650) 723-5252
Web Site: http://pathology.stanford.edu

Courses given in Pathology have the subject code PATH. For a com-
plete list of subject codes, see Appendix.

PROGRAMS OF STUDY
The Department of Pathology offers a sequence of basic courses in

general and special pathology, including neuropathology, which is open
to medical students only. Interested and qualified graduate students may
petition the course director to audit the lecture portion of these courses.
In addition, there are a number of advanced courses in selected aspects
of pathology. The department does not offer advanced degrees in pathol-
ogy, but qualified graduate students who are admitted to the Biophysics
Program, the Cancer Biology Program, or other interdepartmental pro-
grams may elect to pursue their thesis requirements in the research lab-
oratories of the Department of Pathology. The discipline of pathology
has traditionally served as a bridge between the preclinical and clinical
sciences and is concerned with the application of advances in the basic
biological sciences, both to the diagnosis of disease in man and to the
elucidation of the mechanisms of normal molecular, cellular, and organ
structure and function that manifest themselves in clinical disease. Ac-
cordingly, the department’s research interests encompass a broad range
that extends from fundamental molecular biology to clinical-patholog-
ical correlations, with a primary emphasis on experimental oncology.

At present, investigation in the department includes basic studies in
different areas utilizing molecular biological, biochemical, and genetic
cell biological techniques: DNA replication in yeast and cultured eukary-
otic cells, cell cycle control in animal cells and yeast, identification and
pathogenetic role of chromosomal aberrations in human malignancies
and mechanisms of activation of oncogenes in human and animal cells,
lymphocyte and neutrophil-interactions with endothelial cells, cell type

specification and signal transduction pathways leading to specific gene
expression or modulation of cytoskeletal behavior; cytoskeletal archi-
tecture, cell-matrix interaction, developmental biology of hematopoie-
tic stem cells and thymus, regulation of the immune system, and mech-
anisms of immune and other responses in the central nervous system. In
addition, a variety of studies focus on the development of novel diagnostic
and immunotherapeutic treatment modalities and techniques for solid
tumors, lymphomas, HIV, and genetic diseases. Research training in all
of these areas is available for qualified medical and graduate students by
individual arrangement with the appropriate faculty member. A summary
of the research interests of the department faculty is available on request.

COURSES
Course and lab instruction in the Department of Pathology conforms to

the “Policy on the Use of Vertebrate Animals in Teaching Activities,” the
text of which is available at http://www.stanford.edu/dept/DoR/rph/8-2.html.

PATH 103Q. Leukocyte Migration—Stanford Introductory Seminar.
Preference to sophomores.

1 unit, Spr (Michie)

PATH 105Q. Final Analysis: The Autopsy as a Tool of Medical
Inquiry—Stanford Introductory Seminar. Preference to sophomores.

3 units, Spr (Regula)

PATH 199. Undergraduate Research
1-18 units, Aut, Win, Spr (Staff)

PATH 205. Immunology for Medical Students—(Same as IMMU-
NOL 205, MI 205; first-year medical students register for MI 205.) The
basic concepts of adaptive and innate immunology and the role of the
immune system in a variety of diseases, utilizing case presentations of
diseases including automimmune diseases, infectious disease, transplan-
tation, genetic and acquired immunodefiiciencies, hypersensitvity reac-
tions, and allergic diseases. Weekly problem sets based on case reports
and publications drawn from current clinical literature. Emphasis is on
application of the fundamental concepts of human immunology.

4 units, Win (Lewis)

PATH 211. Advanced Immunology I—(Enroll in IMMUNOL 201, MI 211.)
3 units, Win (Chien, Staff)

PATH 213. Gross Autopsy Pathology Laboratory (Medical Students
only)—Examine/discuss unfixed dissected organs from current autop-
sies and correlate morphologic findings with the clinical history. Stu-
dents view postmortem examinations and may participate (in a small
group) in one postmortem examination with the assistance of residents
and staff, and present the case to the class. Class scheduling is flexible.
Additional unit for participation in a postmortem examination. Pre- or
corequisite: 230B or 230C.

2-3 units, Aut, Win (D. Regula, Staff)

PATH 215. Molecular Mechanisms of Disease—Provides graduate
students in the basic sciences with an exposure to current research topics
in human disease. Each week, one scientist from academia or industry
presents a seminar on the pathogenesis of a particular disease, with an
emphasis on molecular approaches, followed by a discussion. A review
article and one or two research papers from the current literature are
assigned prior to each meeting.

1 unit, Win (Lipsick, Staff)

PATH 220. Immunology for Medical Students—(Same as IMMU-
NOL 200, MI 200; medical students enroll in MI 200.) The basic
concepts of immunology and the role of the immune system in a variety
of diseases, utilizing case presentations of diseases including autoim-
mune diseases, infectious disease, transplantation, immunodeficiency
diseases, hypersensitivity reactions, and allergic diseases. Weekly prob-
lem sets based on case reports and publications drawn from the clinical
literature. Emphasis is on application of the fundamental concepts of
immunology.

4 units, Win (Lewis, Staff)
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PATH 299. Directed Reading—Prerequisite: consent of faculty member.
1-18 units, Aut, Win, Spr, Sum (Staff)

PATH 399. Research—Department faculty are involved in active
research programs at the Stanford Medical Center. Students interested in
research at the molecular, cellular, and clinical-pathologic levels are
encouraged to seek out faculty advisers. The department is equipped for
modern research and maintains an active postdoctoral research training
program. Prerequisite: consent of instructor.

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

RADIATION ONCOLOGY
Emeriti: Malcolm A. Bagshaw, Peter Fessenden, George M. Hahn,

Clarence J. Karzmark, Kendric Smith
Chair: Richard T. Hoppe
Professors: Arthur Boyer, J. Martin Brown, Sarah S. Donaldson, Amato

J. Giaccia, Don R. Goffinet, Steven L. Hancock, Richard T. Hoppe,
Daniel S. Kapp, Steven A. Liebel

Associate Professors: Susan J. Knox, Quynh-Thu Le, Gary Luxton,
Melanie C. Smitt, Lei Xing

Assistant Professors: Laura Attardi, Nicholas Denko, Iris C. Gibbs, Edward
Graves, Christopher R. King, Albert C. Koong, Todd Pawlicki

Consulting Professor: Robert M. Sutherland
Courses given in Radiation Oncology have the subject code RADO.

For a complete list of subject codes, see Appendix.

Radiation Oncology is a discipline focused around the use of radia-
tion for both cancer therapy and research. The fundamental and applied
research within the department reflects this spectrum in radiation thera-
py and clinical oncology, and in radiation and tumor biology.

The department does not offer degrees; however, its faculty teach a
variety of courses open to medical students, graduate students, and un-
dergraduates. The department also accepts students in other curricula as
advisees for study and research. Graduate students in the Biophysics
Program and in the Cancer Biology Program may perform their thesis
research in the department. Undergraduate students may also arrange
individual research projects under the supervision of the faculty.

At the present time, the major areas of basic research investigation in
the department include: DNA repair in mammalian cells after ionizing
irradiation; studies of the mechanism of tumor hypoxia in animal tumors;
development of new anti-cancer drugs to exploit tumor hypoxia; cyto-
genetic and molecular methods of predicting the sensitivity of individu-
al tumors to cancer therapy; radiolabeled monoclonal antibodies for
cancer detection and treatment; studies of oxygen levels in human tumors
using polarographic electrodes—clinical trials of a new hypoxic cyto-
toxic agent (tirapazamine); studies of the late effects of cancer therapy;
and techniques of conformal and intensity modulated radiation therapy.

COURSES
Course and lab instruction in the Department of Radiation Oncology

conforms to the “Policy on the Use of Vertebrate Animals in Teaching
Activities,” the text of which is available at http://www.stanford.edu/
dept/DoR/rph/8-2.html.

The following are open to undergraduates and graduate students.

