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orenza Micheli, Dmitri Petrov, Kang Shen 
Assistant Professors: Dominique Bergmann, William F. Burkhold-
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Arthur R. Grossman, Terry Root, Irving Weissman, Wing Wong 
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Main Department Office and Phone: Gilbert Building, Room 109; 
(650) 723-2413 

Student Services Office and Phone: Gilbert Building, Room 108; 
(650) 723-1826 

Mail Code: 94305-5020 
Web Site: http://biology.stanford.edu 

Courses offered by the Department of Biology are listed under 
the subject code BIO on the Stanford Bulletin’s ExploreCourses 
web site. 

ACADEMIC OVERVIEW 
The department provides: (1) a major program leading to the 

B.S. degree; (2) a minor program; (3) a coterminal program lead-
ing to the M.S. degree; (4) a doctoral program leading to the Ph.D. 
degree; and (5) courses designed for the non-major. An undergra-
duate major in Biology serves as preparation for professional ca-
reers, including medicine, dentistry, veterinary sciences, teaching, 
consulting, research, and field studies. For undergraduate students, 
the department offers courses and research opportunities that can 
satisfy either a general or specific interest in the various fields of 
biology. For graduate-level students, the department offers re-
sources and experience learning from and working with world-

renowned faculty involved in research on ecology, neurobiology, 
population biology, plant and animal physiology, biochemistry, 
immunology, cell and developmental biology, genetics, and mole-
cular biology. 

UNDERGRADUATE MISSION STATEMENT 
The undergraduate major in Biology can serve as a stepping-

stone for a wide variety of career opportunities. For students plan-
ning to attend medical, dental, or veterinary school, or graduate 
school in biological and applied sciences, the biology major pro-
vides a strong foundation in the basic life sciences. This foundation 
of knowledge, plus laboratory experience, prepares students for 
research and technical positions in universities, government, and 
industry. 

While a major in Biology provides an excellent background for 
these technical careers, it can also serve as a valuable and satisfy-
ing focus of a liberal arts education for those not planning careers 
in science-related fields. An understanding of basic biological 
principles is of increasing importance in today’s world. A know-
ledgeable and concerned citizenry is the best guarantee that these 
issues will be resolved most effectively. Finally, an understanding 
of the processes of life can heighten our perception and apprecia-
tion of the world around us, in terms of its beauty, variety, and 
uniqueness. 

GRADUATE MISSION STATEMENT 
The M.S. degree program offers general or specialized study to 

individuals seeking biologically oriented course work, and to un-
dergraduate science majors wishing to increase or update their 
science background or obtain advanced research experience.  

The training for a Ph.D. in Biology is focused on learning skills 
required for being a successful research scientist and teacher, in-
cluding how to ask important questions and then devise and carry 
out experiments to answer these questions. Students work closely 
with an established adviser and meet regularly with a committee of 
faculty members to ensure that they understand the importance of 
diverse perspectives on experimental questions and approaches. 
Students learn how to evaluate critically pertinent original litera-
ture in order to stay abreast of scientific progress in their areas of 
interest. They also learn how to make professional presentations, 
write manuscripts for publication, and become effective teachers. 

FACILITIES 
The facilities and personnel of the Department of Biology are 

housed in the Gilbert Biological Sciences Building, Herrin Labora-
tories, Herrin Hall, the Jasper Ridge Biological Preserve, the James 
H. Clark Center, the Lorry I. Lokey Laboratory Building, the Car-
negie Institution of Washington on the main campus, and at the 
Hopkins Marine Station in Pacific Grove on Monterey Bay. 

Jasper Ridge Biological Preserve (JRBP) is located near Stan-
ford University’s campus in the eastern foothills of the Santa Cruz 
Mountains. The preserve encompasses geologic, topographic, and 
biotic diversity within its 1,189 acres and provides a natural la-
boratory for researchers from around the world, educational expe-
riences 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 laboratory on the west coast of North America. For 
more information, including courses taught at Hopkins Marine 
Station with the subject code BIOHOPK, see the “Biology, 
Hopkins Marine Station” section of this bulletin, immediately fol-
lowing this section. 

The department’s large collections of plants (Dudley Herba-
rium), fish, reptiles, and amphibians, as well as smaller collections 
of birds, mammals, and invertebrates, are housed at the California 
Academy of Sciences in San Francisco, where they, and extensive 
collections of the academy, are available to those interested in the 
systematics of these groups. Entomological collections, restricted 
to those being used in particular research projects, are housed in 
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the Herrin Laboratories. No general collections are maintained 
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 is maintained at the 
Hopkins Marine Station. 
 

BACHELOR OF SCIENCE IN BIOLOGY 
The undergraduate major in Biology can serve as a stepping-

stone for a wide variety of career opportunities. For students plan-
ning to attend medical, dental, or veterinary school, or graduate 
school in biological and applied sciences, the biology major pro-
vides a strong foundation in the basic life sciences. This foundation 
of knowledge, plus laboratory experience, also prepares students 
well for research and technical positions in universities, govern-
ment, and industry. 
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While a major in Biology provides an excellent background for 
these technical careers, it can also serve as a valuable and satisfy-
ing focus of a liberal arts education for those not planning careers 
in science-related fields. An understanding of basic biological 
principles is of increasing importance in today’s world. A know-
ledgeable and concerned citizenry is the best guarantee that these 
issues will be resolved most effectively. Finally, an understanding 
of the processes of life can heighten our perception and apprecia-
tion of the world around us, in terms of its beauty, variety, and 
uniqueness. 

ADVISING 
Members of the Biology faculty are available for advising on 

such academic matters as choice of courses, research, suggested 
readings, and 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 depart-
ment’s peer advising group, are prepared to answer questions on 
administrative matters, such as requirements for the major, ap-
proved out-of-department electives, transfer course evaluations, 
and petition procedures. This office also distributes the depart-
ment’s Bachelor of Science Handbook, which delineates policies 
and requirements, as well as other department forms and informa-
tional handouts. 

Each undergraduate interested in the Biology major is required 
to select a department faculty adviser as part of the major declara-
tion 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 
may find these resources particularly helpful. 

REQUIREMENTS 
Candidates for the general Biology B.S. degree must complete: 
Core Courses—must be taken for a letter grade, including Writ-

ing in the Major courses: 
Subject and Catalog Number Units 
BIO 41 5
BIO 42 5
BIO or BIOHOPK 43 5 
BIO 44X 4
BIO or BIOHOPK 44Y* 4

may be replaced by 4 units of BIOHOPK 175H  
* BIO 44Y not required if completing honors program. Failure to complete honors 

program results in student being required to complete BIO 44Y. 

