BIOLOGICAL SCIENCES

Emeriti: (Professors) Winslow R. Briggs, Donald Kennedy, Peter Ray,
Robert Schimke, Norman K. Wessells, Dow O. Woodward, Charles
Yanofsky;* (Professor, Research) R. Paul Levine*

Chair: Robert D. Simoni

Professors: Bruce S. Baker, BarbaraA. Block, Steven M. Block,
Allan M. Campbell, Martha S. Cyert, Gretchen Daily, Mark W.
Denny, Rodolfo Dirzo, Paul R. Ehrlich, David Epel, Marcus W.
Feldman, Russell Fernald, Christopher B. Field, William F. Gilly,
Deborah M. Gordon, Philip C. Hanawalt, H. Craig Heller, Patricia
P. Jones, Richard G. Klein, Ron R. Kopito, Sharon R. Long, Ligun
Luo, Susan K. McConnell, Harold A. Mooney, W. James Nelson,
Stephen R. Palumbi, Joan Roughgarden, Robert M. Sapolsky,
Stephen H. Schneider, Carla J. Shatz, Michael A. Simon, Robert
D. Simoni, George N. Somero, Chris R. Somerville, Stuart H.
Thompson, Shripad Tuljapurkar, Peter Vitousek, VirginiaWal bot,
Ward B. Watt

Professor (Teaching): Carol L. Boggs

AssociateProfessors: Judith Frydman, ElizabethA. Hadly, Dmitri Petrov,
Tim Stearns

Assistant Professors: Dominique Bergmann, William F. Burkholder,
Guowei Fang, Or Gozani, Fiorenza Micheli, Mary Beth Mudgett,
Mark J. Schnitzer, Kang Shen

Assistant Professor (Research): Anthony De Tomaso

Courtesy Professors: Joseph Berry, Wolf Frommer, Arthur R. Grossman,
Terry Root, Shauna Somerville, Irving Wei ssman, Wing Wong

Courtesy Associate Professors: Kathryn Barton, Alfred M. Spormann

Courtesy Assistant Professor: Zhiyong Wang

Lecturers: Waheeda Khalfan, ShyamalaD. Malladi, Timothy J. Meier,
James Watanabe

Consulting Professors: Terrence Gosliner, Nina Jablonski, J. Patrick
Kociolek, Cathy Laurie, Catherine Squires, Marc Tessier-Lavigne

Librarian: Michael Newman

* Recalled to active duty.

Department Offices: Gilbert, Room 109

Mail Code: 94305-5020

Phone: (650) 723-1826

Web Ste: http://www.stanford.edu/dept/biology
CoursesgiveninBiological Scienceshavethe subject code BIOSCI.

For acompletelist of subject codes, see Appendix.

The department provides: (1) amajor program leading to the B.S.
degree; (2) aminor program; (3) a coterminal program leading to the
M.S. degree; (4) aterminal program leading to the M.S. degree; (5) a
doctoral program leading to the Ph.D. degree; and (6) courses designed
for thenon-major. Anundergraduatemajor in Biological Sciencesserves
as preparation for professional careers, including medicine, dentistry,
veterinary sciences, teaching, consulting, research, and field studies. Ad-
ditionally, themajor providesavaluablefocusof aliberal artseducation
for those not planning careers in science-related fields. For graduate-level
students, the department offers resources and experience learning from
and working with world-renowned faculty involved in research on ecol -
ogy, neurobiology, population biology, plant and animal physiology,
biochemistry, immunology, cell and developmental biology, genetics,
and molecular biology.

Thefacilitiesand personnel of the Department of Biological Sciences
arehoused inthe Gilbert Biological SciencesBuilding, Herrin Laborato-
ries, HerrinHall, the Jasper RidgeBiol ogical Preserve, theJamesH. Clark
Center, andtheLorry |. Lokey Laboratory Building onthemain campus,
and at the Hopkins Marine Station in Pacific Grove on Monterey Bay.

Jasper Ridge Biological Preserve (JRBP) s located near Stanford Uni-
versity’s campus in the eastern foothills of the Santa Cruz Mountains. The
preserve encompasses geologic, topographic, and biotic diversity withinits
1,189 acres and provides a natural laboratory for researchers from around
the world, educational experiences for students and docent-led visitors,

and refuge for native plants and animals. See http://jrbp.stanford.edu.

The Hopkins Marine Station, located 90 miles from the main University
campus in Pacific Grove, was founded in 1892 as the first marine labora-
tory on the west coast of North America. For more information, including
coursestaught at HopkinsM arine Stationwiththesubject codeBIOHOPK,
seethe" Division of Marine Biology Hopkins Marine Station” section of
thisbulletin, immediately following this section.

The department’s large collections of plants (Dudley Herbarium), fish,
reptiles, and amphibians, aswell assmaller collectionsof birds, mammals,
and invertebrates, are housed at the CaliforniaAcademy of Sciencesin
San Francisco, wherethey, and extensive collections of theacademy, are
availableto thoseinterested in the systematics of these groups. Entomo-
logical collections, restricted to those being used in particular research
projects, are housed in the Herrin Laboratories. No general collections
aremaintained except for teaching purposes.

The Falconer Biology Library in Herrin Hall (http:/library.stanford.
edu/depts/falconer/) contains over 1,200 current subscriptions and an
extensive collection of monographs and reference works. A specialized
library ismaintained at the Hopkins Marine Station.

UNDERGRADUATE PROGRAMS

BACHELOR OF SCIENCE

ADVISING

Members of the Biological Sciences faculty are available for advis-
ing on such academic matters as choice of coursesand career plans. The
student services office maintains a current list of faculty advisers, advising
schedules, and research interests.

The student services office staff and BioBridge, the department’s
peer advising group, are prepared to answer questionson administrative
matters, such asrequirementsfor themajor, approved out-of -department
electives, transfer course evaluations, and petition procedures. This office
also distributes the department’s Bachel or of Science Handbook, which
delineates policies and requirements, as well as other department forms
and information handouts.

Each undergraduate interested in the Biological Sciences major is
required to select adepartment adviser as part of the major declaration
process. Students who plan to attend medical or graduate school, enroll
in the honors or coterminal programs, take courses at Hopkins Marine
Station, or attend one of the overseas campuses will find their faculty
adviser particularly helpful.

REQUIREMENTS
Candidatesfor the B.S. degree must complete:

Core Coursesand Electives—

Courses Units
BIOSCI 41*
BIOSCI 42*
BIOSCI or BIOHOPK 43*
BIOSCI 44X
BIOSCI or BIOHOPK 44Y
(may bereplaced by 4 unitsof BIOHOPK 175H or 176H)
Total
Electives

NN
hw‘h INNO RGNS

* Letter gradeonly.

Required Foundational Breadth Cour ses—Students may take up to
two foundational breadth courses credit/no credit (CR/NC).

1. Introductory, organic, and physical chemistry with lab: CHEM 31X
(or 31A,B), 33, 35, 36, 130, 131, 135 (or 171). For thoseinterested in
ecology and evolutionary biology, an advanced M athematics course
of 100-level or above may be substituted for 130.

Genera Physics: PHY SICS 21, 22, 23, 24; or 41, 43, 45; or 28, 29.
Math through calculus: MATH 19, 20, 21; or 41, 42.
Onefoundational breadth coursein Mathematics, Statistics, or Com-
puter Science: MATH 51 or beyond; BIOSCI 141"; BIOHOPK 174H";
STATS60 or beyond; or CS106A or X.

*1If taken to fulfill the foundational breadth requirement, these courses do not count toward
the 24 elective unit requirement.
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Electives—Electives must be 100-level or above and selected from
the offeringsin the Department of Biological Sciences, HopkinsMarine
Station, or from thelist of approved out-of-department electivesin the
student services office or by downloading http://biology.stanford.edu/
student_resources/out_of _dept_electives.pdf. Stanford Introductory
Seminars may not be used to fulfill this requirement.

The program for the junior and senior year should include atotal of
24 elective units beyond the core. The courses making up these units
must include at least one course from at | east three of the following four
central menuareas. Therest of the24 unitscanincludemorecoursesfrom
this central menu, other Biological Sciences or Hopkins Marine Station
courses, courseslisted ontheapproved out-of -department el ectivelist, or
advanced coursesfor which menu courses are prerequisites. A complete
central menu courselisting including inactive and alternate year courses
is available in the student services office or by downloading http://biol-
ogy.stanford.edu/student_resources/central_menu.pdf. Active central
MeNu Courses are:

1. Molecular
BIOSCI 104. Advanced Molecular Biology
BIOSCI 113. Fundamental s of Molecular Evolution®
BIOSCI 118. GeneticAnalysisof Biological Processest
BIOSCI 133. Geneticsof Prokaryotes
BIOSCI 134. Replication of DNA?!
BIOSCI 188. Biochemistry |
BIOSCI 189. Biochemistry |1
BIOSCI 230. Molecular and Cellular Immunol ogy*
CBI0 101. Cancer Biology*
CEE 274A. Environmental Microbiology I°

2. Cell/Developmental
BIOSCI 115. Signal Transduction and Devel opment
BIOSCI 118. GeneticAnalysisof Biological Processes!
BIOSCI 129A. Cellular Dynamicsl: Cell Matility and Adhesion
BIOSCI 129B. Cellular Dynamics||: Building aCell
BIOSCI 133. Geneticsof Prokaryotes
BIOSCI 134. Replication of DNA?!
BIOSCI 154. Molecular and Cellular Neurobiol ogy?
BIOSCI 158. Developmental Neurobiol ogy?
BIOSCI 160. Developmental Biology
BIOSCI 230. Molecular and Cellular Immunol ogy*
BIOHOPK 183H. Environmental Cell & Developmental Biology
CBIO 101. Cancer Biology*
CEE 274A. Environmental Microbiology I°

3. Organismal
BIOSCI 112. Human Physiology
BIOSCI 124. Plant Physiologica Ecology*
BIOSCI 138. Ecology and Evolution of Plants*
BIOSCI 153. Cellular Neuroscience
BIOSCI 154. Molecular and Cellular Neurobiol ogy?
BIOSCI 158. Devel opmental Neurobiol ogy?
BIOSCI 163. Neura Systemsand Behavior
BIOSCI 213. Biology of Viruses
BIOHOPK 161H. Invertebrate Zool ogy
BIOHOPK 162H. Comparative Animal Physiology
BIOHOPK 167H. Nerve, Muscle, and Synapse
BIOHOPK 169H. Neurobiology and Behavior
BIOHOPK 171H. Ecological and Evolutionary Physiology
HUMBIO 140. Vertebrate Biology
M1 185. Topicsin Microbiology

4. Ecology and Evolution
BIOSCI 101. Ecology
BIOSCI 113. Fundamentals of Molecular Evolution®
BIOSCI 121. Biogeography
BIOSCI 136. Evolutionary Paleobiology
BIOSCI 142. Topicsin Theoretical Ecology
BIOSCI 143. Evolution
BIOSCI 144. Conservation Biology
BIOSCI 145. Behavioral Ecology

2 | Smnrorp Burieriv, 2007-08

BIOHOPK 163H. Oceanic Biology

BIOHOPK 172H. Marine Ecology

CEE 274A. Environmental Microbiology I°

May be used to satisfy either areal or areall requirement.

May be used to satisfy either areall or arealll requirement.

May be used to satisfy either areal or arealV requirement.

May be used to satisfy either arealll or arealV requirement.

May be used to satisfy either areal or areall or arealV requirement.

No morethan 6 unitsfrom any combination of individual instruction
courses(BIOHOPK 175H, 176H, 198H, 199H, 290H, 300H; BIOSCI 198,
198X, 199, 199X, 290, 290X, 291, 300, or 300X) may be applied toward
the total number of elective units. No more than 6 units applied toward
the elective unit requirement may betaken CR/NC.

Studentsintending to pursueresearch careersinbiology, especially in
ecology, popul ation genetics, or theoretical biology, should beawarethat
MATH 19, 20, 21, or MATH 41, 42 are minimum mathematics require-
mentsfor the B.S. degreein Biological Sciences. Substantial additional
training in mathematics, including differential equations, linear algebra,
and probability theory, isoften highly advisable. Studentsshould consult
theBiological Sciencesfaculty to discussindividual needs.

Additionally, even though only two or three quarters of physics are
required, students should be aware that many graduate and professional
schools(for example, Medicine and Education) requireayear of general
physicswithlab. Biological Sciencesmajorsarethereforeadvisedtotake
the year-long physics sequence PHY SICS 21, 22, 23, 24, 25, 26 if they
planto attend graduate or medical school.