RADO 101. Selected Readings in Radiation Biology
1-18 units, Aut, Win, Spr (Staff)

RADO 199. Undergraduate Research
1-18 units, by arrangement (Staff)

RADO 299. Directed Reading—Prerequisite: consent of instructor.
See faculty list for section numbers.

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

RADO 399. Research—Investigations sponsored by individual faculty
members. Prerequisite: consent of instructor.

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

RADIOLOGY
Emeriti: (Professors) Herbert L. Abrams, David A. Goodwin, Henry H.

Jones, Albert Macovski, William H. Northway, Lewis Wexler, Leslie
M. Zatz

Chair: Gary M. Glazer
Professors: Scott W. Atlas, Richard A. Barth, Sanjiv Sam Gambhir, Gary

M. Glazer, Gary H. Glover, Michael L. Goris, Robert J. Herfkens, R.
Brooke Jeffrey, Barton Lane, I. Ross McDougall, Robert E.
Mindelzun, Sandy Napel, Matilde Nino-Murcia, Norbert J. Pelc, F.
Graham Sommer

Associate Professors: Patrick D. Barnes, Christopher F. Beaulieu, Robyn
L. Birdwell, Francis Blankenberg, Michael D. Dake, Debra M. Ikeda,
Stephen Kee, Ann Leung, Michael Marks, Michael F. Moseley, Eric
W. Olcott, Mahmood Razavi, Geoffrey D. Rubin, George M. Segall,
Daniel M. Spielman, Daniel Y. Sze

Associate Professor (Research): Kim Butts
Assistant Professors: Sandip Biswal, Frandics P. Chan, Lawrence Chow,

Bruce Daniel, Terry Desser, Huy M. Do, Dominik Fleischmann, Joan
K. Frisoli, Garry E. Gold, Kathryn J. Stevens

Assistant Professors (Research): Mark Bednarski, John Desmond,
Rebecca Fahrig, Sylvia Plevritis

Consulting Assistant Professor: Jarrett Rosenberg
Web Site: http://www-radiology.stanford.edu/

Courses given in Radiology have the subject code RAD. For a com-
plete list of subject codes, see Appendix.

The Department of Radiology does not offer degrees; however, its
faculty teach a variety of courses open to medical students, graduate stu-
dents, and undergraduates. The department also accepts students in oth-
er curricula as advisees for study and research. Undergraduate students
may also arrange individual research projects under the supervision of
the department’s faculty. This discipline focuses on the use of radiation,
ultrasound, and magnetic resonance as diagnostic, therapeutic, and re-
search tools. The fundamental and applied research within the department
reflects this broad spectrum as it relates to anatomy, pathology, physiol-
ogy, and interventional procedures. Original research and development
of new clinical applications in medical imaging is supported within the
Radiological Sciences Laboratory.

Courses open to undergraduates and graduate students are listed below.

COURSES
RAD 101. Readings in Radiology Research

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

RAD 199. Undergraduate Research
1-18 units (Staff)

RAD 208. Experimental Nuclear Medicine—Computer applications
in medicine, particularly in the use of radioisotopes as tracers. Recom-
mended: some knowledge of physiology and calculus.

2 units, Win, Spr (Goris)

RAD 210. Clinical Nuclear Medicine—The application of nuclear
medicine procedures to clinical cases. Prerequisite: consent of instructor.

2 units, Win (Goris, Staff)

RAD 220. Introduction to Imaging and Image-based Human Anat-
omy—Emphasis is on contrast mechanisms and the relative strengths of
each imaging modality. Laboratory component shows imaging and
anatomy in real time. Recommended: basic biology, physics, and math.

3 units, Win (Gold, Butts)

RAD 221. Introduction to Radiologic Anatomy—Basic human anat-
omy through imaging examinations including radiography, computed
tomography, ultrasound, and magnetic resonance imaging. How to
recognize normal anatomy on imaging studies, spatial relationships, and
three-dimensional thinking. Case studies of pathology.

2 units (Gold, Staff)
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RAD 226. In Vivo Magnetic Resonance Spectroscopy and Imaging—
Collections of identical independent nuclear spins are described by the
classical vector model of magnetic resonance imaging (MRI); however,
interactions among spins, as occur in many in vivo processes, require a
more complete description. Physics and engineering principles of these
in vivo magnetic resonance phenomena with emphasis on current re-
search questions and clinical applications. Topics: quantum mechanical
description of magnetic resonance, density matrix theory, product oper-
ator formalism, relaxation theory and contrast mechanisms, spectroscop-
ic imaging, spectral editing, and multinuclear studies. Prerequisites: EE
369B or familiarity with magnetic resonance, working knowledge of
linear algebra.

3 units, Win (Spielman)

RAD 299. Directed Reading—Prerequisite: consent of instructor. Search
for instructor name on Axess.

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

STRUCTURAL BIOLOGY
Chair: Michael Levitt (on leave)
Associate Chair: Joseph D. Puglisi
Professors: Roger D. Kornberg, Michael Levitt (on leave), David B.

McKay, Uel J. McMahan, Peter Parham, William I. Weis
Associate Professor: Joseph D. Puglisi
Professor (Teaching): Patricia Cross
Associate Professor (Research): Yahli Lorch
Assistant Professor: Kenan C. Garcia
Department Offices: Fairchild Building, D100
Mail Code: 94305- 5126
Phone: (650) 723-7576
Email: structuralbio@med.stanford.edu
Web Site: http://www.med.stanford.edu/school/structuralbio

Courses given in Structural Biology have the subject code SBIO. For
a complete list of subject codes, see Appendix.

The department offers course work and opportunities for research 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 his-
tology.

The emphasis of research in the department is on understanding fun-
damental cellular processes in terms of the structure and function of bi-
ological macromolecules and  their assemblies. Techniques used include
standard methods of biochemistry, cell culture, single-molecule fluores-
cence spectroscopy, genetic engineering, and three dimensional struc-
ture determination by x-ray diffraction, nuclear magnetic resonance
spectroscopy and electron microscopy, coupled with the development
of computational methods. .

GRADUATE PROGRAMS
DOCTOR OF PHILOSOPHY

University requirements for the Ph.D. are described in the “Gradu-
ate 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 Pro-
gram in which individuals are candidates for both the Ph.D. and M.D.
degrees.

The graduate program is intended to prepare students for careers 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 recommendations for the Ph.D. degree include:

1. Training in physics or chemistry equivalent to that of an undergrad-
uate physics or chemistry major at Stanford.

2. Completion of the following background courses or their equivalents
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 Depart-
ment of Structural Biology. The candidate must defend the disserta-
tion proposal in an oral examination. The dissertation reading com-
mittee normally evolves from the dissertation proposal review
committee.

6. The student must present a Ph.D. dissertation as the result of indepen-
dent 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 exam-
ination is preceded by a public seminar in which the research is pre-
sented 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 December 15 for notification
by April 15. Application to the National Science Foundation for fellow-
ship support is also encouraged. Remission of fees and a personal stipend
are available to graduate students in the department. Prospective appli-
cants 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 information.

COURSES
Course and lab instruction in the Department of Structural Biology

conforms to the “Policy on the Use of Vertebrate Animals in Teaching
Activities,” the text of which is available at http://www.stanford.edu/
dept/DoR/rph/8-2.html.

SBIO 199. Undergraduate Research
1-18 units, Aut, Win, Spr, Sum (Staff)

SBIO 201. Advanced Immunology I—(Enroll in MI 211, IMMUNOL
201.)

3 units, Win (Chien, Staff)

SBIO 228. Computational Structural Biology—(Same as BIOPHYS
228.) Online class. Interatomic forces and interactions such as electro-
statics 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 protein via their amino acid
sequences and their three-dimensional structures. Structure prediction
via simple comparative modeling. How remote homologues can be
detected and modeled. Predicting the structure of a protein from knowl-
edge of its amino acid sequence.

3 units, Aut, Win (Levitt)
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SBIO 229. The Eukaryote Chromosome—The principles of chromo-
some 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 main-
tenance 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
assembly of the cell nucleus. Prerequisite:basic biochemistry and cell
biology.