Required Foundational Breadth Courses—two courses may be 
taken credit/no credit:  
Subject and Catalog Number Units
CHEM 31A,B, or 31X 8 or 4
CHEM 33, 35, 36, 130*, 131 18 
CHEM 135 or 171 3
PHYSICS 21, 22, 23, 24 or 41, 43, 45 or 28, 29 8-12
MATH 19, 20, 21 or 41, 42 10 
 

One additional Foundational Breadth Course from this list:
BIOHOPK 174H** 3 
BIO/STATS 141** 4-5
CS 106A or 106X 3-5
MATH 51 or beyond 5 
STATS 60/PSYCH 10 5
* May be substituted with MATH 100 or beyond if student is interested in the fields 

of ecology and evolutionary biology. 
** If taken to fulfill the foundational breadth requirement, these courses do not count 

toward the 24 elective unit requirement. 

Electives—24 units required, distributed as follows: 
• Biology (BIO) or Hopkins Marine Station (BIOHOPK) 

courses numbered 100 or above. 
• Approved out-of-department electives (list available in the 

student services office or by downloading 
http://biology.stanford.edu/student_resources/out_of_dept_elec
tives.pdf).  

• No more than 6 units from any combination of individual in-
struction courses (BIO 198, 198X, 199, 199X, 290, 290X, 291, 
300, 300X; BIOHOPK 175H, 198H, 199H, 290H, or 300H) 
may be applied toward the total number of elective units. No 
more than 6 units applied toward the elective unit requirement 
may be taken CR/NC. 

• One course from at least three of the four central menu areas 
(listed below). The purpose of the central menu is to expose 
students to a wide range of topics studied within the field of 
biology and is intended to give students a breadth of know-
ledge. Please note—this requirement is only for the general 
major. Students pursuing a specialized field of study should 
consult the specific degree requirements listed in the "Fields of 
Study" section below. 
Central Menu Areas: 

1. Molecular (Area 1) 
 BIO 104. Advanced Molecular Biology 
 BIO 113. Fundamentals of Molecular Evolution3 
 BIO 118. Genetic Analysis of Biological Processes1 
 BIO 133. Genetics of Prokaryotes1 
 BIO 160A. Developmental Biology I1 
 BIO 160B. Developmental Biology II1 
 BIO 188. Biochemistry I 
 BIO 189. Biochemistry II 
 BIO 230. Molecular and Cellular Immunology1 
 CBIO 101. Cancer Biology1 
 CEE 274A. Environmental Microbiology I 
2. Cell/Developmental (Area 2) 
 BIO 118. Genetic Analysis of Biological Processes1 
 BIO 129A. Cellular Dynamics I: Cell Motility and Adhesion 
 BIO 129B. Cellular Dynamics II: Building a Cell 
 BIO 133. Genetics of Prokaryotes1 
 BIO 137. Plant Genetics1 
 BIO 154. Molecular and Cellular Neurobiology2 
 BIO 158. Developmental Neurobiology2 
 BIO 160A. Developmental Biology I1 
 BIO 160B. Developmental Biology II1 
 BIO 171. Principles of Cell Cycle Control 
 BIO 230. Molecular and Cellular Immunology1 
 CBIO 101. Cancer Biology1 
 CEE 274A. Environmental Microbiology I 
3. Organismal (Area 3) 
 BIO 112. Human Physiology 
 BIO 153. Cellular Neuroscience 
 BIO 154. Molecular and Cellular Neurobiology2 
 BIO 158. Developmental Neurobiology2 
 BIO 163. Neural Systems and Behavior 
 BIO 213. Biology of Viruses 
 BIOHOPK 161H. Invertebrate Zoology 
 BIOHOPK 162H. Comparative Animal Physiology 
 BIOHOPK 167H. Nerve, Muscle, and Synapse 
 BIOHOPK 169H. Neurobiology and Behavior 
 BIOHOPK 171H. Ecological and Evolutionary Physiology 
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 MI 185. Topics in Microbiology 
4. Ecology and Evolution (Area 4) 
 BIO 101. Ecology 
 BIO 113. Fundamentals of Molecular Evolution 
 BIO 121. Biogeography 
 BIO 136. Evolutionary Paleobiology 
 BIO 143. Evolution 
 BIO 144. Conservation Biology 
 BIO 145. Behavioral Ecology 
 BIO 185. Evolution of Reproductive Social Behavior 
 BIOHOPK 163H. Oceanic Biology 
 BIOHOPK 172H. Marine Ecology 

BI
O

LO
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Y  CEE 274A. Environmental Microbiology I 
1. May be used to satisfy either area I or area II requirement. 
2. May be used to satisfy either area II or area III requirement 
3. May be used to satisfy either area I or area IV requirement. 
4. May be used to satisfy either area III or area IV requirement. 
5. May be used to satisfy area I, area II, or area IV requirement. 

Students intending to pursue research careers in biology, espe-
cially in ecology, population genetics, or theoretical biology, 
should be aware that MATH 19, 20, 21, or MATH 41, 42 are min-
imum mathematics requirements for the B.S. degree in Biology. 
Substantial additional training in mathematics, including differen-
tial equations, linear algebra, and probability theory, is often high-
ly advisable. Students should consult the Biology faculty to discuss 
individual 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) require a year of 
general physics with lab. Biology majors are therefore advised to 
take the year-long physics sequence PHYSICS 21, 22, 23, 24, 25, 
26 if they plan to attend graduate or medical school. 

For students considering study at Hopkins Marine Station or an 
overseas program, the department recommends fulfilling as many 
University General Education Requirements as possible in the first 
two years at Stanford. 

HOPKINS MARINE STATION 
For more information on the Hopkins Marine Station, see the 

“Hopkins Marine Station” section of this bulletin. Students can go 
to Hopkins as early as Spring Quarter in the sophomore year, and 
can also go in the junior and/or senior year to take elective courses. 
Full descriptions of Hopkins Marine courses may be viewed on the 
Stanford Bulletin’s Explore Courses web site. The following 
Hopkins Marine Station courses may be used toward the Biology 
degree requirements: 

Core— 
BIOHOPK 43. Plant Biology, Evolution, and Ecology (equivalent 

to BIO 43) 
BIOHOPK 44Y. Core Experimental Laboratory (equivalent to BIO 

44Y) 
BIOHOPK 175H. Problems in Marine Ecology and Ecophysiology 

(can be used in place of BIO 44Y)* 
* 4 units count toward the BIO 44Y requirement, with the remaining units counting 

as research/teaching under the upper-division elective requirement. 
Electives— 

BIOHOPK 161H. Invertebrate Zoology (central menu area 3) 
BIOHOPK 162H. Comparative Animal Physiology (central menu 

area 3) 
BIOHOPK 163H. Oceanic Biology (central menu area 4) 
BIOHOPK 164H. Marine Botany 
BIOHOPK 166H. Molecular Ecology 
BIOHOPK 167H. Nerve, Muscle, and Synapse (central menu area 

3) 
BIOHOPK 168H. Molecular Ecology Data Analysis 
BIOHOPK 170H. Topics in Marine Biology 
BIOHOPK 171H. Ecological and Evolutionary Physiology (central 

menu area 3) 
BIOHOPK 172H. Marine Ecology (central menu area 4) 
BIOHOPK 173H. Marine Conservation Biology 
BIOHOPK 174H. Experimental Design and Probability 
BIOHOPK 178H. Polar Biology 