For students considering study at Hopkins Marine Station during the
junior or senior year, or anoverseasprogram, thedepartment recommends
fulfilling as many University General Education Requirements as possible
in the first two years at Stanford.

abhwWN P

TYPICAL SCHEDULE FOR A FOUR-YEAR PROGRAM

FIRST YEAR

Subject and Catalog Number Qtr. and Units

A W S

CHEM 31X*, 33, 35, 36 4 4 7
MATH 19, 20, 21. Calculusand Analytic Geometry 3 3 4
Freshman requirements, seminars, or GERs 8 8 6
TOAIS v 15 15 17
* Thisschedulevariesdlightly if the student takes CHEM 31A ,B.
SECOND YEAR
BIOSCI 41. Principlesof Biology* 5
BIOSCI 42. Principles of Biology* 5
BIOSCI or BIOHOPK 43. Principlesof Biology* 5
BIOSCI 44X . Core Experimental Laboratory 4
BIOSCI or BIOHOPK 44Y. Core Experimental Laboratory 4
CHEM 130, 131, 135 (or 171). Organic and

Physical Chemistry 8 3
General Education Requirementsor electives 3 5 8
TOAIS et 6 17 17
* Letter gradeonly.
THIRD YEAR
PHY SICS 21, 22, 23, 24. Introductory Physics 4 4
Genera Education Requirementsor electives 11 11 11
TOAIS v 15 15 11

FOURTH YEAR
Electives 15 15 15

FIELDS OF STUDY (SPECIALIZATION TRACKS)

In addition to the undergraduate major program described above, the
department offers these six specialized fields of study for students wishing
to concentrate their studiesin particular areas of biology:

Biochemistry and Biophysics
Ecology and Evolution

Marine Biology

Microbesand |mmunity
Molecular and Cellular Biology
Neurobiology

SRS NCENE



These fields of study are declared on Axess; they appear on the tran-
script but not onthediploma. Candidatesfor theB.S. degreeinBiological
Sciences with a field of study are expected to complete the departmental
honors program aswell asthe set of requirements outlined below. Stu-
dents in a field of study must have their checklist signed by their advisers
and submitted to the student services office by the end of junior year.
Studentsmay petitionin advancefor the substitution of either equivalent
or more advanced courses using the General Petition, availablein the
student services office or by downloading http://biology.stanford.edu/
student_resources/general _petition.pdf.

BIOCHEMISTRY AND BIOPHYSICS
Core Courses (must betaken for aletter grade):

Subject and Catal og Number Units
BIOSCI 41 5
BIOSCI 42 5
BIOSCI or BIOHOPK 43 5
Writing inthe Major (one of thefollowing):
BIOSCI 44X 4
BIOSCI or BIOHOPK 44Y 4
BIOSCI 145* 4
BIOHOPK 175H* 10
BIOHOPK 176H* 12

* These courses can a so be used to count toward the el ective requirement.
Required Foundational Breadth Courses (two courses may be taken

credit/no credit):

CHEM 31A,B, or 31X 8or4
CHEM 33, 35, 36, 130 15
CHEM 1350r 171 3
PHYSICS 41, 43, 45 12
MATH 51, 52 10
STATS 60 or BIOSCI 141 50r4-5

Required Biology Courses (must betaken for aletter grade):

BIOSCI 104 3
BIOSCI 118 5
BIOSCI 129A or 129B 4
BIOSCI 188 3

Approved Biochemistry and BiophysicsCourses(threeof thefollow-
ing; must betakenfor aletter grade):
APPPHY S 192
BIOMEDIN 210
BIOSCI 152/MCP 222
BIOSCI 154
BIOSCI 211
CHEM 232/CHEMENG 452
MCP 256

Electives—7 units required. Electives must be 100-level or above
and chosen from the offeringsin the Department of Biological Sciences,
Hopkins Marine Station, or from thelist of approved out-of-department
electives. Up to 6 units of teaching and research are allowed. Only one
course can betaken credit/no credit.

Research Requirement—A dmission to the departmental honors
program; 10 units of BIOSCI 199, 199X, or BIOHOPK 199H; poster or
oral presentation; and honorsthesis. Only research units from BIOSCI
or BIOHOPK are permitted.

PWBRAPPWWLWW

ECOLOGY AND EVOLUTION
Core Courses (must betaken for aletter grade):

Subject and Catal og Number Units
BIOSCI 41 5
BIOSCI 42 5
BIOSCI or BIOHOPK 43 5
BIOSCI 101 or BIOHOPK 172H 3or5
Writing inthe Major (one of thefollowing):
BIOSCI 44X 4
BIOSCI or BIOHOPK 44Y 4
BIOSCI 145* 4
BIOHOPK 175H 10
BIOHOPK 176H 12

* Thiscourse can a so be used to count toward the el ective requirement.

Required Foundational Breadth Courses (two courses may be taken

credit/no credit):

CHEM 31A,B or 31X 8or4
CHEM 33, 35, 36 11
PHYSICS21, 22, 23, 24 or 41, 43, 45 or 28, 29 8or12
MATH 41, 42 10

Required Evolutionary Biology Course (one of the following; must
betakenfor aletter grade):
BIOSCI 113/244
BIOSCI 136
BIOSCI 143
BIOHOPK 166H

Required Quantitative Methods Course (one of the following; must

betaken for aletter grade):

BIOSCI 141 4-5
BIOSCI 142 3
BIOSCI 221 4
3
5
5

gawhb

BIOHOPK 174H
CS106A or 106X 3-
STATS 60 or beyond

Electives—30 unitsrequired. Only one course can be taken credit/no
credit. Electivesmust befromthisapprovedlist: ANTHSCI 187; BIOSCI
102,109Z*, 110Z*, 1117*, 117, 118, 121, 124, 125, 139, 144, 145, 146,
147,175,183, 184, 215, 216; BIOHOPK 163H, 171H; CHEM 130, 131;
GEOPHY S130/231; GES 144, 164, 168, 240.

* Only 2 unitscan count.

Research Requirement—Admission to the departmental honors
program; 10 units of BIOSCI 199, 199X, or BIOHOPK 199H; poster or
oral presentation; and honorsthesis. Only research unitsfrom BIOSCI
or BIOHOPK are permitted.

MARINE BIOLOGY
Core Courses (must betaken for aletter grade):

Subject and Catal og Number Units
BIOSCI 41 5
BIOSCI 42 5
BIOSCI or BIOHOPK 43 5
Writing inthe Magjor (one of thefollowing):
BIOSCI 44X 4
BIOSCI or BIOHOPK 44Y 4
BIOSCI 145 4
BIOHOPK 175H* 10
BIOHOPK 176H* 12

* These courses can a so be used to count toward the approved courses.
Required Foundational Breadth Courses (two courses may be taken

credit/no credit):
CHEM 31A,B or 31X 8or4
CHEM 33, 35, 36, 130, 131 18
PHYSICS21, 22, 23, 24 or 41, 43, 45 8or12
MATH 41, 42 or 19, 20, 21 10
STATS 60 or BIOSCI 141 or BIOHOPK 174H 5o0r4-50r3
Required Biology Courses (must betaken for aletter grade):
BIOSCI 101 3
BIOSCI 118 5
BIOSCI 143 3
Approved courses (three of the following; must be taken for aletter
grade):
BIOHOPK 161H 5
BIOHOPK 162H or 171H 5-8or4
BIOHOPK 163H 4
BIOHOPK 166H 5
BIOHOPK 172H 5
Approved courses (one of the following; must be taken for aletter
grade):
BIOHOPK 175H 10
BIOHOPK 176H 12
BIOHOPK 182H 16

Research Requirement—Admission to the departmental honors
program; 10 units of BIOSCI 199, 199X, or BIOHOPK 199H; poster or
oral presentation; and honorsthesis. Only research unitsfrom BIOSCI
or BIOHOPK are permitted.
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MICROBES AND IMMUNITY
Core Courses (must betaken for aletter grade):

Subject and Catalog Number Units
BIOSCI 41 5
BIOSCI 42 5
BIOSCI or BIOHOPK 43 5

Writing in the Major and Introduction to L aboratory Science (one of
thefollowing):

BIOSCI 44X 4
BIOSCI or BIOHOPK 44Y 4
BIOHOPK 175H* 10
BIOHOPK 176H* 12

* This course can a so be used to count toward the el ective requirement.
Required Foundational Breadth Courses (two courses may be taken

credit/no credit):

CHEM 31A,B or 31X 8or4
CHEM 33, 35, 36, 130, 131 18
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8orl2
MATH 19, 20, 21 or 41, 42 10
BIOSCI 141* or BIOHOPK 174H* 4-50r3

* Thiscourse cannot al so be used to count toward the el ective requirement.

Required CoursesinMicrobiol ogy, Immunol ogy, Molecular Evolution
(four of thefollowing; must betaken for aletter grade):

BIOSCI 113 4
BIOSCI 133 4
BIOSCI 213 3
BIOSCI 230 4-5
BIOHOPK 274 9-12
CEE 177 4
CEE 274A 3
CEE 274B 3
CEE 274D 3
MI 104 3
MI 211 3
MI 212 3
Required Course in Reading Scientific Literature (must be taken for
aletter grade):
MI 185 3
Electives—12 units required. Electives must be 100-level or above
and selected fromtheofferingsin the Department of Biological Sciences,
Hopkins Marine Station, or from thelist of approved out-of-department
electives. Up to 6 units of teaching and research are allowed. Only one
course can be taken credit/no crediit.

Research Requirement—Admission to the departmental honors
program; 10 units of BIOSCI 199, 199X, or BIOHOPK 199H; poster or
oral presentation; and honorsthesis. Only research unitsfrom BIOSCI
or BIOHOPK are permitted.

MOLECULAR AND CELL BIOLOGY
Core Courses (must betaken for aletter grade):

Subject and Catal og Number Units
BIOSCI 41 5
BIOSCI 42 5
BIOSCI or BIOHOPK 43 5
Writinginthe Mgjor (one of thefollowing):
BIOSCI 44X 4
BIOSCI or BIOHOPK 44Y 4
BIOSCI 145* 4
BIOHOPK 175H* 10
BIOHOPK 176H* 12

* These courses can al so be used to count toward the el ective requirement.
Required Foundational Breadth Courses (two courses may be taken

credit/no credit):

CHEM 31A,B or 31X 8or4
CHEM 33, 35, 36, 130, 131 18
CHEM 1350r 171 3
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8ori2
MATH 41, 42 or 19, 20, 21 10
STATS 60 or BIOSCI 141* 5o0r4-5

* This course cannot al so be used to count toward the el ective requirement.
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Required Biology Courses (must betaken for aletter grade):
BIOSCI 104
BIOSCI 118
BIOSCI 129A
BIOSCI 129B

Electives—15 units required. Electives must be 100-level or above
and sel ected fromtheofferingsinthe Department of Biol ogical Sciences,
Hopkins Marine Station, or from thelist of approved out-of-department
electives. Up to 6 units of teaching and research are allowed. Only one
course can betaken credit/no credit.

Research Requirement—A dmission to the departmental honors
program; 10 units of BIOSCI 199, 199X, or BIOHOPK 199H; poster or
oral presentation; and honors thesis. Only research unitsfrom BIOSCI
or BIOHOPK are permitted.

AW

NEUROBIOLOGY
Core Courses (must betaken for aletter grade):

Subject and Catal og Number Units
BIOSCI 41 5
BIOSCI 42 5
BIOSCI or BIOHOPK 43 5
Writing inthe Major (one of thefollowing):
BIOSCI 44X 4
BIOSCI or BIOHOPK 44Y 4
BIOSCI 145* 4
BIOHOPK 175H* 10
BIOHOPK 176H* 12

* These courses can also be used to count toward the el ective requirement.

Required Foundational Breadth Courses (two courses may be taken

credit/no credit):

CHEM 31A,B or 31X 8or4
CHEM 33, 35, 36, 130, 131 18
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8or12
MATH 41, 42 or 19, 20, 21 10
STATS60 or BIOSCI 141* 50r 4-5
* Thiscourse cannot a so be used to count toward the el ective requirement.

Required Biology Courses (must betaken for aletter grade):

BIOSCI 118 or 104 5o0r3
BIOSCI 129A or 129B 4
BIOSCI 150 or 163 5o0r4
BIOSCI 154 4
BIOSCI 158 4

Electives—15 units required. Electives must be at the 100-level or
above and selected from the offerings in the Department of Biological
Sciences, Hopkins Marine Station, or from thelist of approved out-of-
department el ectives. Upto6 unitsof teachingand/or researchareal lowed.
Only one course can be taken credit/no credit.

Research Requirement—Admission to the departmental honors
program; 10 units of BIOSCI 199, 199X, or BIOHOPK 199H; poster or
oral presentation; and honors thesis. Only research unitsfrom BIOSCI
or BIOHOPK are permitted.

For further information on the fields of study (specialization tracks),
including detailed descriptionsof their requirementsand deadlines, see
http://biology.stanford.edu/programs.html.

HONORS PROGRAM
To graduate with departmental honors, astudent must:

1. Submitanhonorspetition proposal tothedepartment’ sundergraduate
research coordinator by the fifth Friday of the quarter, two quarters
prior to graduation. For instance, students graduating Spring Quarter
must submit petitions no later than mid-Autumn Quarter.