3 units, Spr (Kornberg)

SBIO 241. Biological Macromolecules—Introduction to the physical
and chemical basis of macromolecular function. The forces that stabilize
biopolymers with three-dimensional structures and their functional im-
plications. Thermodynamics, molecular forces, and kinetics of enzymat-
ic and diffusional processes, and relationship to their practical applica-
tion in experimental design and interpretation. Biological function and
the level of individual molecular interactions and at the level of complex
processes. Case studies. Prerequisite: BIOC 200 or equivalent.

3-5 units, Aut (Puglisi, Block, Herschlag, Kirkegaard, McKay,
Pande, Garcia)

SBIO 242. Methods in Molecular Biophysics—The potential utility of
physical approaches to research, and how to evaluate literature that
incorporates these methods. Experimental methods in molecular bio-
physics from theoretical and practical standpoints. Emphasis is on x-ray
diffraction and nuclear magnetic resonance spectroscopy. Additional
topics include fluorescence spectroscopy, circular dichroism, calorime-
try, and separation methods.

3 units, Win (Weis, Puglisi) alternate years, not given 2005-06

SBIO 299. Directed Reading—Prerequisite: consent of instructor. See
faculty list for section numbers.

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

SBIO 399. Individual Research—Investigations sponsored by individ-
ual faculty members. Prerequisite: consent of instructor. See faculty list
for section numbers.

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

SBIO 450. Introduction to Biotechnology—(Enroll in CHEMENG
450, BIOC 450.)

3 units, Spr (Staff)

SBIO 451. Protein Design and Engineering—Emphasis is on recent
papers. Topics include: computational strategies for protein design; selec-
tion methods; applications of designed proteins in biotechnology, material
sciences, and medicine; and prospects for a synthetic biology. Practical

problems of design are related to issues of protein folding, structure,
function, energetics, and evolution. Prerequisite: introductory biochemistry.

2 units, Aut (Pabo, Weis)

SBIO 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted
in departments in the schools of H&S, Engineering, and Medicine;
student register through their affiliated departments; otherwise register
for CHEMENG 459) See CHEMENG 459 or http://biox.stanford.edu/
courses/459_announce.html.

1 unit, Aut, Win, Spr (Robertson)

SURGERY
The following courses are open to undergraduates. For graduate and

Medical School course offerings, see the Stanford University bulletin
School of Medicine.

Courses given in Surgery have the subject code SURG. For a com-
plete list of subject codes, see Appendix.

COURSES
SURG 67Q. Medical Experience in Foreign Lands—Stanford Intro-
ductory Seminar.

3 units, Win (Chase, Wang)

SURG 68Q. Current Concepts in Transplantation—Stanford Intro-
ductory Seminar. Preference to freshmen. Will tissues and organs be
grown in a laboratory for transplantation to humans? The biological
aspects of cell and organ transplantation, including many of the issues
that arise in the media. The diseases for which transplantation is a
treatment, the state of the art in human transplantation, transplantation of
animal tissue into humans (xenotransplantation), development of new
tissue and organs in the laboratory (tissue engineering and cloning), and
the development of drugs and biological strategies to promote long-term
survival of the tissue or organ (tolerance). Team-taught; sources include
popular and scientific literature and presentations. Research opportuni-
ties available.

3 units, Spr (Krams, Martinez)

SURG 101. Regional Study of Human Structure—Lectures in region-
al anatomy, dissection of the human body. The anatomy of the area
through the dissection process. Enrollment limited to 32.

5 units, Win (Dolph, Gosling)

SURG 199. Undergraduate Research
1-18 units, by arrangement (Staff)
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STANFORD
INTRODUCTORY

SEMINARS
Participating Faculty: Over 200 faculty from more than 60 departments

take part in the Introductory Seminars programs. See the faculty list-
ings internal to each department’s listing in this bulletin for pertinent
information.

SIS Offices: 4th Floor, Sweet Hall, 590 Escondido Mall
Mail Code: 94305-3091
Phone: (650) 723-4338
Email: fsp@vpue.stanford.edu
Web Site: http://introsems.stanford.edu/

Stanford Introductory Seminars provide opportunities for first- and
second-year students to work closely with faculty in an intimate and
focused setting. These courses aim to intensify the intellectual experi-
ence of the freshman and sophomore years by allowing students to work
with faculty members in a small-group setting; introducing students to
the variety and richness of academic topics, methods, and issues which
lie at the core of particular disciplines; and fostering a spirit of mentor-
ship between faculty and students. See “Freshman and Sophomore Pro-
grams” in the Undergraduate Education section of this bulletin for more
information.

COURSES
SOPHOMORE COLLEGE

Sophomore College offers sophomores the opportunity to study in-
tensively in small groups with Stanford faculty for several weeks before
the beginning of Autumn Quarter. It is a chance for students to immerse
themselves in a subject and collaborate with peers, upper-class sopho-
more college assistants, and faculty in constructing a community of schol-
ars. Students are also encouraged to explore the full range of Stanford’s
academic resources in workshops and individually. At its best, Sopho-
more College is characterized by an atmosphere of intense academic ex-
ploration. Each Sophomore College course enrolls 12 to 14 students, who
live together in a Stanford residence and receive 2 units of academic credit
for the work done in the course. Eligible students have been enrolled for
no more than three academic quarters, have completed at least 36 units
of academic work by the end of Spring Quarter, and are in good academic
standing. Students must also have an on-campus housing assignment for
the ensuing academic year. Transfer students are not eligible. Tuition,
room, board, books, and class-required travel are covered by Sophomore
College. Each student pays a $400 fee toward the cost of board; this fee
is included in the Autumn Quarter University bill. Students are also re-
sponsible for travel to campus, phone, one-time fee for network activa-
tion, and other personal expenses.

Courses for September 2005 are announced in March, and applica-
tions are due in April. For more information or to apply, see the Sopho-
more College course catalogue, published each March, or see the web site
at http://soco.stanford.edu/. September 2004 courses are listed here.

ANTHROPOLOGICAL SCIENCES
SOPHCOLL 11SC. Conservation and Development Dilemmas in the
Amazon—(Enroll in ANTHSCI 11SC.) The human dimensions of con-
servation efforts in the Amazon Basin. The human ecology of Amazo-
nia through the peoples and cultures, and the ecosystems in which they
live. The prospects for achieving the goals of biodiversity conservation and
local community development. Amazonia as a microcosm of the challenges
facing conservation and development efforts in the Third World.

2 units (Durham)

BIOLOGICAL SCIENCES
SOPHCOLL 10SC. Natural History, Marine Biology, and Research—
(Enroll in BIOSCI 10SC.) Introduction to the biology of Monterey Bay
and the coastal mountains and redwood forests of Big Sur. Literary, ar-
tistic, and political history. Topics: conservation, sanctuary, and stew-
ardship of the oceans and coastal lands. Meetings with conservationists,
authors, environmentalists, politicians, land-use planners, lawyers, sci-
entists, and educators.

2 units (Thompson)

SOPHCOLL 11SC. The Ecology of Invasions—(Enroll in BIOSCI
11SC.) Introduction to invasion ecology including the animal and plant
species which are transforming ecosystems around the world. Ongoing
research project in the Jasper Ridge Biological Preserve to investigate
why the Argentine ant, once established, eliminates most native ant
species, and why a few native species are able to resist.

2 units (Gordon)

CIVIL AND ENVIRONMENTAL ENGINEERING
SOPHCOLL 10SC. Green Buildings—(Enroll in CEE 10SC.) What
makes a building green and why is the study of such buildings an impor-
tant, emerging field? Greenness has to do with efficient use of energy,
water, and construction materials to provide healthful and enjoyable
spaces in which to live and work. Focus is on energy efficiency and ar-
chitectural features that enable a building to provide a significant frac-
tion of its own heating, cooling, and electrical needs.