BIOHOPK 182H. Stanford at Sea (6 units maximum) 
BIOHOPK 184H. Holistic Biology: Monterey Bay and the Sea of 

Cortez (6 units maximum) 
BIOHOPK 185H. Ecology and Conservation of Kelp Forest Ecol-

ogy 
BIOHOPK 187H. Sensory Ecology 
BIOHOPK 188H. Experimental Sensory Ecology 
BIOHOPK 274. Hopkins Microbiology Course (6 units maximum) 
BIOHOPK 277H. Biomechanics, Ecological Physiology, and Ge-

netics of Intertidal Communities 
BIOHOPK 310H. Intertidal Natural History 

Research and/or Teaching (maximum 6 units combined)— 
BIOHOPK 175H. Problems in Marine Ecology and Ecophysiology 
BIOHOPK 198H. Directed Instruction or Teaching 
BIOHOPK 199H. Undergraduate Research 
BIOHOPK 290H. Teaching of Biological Science 
BIOHOPK 300H. Research 

See Biology degree requirements above for further information. 
Many of the Hopkins Marine Station courses may be used to fulfill 
department major requirements. 

TYPICAL SCHEDULE FOR A FOUR-YEAR PROGRAM 

FIRST YEAR 
Subject and Catalog Number Qtr. and Units

A W S 
CHEM 31X*, 33, 35, 36. Chemical Principles and 

Organic Chemistry
4 4 7 

MATH 19, 20, 21. Calculus and Analytic Geome-
try

3 3 4 

Freshman requirements, seminars, or GERs 8 8 6 
Totals 15 15 17
* This schedule varies slightly if the student takes CHEM 31A,B. 

SECOND YEAR 
BIO 41. Genetics, Biochemistry, and Molecular 

Biology*
5   

BIO 42. Cell Biology and Animal Physiology*  5  
BIO or BIOHOPK 43. Plant Biology, Evolution, 

and Ecology*
  5 

BIO 44X. Core Experimental Laboratory  4
BIO or BIOHOPK 44Y. Core Experimental La-

boratory
  4 

CHEM 130, 131, 135 (or 171). Organic and Physi-
cal Chemistry

8 3  

General Education Requirements or electives 3 5 8
Totals 16 17 17
* Letter grade only. 

THIRD YEAR 
PHYSICS 21, 22, 23, 24. Introductory Physics 4 4
General Education Requirements or electives 11 11 11
Totals 15 15 11

FOURTH YEAR 
Electives 15 15 15 

FIELDS OF STUDY  
In addition to the undergraduate major program described 

above, the department offers these six fields of study for students 
wishing to concentrate their studies in particular areas of biology: 
1. Biochemistry and Biophysics 
2. Ecology and Evolution 
3. Marine Biology 
4. Microbes and Immunity 
5. Molecular and Cellular Biology 
6. Neurobiology 

These fields of study are declared on Axess; they appear on the 
transcript but not on the diploma. Candidates for the B.S. degree in 
Biology with a field of study are required to complete the depart-
mental honors program as well as the set of requirements outlined 
below. Students in a field of study must have their checklist signed 
by their adviser and submitted to the student services office by the 
end of junior year. 
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BIOCHEMISTRY AND BIOPHYSICS 
Core Courses (must be taken for a letter grade): 

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

Writing in the Major (one of the following): 
BIO 44X 4 
BIO or BIOHOPK 44Y 4
BIO 145* 4
BIOHOPK175H* 10 
* These courses can also be used to count toward the elective requirement. 

 
SC

HO
O

L 
O

F 
HU

M
A

N
ITI

ES
 A

N
D

 S
C

IE
N

C
ES

 

Required Foundational Breadth Courses (two courses may be 
taken credit/no credit): 
CHEM 31A,B or 31X 8 or 4
CHEM 33, 35, 36, 130 15
CHEM 135 or 171 3 
PHYSICS 41, 43, 45 12
MATH 51, 52 10
STATS 60 or BIO 141 5 or 4-5 

Required Biology Courses (must be taken for a letter grade): 
BIO 104 3 
BIO 118 5
BIO 129A or 129B 4
BIO 188 3 

Approved Biochemistry and Biophysics Courses (three of the 
following; must be taken for a letter grade): 
APPPHYS 136 3
APPPHYS 192 3
BIO 132/232/APPPHYS/BIOPHYS/MCP 232 4 
BIO 152/MCP 222 3
BIO 154/254/NBIO 254 4
BIO 189/289/CHEM 183/CHEMENG 183/283 3 
BIO 214/BIOC 224 2-5
BIO 217 4
BIOE/RAD 220 3 
BIOMEDIN 210 3
BIOMEDIN/BIOE/GENE 214/CS 274 3-4
BIOPHYS/SBIO 228 3 
BIOPHYS/SBIO 241 3-5
CHEM 184 4
CHEM 185 3 
EE 268 3
MCP 256 4
PHYSICS 105 4 

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

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

ECOLOGY AND EVOLUTION 
Core Courses (must be taken for a letter grade): 

Subject and Catalog Number Units 
BIO 41 5
BIO 42 5
BIO or BIOHOPK 43 5 
BIO 101* or BIOHOPK 172H* 3 or 5
* This course cannot also be used to count toward the elective requirement. 

Writing in the Major (one of the following): 
BIO 44X 4
BIO or BIOHOPK 44Y 4
BIO 145* 4 
BIO 185* 4
BIOHOPK 175H* 10
* This course can also be used to count toward the elective requirement. 

 

Required Foundational Breadth Courses (two courses may be 
taken credit/no credit): 
CHEM 31A,B or 31X 8 or 4
CHEM 33, 35, 36 11
PHYSICS 21, 22, 23, 24 or 41, 43, 45 or 28, 29 8 or 12 
MATH 41, 42 10

Required Evolutionary Biology Course (one of the following; 
must be taken for a letter grade): 
BIO 113/244 4
BIO 136 4 
BIO 143 3
BIOHOPK 166H 5

Required Quantitative Methods Course (one of the following; 
must be taken for a letter grade): 
BIO 141 4-5 
BIO 221 4
BIOHOPK 174H 3
CS 106A or 106X 3-5 
STATS 60 or beyond 5

Electives—30 units required. Only one course can be taken cre-
dit/no credit. Electives must be from this approved list: BIO 102, 
117, 118, 121, 124, 125, 139, 144, 145, 146, 147, 175, 183, 184, 
185, 215, 216; BIOHOPK 161H, 162H***, 163H, 166H, 171H, 
172H, 173H*, 174H, 175H***, 182H***, 185H***; CHEM 130, 
131; EARTHSYS 144/EESS 164; EESS 134, 158; GES 123, 240; 
OSPAUSTL 10**, 20**, 30**. 
* Only 1 unit can count. 
** Only 2 units can count. 
***Only 6 units can count. 