2. Completeat least 10 unitsof an approved research projectin BIOSCI
199, 199X, or BIOHOPK 199H. Only research unitsfrom BIOSCI or
BIOHOPK are permitted.

3. Obtain at least 2 3.0 (B) grade point average (GPA) in all Biological
Sciencesmajor requirementstaken at Stanford (foundational breadth,
core, and elective courses). Grades earned from teaching (BIOSCI or
BIOHOPK 290 and BIOSCI 291) and research (BIOHOPK 175H,
176H, 199H; BIOSCI 199, 199X) are not computed into thisGPA.



4. If graduating in June, participate in the Biological Sciences Honors
Symposium by presenting aposter or givinganoral presentation. The
symposiumisusually at theend of May. If graduatingAutumn, Winter,
or Summer Quarter, produce aposter.

5. Complete and submit, by the end of the quarter of graduation, two
signed and bound copies of an honorsthesisapproved by at least two
readers (one of whom must be from the faculty of the Department of
Biological Sciencesand both must beA cademic Council members). In
addition, studentsmust submit two copiesof thehonorsthesisabstract
(onepaper copy and oneel ectroniccopy), whichincludestudent name,
thesistitle, research sponsor, and sponsor’s department.

Further information on the honors program is available in the office
of the undergraduate research coordinator in Gilbert 118, aswell ason
theweb at http://biohonors.stanford.edu. Questionsshould bedirected to
the undergraduate research coordinator, Dr. Timothy Meier (gastrula@
stanford.edu, 650-723-3767, Gilbert 118).

TRANSFER STUDENTS

Because of differences between Stanford undergraduate courses and
prerequisites and those of many other institutions, transfer students may
face problems not encountered by entering freshmen. Transfer students
are urged to visit the student services office in Gilbert 108 during transfer
orientation to obtain information on course credit evaluations. Course
catalogs, syllabi, and/or lecture notes from the former institution are
necessary in the evaluation and accreditation process. Transfer students
are encouraged to find a faculty adviser soon after arrival.

All transfer courses intended to fulfill department requirements must
be evaluated on Evaluation of Course Content forms available in the
student services office or downloadable at http://biology.stanford.edu/
student_resources/eval_course_content.pdf; these forms are kept in the
student’s file. This department procedure is in addition to the Registrar’s
processof having unitsearned at other institutionstransferredfor Stanford
credit that appear on the Stanford transcript.

The department authorizes transfer credit only for courses whose
content parallels the Stanford courses and that have comparable prere-
quisites (not merely acomparable coursetitle). To substitute a course
taken elsewhere for an upper-division Stanford course, course content
must be approved by adepartment faculty member teachingintheareaof
the course. Submit as complete acourse description as practical (includ-
ing prerequisites and their descriptions) using the Evaluation of Course
Content form available in the student services office before taking an off-
campuscourse. Studentsmust provide exams, reading lists, term papers,
and other materialsfor the evaluation. Credit isnot allowed for projects
for which the student waspaid, nor iscredit allowed for work of apurely
technical or clinical nature. Credit for natural history, culturebiology, and
similar coursesisrarely appropriate and can be obtained only by meet-
ing the same criteria outlined above. Academic performance is verified
upon receipt of the official transcript. Semester units are not converted to
quarter units; unitsawarded for transfer credit are determined by faculty
evaluation.

MINOR

Studentsinterested in the minor in Biological Sciences must declare
theminor and submit their course plan onlineviaAxessno later thantwo
quarters prior to the student’sintended quarter of degree conferral. The
Biological Sciences minor requires a minimum of six courses meeting
thefollowing criteria:

1. al coursesmust betaken for aletter grade.

2. all coursesmust beworth 3 or moreunits.

3. all courses, other thantheBiological SciencesCore (41, 42, 43), must
beat or abovethe 100-level. Stanford Introductory Seminarsmay not
be used to fulfill this requirement.

4. Courses used to fulfill the minor may not be used to fulfill any other
department degree requirements (minor or major).

5. At least one course from the Biological Sciences Core (41, 42 or 43)
must betaken.

6. TheBiological Sciences Core Laboratory (44X and 44Y') does not
count towardsthe minor degree.

7. Courses must be selected from the offerings of the Department of
Biological Sciences or the Hopkins Marine Station, or from the list
of approved out-of-department electives (available in the student
services office or downloadable at http://biology.stanford.edu/stu-
dent_resources/out_of _dept_electives.pdf).

8. Elective credit for research (BIOSCI 199 or BIOHOPK 199H) is
limited to amaximum of 3 units.

REQUIREMENTS FOR PREHEALTH
PROFESSIONS

Studentswho arenot biology majorsshouldtakeat | east thefol lowing
coursesin Biological Sciences:. 41, 42, 43, 44X, 44Y, and such upper-
division electives as may be recommended by Undergraduate Advising
and Research, Sweet Hall.

COTERMINAL B.S. AND M.S. DEGREES

The Department of Biological Sciences admits alimited number of
undergraduatestothecotermina B.S.andM.S. degreeprograminBiologi-
cal Sciences. Studentsmay apply to the program after they haveearned a
minimum of 120 unitstoward graduation (UTG) and at | east one quarter
prior to conferring the undergraduate degree; for example, if astudent
expectstohavetheB.S. conferredin Spring Quarter, thestudent must apply
nolater than during Winter Quarter. Theapplicationincludesastatement of
purpose, an unofficial Stanford transcript, official GRE score print-out, two
|ettersof recommendationfromfaculty membersinthisdepartment (if two
suchlettersarenct avail abl e, aletter from someoneoutsi dethedepartment
canbeusedinlieuof oneof those), aprogram proposal listingthecoursesin
which they intend to enroll to fulfill degree requirements, a course transfer
form, and an application fee of $50. Students must meet all requirements
except theelectivesfor the B.S. degree, and all requirementsfor theM.S.
degreeinBiological Sciences. Unitrequirementsfor acoterminal program
are180unitsfor thebachel or’ sdegreeand 45 unitsfor themaster’ sdegree.

Coterminal studentsare permitted to use coursework taken up totwo
quarters immediately prior to their first graduate quarter toward their
graduate degree.

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

GRADUATE PROGRAMS
MASTER OF SCIENCE

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

TheM.S. degree program offers general or specialized study to indi-
vidual s seeking biologically oriented coursework, and to undergraduate
science majors wishing to increase or update their science background
or obtain advanced research experience. Students who have majored in
related fields are eligible to apply. However, course work equivalent to the
Stanford B.S.inBiological Sciencesisrecommended. TheM.S. program
doesnot havean M.S. with thesisoption.

ADMISSIONS

Students submit an application for admission to the M.S. program,
three letters of recommendation, official transcripts, official Graduate
Record Examination (GRE) scores, and TOEFL scores, if applicable. The
applicationisavailableat http://gradadmissions.stanford.edu. Applicants
should plan on taking the GRE at |east six weeks prior to the application
deadline to ensure that official scores are available when applications are
evaluated. Applicationsareaccepted for matricul ationto A utumn Quarter
only. Financial support for studentsin this programisnot availablefrom
either the department or the University.

GENERAL REQUIREMENTS

TheM.S. program consistsof Department of Biol ogical Sciencesand/
or Hopkins Marine Station course work, approved out-of-department
electives, and foundational breadth coursestotaling at least 45 unitsat or
abovethe 100-level, distributed asfollows:
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1. Aminimumof 23 of the45 unitsmust be coursesdesignated primarily
for graduate students (typically at the 200-level or higher).

2. A minimum of 36 units must be chosen from the offeringsin the
Department of Biological Sciences (BIOSCI), Hopkins Marine Sta-
tion (BIOHOPK), the list of approved out-of-department electives,
foundational breadth courses, and/or research and teaching.

a) amaximumof 18 of the36 unitsmay beacombination of Biological
Sciences research, directed reading, and/or teaching (BIOHOPK
175H, 176H, 198H, 290H, 300H; BIOSCI 198, 198X, 290, 290X,
291, 300, or 300X).

b) amaximum of 9 units may be foundational breadth coursesin
chemistry, mathematics, statistics, computer science, and/or physics
beyondthelevel requiredfor theundergraduatedegreeinBiol ogical
Sciencesand at least at the 100-level.

3. Theremaining 9 unitsmay be other Stanford coursework relevant to
astudent’s professional development. Students are required to peti-
tion for coursesthat fall into this category using the General Petition
form, available in the student services office or downloadable at http://
biology.stanford.edu/student_resources/general_petition.pdf.

Each candidate designs a coherent program of study in consultation
with her or his department adviser. Although there are no specific courses
required, program proposal s must adhereto department parameters.

A program proposal, signed by the student’ s adviser and approved by
the chair of the M.S. committee, must be filed by the third week of the first
quarter of enrollment. Students may take only 6 units CR/NC and must
receiveagradeof ‘B-’ or better in all coursestaken for the degree.

TEACHING CREDENTIALS

For information concerning therequirementsfor teaching credentials,
consult the “ School of Education” section of this bulletin or address an
inquiry to the Credential Administrator, School of Education.

DOCTOR OF PHILOSOPHY

For information on the University’s basic requirementsfor the Ph.D.
degree, seethe* Graduate Degrees’ section of thisbulletin. Training for
aPh.D. inBiologica Sciencesisfocused onlearning skillsrequired for
being a successful research scientist and teacher, including how to ask
important questionsand then devise and carry out experimentsto answer
these questions. Students work closely with an established adviser and
meet regularly with acommittee of other faculty membersto ensure that
they understand theimportance of diverse perspectives on experimental
questions and approaches. Studentslearn how to evaluate critically per-
tinent original literature to stay abreast of scientific progress in their areas
of interest. They alsolearn how to make professional presentations, write
manuscriptsfor publication, and become effective teachers.

ADMISSIONS

Preparationfor Graduate Sudy—Studentsseeking entrancetogradu-
atestudy in Biological Sciencesordinarily should havethe equivalent of
an undergraduate major in Biological Sciences at Stanford. However,
students from other disciplines, particularly the physical sciences, are
also encouraged to apply. Such students are advised at thetime of initial
registration on how they should completebackground training duringthe
first year of graduate study. In addition to the usual basic undergraduate
coursesinbiology, itisrecommended that preparation for graduate work
includecoursesin chemistry through organic chemistry, general physics,
and mathematicsthrough calculus.

Application, Admission, and Financial Aid—Prospective graduate
students should apply online at http://gradadmissions.stanford.edu. The
department’s program is divided into three separate tracks: ecology/
evolution/population biology; integrative/organismal; and molecular/
cellular/devel opmental/genetic/plant. Includedinthesetracksistheoption
to conduct research at HopkinsMarine Station. These concentrationsare
reported to the department; they are not declared on Axess.

Applicants are required to take the Graduate Record Examination
(GRE) generadl test. TheGRE subject testisnot required. Applicantsshould
planontakingthe GRE at | east onemonth prior totheapplicationdeadline
toensure that official scores are available when applications are evaluated.
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AdmissiontothePh.D. program iscompetitive, and in recent yearsit
has been possibleto offer admission to only 10 percent of the applicants.

Qualified applicants should apply for nationally competitive predoctor-
a fellowships, especially those from the National Science Foundation.

Admitted students are typically offered financial support in the form of
Stanford Graduate Fellowships, research assi stantships, NIH traineeships,
or Biological Sciencesfellowships.

GENERAL REQUIREMENTS
Thefollowing requirements must be completed by all students:

1. Coursework isplanned in consultation with an advising committee
assigned for astudent’strack. In addition, studentsmust takeacourse
ontheethical conduct of research: BIOSCI 312for theecol ogy/evol u-
tion/populationbiology track; MED 255for theintegrative/organismal
and molecul ar/cellular/devel opmental/genetic/plant tracks.

2. Teaching experienceand training are part of the graduate curriculum.
Each student assists in teaching one course in the department’s core
lecture (41, 42, or 43) or lab (44X, 44Y) series, and a second course
that canbeeither acorecourseor other Biological Sciencesor Hopkins
Marine Station course. Three quarters of teaching are required for
ecology, evolution, and population biology students.

3. Graduateseminarsdevotedto currentliteratureandresearchin particu-
lar fields of biology are an important means of attaining professional
perspectiveand competence. Seminarsarepresented under individual
courselistingsor areannounced by thevariousresearch groups. Topics
of current biological interest are presented by speakersfrom Stanford
and other institutions. During the first year of study, graduate students
arerequiredto attend seminarsand makeoneformal seminar presenta-
tion which must be eval uated by aminimum of two faculty members.

4. By June 1, each first-year student is expected to have selected a lab
in which to perform dissertation research and to have been accepted
by thefaculty member in charge. Studentsand faculty must wait until
April 1to discussthe choice of adissertation lab.