2 units (Masters)

COMPUTER SCIENCE
SOPHCOLL 10SC. The Intellectual Excitement of Computer Sci-
ence—(Enroll in CS 10SC.) Intellectual tradition of computer science.
Topics include analysis of algorithms, computability, cryptography,
hardware design, and artificial intelligence.

2 units (Roberts)

ECONOMICS
SOPHCOLL 13SC. Economic Policies of the Presidential Candi-
dates—(Enroll in ECON 13SC.) Performance of the economy over the
past 20 years emphasizing the last 4 years. Macroeconomic data; perfor-
mance of financial markets; and job creation and overseas outsourcing.
The economic outlook and budget documents of the Congressional Budget
Office and the Office of Management and Budget. Spending categories
such as Social Security, Medicare, and defense; U.S. tax policies.

2 units (Shoven)

EDUCATION
SOPHCOLL 10SC. Racial and Ethnic Identity: Increasing Self-
Understanding—(Enroll in EDUC 10SC.) Race as a sociopolitical con-
struct and ethnicity as a psychological construct. Literature in psychol-
ogy, anthropology, and linguistics that reveals how racial identity is
construed differently depending upon social group identification.

2 units (LaFromboise)

ELECTRICAL ENGINEERING
SOPHCOLL 10SC. Mathematics of the Information Age—(Enroll
in EE 10SC.) The world may be made of earth, wind, fire, and water, but
it runs on information. The mathematics of the Information Age includ-
ing CD players, cellular phones, imaging, and the Internet. Behind-the-
scenes look at how mathematics is used to shape and direct modern life
and work.

2 units (Osgood)

ENGLISH
SOPHCOLL 13SC. Learning Theater: From Audience to Critic at
the Oregon Shakespeare Festival—(Enroll in ENGLISH 13SC.) Ten
days and six plays at the Oregon Shakespeare Festival in Ashland, Ore-
gon. The details of the plays, their interpretation, production, and acting,
and their value as entertainment and challenge.

2 units (Rebholz, Paulson)
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ETHICS IN SOCIETY
SOPHCOLL 10SC. The Meaning of Life: Moral and Spiritual
Inquiry through Literature—(Enroll in ETHICSOC 10SC.) Short nov-
els and plays as the basis for reflection on ethical values and the purpose
of life. Why is the human race here? How does one find meaningful work?
What can death teach about life? What is the meaning of success? What
is the nature of true love? How can one find balance between work and
personal life? How free are people to seek their own destinies? What
obligations does one have to others?

2 units (McLennan)

GERMAN STUDIES
GERMAN LITERATURE

SOPHCOLL 10SC. Resistance Writings in Nazi Germany—(Enroll
in GERLIT 10SC.) Writings from Dietrich Bonhoeffer and university stu-
dents in Munich read as historical documents, reflections of German
thought, statements of conscience, attempts to maintain normal relation-
ships with others in the face of great risk, and poetic works and guides
for an ethical life.

2 units (Bernhardt)

SOPHCOLL 11SC. Scaling The Magic Mountain: Modernism and
Its Discontents—(Enroll in GERLIT 11SC.) Thomas Mann’s The
Magic Mountain as a masterpiece of modernism that examines multiple
aspects of modern culture. Themes include: medicine, disease, and
culture; psychoanalysis and sexuality; myth and modernism in literature;
individual development and education; the modern philosophy of time;
enlightenment and romanticism in European intellectual history; the
influence of Nietzsche; progress, revolution, and terror; the origins of
war; and other issues depending on student interest. German not required.

2 units (Berman)

LINGUISTICS
SOPHCOLL 11SC. Understanding Language—(Enroll in LINGUIST
11SC.) What would it take to program a computer to be fluent in a natu-
ral language? Building a language-understanding system would require
formalizing pronunciation, vocabulary, and grammar, as well as coher-
ence and appropriateness, sufficiently for coding. The structural prop-
erties of language and syntax, and the development of natural-language
technologies.

2 units (Wasow)

SOPHCOLL 12SC. Language in the U.S.—(Enroll in LINGUIST
12SC.) Varieties of English including regional, social, and ethnic variations
such as Appalachian and African American vernacular English. Other
languages, including Spanish, Native American languages, Asian Amer-
ican voices, and American Sign Language. The sociolinguistic situation
including language attitudes and prejudices, rap and hip-hop, doctor-
patient communication, and the English only and Ebonics controversies.

2 units (Rickford)

MUSIC
SOPHCOLL 10SC. Sound, Digital Sound, and Massive Sound
Media—(Enroll in MUSIC 10SC.) Principles of sound production, hear-
ing, and digital audio. Given the use of audio streaming and compression,
and our reliance on loudspeakers for the consumption of sound, are all
aspects of sound being preserved? Team assignments in sound analysis,
music recording, and instrument as well as an individual topic for a web-
based report.

2 units (Chafe)

PHILOSOPHY
SOPHCOLL 11SC. Human Rights in Theory and Practice—(Enroll
in PHIL 11SC.) The nature and value of human rights through philosoph-
ical and legal texts, political manifestos, and writings by political scien-
tists, journalists, and activists. The philosophical issues that surround
human rights, including challenges from relativism, Asian values, and
political realism. General human rights trends.

2 units (Satz)

PHYSICS
SOPHCOLL 10SC. The Elementary Particles and Their Fundamen-
tal Interactions—(Enroll in PHYSICS 10SC.) Particle physicists ex-
plore nature at its most fundamental level by studying the basic constit-
uents of matter and how they interact. How experiments are executed in
particle physics, the current state of understanding of the elementary par-
ticles and their interactions, and the most significant questions addressed
by current experiments.

2 units (Burchat)

POLITICAL SCIENCE
SOPHCOLL 10SC. American Foreign Policy in the Twenty-First
Century—(Enroll in POLISCI 10SC.) The substance of U.S. foreign pol-
icy, and the political considerations that influence the making and con-
duct of American diplomacy. Topics include the prospects for conflict
and cooperation among the great powers, regional security, peacekeep-
ing and peacemaking, international terrorism, weapons of mass destruc-
tion, the global economy, and the domestic politics of U.S. foreign pol-
icy.

2 units (Blacker)

SOPHCOLL 12SC. Race, Ethnicity, and the Future of California—
(Enroll in POLISCI 12SC.) California is now the most racially and
ethnically diverse state in the nation. The challenges facing Californians
in light of population trends. How has public policy responded? Focus is
on population growth, education, immigration, political participation,
and economic growth. Preparation of a policy proposal to the California
governor.

2 units (Fraga)

SOPHCOLL 13SC. Globalization and America’s Economic Fu-
ture—(Enroll in POLISCI 13SC.) Globalization as a double-edged
sword that has resulted in unprecedented levels of prosperity, freedom,
economic and political choice, and also great vulnerabilities, whether to
market forces or individual terrorists. The origins, historical trajectory,
and political nature of globalization from the U.S. perspective. Focus is
on trade and investment issues. Introduction to international political
economy.

2 units (Goldstein)

SOCIOLOGY
SOPHCOLL 10SC. Bargaining, Power, and Social Influence—(En-
roll in SOC 10SC.) How both simple and complex negotiations unfold
under varying circumstances, and how conflict can be avoided. Effec-
tive negotiating strategies. Sample negotiations to understand how they
can be more effective. Presentation of case study.

2 units (Cook)

FRESHMAN SEMINARS AND SOPHOMORE
SEMINARS AND DIALOGUES

Freshman and Sophomore Seminars and Dialogues are offered in
many disciplines throughout the academic year. Freshman preference
seminars are given for 3-4 units to a maximum of 16 students, and gen-
erally meet twice weekly. Although preference for enrollment is given
to freshmen, sophomores and first-year transfer students may participate
on a space-available basis and with the consent of the instructor. Soph-
omore preference seminars and dialogues, similarly, give preference to
sophomores and first-year transfer students, but freshmen may partici-
pate on a space-available basis and with the consent of the instructor.
Sophomore preference seminars are given for 3-5 units to a maximum
of 14 students, while sophomore preference dialogues take the form of a
directed reading, and are given for 1-2 units to a maximum of 5 students.