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

MARINE BIOLOGY 
Core Courses (must be taken for a letter grade): 

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

Writing in the Major (one of the following): 
BIO 44X 4
BIO or BIOHOPK 44Y 4
BIO 145 4 
BIO 185 3
BIOHOPK 175H* 10
* This courses can also 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 8 or 4 
CHEM 33, 35, 36, 130, 131 18
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8 or 12
MATH 41, 42 or 19, 20, 21 10 
STATS 60 or BIO 141 or BIOHOPK 174H 5 or 4-5 

or 3
Required Biology Courses (must be taken for a letter grade): 

BIO 101 3
BIO 118 5
BIO 143 3 

Approved courses (three of the following; must be taken for a 
letter grade): 
BIOHOPK 161H 5
BIOHOPK 162H or 171H 5-8 or 4
BIOHOPK 163H 4 
BIOHOPK 166H 5
BIOHOPK 172H 5
OSPAUSTL 10, 20, and 30 9 

Approved courses (one of the following; must be taken for a 
letter grade): 
BIOHOPK 175H 10

16
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BIOHOPK 182H 
BIOHOPK 184H 16 

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

MICROBES AND IMMUNITY 
Core Courses (must be taken for a letter grade): 

Subject and Catalog Number Units 
BIO 41 5
BIO 42 5
BIO or BIOHOPK 43 5 
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Writing in the Major and Introduction to Laboratory Science 
(one of the following): 
BIO 44X 4
BIO or BIOHOPK 44Y 4
BIOHOPK 175H* 10 
* This course can also be used to count toward the elective requirement. 

Required Foundational Breadth Courses (two courses may be 
taken credit/no credit): 
CHEM 31A,B or 31X 8 or 4
CHEM 33, 35, 36, 130, 131 18
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8 or 12 
MATH 19, 20, 21 or 41, 42 10
BIO 141* or BIOHOPK 174H* 4-5 or 3
* This course cannot also be used to count toward the elective requirement. 

Required Courses in Microbiology, Immunology, Molecular 
Evolution (four of the following; must be taken for a letter grade): 
BIO 113 4 
BIO 133 4
BIO 177 3
BIO 213 4-5 
BIO 230 9-12
BIOHOPK 274 4
CEE 177 3 
CEE 274A 3
CEE 274B 3
CEE 274D 3 
IMMUNOL 185 3
MI 104 3
MI 211 3 
MI 212 3

Required Course in Reading Scientific Literature (one of the 
following, must be taken for a letter grade): 
BIO 178 3
MI 185 3 

Electives—12 units required. Electives must be 100-level or 
above and selected from the offerings in the Department of Biolo-
gy, Hopkins Marine Station, or from the list of approved out-of-
department electives. Up to 6 units of teaching and research are 
allowed. Only one course can be taken credit/no credit. 

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

MOLECULAR AND CELL BIOLOGY 
Core Courses (must be taken for a letter grade): 

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

Writing in the Major (one of the following): 
BIO 44X 4
BIO or BIOHOPK 44Y 4 
BIO 145* 4
BIOHOPK175H* 10
* These courses can also be used to count toward the elective requirement. 

 

Required Foundational Breadth Courses (two courses may be 
taken credit/no credit): 
CHEM 31A,B or 31X 8 or 4
CHEM 33, 35, 36, 130, 131 18
CHEM 135 or 171 3 
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8 or 12
MATH 41, 42 or 19, 20, 21 10
STATS 60 or BIO 141* 5 or 4-5 
* This course cannot also be used to count toward the elective requirement. 

Required Biology Courses (must be taken for a letter grade): 
BIO 104 3 
BIO 118 5
BIO 129A, 129B 8

or BIO 160A, 160B 8 

Electives—15 units required. Electives must be 100-level or 
above and selected from the offerings in the Department of Biolo-
gy, Hopkins Marine Station, or from the list of approved out-of-
department electives. Up to 6 units of teaching and research are 
allowed. Only one course can be taken credit/no credit. 

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

NEUROBIOLOGY 
Core Courses (must be taken for a letter grade): 

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

Writing in the Major (one of the following): 
BIO 44X 4
BIO or BIOHOPK 44Y 4 
BIO 145* 4
BIOHOPK175H* 10
* These courses can also be used to count toward the elective requirement. 

Required Foundational Breadth Courses (two courses may be 
taken credit/no credit): 
CHEM 31A,B or 31X 8 or 4 
CHEM 33, 35, 36, 130, 131 18
PHYSICS 21, 22, 23, 24 or 41, 43, 45 8 or 12
MATH 41, 42 or 19, 20, 21 10 
STATS 60 or BIO 141* 5 or 4-5
* This course cannot also be used to count toward the elective requirement. 

Required Biology Courses (must be taken for a letter grade): 
BIO 118 or 104 5
BIO 129A or 129B or 160A or 160B 4
BIO 150 or 163 5 or 4 
BIO 154 4
BIO 158 4

Electives—15 units required. Electives must be at the 100-level 
or above and selected from the offerings in the Department of Bi-
ology, Hopkins Marine Station, or from the list of approved out-of-
department electives. Up to 6 units of teaching and/or research are 
allowed. Only one course can be taken credit/no credit. 

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

For further information on the fields of study, including de-
tailed descriptions of their requirements and deadlines, see 
http://biology.stanford.edu/programs.html. 

HONORS 
To graduate with departmental honors, a student must: 

1. Submit an honors petition proposal to the department’s under-
graduate research coordinator by the fifth Friday of the quarter, 
two quarters prior to graduation. For instance, students gra-
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two signed and bound copies of an honors thesis approved by 
at least two readers (one of whom must be from the faculty of 
the Department of Biology and both must be Academic Coun-
cil members). In addition, students must submit two copies of 
the honors thesis abstract (one paper copy and one electronic 
copy), which include student name, thesis title, research spon-
sor, and sponsor’s department. 

S 4

duating Spring Quarter must submit petitions no later than 
mid-Autumn Quarter. 

2. Complete at least 10 units of an approved research project in 
BIO 199, 199X, or BIOHOPK 199H. Only research units from 
BIO or BIOHOPK are permitted. 

3. Obtain at least a 3.0 (B) grade point average (GPA) in all Biol-
ogy major requirements taken at Stanford (foundational 
breadth, core, and elective courses). Grades earned from teach-
ing (BIO or BIOHOPK 290 and BIO 291) and research (BIO-
HOPK 175H, 199H; BIO 199, 199X) are not computed into 
this GPA. 

. If graduating in June, participate in the Biology Honors Sym-
posium by presenting a poster or giving an oral presentation. 
The symposium is typically at the end of May. If graduating 
Autumn, Winter, or Summer Quarter, produce a poster. 

Further information on the honors program is available in the 
student services office in Gilbert 108, as well as on the web at 
http://biohonors.stanford.edu.  
 

MINOR IN BIOLOGY 
Students interested in the minor in Biology must declare the 

minor and submit their course plan online via Axess no later than 
two quarters prior to the student’s intended quarter of degree con-
ferral. The Biology minor requires a minimum of six courses meet-
ing the following criteria: 
1. All courses must be taken for a letter grade. 
2. All courses must be worth 3 or more units. 
. All courses, other than the Biology Core (41, 42, 43), must be 

at or above the 100-level. Stanford Introductory Seminars may 
not be used to fulfill the minor requirements. 