5. Duringsecondyear, studentsarerequiredtowriteadissertation propos-
a whichisevaluated by acommittee of threefaculty (the dissertation
advising committee) in an oral presentation. Advancement to candi-
dacy dependson satisfactory compl etion of the dissertation proposal.

6. Third year and beyond: each student must meet with the advising
committee beginning the third year, and each year thereafter prior to
theend of the Spring Quarter. Advanced studentsarerequired to meet
with their committee at least twice ayear.

7. Residency requirement: aminimum of 135 unitsof graduateregistra-
tionisrequired of each candidate.

8. Thedoctoral dissertation must be presented to an oral examination
committee comprised of at least five faculty members. In addition, the
final dissertation must be approved by the student’s reading committee,
comprised of at |east three faculty membersand by agraduate degree
progress officer in the Registrar’s Office. Upon completion of this final
requirement, astudent iseligiblefor conferral of the degree.

TRACK SPECIFIC REQUIREMENTS

Inadditiontothegeneral requirementslisted above, studentsmust al so

complete requirementswithin their track.

Molecular, Cellular, Developmental, Genetic, and Plant Track—

1. Firstyear:

a) advising committee: shortly after arrival, each entering student
meets with the first-year advising committee. The committee
reviews the student’s previous academic work and current goals
and advisesthe student on aprogram of Stanford courses, some of
which may be required and others recommended. Completion of
the core curriculum (below) isrequired of all students.

b) core curriculum:* students are required to take the following
courses for a letter grade, unless previous course work has fulfilled
these requirements:

BIOSCI 203. Advanced Genetics

BIOSCI 214. Cell Biology of Physiological Process

BIOSCI 301. Frontiers in Biology: satisfies first-year talk require-
ment; must be taken Autumn and Winter quarters.



Oneof thefollowing:
BIOC/SBIO 241. Biological Macromolecules
MCP256. Molecular Physiology of Cells
MPHA 210. Signal Transduction
Three additional courses in the student’s area of interest, or as
advised by committee.

c) Labrotations:* first-year students are required to complete rotations
in three different laboratories. The first rotation must be in a lab in
the Department of Biological Sciences.

*Writteanexempti ons to core curriculum and lab rotation requirements are
considered by the advising committee and the chair of the graduate studies committee. Ap-
proval iscontingent upon special circumstances and isnot routinely granted.

2. Second year: each student must pass aqualifying exam.

a) dissertation proposal: during Winter and Spring quarters of the
second year, the student must prepare a dissertation proposal that
outlinesthe student’s projected dissertation research, including an
expert assessment of the current literature. An oral examinationis
held after submission of the proposal to the dissertation advising
committee. The student’s adviser is a silent member of the
examination committee; the other members of the dissertation
advising committee can provide feedback. Advancement to
candidacy iscontingent upon compl etion of thedissertation proposal
andoral exam. Thewritten proposal isdueby March31andtheoral
defense must take place no later than May 1. Failure to complete
these requirements on schedul e results in the withholding of the
graduate stipend.

3. Thirdyear and beyond:

a) dissertation and dissertation defense: a completed draft of the
dissertation must be turned in to the student’s oral examination
committee at | east one month before the oral examisscheduled to
take place. See University guidelines for the composition of this
committeein the“ Graduate Degrees’ section of thisbulletin.

Integrative/Organismal Track—

1. Firstyear:

a) advising committee: shortly after arrival, each entering student
meets with the first-year advising committee. The committee
reviews the student’s previous academic work and current goals
and advisesthe student on aprogram of Stanford courses, some of
which may berequired and others recommended.

b) corecurriculum: StudentsarerequiredtotakeBIOSCI 306, Current
Topicsinlntegrativeand Organismal Biology. Studentsspecializing
in integrative biology may also be asked to take appropriate
graduate-level courses such as DBIO 210; MCP 215; NBIO 206,
216; or PSYCH 228.

C) first-year paper: students must submit a paper that is evaluated
by the advising committee before the end of Spring Quarter of the
first year. This paper should be a step toward the development of
adissertation proposal and may consist of an analysis of new data
or a literature review and synthesis. The first-year paper must be
evaluated by aminimum of two faculty members.

2. Secondyear:

a) dissertation proposal: the dissertation proposal is evaluated by a
committeeof threefaculty (thedissertation advisingcommittee) in
an oral presentation. Thisisto be completed by the end of Spring
Quiarter of the second year. Advancement to candidacy dependson
completion of the dissertation proposal and oral exam.

3. Thirdyear and beyond:

a) dissertation and dissertation defense: a completed draft of the
dissertation must be turned in to the student’s oral examination
committee at | east one month before the oral examisscheduled to
take place. See University guidelines for the composition of this
committeein the* Graduate Degrees’ section of thisbulletin.

Ecology, Evolution, and Population Biology Track—

1. Firstyear:

a) advising committee: each entering student is assigned a first-year
advising committee whose function isto develop a schedule of
required and recommended courses and to meet once each quarter
with the student during the first year.

b) core curriculum: Students are required to take BIOSCI 302, 303,
304, Current Topicsand Conceptsin Population Biol ogy, Ecology,
and Evolution.

C) first-year paper: €ach student must submit apaper that iseval uated
by the advising committee before the end of Spring Quarter of the
first year. This paper should be a step toward the development of
adissertation proposal and may consist of an analysis of new data
or a literature review and synthesis. The first-year paper must be
evaluated by aminimum of two faculty members.

2. Secondyear:

a) dissertation proposal: the dissertation proposal is evaluated by a
committeeof threefaculty (thedissertation advising committee) in
an oral presentation. Thisisto be completed by the end of Spring
Quarter of the second year. Advancement to candidacy dependson
completion of the dissertation proposal and oral exam.

3. Thirdyear and beyond:

a) dissertation and dissertation defense: a completed draft of the
dissertation must be turned in to the student’s oral examination
committee at least one month beforethe oral exam isscheduled to
take place. See University guidelines for the composition of this
committeein the“Graduate Degrees’ section of thisbulletin.

COURSES

Course and |aboratory instruction in the Department of Biological
Sciences conforms to the “Policy on the Use of Vertebrate Animalsin
TeachingActivities,” thetext of whichisavailableat http://www.stanford.
edu/dept/DoR/rph/8-2.html.

INTRODUCTORY

BIOSCI 1. Human Evolution and Environment—Human geneticand
cultural evolution and how peopleinteract with their environments, from
the ancestors of Australopithecus to current events. Issuesinclude race,
gender, and intelligence; pesticide and antibiotic resistance; abortion
and contraception; ecosystem services; environmental economics and
ethics; the evolution of religion; climate change; population growth and
overconsumption; origins and spread of ideas and technologies; and the
distribution of palitical and economic power. GER:DB-NatSci
3units, not given thisyear (Ehrlich, P)

BIOSCI 2. Current Resear ch Topicsin Biological Sciences—Primarily
for sophomoresinterested in majoring in Biological Sciences. Weekly
seminars by faculty: molecular biology and genetics; theory and math-
ematicsin biology; ecology, physiology, and theenvironment; molecular
and cellular aspects of neurobiology, immunology, and developmental
biology; biological chemistry; behavioral biology; and evolution. May
berepeated for credit.
1 unit, Aut, Wn (Meier, T)

BIOSCI 3. Frontiersin Marine Biology—An introduction to con-
temporary research in marine biology, including ecology, conservation
biology, environmental toxicology, behavior, biomechanics, evolution,
neurobiology, and molecul ar biology. Emphasisison new discoveriesand
thetechnol ogies used to make them. Weekly lecturesby faculty fromthe
Hopkins Marine Station.

1 unit, Aut (Somero, G)

BIOSCI 8. Frontiersin Or ganismal Biology—Preferenceto freshmen
and sophomores. How animals work. Research frontiersin organismal
biology including integrative physiology, biomechanics, neurobiology,
and environmental physiology and ecology.

1 unit, not given thisyear (Block, B)

BIOSCI 20.Introduction toBrain and Behavior—(SameasHUMBIO
21.) Evolutionary principles to understand how the brain regulates be-
havior, described in physiological terms, and is influenced by behavioral
interactions. Topicsinclude neuron structure and function, transmission
of neural information, anatomy and physiology of sensory and motor
systems, regulation of body states, the biological basis of learning and
memory, and behavioral abnormalities. GER:DB-NatSci
3units, alternate years, not given thisyear (Fernald, R)
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BIOSCI 96A ,B. Jasper RidgeDocent Training—Two quarter prepara-
tionfor Stanford and community studentstojoin the Jasper Ridge educa-
tion program. Multidisciplinary environmental education; hands-on field
research. Field ecology and the natural history of plants and animals,
archaeol ogy, geol ogy, hydrol ogy, land management, and research projects
of the preserve presented by faculty, local experts, and staff. Participants
lead research-focused educational tours, assist with classes, and attend
continuing education classes available to members of the JRBP com-
munity after the course.
2 units, A: Win, B: Spr (Wlber, C; Vitousek, P)

STANFORD INTRODUCTORY SEMINARS

BIOSCI 6N. Climate Change: Drivers, Impacts, and Solutions—
Stanford Introductory Seminar. Preference to freshmen. The scientific
understanding of climate change, and the evidence, driving forces, and
optionsfor managing itsimpacts. GER:DB-NatSci

3units, Wn (Field, C)

BIOSCI 14N. Plantsand Civilization—Stanford I ntroductory Seminar.
Preferenceto freshmen. Theroleof plantsinthedevelopment of civiliza-
tion. Topics: the use of forests, woodlands, and grazing lands; centers of
origins and spread of crops; viticulture, and wine and beer making; the
spiceroute and the age of exploration; the use of plants as medicine; the
global spread of weeds; engineering plantsfor thefuture; theimportanceof
tea, coffee, chocolate, sugar, potatoes, natural dyes, and rubber in societal
affairsand change. GER:DB-NatSci
3 units, Win (Mooney, H)

BIOSCI 16N. I land Ecology—Stanford Introductory Seminar. Prefer-
enceto freshmen. How ecol ogiststhink about theworld. Focusison the
Hawaiian Islands: origin, geology, climate, evolution and ecology of flora
andfauna, and ecosystems. Thereasonsfor theconcentration of threatened
and endangered species in Hawaii, the scientific basis for their protection
and recovery. How knowledge of island ecosystems can contribute to
ecology and conservation biology on continents. GER:DB-NatSci
3units, Spr (Vitousek, P)

BIOSCI 21N. Evolutionary Basis of Animal Sexual Behaviors—
Stanford Introductory Seminar. Preferenceto freshmen. The genetic and
evolutionary basisforinnatesexual behavioral patternsinanimals. Read-
ings from primary scientific literature, and Olivia Judson’s Dr. Tatiana's
Sex Advicefor All Creation. GER:DB-NatSci

3units, Spr (Baker, B)

BIOSCI 24N. From Bread to Genomics: Using Yeast to Study
Biology—Stanford Introductory Seminar. Preference to freshmen. The
single-celled organism, Saccharomyces cerevisiae or baker’'syeast, asa
tool in experimentsincluding winemaking, evolution, and cancer. Yeast
biology; how yeast geneticsis used to examine the properties of cells.
Modern genomic techniques in yeast research such as DNA microar-
rays, high-throughput genetic analysis, protein-interaction studies, and
proteomic analyses. Readings from primary scientific literature. Final
paper. GER:DB-NatSci
3units, Aut (Cyert, M)

BIOSCI 25Q. The Molecular Basis of Genetic Disease—Stanford
Introductory Seminar. Preferenceto sophomores. Focusisontwogenetic
diseasesresulting fromtheproduction of proteinmoleculesthat areunable
to fold into their native conformations, called conformational diseases:
cystic fibrosis and amyotrophic lateral sclerosis or Lou Gehrig’s disease.
Hypotheses and controversies surrounding the molecular basis of these
disorders, andimplicationsfor novel therapeutics. Readingsfromresearch
literature. GER:DB-NatSci
3units, Spr (Kopito, R)
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BIOSCI 26N. Maintenance of the Genome—Stanford Introductory
Seminar. Preferenceto freshmen. Focusison DNA repair systemswhich
scan the genome to ensure genomic stability in the face of natural en-
dogenousthreatsto DNA and those dueto radiation and chemicalsinthe
external environment. Redundancy of the genetic message ensured by
complementary DNA strands facilitates recovery of information when
one of the strandsis altered. Predisposition to cancer often implicatesa
defective DNA repair gene. Rel evancefor oncol ogy, aging, devel opmental
biology, environmental health, and neurobiology. GER:DB-NatSci
3units, Spr (Hanawalt, P)

BIOSCI 28N. M olecular Basisof Cancer —Stanford I ntroductory Semi-
nar. Preferencetofreshmen. Current knowledge onthemolecul ar basi sof
cancer. Topics: cell cycleregul ation, oncogenes, tumor Suppressor genes,
telomere biology, angiogenesis, and apoptosis. Current cancer biology
literature. GER:DB-NatSci

