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NEUROBIOLOGY
Chair: Eric I. Knudsen
Professors: Ben Barres,  Eric I. Knudsen, Uel J. McMahan, William T.

Newsome, Howard Schulman, Eric M. Shooter, Lubert Stryer
Assistant Professor: Thomas Clandinin, 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 B.

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 struc-
ture 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—For undergraduates. Prerequisite: con-
sent of instructor.

1-18 units, any quarter (Barres, Clandinin, Knudsen,
McMahan, Newsome, Raymond, Schulman, Shooter, Stryer)

NBIO 200. The Nervous System—Introduction to the structure and
function of the nervous system, including neuroanatomy, neurophysiol-
ogy, and systems neurobiology. Topics range from the properties of
neurons to the mechanisms and organization underlying higher func-
tions. Coherent framework prepares for general work in neurology,
neuropathology, clinical medicine, and for more advanced work in
neurobiology. Lecture and lab components must be taken together.

7-9 units, Win (Barres, Clandinin, Knudsen, Newsome, Raymond,
Schulman, Stryer)

NBIO 218. Neural Basis of Behavior—Advanced seminar exploring
the principles 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. Study of original papers, directed group discussions, and
student presentations. Prerequisite: 200 or consent of instructor.

4 units, Spr (Knudsen, Raymond) alternate years, not given 2003-04

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, Spr (Newsome)

NBIO 230. Signal Transduction Mechanisms—Molecular mecha-
nisms of the transduction of sensory and hormonal stimuli by prokary-
otes and eukaryotes. Topics: bacterial chemotaxis and phototaxis; vision
in invertebrates and vertebrates; olfaction; and hormonal actions medi-
ated by G-proteins, e.g., adenylate cyclase cascade and the phosphoi-
nositide cascade; molecular evolution of transducing proteins. The
structure and interplay of receptors, enzymes, and ion channels mediat-
ing these processes. Experimental approaches include gene cloning and
site-specific mutagenesis, isolation and reconstitution of functional
transducing assemblies, and patch clamping and other electrophysiolog-
ical methods. Emphasis is on recurring motifs of excitation and adapta-
tion, and transduction and their evolution.

4 units, Spr (Stryer) alternate years, not given 2003-04

NBIO 240. High Level Vision—(Enroll in PSYCH 250.)
1-3 units, Win (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: cell biology of the neuron, wiring of the
neuronal network, synapse structure and synaptic transmission, signal
transduction in the nervous system, molecular basis of behavior includ-
ing learning and memory, molecular pathogenesis of neurological dis-
eases. Prerequisite for undergraduates: Biological Sciences core or
equivalent, plus at least one of BIOSCI 118, 128, 129, or 153, or consent
of the instructors.

4 units, Aut (Luo, Stryer)

NBIO 299. Directed Reading—Prerequisite: consent of instructor.
1-18 units, any quarter (Barres, Clandinin, Knudsen,

McMahan, Newsome, Raymond, Schulman, Shooter, 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, any quarter (Barres, Clandinin, Knudsen,

McMahan, Newsome, Raymond, Schulman, Shooter, Stryer)

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

3 units, Spr (Robertson, Swartz)
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This file has been excerpted from the Stanford Bulletin, 2002-03,
pages 658-659. Every effort has been made to insure accuracy; late
changes (after print publication of the bulletin) may have been made
here. Contact the editor of the Stanford Bulletin via email at
arod@stanford.edu with changes, corrections, updates, etc.
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NBIO 459. Frontiers in Interdisciplinary Biosciences—(Crosslisted
in multiple departments in the schools of Humanities and Sciences,
Engineering, and Medicine; students should enroll directly through their
affiliated department, otherwise enroll in CHEMENG 459.) An introduc-
tion to cutting-edge research involving interdisciplinary approaches to
bioscience and biotechnology; for specialists and non-specialists. Orga-
nized and sponsored by the Stanford BioX Program. Three seminars each
quarter address a broad set of scientific and technical themes related to
interdisciplinary approaches to important issues in bioengineering, med-
icine, and the chemical, physical, and biological sciences. Leading
investigators from Stanford and throughout the world present the latest
breakthroughs and endeavors that cut broadly across many core disci-
plines. Pre-seminars introduce basic concepts and provide background
for non-experts. Registered students attend all pre-seminars in advance
of the primary seminars, others welcome. Prerequisite: keen interest in
all of science, engineering, and medicine with particular interest in life
itself. Recommended: basic knowledge of mathematics, biology, chem-
istry, and physics.

1 unit, Aut, Win, Spr (Robertson)
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