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 Biology Core (41, 42 or 43) must 
be taken. 

6. The Biology Core Laboratory (BIO 44X and BIO 44Y) does 
not count towards the minor. 

7. Courses must be chosen from the offerings of the Department 
of Biology 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/student_resources/out_of_dept_elec
tives.pdf). 

8. Elective credit for research (BIO 199 or BIOHOPK 199H) is 
limited to a maximum of 3 units. BIO 199X is not allowable. 

 

MASTER OF SCIENCE IN BIOLOGY 
For information on the University’s basic requirements for the 

M.S. degree, see the “Graduate Degrees” section of this bulletin. 
The M.S. degree program offers general or specialized study to 

individuals seeking biologically oriented course work, and to un-
dergraduate science majors wishing to increase or update their 
science background or obtain advanced research experience. Stu-
dents who have majored in related fields are eligible to apply, but 
course work equivalent to the preparation of a Stanford B.S. in 
Biology is recommended. This includes course work in biology, 
chemistry, physics, and mathematics. The M.S. program does not 
have an M.S. with thesis option. 
 
 

ADMISSIONS 
The department only accepts M.S. program applications from 

matriculated Stanford students: 
1. undergraduates wishing to pursue a coterminal MS degree 
2. non-Biology graduate students wishing to apply for the MS 

degree 
3. current Biology PhD students wishing to leave the PhD 

program with an MS degree 
Coterminal applicants, upon earning a minimum of 120 units 

toward graduation (UTG) must apply in early October to start the 
program in Winter Quarter, or in mid-January to start the program 
in Spring, Autumn, or the following Winter Quarter. The applica-
tion includes: 

1. Application for Admission, Preliminary Program Proposal, 
and Course Transfer Form (http://registrar.stanford.edu/ 
pdf/CotermApplic.pdf) 

2. Statement of Purpose - should explain why the student 
wishes to enter the program and what the student plans to 
accomplish while in the program. The statement should al-
so supply information about the student’s science capabili-
ties if his or her undergraduate academic record does not 
accurately reflect them. For example, if the GPA is slightly 
under 3.0, the student should explain any changes that may 
indicate improvement in course work. 

3. Unofficial Stanford transcript 
4. Two letters of recommendation, preferably from Biology 

faculty members in this department (if two such letters are 
not available, letters from faculty familiar with the stu-
dent’s ability to succeed in a graduate science curriculum 
are acceptable) 

All other interested students should contact the Student Servic-
es Office in Gilbert 108. Application fees for all applicants will be 
applied directly to students’ accounts.  

GENERAL REQUIREMENTS 
The M.S. program consists of Department of Biology and/or 

Hopkins Marine Station course work, approved out-of-department 
electives, and foundational breadth courses totaling at least 45 
units at or above the 100-level, distributed as follows: 

1. A minimum of 23 of the 45 units must be courses desig-
nated primarily for graduate students (200-level or higher). 

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

a. a maximum of 18 of the 36 units may be a combination of 
Biology research, directed reading, and/or teaching (BIO 
198, 198X, 290, 290X, 291, 300, 300X; BIOHOPK 175H, 
176H, 198H, 290H, or 300H). 

b. a maximum of 9 units may be foundational breadth courses 
in chemistry, mathematics, statistics, computer science, 
and/or physics beyond the level required for the undergra-
duate degree in Biology and at least at the 100-level. 

3. The remaining 9 units may be other Stanford course work 
relevant to a student’s professional development. Students 
are required to petition for courses that fall into this cate-
gory using the General Petition form, available in the stu-
dent services office or downloadable at 
http://biology.stanford.edu/student_resources/general_petit
ion.pdf. 

Each candidate designs a coherent program of study in consul-
tation with her or his department adviser. Although there are no 
specific courses required, program proposals must adhere to de-
partment parameters. 

A program proposal, signed by the student’s adviser and ap-
proved 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 receive a grade of ‘B-’ or better in 
all courses taken for the degree. 
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DOCTOR OF PHILOSOPHY IN BIOLOGY 
For information on the University’s basic requirements for the 

Ph.D. degree, see the “Graduate Degrees” section of this bulletin. 
The training for a Ph.D. in Biology is focused on learning skills 
required for being a successful research scientist and teacher, in-
cluding how to ask important questions and then devise and carry 
out experiments to answer these questions. Students work closely 
with an established adviser and meet regularly with a committee of 
faculty members to ensure that they understand the importance of 
diverse perspectives on experimental questions and approaches. 
Students learn how to evaluate critically pertinent original litera-
ture in order to stay abreast of scientific progress in their areas of 
interest. They also learn how to make professional presentations, 
write manuscripts for publication, and become effective teachers. 
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ADMISSIONS 
Preparation for Graduate Study—Students seeking entrance to 

graduate study in Biology ordinarily should have the equivalent of 
an undergraduate major in Biology at Stanford. However, students 
from other disciplines, particularly the physical sciences, are also 
encouraged to apply. Such students are advised at the time of ini-
tial registration on how they should complete background training 
during the first year of graduate study. In addition to the usual 
basic undergraduate courses in biology, it is recommended that 
preparation for graduate work include courses in chemistry 
through organic chemistry, general physics, and mathematics 
through calculus. 

Application, Admission, and Financial Aid—Prospective grad-
uate students should apply online at 
http://gradadmissions.stanford.edu. The department’s program is 
divided into three separate areas of concentration: ecolo-
gy/evolution/population studies; integrative/organismal; and mole-
cular/cellular/developmental/genetic/plant. Included in these con-
centrations is the option to conduct research at Hopkins Marine 
Station. These concentrations are recorded in the department; they 
do not appear on official university records. 

Applicants are required to take the Graduate Record Examina-
tion (GRE) general test. The GRE subject test is not required. Ap-
plicants should plan on taking the GRE at least one month prior to 
the application deadline to ensure that official scores are available 
when applications are evaluated. 

Admission to the Ph.D. program is competitive, and in recent 
years it has been possible to offer admission to only 10 percent of 
the applicants. 

Qualified applicants should apply for nationally competitive 
predoctoral fellowships, especially those offered by the National 
Science Foundation. 

Admitted students are typically offered financial support in the 
form of Stanford Graduate Fellowships, research assistantships, 
NIH traineeships, or Biology fellowships. 

GENERAL REQUIREMENTS 
The following requirements must be completed by all students: 

1. Course work is planned in consultation with an advising com-
mittee based on a student’s concentration. In addition, students 
must take a course on the ethical conduct of research: BIO 312 
for ecology/evolution/population studies; MED 255 for inte-
grative/organismal and molecu-
lar/cellular/developmental/genetic/plant. 

2. Teaching experience and training are part of the graduate cur-
riculum. Each student assists in teaching one course in the de-
partment’s core lecture (41, 42, or 43) or lab (44X, 44Y) se-
ries, and a second course that can be either a core course or 
other Biology or Hopkins Marine Station course. Three quar-
ters of teaching are required for ecology, evolution, and popu-
lation studies students. 