3units, Spr (Fang, G)

BIOSCI 31Q.Ants: Behavior, Ecology, and Evolution—Stanford Intro-
ductory Seminar. Preference to sophomores. Behavior: the organization
of colonies, how they operatewithout central control, how they resemble
other complex systemslikebrains. Ecology: how populationsof colonies
change, comparing the ecology of a speciesin SW American desert and
invasiveArgentineants. Evolution: why arethereso many speciesof ants;
how are they alike, how do they differ, and why? Ants as the theme for
exploring how to do researchinanimal behavior, ecology, and evolution.
Research project will beontheinvasiveArgentineant: itsdistributionon
campus, foraging trails, and nest structure.
3units, Spr (Gordon, D)

BIOSCI 33N. Conservation Science and Practice—Stanford Intro-
ductory Seminar. Preferenceto freshmen. Interdisciplinary. The science
and art of conservation today. The power of the human race to change
ecological and evolutionary playing fields of macroscopic species. Which
elementsof ecosystems, including their plants, animal s, and microorgan-
isms, most merit protection; what is the scientific basis for deciding? The
prospects for aligning economic forces with conservation. Field trip;
project. GER:DB-NatSci

3units, Spr (Daily, G)

BIOSCI 34N. Hunger—Stanford Introductory Seminar. Preference to
freshmen. Thebiology of hunger and satiety, di seasestatesthat disrupt nor-
mal responsesto hunger and satiety, starvation responsesand adaptations
to starvation in avariety of organisms, food production and distribution
mechani sms, historicfaminesandtheir causes, thechallengesof providing
adequate food and energy for the Earth’s growing population, local and
global efforts to alleviate hunger, and hunger in fiction.
3units, Aut (Barton, K)

BIOSCI 36N. Physiology of Human Per for mance—Stanford Introduc-
tory Seminar. Preferencetofreshmen. L aboratory-oriented. Studentscon-
duct studieson each other, and possibly onvolunteers, involving physical
activity and measurement of physiological variablesbefore, during, and
after physical activity. Focusisonthe physiological systemsunderlying
the capacity for physical activity and onthelimitsto increasing strength,
power output, and endurance. Strenuous physical activity required.
3units, Aut (Heller, C; Grahn, D; Sms, S

BIOSCI 106Q. TheHeart of theM atter—(SameasGENE 106Q.) Stan-
fordIntroductory Seminar. Preferenceto sophomores. Themolecular and
biochemical basis of life. Emphasis is on the methods and scientific logic
that lead to advancesin knowledge. Thehuman heart and circul atory sys-
temistheunifying themefor topicssuch asthe constituentsand activities
of cells, tissues, and organs, the chemicalsand proteinsthat carry onlife
processes, thebiotechnol ogy revol ution; theroleof genesinhuman disease
and normal functions; and the Human Genome Project. How scientific
knowledge s built up through research; how biology initiates advances
in medicine; and how science, engineering, and economicsinteract in
biotechnology. Student presentations, demonstrations, and field trips.
3units, Win (Myers, R; Simoni, R)



CORE

BIOSCI 41, 42, 43. Principles of Biology—The principles of modern
biological sciences, takenin sequence, preferably inthe sophomoreyear.
Biological Sciences majors must take for aletter grade. Prerequisites:
CHEM 31X (or 31A and B), 33, 35; MATH 19, 20, 21, or 41, 42.
BIOSCI 41. Genetics, Biochemistry, and Molecular Biology—
Emphasisison macromolecules (proteins, lipids, carbohydrates, and
nucleic acids) and how their structure relates to function and higher
order assembly; molecular biology, genome structure and dynamics,
gene expression from transcription to transl ation. GER:DB-NatSci
5 units, Aut (Smoni, R; Bergmann, D)
BIOSCI 42. Cell Biology and Animal Physiology—Cell structure
and function; principles of animal physiology (immunology, renal,
cardiovascular, sensory, motor physiology, and endocrinology);
neurobiology from cellular and developmental to neural regulation
of physiology. GER:DB-NatSci
5 units, Win (Sapolsky, R; Jones, P; Cyert, M; Heller, C; Luo, L)
BIOSCI 43. Plant Biology, Evolution, and Ecology—Principles
of evolution: macro- and microevolution and population genetics.
Ecology: the principlesunderlying the exchanges of massand energy
between organisms and their environments; popul ation, community,
and ecosystem ecology; popul ations, evolution, and global change.
Equivalent to BIOHOPK 43. GER:DB-NatSci
5 units, Spr (Gordon, D; Petrov, D; Mudgett, M)

BIOSCI 44X,Y. CoreExperimental L abor atory—Twoquartersof lab
projectsprovideaworking familiarity with the concepts, organisms, and
techniques of modern biological research. Emphasisis on experimental
design, analysis of data, and written and oral presentation of the experi-
ments. Lab fee. Prerequisites: CHEM 31X, or 31A,B, and 33. Recom-
mended: Biological Sciences or Human Biology core, and statistics;
44X.Y should be taken sequentially in same year. 44Y equivalent to
BIOHOPK 44Y.WIM
4 units, X: Win, Y: Spr (Malladi, S

HOPKINS MARINE STATION

For full descriptionsof coursesoffered at theHopkinsMarine Station,
seethe" HopkinsMarine Station” section of thisbulletinwhichfollowsim-
mediately after thissection. Thefoll owing HopkinsMarine Station courses
may be used toward the Biological Sciences degree requirements:

Core—

BIOHOPK 43. Plant Biology, Evolution, and Ecology (equivalent to
BIOSCI 43)

BIOHOPK 44Y. Core Experimental Laboratory, equivalent to BIOSCI
a4y

BIOHOPK 175H. Problemsin Marine Ecology and Ecophysiology (can
beused in place of BIOSCI 44Y )*

BIOHOPK 176H. Experimental Neurobiology (can be used in place of
BIOSCI 44Y)*
*4 units count toward the BIOSCI 44Y requirement, with the remaining units counting

asresearch/teaching under the upper-division elective requirement

Electives—

BIOHOPK 161H. Invertebrate Zoology (central menu area3)

BIOHOPK 162H. Comparative Animal Physiology (central menu
area3)

BIOHOPK 163H. Oceanic Biology (central menu area4)

BIOHOPK 164H. Marine Botany

BIOHOPK 166H. Molecular Biology

BIOHOPK 167H. Nerve, Muscle, and Synapse (central menu area3)

BIOHOPK 169H. Neurobiology and Behavior (central menu area 3)

BIOHOPK 170H. Topicsin Marine Biology

BIOHOPK 171H. Ecological and Evolutionary Physiology (central
menu area 3)

BIOHOPK 172H. Marine Ecology (central menu area4)

BIOHOPK 173H. Marine Conservation Biology

BIOHOPK 174H. Experimental Design and Probability

BIOHOPK 178H. Polar Biology

BIOHOPK 179H. Subtidal Communities

BIOHOPK 182H. Stanford at Sea (6 units maximum)

BIOHOPK 180H. Problemsin Subtidal Ecology

BIOHOPK 183H. Environmental Cell & Developmental Biology (central
menu area 2)

BIOHOPK 184H. Holistic Biology: Monterey Bay and the Seaof Cortez
(6 units maximum)

BIOHOPK 186H. Ocean Pollution: Land, Air and SeaInteractions

BIOHOPK 274. Hopkins Microbiology Course (6 units maximum)

BIOHOPK 277H. Biomechanics, Ecological Physiology, and Genetics
of Intertidal Communities

Research and/or Teaching (maximum 6 units combined)—
BIOHOPK 175H. Problemsin Marine Ecology and Ecophysiology
BIOHOPK 176H. Experimental Neurobiology
BIOHOPK 198H. Directed I nstruction or Teaching
BIOHOPK 199H. Undergraduate Research
BIOHOPK 290H. Teaching of Biological Science
BIOHOPK 300H. Research

SeeBiologica Sciencedegreerequirementsabovefor furtherinforma-
tion. Many of the Hopkins Marine Station courses may be used to fulfill
department major requirements.

INTERMEDIATE UNDERGRADUATE AND
GRADUATE

BIOSCI 101. Ecology—The principlesof ecology. Topics: interactions
of organismswith their environment, dynamics of populations, species
interactions, structureand dynamicsof ecol ogical communities, biodiver-
sity. Prerequisites: 43, or consent of instructor. Recommended: statistics.
GER:DB-NatSci

3units, Aut (Mitousek, P; Dirzo, R)

BIOSCI 102. Demography: Health, Development, Environment—
(SameasHUMBIO 119.) Demographic methodsand their applicationto
understanding and projecting changes in human infant, child, and adult
mortality and health, fertility, population, sex ratios, and demographic
transitions. Progressin human devel opment, capabilities, and freedoms.
Relationships between population and environment. Prerequisites: nu-
meracy and basi c statistics; Biological Sciencesor Human Biology core;
or consent of instructor. GER:DB-SocSci
3 units, not given thisyear (Tuljapurkar, S)

BIOSCI 104/200. Advanced Molecular Biology—Molecular mecha-
nisms that govern the replication, recombination, and expression of
eukaryotic genomes. Topics: DNA replication, DNA recombination,
genetranscription, RNA splicing, regulation of gene expression, protein
synthesis, and protein folding. Prerequisite: Biological Sciences core.
GER:DB-NatSci

5 units, Win (Fang, G; Frydman, J)

BIOSCI 106. Human Origins—(SameasANTHSCI 6/206, HUMBIO
6.) The human fossil record from the first non-human primates in the late
Cretaceous or early Paleocene, 80-65 million years ago, to the anatomi-
cally modern peoplein the late Pleistocene, between 100,000 to 50,000
B.C.E. Emphasisisonbroad evolutionary trendsand thenatural selective
forcesbehind them. GER:DB-NatSci

5units, Win (Klein, R)

BIOSCI 109A/209A. The Human Genome and Disease—(Same as
HUMBIO 158.) The variability of the human genome and the role of
genomic information in research, drug discovery, and human health.
Conceptsandinterpretationsof genomic markersinmedical researchand
real life applications. Human genomesin diverse populations. Original
contributionsfrom thought |eadersin academiaandindustry and interac-
tion between students and guest lecturers. GER:DB-NatSci
3units, Win (Heller, R)
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BIOSCI 109B/209B. The Human Genome and Disease: Genetic
Diversity and Per sonalized M edicine—Continuation of 109A/209A.
Geneticdrift: the path of human predecessorsout of Africato Europeand
theneither throughAsiatoAustraliaor through northern RussiatoAlaska
down to the W. Coast of the Americas. Support for thisideathrough the
hi stocompatibility genesand genetic sequencesthat predi spose peopleto
diseases. Guest lectures from academiaand pharmaceutical companies.
Prerequisite: Biological Sciences or Human Biology core. GER:DB-
NatSci
3units, Spr (Heller, R)

BIOSCI 112/212. Human Physiology—(SameasHUMBIO 133.) The
functioning of organ systems emphasizing mechanisms of control and
regul ation. Topics: structureand function of endocrineand central nervous
systems, cardiovascular physiology, respiration, salt and water balance,
exercise, and gastrointestinal physiology. Prerequisite: Biological Sci-
ences or Human Biology core. GER:DB-NatSci

4 units, Win (Garza, D)

BIOSCI 113/244. Fundamentalsof Molecular Evolution—Theinfer-
ence of key molecular evolutionary processes from DNA and protein
sequences. Topi csincluderandomgeneticdrift, coal escent model s, effects
and tests of natural selection, combined effects of linkage and natural
selection, codon bias and genome evolution. Prerequisites: Biological
Sciences core or graduate standing in any department, and consent of
instructor. GER:DB-NatSci
4 units, Spr (Petrov, D)

BIOSCI 114. Field Courseon Tropical Biogeochemistry: Amazon as
CaseStudy —(Same as EARTHSYS 114.) Post-field seminar for students
who went on the two-week field trip to the Amazon in September with
Brazilian students under Professor Martinelli of the University of Sao
Pauloand Stanford L atinAmerican Studies. Land usechangesover thelast
30yearsincluding the conversion of natural forest for cattleranchingand
soy beansintheAmazon, thelargest continuousareaof tropical forestson
Earth with the greatest number of plant and animal species. In English.
3units, Aut (Vitousek, P)

BIOSCI 115. Signal Transduction and Development—Themolecular
basis of cell-cell communication during development. The cell biology
and biochemistry of signaling by hormones and growth factors; focusis
on the set of evolutionarily conserved signaling pathways that underlie
crucial developmental processes such as cell fate specification, cellular
differentiation, tissue organization, and cellular polarization. Current
researchliterature. Prerequisites: BIOSCI 41, 42. Recommended: BIOSCI
129A, 129B, or 160.
4 units, Spr (Smon, M; Bergmann, D)