All seminars require a brief application. See the Time Schedule, the
Stanford Introductory Seminars annual course catalogue published each
September, or the Introductory Seminars web site at http://introsems.
stanford.edu/ for more information. Due dates for applications for the
2004-05 courses are: Autumn Quarter, 11:59 p.m., September 24 for both
freshman preference and sophomore preference courses; Winter Quarter,
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noon, December 3 for both freshman preference and sophomore
preference courses; Spring Quarter, noon, March 11 for both freshman
preference and sophomore preference courses.

For course descriptions, see individual course listings in the teach-
ing department section of this bulletin. F = preference to freshmen; S =
preference to sophomores; Dial = dialogue; Sem = Seminar.

AERONAUTICS AND ASTRONAUTICS
AA 113N. Structures, or Why Things Don’t (or Do) Fall Down—
(F,Sem) GER:2b

3 units, Win (Springer)

AA 115N. The Global Positioning System: Where on Earth are We,
and What Time is It?—(F,Sem) GER:2b

3 units, Aut (Enge)

AMERICAN STUDIES
AMSTUD 68N. Mark Twain and American Culture—(F,Sem)
GER:3a

3 units, Aut (Fishkin)

AMSTUD 114Q. Visions of the 1960s—(S,Sem) GER:3a,4b
5 units, Aut (Gillam)

ANESTHESIA
ANES 75Q. Literature and Medical Interventions—(S,Dial)

1 unit, Aut (Shafer, Barr)

ANES 113Q. Disease-Oriented Approach to Human Physiology—
(S,Sem)

3 units, Spr (Rosenthal)

APPLIED PHYSICS
APPPHYS 79Q. Energy Choices for the 21st Century—(S,Sem)

3 units, Aut (Fox, Geballe)

ART HISTORY
ARTHIST 10N. Sailing to Byzantium: The Art of the Court in
Constantinople—(F,Sem)

4 units, Win (Pentcheva)

ASIAN LANGUAGES
JAPANESE GENERAL

JAPANGEN 72N. Nature and the Japanese Condition—(F,Sem)
4 units, Win (Carter)

BIOCHEMISTRY
BIOC 118Q. Genomics, Bioinformatics, and Medicine—(S,Sem)
GER:2b

3 units, Spr (Brutlag)

BIOENGINEERING
BIOE 70Q. Medical Device Innovation—(S,Sem)

3 units, Spr (Doshi, Mandato)

BIOLOGICAL SCIENCES
BIOSCI 5N. The Sky is Falling versus Everything’s Coming Up
Roses: The Environmental Debate—(F,Sem) GER:2a

3 units, Aut (Root)

BIOSCI 6N. Climate Change: Drivers, Impacts, and Solutions—
(F,Sem) GER:2a

3 units, Win (Field)

BIOSCI 7N. Edible Botany—(F,Sem) GER:2a
3 units, Spr (Preston)

BIOSCI 10N. Light and Life—(F,Sem)
3 units, Aut (Elrad)

BIOSCI 11N. Biotechnology in Everyday Life—(F,Sem) GER:2a
3 units, Aut (Walbot)

BIOSCI 13N. Environmental Problems and Solutions—(F,Sem)
GER:2a

3 units, Spr (Ehrlich)

BIOSCI 14N. Plants and Civilization—(F,Sem) GER:2a
3 units, Spr (Mooney)

BIOSCI 15N. Environmental Literacy—(F,Sem) GER:2a
3 units, Win (Schneider)

BIOSCI 17N. Light, Pigments, and Organisms—(F,Sem) GER:2a
4 units, Win (Elrad, Grossman, Bhaya, Zare)

BIOSCI 18N. Plant Genetic Engineering—(F,Sem) GER:2a
3 units, Win (C. Somerville, S. Somerville)

BIOSCI 21N. Evolutionary Basis of Animal Sexual Behaviors—
(F,Sem) GER:2a

3 units, Aut (Baker)

BIOSCI 22N. Infection, Immunity, and the Public’s Health—(S,Sem)
GER:2a

3 units, Spr (Jones)

BIOSCI 25Q. The Molecular Basis of Genetic Disease—(S,Sem)
GER:2a

3 units, Spr (Kopito)

BIOSCI 26N. Maintenance of the Genome—(F,Sem) GER:2a
3 units, Spr (Hanawalt)

BIOSCI 31Q. Ants: Behavior, Ecology, and Evolution—(S,Sem)
3 units, Aut (Gordon)

BIOSCI 36N. Physiology of Human Performance—(F,Sem) GER:2a
3 units, Aut (Heller, Grahn)

BIOSCI 106Q. The Heart of the Matter—(S,Sem) GER:2a
3 units, Win (Myers, Simoni)

BUSINESS
ORGANIZATIONAL BEHAVIOR

OB 111Q. Urban Legends and Other Distortions in the Marketplace
of Ideas—(S,Sem)

4 units, Win (Heath)

CHEMICAL ENGINEERING
CHEMENG 60Q. Environmental Regulation and Policy—(S,Sem)
GER:2b

3 units, Aut (Robertson, Libicki)

CHEMISTRY
CHEM 17N. Light, Pigments, and Organisms—(F,Sem) GER:2a

4 units, Win (Elrad, Grossman, Bhaya, Zare)

CHEM 22N. Naturally Dangerous—(F,Sem)
2 units, Spr (Collman)

CHEM 23N. Chemistry and Biology in Biotechnology—(F,Sem)
GER:2a

3 units, Win (Khosla)

CHEM 24N. Nutrition and History—(F,Sem)
2 units, Spr (Huestis)

CIVIL AND ENVIRONMENTAL ENGINEERING
CEE 31Q. Accessing Architecture Through Drawing—(S,Sem)
GER:2b

4 units, Aut (Walters)

CEE 46Q. Fail Your Way to Success—(S,Sem) GER:2b
3 units, Spr (Clough)

CEE 80N. The Art of Structural Engineering—(F,Sem) GER:2b
4 units, Aut (Billington)
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CLASSICS
ART/ARCHAEOLOGY

CLASSART 21Q. Eight Great Archaeological Sites in Europe—
(S,Sem) GER:3a

3-5 units, Aut (Shanks)

CLASSICS
GENERAL

CLASSGEN 27N. The Invention of Travel, Ancient and Modern—
(F,Sem) GER:3a

4-5 units, Spr (Ceserani)

CLASSGEN 28N. Philosophy and Literature—(F,Sem) GER:3a
3-5 units, Spr (Nightingale)

CLASSICS
HISTORY

CLASSHIS 21N. Roman Scandals: Representations and Perceptions
of Rome—(F,Sem) GER:3a

3-5 units, Win (Braund)

CLASSHIS 22N. Ancient and Modern Slavery—(F,Sem) GER:3a
3-5 units, Spr (Scheidel)

COMMUNICATION
COMM 112N. Media Violence: What is It and How does It Affect
People?—(F,Sem)

4 units, Spr (Roberts)

COMM 118Q. Theories of Film Practice—(S,Sem)
4 units, Win (Breitrose)

COMPARATIVE LITERATURE
COMPLIT 24Q. Ethnicity and Literature—(S,Sem) GER:3a,4b

5 units, Aut (Palumbo-Liu)

COMPLIT 28N. Philosophy and Literature—(F,Sem) GER:3a
3-5 units, Spr (Nightingale)

COMPLIT 116Q. History of Western Philosophy and Its Blind Spot:
The History of Sports—(S,Sem) GER:3a

3-5 units, Win (Gumbrecht)

COMPARATIVE MEDICINE
COMPMED 81Q. Comparative Anatomy and Physiology of Mam-
mals—(S,Sem)

3 units, Win (Bouley)

COMPMED 83Q. Horse Medicine—(S,Dial)
1 unit, Spr (Green)

COMPMED 85N. Animal Models in Biomedical Research—(F,Sem)
3 units, Aut (Green, Tolwani)