3. Graduate seminars devoted to current literature and research in 
particular fields of biology are an important means of attaining 
professional perspective and competence. Seminars are pre-
sented under individual course listings or are announced by the 

various research groups. Topics of current biological interest 
are presented by speakers from Stanford and other institutions. 
During the first year of study, graduate students are required to 
attend seminars and make one formal seminar presentation 
which must be evaluated by a minimum of two faculty mem-
bers. 

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 the faculty member in charge. Students and 
faculty must wait until April 1 to discuss the choice of a disser-
tation lab. 

5. During the second year, students are required to write a disser-
tation proposal which is evaluated by a committee of three fa-
culty (the dissertation advising committee) in an oral presenta-
tion. Advancement to candidacy depends on satisfactory com-
pletion of the dissertation proposal. 

6. Third and fourth year: each student must meet with the advis-
ing committee by May 15.  

7. Advanced students are required to meet with their committee 
at least twice a year by November 15 and May 15. 

8. Residency requirement: a minimum of 135 units of graduate 
registration is required of each candidate. 

9. The doctoral dissertation must be presented to an oral exami-
nation committee comprised of at least five faculty members. 
In addition, the final dissertation must be approved by the stu-
dent’s reading committee, comprised of at least three faculty 
members, and by a graduate degree progress officer in the Re-
gistrar’s Office. Upon completion of this final requirement, a 
student is eligible for conferral of the degree. 

TRACK SPECIFIC REQUIREMENTS 
In addition to the general requirements listed above, students 

must also complete requirements within their concentration. 
Molecular, Cellular, Developmental, Genetic, and Plant— 

1. First year: 
a. advising committee: each entering student meets with the 

first-year advising committee within the first two weeks of 
autumn quarter and again no later than May 15. The com-
mittee reviews the student’s previous academic work and 
current goals and advises the student on a program of Stan-
ford courses, some of which may be required and others 
recommended. Completion of the core curriculum (below) 
is required of all students. 

b. core curriculum:* students are required to take the follow-
ing courses for a letter grade: 

 BIO 203. Advanced Genetics 
 BIO 214. Advanced Cell Biology 
 BIO 301. Frontiers in Biology: satisfies first-year talk re-

quirement; must be taken Autumn and Winter Quarters. 
 One of the following: 
 BIOC/SBIO 241. Biological Macromolecules 
 BIOC 201. Advanced Molecular Biology 
 CSB 210. Signal Transduction Pathways and Networks 
 MCP 256. How Cells Work: Energetics, Compartments, and 

Coupling in Cell Biology 
 Three additional courses in the student’s area of interest, or 

as advised by committee. These courses must be offered for 
at least three units and must be taken for a letter grade. 
c. lab rotations:* first-year students are required to complete 

rotations in three different laboratories. The first rotation 
must be in a lab in the Department of Biology. 

*  Written petitions for exemptions to core curriculum and lab rotation requirements 
are considered by the advising committee and the chair of the graduate studies 
committee. Approval is contingent upon special circumstances and is not routine-
ly granted. 

2. Second year: Each student must pass a two-part qualifying 
exam. 
a. dissertation proposal: during Winter and Spring Quarters 

of the second year, the student must prepare a dissertation 
proposal that outlines the student’s projected dissertation 
research, including an expert assessment of the current lite-
rature. An oral examination is held after submission of the 
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 3.

proposal to the dissertation advising committee. The stu-
dent’s adviser is a silent member of the examination com-
mittee; the other members of the dissertation advising 
committee can provide feedback. Advancement to candi-
dacy is contingent upon completion of the dissertation pro-
posal and oral exam. The written proposal is due by March 
31, and the oral defense must take place no later than May 
1. Failure to complete these requirements on schedule re-
sults in formal warnings and eventual dismissal from the 
program. 

 Third year and beyond: 
a. dissertation and dissertation defense: a completed draft of 

the dissertation must be turned in to the student’s oral ex-
amination committee at least one month before the oral ex-
am is scheduled to take place. See University guidelines 
for the composition of this committee in the “Graduate 
Degrees” section of this bulletin. 
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Integrative/Organismal— 
1. First year: 

a. advising committee: each entering student meets with the 
first-year advising committee within the first two weeks of 
Autumn Quarter and again no later than May 15. The 
committee reviews the student’s previous academic work 
and current goals and advises the student on a program of 
Stanford courses, some of which may be required and oth-
ers recommended. 

b. core curriculum: Students are required to take BIO 306, 
Current Topics in Integrative and Organismal Biology. 
Students specializing in integrative biology may also be 
asked to take appropriate graduate-level courses as advised 
by committee. 

c. first-year paper: students must submit a paper that is eva-
luated by the advising committee by May 1. This paper 
should be a step toward the development of a dissertation 
proposal and may consist of an analysis of new data or a li-
terature review and synthesis. The first-year paper must be 
evaluated by a minimum of two faculty members. 

2. Second year: Each student must pass a two-part qualifying 
exam. 
a. dissertation proposal: during Spring Quarter of the second 

year, the student must prepare a dissertation proposal that 
outlines the student’s projected dissertation research, in-
cluding an expert assessment of the current literature. An 
oral examination is held after submission of the proposal to 
the dissertation advising committee comprised of three fa-
culty members. Advancement to candidacy depends on 
completion of the dissertation proposal and oral exam. The 
written proposal is due by May 15, and the oral defense 
must take place no later than June 15. Failure to complete 
these requirements on schedule will result in formal warn-
ings and eventual dismissal from the program. 

3. Third year and beyond: 
a. dissertation and dissertation defense: a completed draft of 

the dissertation must be turned in to the student’s oral ex-
amination committee at least one month before the oral ex-
am is scheduled to take place. See University guidelines 
for the composition of this committee in the “Graduate 
Degrees” section of this bulletin. 

Ecology, Evolution, and Population Biology— 
1. First year: 

a. advising committee: each entering student meets with the 
first-year advising committee within the first two weeks of 
autumn quarter and again no later than May 15. The com-
mittee reviews the student’s previous academic work and 
current goals and advises the student on a program of Stan-
ford courses, some of which may be required and others 
recommended. 

b. core curriculum: Students are required to take BIO 302, 
303, 304, Current Topics and Concepts in Population Biol-
ogy, Ecology, and Evolution. 

c. first-year paper: the paper should be read, commented 
upon, and agreed to as satisfactory by two EcoEvo faculty 
by May 15. This can be satisfied in a number of ways 
which all involve new writing, undertaken since entering 
the Stanford program. These may include: 
1. a new draft research manuscript (a previously pub-

lished paper is not acceptable). 
2. some other piece of new writing, such as a review pa-

per from a course, or an initial literature review of a 
potential thesis topic. In this case the paper should or-
dinarily be not less than 10 double-spaced pages in 
usual sized font, and not more than 10 single spaced 
pages, plus references. It should be written in the style 
of a standard scientific paper.  