BIOSCI 117.Biology and Global Change—(SameasEARTHSY S111,
GEOPHY S 117.) The biological causes and consequences of anthropo-
genic and natural changesin the atmosphere, oceans, and terrestrial and
freshwater ecosystems. Topics: glacial cycles and marine circulation,
greenhouse gases and climate change, tropical deforestation and species
extinctions, and human popul ation growth and resource use. Prerequi-
site: Biological Sciences or Human Biology core or graduate standing.
GER:DB-Natci
4 units, Win (Vitousek, P; Arrigo, K)

BIOSCI 118/218. GeneticAnalysisof Biological Processes—Genetic
principles and their experimental applications. Emphasisison theiden-
tification and use of mutations to study cellular function. Prerequisite:
Biological Sciencescore. GER:DB-NatSci

5 units, Spr (Baker, B)

BIOSCI 121. Biogeogr aphy—Global distributionsof organismsthrough
thePhanerozoic, withemphasi son historical causes. Topics: platetecton-
ics, island biogeography, climatic change, dispersal, vicariance, ecology
of invasions, extinction, gradients, diversity. GER:DB-NatSci

3units, not given thisyear (Hadly, E)
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BIOSCI 125. Ecosystemsof Califor nia—Thediversity and functioning
of Californiaecosystems through time and how human beings haveim-
pacted and managed them. Prerequisite: 43, HUMBIO2A,or EARTHSY S
10. GER:DB-NatSci

3units, Spr (Mooney, H)

BIOSCI 129A. Céellular Dynamics|: Cell Matility and Adhesion—
Cell motility emphasizing role of actin assembly and dynamicscoupling
actin organization to cell movement. Interaction of cellswith extracel-
lular matrix, and remodelling of extracellular matrix in development and
disease. Directed cell migration by chemotaxis (neuronal path-finding,
immune cells). Cell-cell adhesion, formation of intercellular junctions
and mechanismsregulating cell-cell interactionsin development and dis-
eases. Emphasisison experimental | ogic, methods, problem solving, and
interpretation of results. Students present research papers. Prerequisite:
Biological Sciencescore. GER:DB-NatSci
4 units, Win (Nelson, W)

BIOSCI 129B. Cellular Dynamics||: Building a Cell—Principles of
cell organization; how common biochemical pathways are modified to
generate diversity in cell structure and function. Roles of actin and mi-
crotubule cytoskeletonsin cellular architecture. Mechanisms of protein
sorting and trafficking, and protein modules and switches in regulating
cell polarity. Yeast to polarized epithelial cellsand neurons. Emphasisis
on experimental logic, methods, problem solving, and interpretation of
results. Studentspresent research papers. Prerequisite: Biological Sciences
core. Recommended: 129A. GER:DB-NatSci
4 units, Spr (Nelson, W)

BIOSCI 130. Current | ssuesin Paleoanthr opology—(SameasANTH-
SCI 130C/230C.) Current issuesin fossil, archaeological, and genetic
evidence for human evolution. Topics chosen by participants. May be
repeated for credit.

1 unit, Aut, Win, Sor (DeGusta, D; Klein, R)

BIOSCI 132/232. Advanced I maging L ab in Biophysics—(Same as
BIOPHY S 232, MCP 232.) Laboratory and lectures. Advanced micros-
copy andimaging, emphasi zing hands-on experiencewith state-of -the-art
techniques. Students construct and operate working apparatus. Topics
include microscope optics, Koehler illumination, contrast-generating
mechanisms (bright/dark field, fluorescence, phase contrast, differential
interference contrast), and resolution limits. Laboratory topics vary by
year, but include single-molecule fluorescence, fluorescence resonance
energy transfer, confocal microscopy, two-photonmicroscopy, andoptical
trapping. Limited enrollment. Recommended: basic physics, Biological
Sciences core or equivalent, and consent of instructor. GER:DB-NatSci
4 units, Spr (Block, S; Schnitzer, M; Smith, S, Searns, T)

BIOSCI 133. Geneticsof Prokar yotes—Genetic approachesfor under-
standing cellular processesinbacteria, including metabolism, adaptiveand
stressresponses, signal transduction, gene expression, genetic exchange
and recombination, chromosome dynamicsand evolution, cell division,
motility, surface attachment, and developmental responses. Emphasis
ison the power of effectively combining genetics with biochemistry,
microscopy, and genomics. Prerequisite: Biological Sciences core.
GER:DB-NatSci
4 units, alternate years, not given thisyear (Burkholder, W)

BIOSCI 134. Replication of DNA—Seminar. Modesof DNA replication
and their control in prokaryotes and eukaryotes. Structures, properties,
andfunctionsof DNA polymerasesand associated factors. Emphasisison
experimental approachesandtheir limitations. Current researchliterature.
Studentspreparejournal club stylereport and lead classdiscussions. En-
rollment limitedto 20 advanced undergraduates. Prerequisite: Biological
Sciences core. Recommended: 118. GER:DB-NatSci
3units, not given thisyear (Burhkholder, W)



BIOSCI 135. Biological Clocks—(SameasHUMBIO 186.) Thebiol ogi-
cal basis for endogenous timekeeping in organisms from flies to human
beings. How biological clocks are constructed at the molecular, tissue,
and behavioral levels; how these clocksinteract with other physiological
systems and allow animals to anticipate changes in their environment.
Applications of circadian rhythm principlesto treating human disorders
and diseases such as cancer. Prerequisite: Biological Sciencesor Human
Biology core, or consent of instructor. GER:DB-NatSci
3 units, Spr (Heller, C; Ruby, N)

BIOSCI 136. Evolutionary Paleobiology—A pal eontol ogical approach
to evolutionary theory. Topics: history of life, speciation, heterochrony,
evolutionary constraint, coevolution, macroevolution, the Cambrian
Explosion, mass extinctions, taphonomy, lifeon land, lifeinthe sea, life
intheair. GER:DB-NatSci

4 units, not giventhisyear (Hadly, E)

BIOSCI 137/237. Plant Genetics—Gene analysis, mutagenesis, trans-
posable elements; developmental genetics of flowering and embryo
development; biochemical genetics of plant metabolism; scientific and
societal lessonsfromtransgenic plants. Prerequisite: Biological Sciences
coreor consent of instructor. GER:DB-NatSci

3 units, Spr (Walbot, V), alternate years, not given next year

BIOSCI 139. Biology of Birds—How hirdsinteract with their environ-
ments and each other, emphasizing studies that had impact in the fields
of population biology, community ecology, and evolution. Local bird
communities. Emphasis is on field research. Enrollment limited to 20.
Prerequisites: 43 or equivalent, and consent of instructor. Recommended:
birding experience. GER:DB-NatSci

3 units, Sor (Root, T)

BIOSCI 140. Population Biology of Butterflies—Field work on Eu-
phydryas populations under study on campus and elsewherein Califor-
nia. Course offered as participation in research when conditions permit;
decisions not made until Winter Quarter. Prerequisites: 43 and consent
of instructor.

2-5 units, not given this year (Ehrlich, P)

BIOSCI 141.Biostatistics—(SameasSTATS 141.) Introductory statisti-
cal methodsfor biological data: describing data(numerical and graphical
summaries); introduction to probability; and statistical inference (hy-
pothesis tests and confidence intervals). Intermediate statistical methods:
comparing groups (analysis of variance); analyzing associations (linear
and logistic regression); and methods for categorical data (contingency
tablesand oddsratio). Coursecontent integrated with stati stical computing
inR. Seehttp://www-stat.stanford.edu/~rag/stat141/. GER:DB-Math
4-5 units, Aut (Rogosa, D)

BIOSCI 142/242. Topicsin T heor etical Ecology—I ssuesincludeforag-
ing theory, demography and lifehistory theory, population dynamicsand
speciesinteractionsincluding ecosystem stability, ecological economics
and marine reserve design, evolutionary theory, evolutionary ecology,
and evolution of gender sexuality and family structure. Prerequisites:
43 or 101, calculus, and computer programming. Recommended: linear
algebraand differential equations. GER:DB-NatSci
3 units, alternate years, not given thisyear (Roughgarden, J)

BIOSCI 143/243. Evolution—Thebasi cfactsand principlesof theevolu-
tion of al life. Thelogic of and evidencefor the correctness of Darwin’'s
argument for evolution by natural selection. How Mendelian geneticswas
integratedintoevolutionary thinking. Theintegration of physiological and
ecological perspectivesinto the study of evolutionary adaptation within
species. Speciesformation and evolutionary divergence among species.
Patterns of evolution over long time scales. GER:DB-NatSci
3 units, Aut (Watt, W)

BIOSCI 144. Conservation Biology—(Same asHUMBIO 112.) Prin-
ciples and application of the science of preserving biological diversity.
Topics: sources of endangerment of diversity; the Endangered Species
Act; conservation conceptsand techniquesat thepopul ation, community,
and landscape levels; reserve design and management; conflict media-
tion. 4 unitsif taken with a service learning component. Prerequisite:
BIOSCI 101, or BIOSCI 43 or HUMBIO 2A with consent of instructor.
GER:DB-NatSci
3-4 units, Win (Boggs, C; Launer, A)

BIOSCI 145/245. Behavioral Ecology—Animal behavior from an
evolutionary and ecological perspective. Topics. foraging, territoriality,
reproductive behavior, social groups. Lecture/seminar format; seminars
include discussion of journal articles. Independent research projects.
Prerequisites: Biological Sciencesor Human Biology core, or consent of
instructor. Recommended: statistics. GER:DB-NatSci, WIM

4 units, Spr (Gordon, D)

BIOSCI 146. Population Studies—Series of talks by distinguished
speakersintroducing approachesto population and resource studies.
1 unit, Win (Feldman, M)

BIOSCI 147/247. Controlling ClimateChangein the21st Century—
(SameasEARTHSY S147/247, HUMBI O 116.) Thescience, economics,
and environmental diplomacy of global climate change. Topics: the sci-
ence of climate change, climate change and global environmental law;
global economic approaches to carbon abatement, taxes, and tradable
permits; jointimplementation, consensus, anddivisionintheEU; gaining
the support of China, other devel oping countries, and U.S. corporations,
alternative energy and energy efficiencies for less carbon-intensive electric
power and transport. GER:DB-NatSci
3units, alternate years, not given thisyear (Schneider, S

BIOSCI 149/249. The Neurobiology of Sleep—(SameasHUMBIO
161.) Preference to seniors and graduate students. The neurochemistry
and neurophysiology of changesin brain activity and conscious aware-
ness associated with changes in the sleep/wake state. Behavioral and
neurobiol ogical phenomenaincluding sleepregulation, sleephomeostasis,
circadianrhythms, sleepdisorders, sleepfunction, andthemol ecular biol -
ogy of sleep. Enrollment limited to 16. GER:DB-NatSci
4 units, not given thisyear (Heller, C)

BIOSCI 150/250. Human Behavior al Biology—(Same asHUMBIO
160.) Multidisciplinary. How to approach complex normal and abnor-
mal behaviors through biology. How to integrate disciplinesincluding
sociobiology, ethology, neuroscience, and endocrinology to examine
behaviorssuch asaggression, sexual behavior, language use, and mental
illness. GER:DB-NatSci

5 units, Spr (Sapolsky, R), alternate years, not given next year

BIOSCI 151. M echanisms of Neuron Death—For Biology majors
with background in neuroscience. Cell and molecular biology of neuron
death during neurological disease. Topics: the amyloid diseases (Al-
zheimer’s), prion diseases (kuru and Creutzfel dt-Jakob), oxygen radical
diseases (Parkinson’sand AL S), triplet repeat diseases (Huntington’s),
and AIDS-related dementia. Student presentations. Enrollment limited
to 15; application required.
3units, Aut (Sapolsky, R)

BIOSCI 152.1maging: Biological Light Microscopy—(SameasMCP
222,NBIO 222.) Survey of instrumentswhich uselight and other radia-
tionfor analysisof cellsin biological and medical research. Topics: basic
light microscopy through confocal fluorescence and video/digital image
processing. Lectures on physical principles; involves partial assembly
and extensive use of lab instruments. Lab. Prerequisites: some college
physics, Biological Sciencescore. GER:DB-NatSci
3units, Spr (Smith, S

BIOSCI 153. Cellular Neuroscience: Cell Signaling and Behavior—
(Same as PSY CH 120.) Neural interactions underlying behavior. Pre-
requisites: PSY CH 1 or basic biology. GER:DB-NatSci

4 units, Aut (Wine, J)
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BIOSCI 154/254. Molecular and Cellular Neur obiology—(Same as
NBIO 254.) For advanced undergraduates and graduate students. Cel-
lular and molecular mechanismsin the organization and functions of the
nervous system. Topics: wiring of theneuronal circuit, synapsestructure
and synaptic transmission, signal transduction in the nervous system,
sensory systems, molecular basis of behavior including learning and
memory, molecular pathogenesis of neurological diseases. Prerequisite
for undergraduates: Biological Sciencescoreor equivalent, or consent of
instructors. GER:DB-NatSci
4-5 units, alternate years, not given this year (Luo, L; Shen, K;