COMPUTER SCIENCE
CS 48N. The Science of Art—(F,Sem) GER:2b

3 units, Spr (Levoy)

CS 68N. Technological Visions of Utopia—(F,Sem) GER:2b
3 units, Aut (Roberts)

CS 73N. Business on the Information Highways—(F,Sem)
2 units, Spr (Wiederhold)

CS 74N. Digital Dilemmas—(F,Sem) GER:2b
3 units, Aut (Fox, Dill)

CULTURAL AND SOCIAL ANTHROPOLOGY
CASA 8N. The Anthropology of Globalization—(F,Sem) GER:3b

3-4 units, Aut (Ferguson)

DEVELOPMENTAL BIOLOGY
DBIO 12N. The Evolution and Development of the Human Hand—
(F,Sem)

3-4 units, Win (Porzig)

DRAMA
DRAMA 12N. Antigone: From Ancient Democracy to Contempo-
rary Dissent—(F,Sem) GER:3a,4c

4 units, Aut (Rehm)

DRAMA 17N. Del Otro Lado: Latino/a Performance Art in the
U.S.—(F,Sem) GER:3a,4b

3 units, Win (Moraga)

DRAMA 18N. American Performance Traditions—(F,Sem) GER:3a
4 units, Aut (Fordyce)

DRAMA 180Q. Noam Chomsky: The Drama of Resistance—(S,Sem)
GER:3a

3 units, Aut (Rehm)

DRAMA 189Q. Mapping and Wrapping the Body—(S,Sem) GER:3a
3 units, Aut (Eddelman)

ECONOMICS
ECON 11N. Understanding the Welfare System—(F,Sem)

2 units, Aut (MaCurdy)

ECON 17N. Diagnosing the California Electricity Crisis—(F,Sem)
2 units, Spr (Wolak)

ECON 93Q. Investments Worldwide—(S,Sem)
3 units, Win (Marotta)

EDUCATION
EDUC 95Q. Exploring School Reforms—(S,Dial)

2 units, Win (Tyack)

EDUC 138Q. Educational Testing in American Society—(S,Sem)
3 units, Aut (Haertel)

ELECTRICAL ENGINEERING
EE 10N. How Musical Instruments Work—(F,Sem) GER:2b

3 units, Spr (Miller)

EE 12N. How Cyberspace Works—(F,Sem) GER:3b
3 units, Win (Girod)

EE 14N. Things About Stuff—(F,Sem) GER:2b
3 units, Aut (Lee)

EE 60Q. Man versus Nature: Coping with Disaster Using Space
Technology—(S,Sem) GER:2b

3 units, Aut (Zebker)

ENGINEERING
ENGR 159Q. Japanese Companies and Japanese Society—(S,Sem)
GER:3b

3 units, Spr (Sinclair)

ENGLISH
ENGLISH 57N. Sex and Texts: Women in the History of Rhetoric—
(F,Sem) GER:3a

4 units, Win (Lunsford)

ENGLISH 58N. Lost Innocence—(F,Sem) GER:3a
3 units, Spr (Gigante)

ENGLISH 59N. American Imaginations—(F,Sem) GER:3a
3 units, Win (Di Piero)

ENGLISH 62N. Eros in Modern American Poetry—(F,Sem) GER:3a
3 units, Win (Fields)
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ENGLISH 68N. Mark Twain and American Cultures—(F,Sem)
GER:3a

3 units, Aut (Fishkin)

ENGLISH 73N. Conflict and Resolution in the Novel—(F,Sem)
GER:3a

3 units, Win (Shloss)

ENGLISH 77N. Living in the Past: Italy in the Anglo-American
Imagination—(F,Sem) GER:3a

3 units, Aut (Evans)

ENGLISH 79N. The Bard in Love and Hate—(F,Sem) GER:3a
3 units, Aut (Friedlander)

ENGLISH 82Q. Shakespeare’s Plays—(S,Sem) GER:3a
5 units, Win (Rebholz)

ENGLISH 83Q. Playwriting: A Workshop in Craft—(S,Sem)
3 units, Aut (DiPirro)

FRENCH AND ITALIAN
FRENCH GENERAL

FRENGEN 49N. Kings and Philosophers: Ruling and Writing in the
Age of Enlightenment—(F,Sem) GER:3a

3-4 units, Aut (Edelstein)

FRENGEN 92N. French Culture in Films—(F,Sem) GER:3a
3-4 units, Win (Alduy)

FRENGEN 190Q. Parisian Cultures of the 19th and Early 20th
Centuries—(S,Sem) GER:3a

4 units, Spr (Bertrand)

ITALIAN GENERAL

ITALGEN 188Q. Saints, Witches, and Devils—(S,Sem)
3-4 units, Win (Napolitano)

GENETICS
GENE 104Q. Legal and Social Issues in the Biosciences—(S,Sem)

3 units, Spr (Greely)

GENE 106Q. The Heart of the Matter—(S,Sem) GER:2a
3 units, Win (Myers, Simoni)

GENE 109Q. Genomics: A Technical and Cultural Revolution—
(S,Sem)

3 units, Win (Altman)

GEOLOGICAL AND ENVIRONMENTAL SCIENCES
GES 38N. The Worst Journey in the World: What Drives Polar Ex-
ploration—(F,Sem) GER:2a

3 units, Aut (Dunbar)

GES 43N. Environmental Problems—(F,Sem) GER:2a
3 units, Win (Loague)

GES 47N. Secrets in the Mud: A Look Into the Field of Paleocean-
ography—(F,Sem) GER:2a

3 units, Spr (Paytan)

GES 49N. Field Trip to Death Valley and Owens Valley—(F,Sem)
GER:2a

3 units, Win (Mahood)

GES 50Q. The Coastal Zone Environment—(S,Sem) GER:2a
3 units, Aut (Ingle)

GES 52Q. Geologic Development of California—(S,Sem) GER:2a
5 units, Spr (Ernst)

GES 53Q. In the Beginning: Theories of the Origin of the Earth,
Solar System, and Universe—(S,Sem) GER:2a

3 units, Win (McWilliams)

GES 54Q. California Landforms and Plate Tectonics—(S,Sem)
GER:2a,WIM

3 units, Aut (Miller)

GES 55Q. The California Gold Rush: Geologic Background and
Environmental Impact—(S,Sem) GER:2a,WIM

3 units, Spr (Bird)

GES 57Q. How to Critically Read and Discuss Scientific Literature—
(S,Sem) GER:2a

3 units, Win (Paytan)

GEOPHYSICS
GEOPHYS 20Q. Predicting Volcanic Eruptions—(S,Sem)

3 units, Spr (Segall)

GEOPHYS 30Q. The 1906 San Francisco Earthquake—(S,Dial)
2 units, Spr (Beroza)

GEOPHYS 50Q. Earthquakes and Archaeology: Lectures and Field
Trip to Mexico—(S,Sem)

3 units, Win (Kovach, Nur)

GEOPHYS 60Q. Man versus Nature: Coping with Disasters Using
Space Technology—(S,Sem) GER:2b

3 units, Aut (Zebker)

GERMAN STUDIES
GERMAN GENERAL

GERGEN 121N. Memory and the Modernist Novel—(F,Sem)
GER:3a

4 units, Win (Douvaldzi)

GERGEN 140Q. Liberty, Values, and Virtues—(S,Sem) GER:3a
4 units, Spr (Berman)

GERMAN LITERATURE

GERLIT 123N. The Brothers Grimm and Their Fairy Tales—
(F,Sem) GER:3a,WIM

4 units, Spr (Robinson)

GERLIT 125Q. Heroic Fictions—(S,Sem) GER:3a
4 units, Spr (Andersson)

HEALTH RESEARCH AND POLICY
HRP 89Q. Introduction to Crosscultural Issues in Medicine—
(S,Sem)

3 units, Win (Corso)

HISTORY
HISTORY 20N. Europe Defines Itself: Early Modern European
Views of Eastern Europe and Russia—(F,Sem) GER:3a

5 units, Spr (Kollmann)