2. Second year: Each student must pass a two-part qualifying 
exam. 
a. dissertation proposal: The student should form her/his the-

sis committee well before the anticipated date of thesis 
proposal defense, and should consult committee members 
in a timely manner to make sure their expectations are 
clearly understood, and to allow time to produce a profes-
sionally effective proposal. In general, the student should 
prepare a written document and spoken presentation suffi-
cient to support a 30 minute presentation of the goals of 
the thesis, typically including preliminary data, models, 
etc. as appropriate which are relevant to at least the first 
goal, and should be prepared thereafter to discuss ques-
tions raised by the committee in professional scientific 
depth. An oral examination is held after submission of the 
written proposal to the dissertation advising committee 
comprised of three faculty members. The written proposal 
is due by May 15, and the oral defense must take place no 
later than June 15. Advancement to candidacy depends on 
completion of the dissertation proposal and oral exam. 
Failure to complete these requirements on schedule will re-
sult in formal warnings and eventual dismissal from the 
program. 

3. Third year and beyond: 
a. dissertation and dissertation defense: a completed draft of 

the dissertation must be turned in to the student’s oral ex-
amination committee at least one month before the oral ex-
am is scheduled to take place. See University guidelines 
for the composition of this committee in the “Graduate 
Degrees” section of this bulletin. 

 

OVERSEAS STUDIES COURSES IN 
BIOLOGY 

For course descriptions and additional offerings, see the listings 
in the Stanford Bulletin’s ExploreCourses web site 
(http://explorecourses.stanford.edu) or the Bing Overseas Studies 
web site (http://bosp.stanford.edu). Students should consult their 
department or program’s student services office for applicability of 
Overseas Studies courses to a major or minor program. 

AUTUMN QUARTER 
AUSTRALIA 
OSPAUSTL 10. Coral Reef Ecosystems. 3 units (2 allowable for 

the Biology major), Kevin Arrigo, Sophie Dove, Selina Ward, 
GER:DB:EngrAppSci 

OSPAUSTL 20. Coastal Resource Management. 3 units (2 allowa-
ble for the Biology major), Ron Johnstone, 
GER:DB:EngrAppSci 

OSPAUSTL 30. Coastal Forest Ecosystems. 3 units (2 allowable 
for the Biology major), Norman Duke, John Hall, 
GER:DB:EngrAppSci 

BEIJING 
OSPBEIJ 18. Nature and Nurture in Brain Development and Be-

havior. 3 units, Liqun Luo, GER:DB:NatSci 

8 | STANFORD BULLETIN, 2009-10 
 



 

SPRING QUARTER 
FLORENCE 
OSPFLOR 64. The Future of Mediterranean Marine Ecosystem: 

Human Impacts and Conservation Strategies. 3 units, Fiorenza 
Micheli, GER:DB:NatSci 

OSPFLOR 65. Historical Ecology of the Mediterranean Sea. 2 
units, Fiorenza Micheli 

MADRID 
OSPMADRD 18. Ecology of Spain. 3 units, Deborah Gordon, 

GER:DB:NatSci 

BI
O

LO
G

Y 
(B

IO
) 

SANTIAGO 
OSPSANTG 85. Marine Ecology of Chile and the South Pacific. 5 

units, Alvaro Palma, GER:DB:NatSci 

BIOLOGY (BIO)  
UNDERGRADUATE COURSES IN 
BIOLOGY 
BIO 1. Human Evolution and Environment 
Human genetic and cultural evolution and how people interact with 
their environments, from the ancestors of Australopithecus to cur-
rent events. Issues include 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 political and economic power. GER: DB-NatSci 

3 units, Spr (Ehrlich, P) 
 

BIO 2. Current Research Topics in Biology 
Primarily for sophomores interested in majoring in Biology. Week-
ly seminars by faculty: molecular biology and genetics; theory and 
mathematics in biology; ecology, physiology, and the environ-
ment; molecular and cellular aspects of neurobiology, immunolo-
gy, and developmental biology; biological chemistry; behavioral 
biology; and evolution. May be repeated for credit. 

1 unit, not given this year 
 

BIO 3. Frontiers in Marine Biology 
An introduction to contemporary research in marine biology, in-
cluding ecology, conservation biology, environmental toxicology, 
behavior, biomechanics, evolution, neurobiology, and molecular 
biology. Emphasis is on new discoveries and the technologies used 
to make them. Weekly lectures by faculty from the Hopkins Ma-
rine Station. 

1 unit, Aut (Somero, G) 
 

BIO 11N. Biotechnology in Everyday Life 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
The science that makes transgenic plants and animals possible. 
Current and future applications of biotechnology and the ethical 
issues raised. GER: DB-NatSci, DB-NatSci 

3 units, Aut (Walbot, V) 
 

BIO 13N. Environmental Problems and Solutions 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
Students do independent investigations of current environmental 
problems, analyzing differing views of them and discussing possi-
ble solutions. Each student gives seminar presentations and leads 
seminar discussions. Short, documented position papers are written 
for policy makers. GER: DB-NatSci 

3 units, Spr (Ehrlich, P) 
 

BIO 14N. Plants and Civilization 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
The role of plants in the development of civilization. Topics: the 
use of forests, woodlands, and grazing lands; centers of origins and 
spread of crops; viticulture, and wine and beer making; the spice 
route and the age of exploration; the use of plants as medicine; the 
global spread of weeds; engineering plants for the future; the im-
portance of tea, coffee, chocolate, sugar, potatoes, natural dyes, 
and rubber in societal affairs and change. GER: DB-NatSci 

3 units, Win (Mooney, H) 
 

BIO 16N. Island Ecology 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
How ecologists think about the world. Focus is on the Hawaiian 
Islands: origin, geology, climate, evolution and ecology of flora 
and fauna, and ecosystems. The reasons for the concentration of 
threatened and endangered species in Hawaii, the scientific basis 
for their protection and recovery. How knowledge of island eco-
systems can contribute to ecology and conservation biology on 
continents. GER: DB-NatSci 

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

BIO 20. Introduction to Brain and Behavior 
(Same as HUMBIO 21) Evolutionary principles to understand how 
the brain regulates behavior physiologically, and is also influenced 
by behavioral interactions. Topics include neuron structure and 
function, transmission of neural information, anatomy and physi-
ology of sensory and motor systems, regulation of body states, the 
biological basis of learning and memory, and behavioral abnormal-
ities. GER: DB-NatSci 

3 units, alternate years, not given this year 
 

BIO 26N. Maintenance of the Genome 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
Focus is on DNA repair systems that monitor the genome to ensure 
genomic stability in the face of natural endogenous threats to DNA 
and those due to radiation and genotoxic toxic environmental 
chemicals. Redundancy of the genetic message ensured by com-
plementary DNA strands facilitates recovery of information by 
excision repair when one of the strands is damaged. Predisposition 
to cancer is often a consequence of defective DNA repair. Relev-
ance for oncology, aging, developmental biology, environmental 
health, and neurobiology. GER: DB-NatSci 

3 units, Spr (Hanawalt, P) 
 

BIO 27N. Nature and Nurture in Brain Development 
(S,Sem) Stanford Introductory Seminar. Preference to sophomores. 
Examination of the roles of genes and the environment in shaping 
brain wiring and behavior, using readings of papers from the pri-
mary scientific literature as examples of how the developing nerv-
ous system integrates information from both the genetic blueprint 
and external experience in forming neural connections. 