Clandinin, T)

BIOSCI 157/257. Plant Biochemistry—The biochemistry of plants
relevant to their physiology and cell biology. Topicsinclude: the biosyn-
thesis, assembly, function, and regulation of cell walls; lipids; pigments;
photoreceptors; transporters; and theresponse of plantsto pathogensand
stresses. Prerequisite: Biological Sciencescoreor equivalent, or consent
of instructors. GER:DB-NatSci

3-4 units, Spr (Mudgett, M)

BIOSCI 158. Developmental Neur obiology—For advanced under-
graduates and coterminal students. The principles of nervous system
development from the molecular control of patterning, cell-cell interac-
tions, and trophic factorsto the level of neural systems and therole of
experience in influencing brain structure and function. Topics: neural
induction and patterning cell lineage, neurogenesis, neuronal migration,
axonal pathfinding, synapse elimination, the role of activity, critical
periods, and the devel opment of behavior. Prerequisite: 42 or equivalent.
GER:DB-NatSci
4 units, alternate years, not given thisyear (McConnell, S; Shen, K;
Garner, C)

BIOSCI 159/259. Chromatin Biology in Health and Disease—
Molecular principles of chromatin dynamics, such as modification and
remodeling, intheregul ation of nuclear functions, and therelationship of
these activities to human diseases. Topicsinclude therole of chromatin
biology in gene expression, gene silencing, DNA damage responsesand
repair, DNA recombination, and epigenetics. Themol ecular mechanisms
behind chromatin signaling networks, and their perturbationsin disease
processes. Students identify open questions in the field and design experi-
mental strategiestoaddresstheseissues. Prerequisite: Biological Sciences
core. GER:DB-NatSci
4 units, Spr (Gozani, O; Chua, K)

BIOSCI 160. Developmental Biology—Focusis on the strategies and
mol ecular mechanismsusedto generatediversecell typesandti ssuesdur-
ingembryonicand post-embryonicdevelopmentinanimals. Prerequisite:
Biological Sciencescore. GER:DB-NatSci

4 units, Aut (Smon, M)

BIOSCI 163/263. Neur al Systemsand Behavior—(SameasHUMBIO
163.) The field of neuroethology and its vertebrate and invertebrate model
systems. Research-oriented. Readingsincludereviewsand original papers.
How animal brains compare; how neural circuits are adapted to species-
typica behavior; and how the sensory worlds of different speciesrepre-
sent theworld. Prerequisites: BIOSCI 42, HUMBIO 4A, or equivalents.
GER:DB-NatSci
4 units, Aut (Fernald, R), alternate years, not given next year

BIOSCI 164/264. Biospher e-Atmospher el nter actions—Physiol ogi-
cal, ecological, and physical aspectsof ecosystem function, emphasizing
how ecosystems influence and are influenced by the atmosphere. Prerequi-
sites: 42, 43; or consent of instructor. GER:DB-NatSci

4 units, alternate years, not given thisyear (Field, C; Berry, J)

BIOSCI 165/265. Cellular and Molecular Therapeutic Approaches
toNeurological Disor der s—Current therapeuticresearchfor neurol ogi-
cal conditions, including stroke, epilepsy, neurodegenerative disorders,
depression, anxiety, and aging. Sourcesincludeprimary literature. Guest
lecturers.

1 unit, Win (Sapolsky, R)
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BIOSCI 175. Tropical Ecology and Conser vation—Field trip to a field

station at Los Tuxtlas, Mexico; lectures at Stanford. How to address sci-

entific questions concerning ecology and conservation. Field trip includes

natural history observations and group research projects. Symposium

based on project results. Recommended: 43, 101, and 141 or STATS60.
5units, Spr (Dirzo, R)

BIOSCI 180/280. Fundamentalsof SustainableAgriculture—(Same
asEARTHSY S 180/280.) Ecological, economic, and social dimensions
of sustainable agriculture in the context of a growing world population.
Focusis on management and technological approaches, and historical
content of agricultural growth and change, organic agriculture, soil and
water resource management, nutrient and pest management, biotechnol-
ogy, ecosystem services, and climate change. GER:DB-NatSci
3units, alternateyears, not given thisyear (Naylor, R; Daily, G)

BIOSCI 183/283. Theoretical Population Genetics—Modelsin
population genetics and evolution. Selection, random drift, gene link-
age, migration, and inbreeding, and their influence on the evolution of
genefrequenciesand chromosomestructure. Modelsarerelated to DNA
sequenceevolution. Prerequisites: calculusand linear algebra, or consent
of instructor.

3units, Win (Feldman, M)

BIOSCI 188/288. Biochemistry |—(Same as CHEMENG 181/281,
CHEM 181; CHEMENG and CHEM offeringsformerly listed as188/288.)
Chemistry of major familiesof biomoleculesincluding proteins, nucleic
acids, carbohydrates, lipids, and cofactors. Structural and mechanistic
analysis of properties of proteinsincluding molecular recognition,
catalysis, signal transduction, membrane transport, and harvesting of
energy fromlight. Molecular evolution. Pre- or corequisites: CHEM 131;
and CHEM 135 or 171. GER:DB-NatSci
3units, Aut (Saff)

BIOSCI 189/289. Biochemistry | |—(Same as CHEMENG 183/283,
CHEM 183; CHEMENG and CHEM offeringsformerly listed as189/289.)
Metabolism. Glycolysis, gluconeogenesis, citric acid cycle, oxidative
phosphorylation, pentosephosphate pathway, glycogen metabolism, fatty
acid metabolism, protein degradation and amino acid catabolism, protein
tranglation and amino acid biosynthesis, nucleotide biosynthesis, DNA
replication, recombinationandrepair, lipid and steroid biosynthesis. Medi-
cal consequences of impaired metabolism. Therapeutic intervention of
metabolism. Prerequisite: BIOSCI 188/288 or CHEM 181 or CHEMENG
181/281 (formerly 188/288). GER:DB-NatSci
3units, Win (Khosla, C)

UNDERGRADUATE, INVOLVING
INDIVIDUAL WORK

Students majoring in Biological Sciences are encouraged to pursue
directed reading and research opportunities. Anintroduction to research
isprovided by BIOSCI 2.

BIOSCI 191. Research in Bird Biology—Semi-independent field
research in ornithology emphasizing ecological relationships. Projects
involve research, planned and carried out by the student in consultation
withtheinstructor. Resultsarewrittenin publication format. Enrollment
limited. Prerequisites: 43, concurrent or subseguent enrollment in 139,
and consent of instructor.

1-4 units, Win, Spr (Root, T)

BIOSCI 193. Undergraduate Journal Club—Weekly discussion, led
by students and facilitated by faculty, for reading scientific literature and
presenting papers. Contact Tim Meier (gastrula@stanford.edu) by the
fifth week of the previous quarter if requesting a particular research topic.
Minimum enrollment required. Prerequisites: Biological Sciences core
and consent of instructor. Recommended: 199 or 199X.

Lunit, Aut, Win, Sor (Meier, T)

BIOSCI 198. Directed Reading in Biological Sciences—Individually
arranged under the supervision of members of thefaculty.
1-15 units, Aut, Win, Spr, Sum (Staff)



BIOSCI 198X. Out-of-Department Directed Reading—Individually
arranged under the supervision of members of the faculty. Credit for
work arranged with out-of-department faculty isrestricted to Biological
Sciencesmajorsand requiresdepartment approval . Seehttp://biohonors.
stanford.edu for information and petitions, or email gastrula@stanford.
edu for moreinformation.

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

BIOSCI 199. Advanced Research Laboratory in Experimental
Biology—Individual research taken by arrangement with in-department
instructors. Seehttp://biohonors.stanford.edu forinformationonresearch
Sponsors, units, and credit for summer research, or email gastrula@
stanford.edu.

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

BIOSCI 199X. Out-of-Department Advanced Resear ch L abor atory
in Experimental Biology—Individual research by arrangement with
out-of-department instructors. Credit for 199X isrestricted to declared
Biological Sciencesmajorsand requiresdepartment approval. Seehttp://
biohonors.stanford.edu for information onresearch sponsors, units, peti-
tions, deadlines, credit for summer research, and out-of - Stanford research,
or email gastrula@stanford.edu.
1-15 units, Aut, Win, Spr, Sum (Staff)

ADVANCED UNDERGRADUATE AND
GRADUATE

BIOSCI 203.Advanced Genetics—(SameasDBI0O 203, GENE 203.) For
graduate studentsin Bioscience programs; may be appropriate for other
graduate students. The genetic toolbox. Examples of analytic methods,
geneticmanipulation, genomeanalysis, and human genetics. Emphasisis
onuseof genetictoolsindissecting complex biological pathways, devel op-
mental processes, and regul atory systems. Faculty-led discussion sections
with evaluation of papers. Studentswith minimal experiencein genetics
should prepare by working out problemsin collegelevel textbooks.
4 units, Aut (Stearns, T; Barsh, G; Sdow, A; Kim, S)

BIOSCI 205. DNA Repair and Genomic Stability—Interactions of
endogenous and environmental mutagens with cellular DNA. Cellular
responses to damaged DNA including molecular mechanisms for DNA
repair, trans esion DNA synthesis, and genetic recombination. Inducible
repair responsesand error-pronemechanisms. Human hereditary diseases
that predispose to cancer. Relationships of DNA repair to mutageness,
carcinogenesis, aging, and human genetic disease. Current research lit-
erature. Prerequisites: 41 and 118, or consent of instructor.
3units, Spr (Hanawalt, P; Ford, J)

BIOSCI 206. Field Studiesin Earth Systems—(SameasEARTHSY S
189.) For advanced upper-divisionundergraduatesand graduate students.
Field-based, focusing onthecomponentsand processesby whichterrestrial
ecosystems function. Topicsfrom biology, chemistry, ecology, geology,
and soil science. Lecture, field, and lab studies emphasize standard field
techniques, experimental design, analysis of data, and written and oral
presentation. Small team proj ectstest theoriginal questionsinthefunction-
ing of natural ecosystems. Admission by application; see Time Schedule.
Prerequisites: BIOSCI 141 or GES 160, or equivalent.
5 units, alternate years, not given thisyear

BIOSCI 213. Biology of Viruses—Principlesof virusgrowth, genetics,
architecture, and assembly. Therelation of temperate viruses and other
episomestothehost cell. Prerequisite: Biological Sciencescore. Recom-
mended: 118.

3 units, Win (Campbell, A)

BIOSCI 214. Cell Biology of Physiological Processes—(SameasBIOC
224.) For Ph.D. students. Current research on cell structure, function, and
dynamics. Topicsinclude complex cell phenomenasuch ascell division,
apoptosis, compartmentalization, transport and trafficking, motility and
adhesion, differentiation, and multicellularity. Current papers from the
primary literature. Prerequisite for advanced undergraduates: BIOSCI
129A ,B, and consent of instructor.
2-5 units, Win (Theriot, J; Kopito, R; Nelson, W; Straight, A)

BIOSCI 215. Biochemical Evolution—Biochemical viewpoints on
the evolutionary process. Topics. prebiotic biochemistry and the origins
of life; adaptive organization of metabolism; enzyme polymorphisms
and other biochemical aspects of population genetics, macromolecular
phylogeny and protein clocks. Prerequisites: Biological Sciencescoreor
substantial equivalent.

3units, Win (Watt, W)

BIOSCI 216. Terrestrial Biogeochemistry—Nutrient cycling and the
regulation of primary and secondary productioninterrestrial, freshwater,
and marine ecosystems; land-water and biosphere-atmosphere interac-
tions; global element cyclesandtheir regul ation; human effectsonbiogeo-
chemical cycles. Prerequisite: graduatestandinginscienceor engineering;
consent of instructor for undergraduates or coterminal students.

3units, Spr (Vitousek, P), alternate years, not given next year

BIOSCI 217. Neuronal Biophysics—Biophysical descriptions and
mechanismsof passiveand excitablemembranes, ion channel sand pumps,
action potential propagation, and synaptic transmission. Introduction to
dynamics of single neurons and neuronal networks. Emphasisis on the
experimental basis for modern research applications. | nterdisciplinary
aspectsof biology and physics. Literature, problem sets, and student pre-
sentations. Prerequisites: undergraduate physics, cal culus, and biology.
4 units, Spr (Schnitzer, M)

BIOSCI 221. Methods of Theoretical Population Biology—Formu-
lation and analysis of problemsin population biology using theoretical
and computational numerical methods. Topicsincludedeterministic and
stochastic models, structured popul ations, stability and bifurcations, and
data-driven model swith applicationsin ecology and genetics. Prerequi-
sites: recent coursesin advanced calculus and linear algebra.