HISTORY 21N. Heretics and Inquisitors—(F,Sem) GER:3b
5 units, Spr (Buc)

HISTORY 36N. Gay Autobiography—(F,Sem) GER:3a,4c
4 units, Spr (Robinson)

HISTORY 40N. Recounting the Encounter: Histories of Colonial
Contact in the Americas, the Pacific, and Africa—(F,Sem) GER:3a

5 units, Win (Daughton)

HISTORY 42N. The Invention of Liberty and the English Revolu-
tion, 1640-1660—(F,Sem) GER:3a

5 units, Win (Seaver)

HISTORY 44N. Britain and the History of Human Rights (F,Sem)
GER:3a

5 units, Win (Satia)

HISTORY 48Q. South Africa: Contested Transitions—(S,Sem)
GER:3a

3 units, Win (Samoff)
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HISTORY 49N. The Slave Trade—(F,Sem) GER:3b,4a
4-5 units, Win (Roberts)

HISTORY 53N. Reflections on the American Condition: American
History through Literature—(F,Sem) GER:3a

4 units, Aut (Kennedy)

HISTORY 90Q. Buddhist Political and Social Theory—(S,Sem)
GER:3b,4a

5 units, Win (Mancall)

HUMAN BIOLOGY
HUMBIO 85Q. Research Issues in the Understanding of Older
Adults and Their Families—(S,Sem)

3 units, Aut (Gallagher-Thompson)

HUMBIO 87Q. Women and Aging—(S,Sem) GER:4c
4 units, Win (Winograd)

HUMBIO 88Q. Neuroethics: Neurotechnology, Free Will, and the
Privacy of Human Thought—(S,Sem)

3 units, Win (Illes)

HUMBIO 89Q. The Eye and the Implications of Vision—(S,Sem)
3 units, Win (Marmor)

HUMBIO 90Q. Contemporary Issues in Human Experimentation—
(S,Sem)

3 units, Win (Constantinou)

HUMBIO 91Q. Understanding Animal Behavior—(S,Sem) GER:2a
3 units, Aut (R. Fernald)

HUMBIO 92Q. International Women’s Health and Human Rights—
(S,Sem) GER:4c

3 units, Spr (Firth-Murray)

HUMBIO 93Q. Human Subjects in Biomedical Research: The Media
Perspective—(S,Dial)

2 units, Spr (Constantinou)

HUMBIO 94Q. The Nation’s Health—(S,Sem)
3 units, Aut (Lee, Heller)

HUMBIO 95Q. Gender, Culture, and HIV/AIDS—(S,Sem) GER:4c
3 units, Win (Brown, Amarillas)

HUMBIO 96Q. The Death Penalty: Policy, Philosophy, and
Controversy—(S,Sem)

3-4 units, Spr (Abrams)

HUMBIO 97Q. Sport, Exercise, and Health: Exploring Sports
Medicine—(S,Sem)

3 units, Spr (Matheson)

HUMBIO 99Q. Doctors Writing, Writing Doctors: Readings from
Medical School, Medical Training, Medical Practice—(S,Sem)

3 units, Aut (Zaroff)

INTERNATIONAL RELATIONS
INTLREL 70Q. India and Pakistan: History, Politics, and Securi-
ty—(S,Sem)

4 units, Aut (Rosencranz)

LATIN AMERICAN STUDIES
LATINAM 50Q. Social Justice in Latin America—(S,Sem)

5 units, Aut (Vitorte)

LINGUISTICS
LINGUIST 17N. Spoken Soul: Black English and its Controversies—
(S,Sem)

3 units, Win (Rickford)

LINGUIST 30Q. Split Infinitives, Prepositions at End, and Other
Horrors—(S,Sem) GER:3b

4 units, Spr (Zwicky)

LINGUIST 40N. Nature versus Nurture—(F,Sem) GER:3b
3 units, Spr (Wasow)

LINGUIST 44N. Living with Two Languages—(F,Sem) GER:3b
3 units, Spr (E. Clark)

MANAGEMENT SCIENCE AND ENGINEERING
MS&E 92Q. International Environmental Policy—(S,Sem)

4 units, Spr (Weyant)

MS&E 93Q. Nuclear Weapons, Terrorism, and Energy—(S,Sem)
3 units, Spr (May)

MATERIALS SCIENCE AND ENGINEERING
MATSCI 70N. Building the Future: Invention and Innovation with
Engineering Materials—(F,Sem) GER:2b,WR2

5 units, Spr (Bravman)

MATSCI 159Q. Japanese Companies and Japanese Society—(S,Sem)
GER:3b

3 units, Spr (Sinclair)

MATHEMATICS
MATH 87Q. Mathematics of Knots, Braids, Links, and Tangles—
(S,Sem)

3 units, Spr (Brumfiel)

MECHANICAL ENGINEERING
ME 13N. Designing the Human Experience—(F,Sem) GER:2b

3-5 units, Aut (Leifer)

ME 16N. The Science of Flames—(F,Sem) GER:2b
3 units, Spr (Mitchell)

ME 17N. Robotic Animals—(F,Sem) GER:2b
3 units, Aut (Waldron)

ME 18Q. Creative Teams and Individual Development—(S,Sem)
GER:2b

3 units, Aut (Wilde)

ME 21N. Renaissance Machine Design—(F,Sem)
3 units, Win (Cutkosky)

MEDICINE
MED 70Q. Cancer and the Immune System—(S,Sem)

3 units, Spr (Negrin)

MED 88Q. Dilemmas in Current Medical Practice—(S,Sem)
3 units, Aut (Croke, Jones)

MED 93Q. The AIDS Epidemic: Biology, Behavior, and Global
Responses—(S,Sem)

3 units, Aut (Katzenstein)

MED 94Q. Hormones, Health, and Disease—(S,Sem)
3 units, Win (Feldman)

MED 108Q. Human Rights and Health—(S,Sem)
3 units, Win (Laws)

MED 120Q. Pathophysiology and Treatment of Cardiovascular
Disease—(S,Sem)

3 units, Spr (Stertzer)

MICROBIOLOGY AND IMMUNOLOGY
MI 127N. Infectious Disease: Fact and Fiction—(F,Sem)

3 units, Aut (Schneider)

MOLECULAR AND CELLULAR PHYSIOLOGY
MCP 100Q. The Hippocampus as a Window to the Mind—(S,Sem)

3 units, Spr (Madison)

MUSIC
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MUSIC 11Q. The Allure of Chamber Music—(S,Sem) GER:3a
3 units, Win (Cohen)

MUSIC 14N. Women Making Music—(F,Sem) GER:3a,4c
3 units, Aut (Hadlock)

MUSIC 16N. Music, Myth, and Modernity: Wagner’s Ring Cycle
and Tolkien’s Lord of the Rings—(F,Sem) GER:3a,4a

3 units, Spr (Grey)

MUSIC 16Q. Ki ho’alu: The New Renaissance of a Hawaiian Musical
Tradition—(S,Sem) GER:3a,4b

3 units, Aut (Sano)

MUSIC 17N. The Operas of Mozart—(F,Sem) GER:3a
3 units, Win (K. Berger)

MUSIC 17Q. Perspectives in North American Taiko—(S,Sem)
GER:3a,4b

4 units, Spr (Sano, Uyechi)

MUSIC 33N. Silence! The Music of John Cage—(F,Sem) GER:3a,4b
4 units, Win (Applebaum)

MUSIC 34N. Film Music (F,Sem) GER:3a
4 units, Spr (Plebuch)

MUSIC 35N. A Good Dissonance Like a Man: The Music and Ideas
of Charles Ives—(F,Sem) GER:3a,4b

4 units, Spr (Barth)

NEUROLOGY AND NEUROLOGICAL SCIENCES
NENS 66Q. The Diseased Brain: Multiple Sclerosis as a Model of
Neurological Illness—(S,Sem)

3 units, Win (Dorfman)

MEDICINE, OPHTHALMOLOGY
OPHT 108Q. Lasers in Medicine—(S,Sem)