4 units, not given thisyear (Tuljapurkar, S

BIOSCI 222. Exploring Neural Circuits—Seminar. The logic of how
neural circuits control behavior; how neural circuits are assembled dur-
ing development and modified by experience. Emphasis is on primary
literature. Topicsinclude: neuronsasinformati on processing units; simple
and complex circuitsunderlying sensory i nformation processing and mo-
tor control; and devel opment and plasticity of neural circuits. Advanced
undergraduates with background in physical science, engineering, and
biological science may apply to enroll. Recommended: background in
neuroscience.
3units, not given thisyear (Luo, L)

BIOSCI 223. Stochastic and Nonlinear Dynamics—(Same as A PP-
PHY S 223.) Theoretical analysis of dynamical processes. dynamical
systems, stochastic processes, and spati otemporal dynamics. Motivations
and applications from biology and physics. Emphasisis on methodsin-
cluding qualitativeapproaches, asymptotics, and multiplescaleanalysis.
Prerequisites: ordinary and partial differential equations, complex analy-
sis, and probability or statistical physics.
3units, Spr (Fisher, D)

BIOSCI 230. Molecular and Cellular Immunology—For graduate
students and advanced undergraduates. Components of the immune
system: structure and functions of antibody molecules; cellular basis
of immunity and its regulation; molecular biology and biochemistry of
antigen receptors and signaling pathways; genetic control of immunity
and disease susceptibility. Emphasisison key experimental approaches.
Prerequisitefor undergraduates: Biologica Sciencesor Human Biology
core, or consent of instructor.
4 units, Aut (Jones, P)

BIOSCI 230A. Molecular and Cellular Immunology Literature
Review—Supplement to 230. Corequisite: 230.
1 unit, Aut (Staff)
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BIOSCI 258. Neural Development—For Ph.D. students. Seminar;
students also attend BIOSCI 158 lectures. Topics. neural induction and
patterning, cell lineage, neurogenesis, neuronal migration, axonal path-
finding, synapse elimination, the role of activity, critical periods, and the
development of behavior.

4 units, not given thisyear (McConnell, S; Shen, K; Garner, C)

BIOSCI 261A.Advanced Topicsin Behavior al Biology—Seminar. The
biological roots of aggression, competition, cooperation, and altruism.
Prerequisite: 150/250, and consent of instructor.

3units, alternateyears, not given thisyear (Sapolsky, R)

BIOSCI 261B.Advanced Topicsin Behavior al Biology—Seminar. The
biological roots of aggression, competition, cooperation, and altruism.
Prerequisite: 150/250, and consent of instructor.

3units, alternateyears, not given thisyear (Sapolsky, R)

BIOSCI 267. M olecular M echanismsof Neur odegener ativeDisease—
(SameasNENS267.) Theepidemicof neurodegenerativedisorderssuch
asAlzheimer’s and Parkinson’s disease occasioned by an aging human
population. Genetic, molecul ar, and cellular mechanisms. Clinical aspects
through case presentations.
4 units, Win (Kopito, R; Reimer, R; Wyss-Coray, A), alternate years,
not given next year

BIOSCI 290. Teachingof Biological Sciences—Opentoupper-division
undergraduates and graduate students. Practical experiencein teaching
labbiology or serving asan assistant in alecture course. May berepeated
for credit. Prerequisite: consent of instructor.

1-5 units, Aut, Win, Spr (Staff)

BIOSCI 290X. Out-of-Department Teaching of Biological Science—
May berepeated for credit. Prerequisite: consent of instructor.
1-5 units, Aut, Win, Spr (Staff)

BIOSCI 291. Development and Teaching of Core Experimental
Laboratories—Preparation for teaching the core experimental courses
(44X and 44Y). Emphasisisonlab, speaking, and writing skills. Focusis
on updating the lab to meet the changing technical needs of the students.
Must betaken prior toteachingeither of theabovecourses. May berepeated
for credit. Prerequisite: selection by instructor.

1-2 units, Aut, Win (Malladi, S)

BIOSCI 294. Cellular Biophysics—(SameasAPPPHY S294.) Physical
biology of dynamical and mechanical processesin cells. Emphasisison
qualitative understanding of biological functions through quantitative
analysisandsimplemathematical models. Sensory transduction, signaing,
adaptation, switches, molecular motors, actinand microtubul es, motility,
andcircadianclocks. Prerequisites: differential equationsandintroductory
statistical mechanics.
3units, Aut (Fisher, D)

PRIMARILY FOR GRADUATE STUDENTS

BIOSCI 300. Graduate Resear ch—For graduate students only. Indi-
vidual research by arrangement with in-department instructors.
1-15 units, Aut, Win, Spr, Sum (Staff)

BIOSCI 300X. Out-of-Department Graduate Resear ch—Individual
research by arrangement with out-of-department instructors. Master's
students: creditfor work arranged with out-of-department instructorsisre-
strictedtoBiological Sciencesstudentsand requiresapproved department
petition. Seehttp://biohonors.stanford.edufor informationonresearch spon-
sors, units, petitions, deadlines, credit for summer research, and out-of -Stan-
fordresearch, or email gastrula@stanford.edu. May berepeatedfor credit.
1-15 units, Aut, Win, Spr, Sum (Staff)

BIOSCI 301. Frontier sin Biology — Limited to and required of first-year

Ph.D. studentsinmolecular, cellular, and devel opmental biology. Current

research in molecular, cellular, and devel opmental biology emphasizing

primary research literature. Held in conjunction with the department’s

Monday seminar series. Students and faculty meet weekly before the

seminar for astudent presentation and discussion of upcoming papers
1-3 units, Aut, Win (Gozani, O; Bergmann, D)
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BIOSCI 302. Current Topics and Conceptsin Population Biology,
Ecology, and Evolution—Required of first-year graduate students in
population biology, and ecology and evolution; open to all graduate
students. Major conceptual issuesand developing topics.

1 unit, not given thisyear

BIOSCI 303. Current Topics and Conceptsin Population Biology,
Ecology, and Evolution—Required of first-year graduate students in
population biology, and ecology and evolution; open to all graduate
students. Major conceptual issuesand developing topics.

1 unit, not given thisyear

BIOSCI 304. Current Topicsand Conceptsin Population Biology,
Ecology, and Evolution—Required of first-year graduate students in
population biology, and ecology and evolution; open to all graduate
students. Major conceptual issues and devel oping topics.

1 unit, Spr (Staff)

BIOSCI 306. Current Topicsin Integrative Organismal Biology—
Limited to and required of graduate students doing research in this field.
At Hopkins Marine Station.

1 unit, Aut (Somero, G)

BIOSCI 312. Ethical I ssuesin Ecology and Evolutionary Biology—
Focusis on ethical issues addressed in Donald Kennedy’s Academic
Duty and others of importance to academics and scientists in the fields of
ecology, behavior, and evolutionary biology. Discussionsled by faculty
and outside guests. Satisfies ethics course requirement for ecology and
evolutionary biology. Prerequisite: graduate standing in the ecology and
evolutionary biology or marine program, or consent of instructor.
1 unit, Aut (Ehrlich, P)

BIOSCI 315. Seminar in Biochemical Evolution—Literature review
and discussion of current topicsin biochemical evolution and molecular
evolutionary genetics. Prerequisite: consent of instructor.

1-3 units, Spr (Watt, W)

BIOSCI 325. The Evolution of Body Size—(Same as GES 325.) The
influence of organism size on evolutionary and ecological patterns and
processes. Focusisonintegration of theoretical principles, observationsof
living organisms, and datafromthefossil record. What arethephysiol ogi-
cal and ecological correlates of body size?|sthere an optimum size? Do
organismstendtoevolvetolarger size? Doesproductivity control thesize
distribution of consumers? Doessizeaffect thelikelihood of extinctionor
speciation?How doessize scal efrom thegenometo the phenotype?How
ismetabolic rate involved in evolution of body size? What s the influence
of geographic areaon maximum body size?
2 units, not given thisyear (Hadly, E; Payne, J)

BIOSCI 342. Plant Biology Seminar—Topicsannounced at the begin-
ning of each quarter. Current literature. May be repeated for credit. See
http://carnegiedpb.stanford.edu/seminars/seminars.php.

1-3 units, Aut, Win, Spr (Walbot, V)

BIOSCI 344. Advanced Seminar in Cellular Biology—Enrollment
limitedto graduatestudentsdirectly associated with departmental research
groupsworking in cell biology.
1 unit, Aut, Win, Spr (Burkholder, W, Fang, G; Frydman, J;
Kopito, R; Stearns, T; Cyert, M)

BIOSCI 346.Advanced Seminar on ProkaryoticM olecular Biology—
Enrollment limited to graduate students associated with departmental
research groupsin geneticsor molecular biology.
Lunit, Aut, Win, Sor (Long, S; Campbell, A; Burkholder, W,
Spormann, A; Grossman, A; Yanofsky, C)

BIOSCI 358. Advanced Topicsin Biological Sciences—Restricted
to doctoral and medical studentsin neurobiology |abs. May be repeated
for credit.

1 unit, Aut, Win, Spr (Baker, B; Fernald, R; Luo, L; McConnéll, S;
Shen, K), Sum (Saff)



BIOSCI 383. Seminar in Population Genetics—L iterature review,
research, and current problemsin the theory and practice of population
genetics and molecular evolution. Prerequisite: consent of instructor.

1-3 units, Aut, Win, Spr (Feldman, M)

BIOSCI 384. Theoretical Ecology—Recent and classical research
papersin ecology, and presentation of work in progress by participants.
Prerequisite: consent of instructor.

1-3 units, Aut, Win, Spr (Roughgarden, J)

BIOSCI 385. SpeakingAbout Science—Communication about science
occurs in settings such as presenting scientific work to an audience of peers,
communicating difficult concepts inaclassroom, or describing anew find-
ingtoareporter. Focusison practicein speaking about science, emphasi z-
ing strategies for making difficultideas easy to understand and integrating
visual aidsinto oral presentations. Limited to Ph.D. students.

2 units, Spr (McConnell, S), alternate years, not given next year

BIOSCI 459. Frontiersin Interdisciplinary Biosciences—(Same as
BIOC 459, BIOE 459, CHEMENG 459, CHEM 459, PSY CH 459.)
(Crosslisted in departments in the schools of H& S, Engineering, and
Medicine; students register through their affiliated department; other-
wiseregister for CHEMENG 459.) For specialists and non-specialists.
Sponsored by the Stanford BioX Program. Three seminars per quarter
address scientific and technical themes related to interdisciplinary ap-
proaches in bioengineering, medicine, and the chemical, physical, and
biological sciences. Leading investigators from Stanford and the world
present breakthroughs and endeavors that cut across core disciplines.
Pre-seminarsintroduce basic concepts and background for non-experts.
Registered students attend all pre-seminars; otherswelcome. See http://
www.stanford.edu/group/biox/courses/459.html. Recommended: basic
mathematics, biology, chemistry, and physics.
L unit, Aut, Win, Spr (Robertson, C)

COGNATE COURSES

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

CEE 274A. Environmental Microbiology |—(Same as CHEMENG
174/274.)
3 units, Aut (Spormann, A), Sum (Sepulveda-Torres, L)

CEE 274B. M etabolic Biochemistry of Microor ganisms—(Same
asCHEMENG 456.)
3 units, Win (Spormann, A), alternate years, not given next year

DBI O 210. Developmental Biology
5units, Spr (Milleneuve, A; Fuller, M)

SBI1O 241. Biological Macromolecules—(Same as BIOC 241,
BIOPHY S 241.)
3-5 units, Aut (Herschlag, D; Puglisi, J; McKay, D; Garcia, K;
Ferrell, J; Block, S, Pande, V; Weis, W)

OVERSEAS STUDIES

These courses are approved for the Biological Sciences major and
taught overseas at the campus indicated. Students should discuss with
their major advisers which courses would best meet individual needs.
Descriptions are in the “ Overseas Studies’ section of thisbulletin, or at
the Overseas Studies Office, 126 Sweet Hall.

AUSTRALIA

OSPAUSTL 10. Coral Reef Ecosystems
3 units, Aut (Hoegh-Guldberg, O; Ward, S; Arrigo, K; Anthony, K)

OSPAUSTL 20. Coastal Resour ce M anagement
3 units, Aut (Johnstone, R; Chiffings, T)

OSPAUSTL 30. Coastal Forest Ecosystems
3units, Aut (Hall, J; Duke, N)

SANTIAGO

OSPSANTG 25. The Evolution and Ecology of the South American
Biota
3units, Aut (Hadly, E)

OSPSANTG 85. Marine Ecology of Chile and the South Pacific
5 units, Win (Palma, A)

This file has been excerpted from the Stanford Bulletin, 2007-08, pages
323-337. Every effort hasbeen madeto ensure accuracy; post-press
changesmay have been madehere. Contact theeditor of thebulletin
at arod@stanford.edu with changesor corrections. Seethe bulletin
web siteat http://bulletin.stanford.edu for additional infor mation.
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