3 units, Aut (Palanker)

MEDICINE, PATHOLOGY
PATH 103Q. Leukocyte Migration—(S,Dial)

1 unit, Spr (Michie)

PATH 105Q. Final Analysis: The Autopsy as a Tool of Medical
Inquiry—(S,Sem)

3 units, Spr (Regula)

MEDICINE, PEDIATRICS
PEDS 80Q. Growth: A Measure of Health and Disease in Individu-
als and Societies—(S,Sem)

5 units, Spr (Wilson)

PEDS 104Q. Medicine’s Greatest Discoveries—(S,Sem)
3 units, Spr (Prober)

PETROLEUM ENGINEERING
PETENG 110Q. Technology in the Greenhouse: Options for Reduc-
ing Greenhouse Emissions from Energy Use—(S,Sem) GER:2b

3 units, Spr (Orr)

PHILOSOPHY
PHIL 11N. Skepticism—(F,Sem) GER:3a

3 units, Aut (De Pierris)

PHIL 12N. Introduction to Metaphysics—(F,Sem) GER:3a
3 units, Win (Moravcsik)

PHIL 15N. Paradoxes—(F,Sem) GER:3a
3 units, Aut (Crimmins)

PHIL 16N. Values and Objectivity—(F,Sem) GER:3a
3 units, Win (Ryckman)

PHYSICS
PHYSICS 11N. The Basic Rules of Nature—(F,Sem) GER:2a

3 units, Aut (Shenker)

PHYSICS 18N. Revolutions in Concepts of the Cosmos—(F,Sem)
GER:2a

3 units, Spr (Wojcicki)

PHYSICS 51N. Advanced Topics in Light and Heat—(F,Sem)
1 unit, Aut (Manoharon)

PHYSICS 53N. Mechanics: Insights, Applications, and Advances—
(F,Sem)

1 unit, Win (Burchat)

PHYSICS 61N. Advanced Mechanics: Insights, Applications, and
Advances—(F,Sem)

1 unit, Aut (Gratta)

PHYSICS 63N. Applications of Electromagnetism—(F,Sem)
1 unit, Win (Thomas)

PHYSICS 65N. Applications of Thermodynamics and Optics—
(F,Sem) GER:2a

4 units, Spr (Kapitulnik)

PHYSICS 80N. The Technical Aspects of Photography—(F,Sem)
3 units, Win (Osheroff)

PHYSICS 83N. Physics in the 21st Century—(F,Sem) GER:2a
3 units, Win (Dimopoulos)

PHYSICS 85Q. Cosmology in the 21st Century—(S,Dial)
1 unit, Spr (Thomas)

POLITICAL SCIENCE
POLISCI 14N. Ethics and War—(F,Sem) GER:3b

5 units, Win (Sagan)

POLISCI 16N. Politics of Economic Development—(F,Sem)
GER:3b,4a

5 units, Spr (Tomz)

POLISCI 21N. The Evolution of Voting Rights in the U.S.—(F,Sem)
GER:3b

5 units, Spr (Fraga)

POLISCI 32Q. Politics through Literary Lenses: Different Vantage
Points—(S,Dial) GER:3a

3 units, Win (Hansot)

POLISCI 45N. Civil War Narratives—(F,Sem) GER:3b
5 units, Aut (Laitin)

POLISCI 46N. Contemporary African Politics—(F,Sem) GER:3b,4a
5 units, Aut (Weinstein)

PSYCHIATRY
PSYC 72Q. Traumatic Stress—(S,Sem)

3 units, Spr (Koopman)

PSYC 73Q. From Victim to Perpetrator: The Cycle of Violence and
Delinquency—(S,Sem)

3 units, Win (Steiner)

PSYC 76Q. Neurobiology of Mood, Temperament, and Creativity—
(S,Sem)

4 units, Win (Ketter)

PSYC 80Q. Borderline Personality: Artistic Representations and
Treatment—(S,Sem)

3 units, Aut (King)

PSYC 111Q. Madness and the Womb: Mental Illness in Women
through the Centuries—(S,Sem)

3 units, Win (Rasgon, Williams)
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PSYCHOLOGY
PSYCH 2N. Aging and Time Perspective—(F,Sem) GER:3b

3 units, Win (Carstensen)

PSYCH 7N. Language Acquisition—(S,Sem)
3 units, Aut (Fernald)

PSYCH 8N. Life-Span Development—(F,Sem) GER:3b
3 units, Spr (Carstensen)

PSYCH 9N. The Social Psychology of Race, Gender, and Culture—
(F,Sem) GER:3b

3 units, Spr (Steele)

PSYCH 11N. The Origin of Mental Life—(F,Sem) GER:3b
3 units, Win (Markman)

PSYCH 12Q. Emotion—(S,Dial)
2 units, Aut (Gross)

RELIGIOUS STUDIES
RELIGST 3N. Murder in the Cathedral—(F,Sem) GER:3a

3 units, Aut (Gelber)

RELIGST 6N. The Life of the Buddha—(F,Sem) GER:3a,4a
3 units, Win (Zimmermann)

RELIGST 9N. Faith and Reason—(F,Sem) GER:3a
3 units, Aut (Sheehan)

SCIENCE, TECHNOLOGY, AND SOCIETY
STS 101Q. Technology in Contemporary Society—(S,Sem) GER:3b

4 units, Aut (McGinn)

SLAVIC LANGUAGES AND LITERATURES
SLAVIC GENERAL

SLAVGEN 13N. Russia, Russian, Russians—(F,Sem) GER:3a
3-4 units, Spr (Schupbach)

SLAVGEN 77Q. Russia’s Weird Classic: Nikolai Gogol—(S,Sem)
GER:3a

3 units, Aut (Fleishman)

SOCIOLOGY
SOC 22N. The Roots of Social Protest—(F,Sem) GER:3b

3 units, Win (Olzak)

SOC 32N. Law in Society—(F,Sem) GER:3b
3 units, Aut (Sandefur)

SOC 44N. Race, Class, and Culture in Urban America—(F,Sem)
GER:3b

3 units, Spr (McDermott)

SOC 45Q. Understanding Race and Ethnicity in American Society—
(S,Sem) GER:3b

5 units, Win (Snipp)

SPANISH AND PORTUGUESE
SPANISH LITERATURE

SPANLIT 101N. Visual Studies and Chicana/o Art—(F,Sem)
GER:3a,4b

3-5 units, Aut (Yarbro-Bejarano)

SPANLIT 103N. Literature and Social Exclusion: the Poor in
Brazilian Narrative—(F,Sem) GER:3a

3-5 units, Win (de Sá)

SPANLIT 111N. Contemporary Spain: The Challenge of Change—
(F,Sem) GER:3a

4 units, Spr (Haro)

SPANLIT 116N. New-World Creation Narratives—(F,Sem) GER:3a
3-4 units, Aut (Brotherston)

SPANLIT 178N. Del Otro Lado: Latino/a Performance Art in the
U.S.—(F,Sem) GER:3a,4b

3 units, Win (Moraga)

SPANLIT 193Q. Spaces and Voices of Brazil through Films—
(S,Sem)

3-5 units, Aut (Wiedemann)

PORTUGUESE LITERATURE

PORTLIT 103N. Literature and Social Exclusion: the Poor in
Brazilian Narrative—(F,Sem) GER:3a

3-5 units, Win (de Sá)

PORTLIT 193Q. Spaces and Voices of Brazil through Films—
(S,Sem)

3-5 units, Aut (Wiedemann)

STATISTICS
STATS 43N. Statistics in the News and the Display of Quantitative
Information—(F,Sem) GER:2c

3 units, Win (Walther)

STATS 45N. Our Fractal World?—(F,Sem) GER:2c
3 units, Spr (Donoho)

SURGERY
SURG 67Q. Medical Experience in Foreign Lands—(S,Sem)

3 units, Win (Chase, Wang)

SURG 68Q. Current Concepts in Transplantation—(S,Sem)
3 units, Spr (Krams, Martinez)
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