3 units, Spr (McConnell, S) 
 

BIO 33N. Conservation Science and Practice 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
Interdisciplinary. The science and art of conservation today. The 
forces that are driving change in Earth’s atmosphere, lands, waters, 
and variety of life forms. Which broad dimensions of the bios-
phere, and which elements of ecosystems, most merit protection? 
The prospects for, and challenges in, making conservation eco-
nomically attractive and commonplace. Field trip; project. GER: 
DB-NatSci 

3 units, Spr (Daily, G) 
 

BIO 34N. Hunger 
(F,Sem) Stanford Introductory Seminar. The biology of hunger and 
satiety, disease states that disrupt normal responses to hunger and 
satiety, starvation responses and adaptations to starvation in a va-
riety of organisms, food production and distribution mechanisms, 
historic famines and their causes, the challenges of providing ade-
quate food and energy for the Earth’s growing population, local 
and global efforts to alleviate hunger, and hunger in fiction. GER: 
DB-NatSci 

3 units, Aut (Barton, K) 
 

BIO 37N. Green Revolution and Plant Biotechnology 
(F,Sem) Stanford Introductory Seminar. Feeding ever-growing 
populations is a constant challenge to mankind. In the second half 
of the 20th century, the breeding of improved varieties combined 
with the use of chemical fertilizers and pesticides led to crop yield 
increases labeled the Green Revolution. Modern technologies in 
genetic engineering are expected to bring the second green revolu-
tion. Meeting the current and future global food needs without 
further damaging the fragile environment requires innovative effort 
from scientists and the society. 

3 units, Win (Wang, Z) 
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BIO 38N. Photosynthesis: From Basic Mechanisms to Biofuels 
(F,Sem) Stanford Introductory Seminar. Preference to freshmen. 
Photosynthetic processes in terrestrial and aquatic environments. 
Biological and chemical ways that have been developed to capture 
the energy of sunlight; how this light energy can be converted to 
usable forms of energy, including biofuels; and potential impacts 
of anthropogenic energy generation on the health of the planet. 

3 units, Aut (Grossman, A) 
 
 

BIO 39N. Networks in Biology 
(F,Sem) Stanford Introductory Seminar. Networks are everywhere, 
including friendship links on Facebook, airline routes, power grids, 
and the Internet. Biology is no exception. Examples include food 
chains, protein interaction maps, and metabolic pathways. Despite 
their ubiquitousness, the study of networks in the real world only 
started about a decade ago. Exploration of the types of networks in 
biology and the approaches people use in studying them. Discus-
sions and presentations of original research papers. 
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3 units, Spr (Staff), alternate years, not given next year 
 

BIO 41. Genetics, Biochemistry, and Molecular Biology 
Emphasis is on 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 translation. Prere-
quisites: CHEM 31X (or 31A,B), 33; MATH 19, 20, 21 or 41, 42. 
Recommended: CHEM 35. GER: DB-NatSci 

5 units, Aut (Bergmann, D; Simoni, R) 
 

BIO 42. Cell Biology and Animal Physiology 
Cell structure and function; principles of animal physiology (im-
munology, renal, cardiovascular, sensory, motor physiology, and 
endocrinology); neurobiology from cellular basis to neural regula-
tion of physiology. Prerequisites: CHEM 31X (or 31A,B), 33; 
MATH 19, 20, 21 or 41, 42. Recommended: CHEM 35. GER: DB-
NatSci 

5 units, Win (Cyert, M; Jones, P; Heller, C; Sapolsky, R) 
 

BIO 43. Plant Biology, Evolution, and Ecology 
Principles of evolution: macro- and microevolution and population 
genetics. Ecology: the principles underlying the exchanges of mass 
and energy between organisms and their environments; population, 
community, and ecosystem ecology; populations, evolution, and 
global change. Equivalent to BIOHOPK 43. Prerequisites: CHEM 
31X (or 31A,B), 33; MATH 19, 20, 21 or 41, 42. Recommended: 
CHEM 35. GER: DB-NatSci 

5 units, Spr (Petrov, D; Mudgett, M; Roughgarden, J) 
 

BIO 44X. Core Experimental Laboratory 
Two quarters of lab projects provide a working familiarity with the 
concepts, organisms, and techniques of modern biological re-
search. Emphasis is on experimental design, analysis of data, and 
written and oral presentation of the experiments. Lab fee. Prerequi-
sites: CHEM 31X, or 31A,B, and 33. Recommended: statistics, 
and concurrent enrollment in Biology or Human Biology core; 
44X,Y should be taken sequentially in same year. 44Y equivalent 
to BIOHOPK 44Y. 

4 units, Win (Malladi, S) 
 

BIO 44Y. Core Experimental Laboratory 
Two quarters of lab projects provide a working familiarity with the 
concepts, organisms, and techniques of modern biological re-
search. Emphasis is on experimental design, analysis of data, and 
written and oral presentation of the experiments. Lab fee. Prerequi-
sites: CHEM 31X, or 31A,B, and 33. Recommended: statistics, 
and concurrent enrollment in Biology or Human Biology core; 
44X,Y should be taken sequentially in same year. 44Y equivalent 
to BIOHOPK 44Y. 

4 units, Spr (Malladi, S) 
 
 
 
 
 
 
 
 
 
 

BIO 96A. Jasper Ridge Docent Training 
First of two-quarter sequence training program to join the Jasper 
Ridge education program. Multidisciplinary environmental educa-
tion; hands-on field research. Field ecology and the natural history 
of plants and animals, archaeology, geology, hydrology, land man-
agement, and research projects of the preserve presented by facul-
ty, local experts, and staff. Participants lead research-focused edu-
cational tours, assist with classes, and attend continuing education 
classes available to members of the JRBP community after the 
course. 

4 units, Win (Dirzo, R; Wilber, C) 
 

BIO 96B. Jasper Ridge Docent Training 
Second of two-quarter sequence training program to join the Jasper 
Ridge education program.  Prerequisite: 96A. 

4 units, Spr (Dirzo, R; Wilber, C) 
 

BIO 101. Ecology 
The principles of ecology. Topics: interactions of organisms with 
their environment, dynamics of populations, species interactions, 
structure and dynamics of ecological communities, biodiversity. 
Prerequisite: 43, or consent of instructor. Recommended: statistics. 
GER: DB-NatSci 

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

BIO 102. Demography: Health, Development, Environment 
(Same as HUMBIO 119) Demographic methods and their applica-
tion to understanding and projecting changes in human infant, 
child, and adult mortality and health, fertility, population, sex ra-
tios, and demographic transitions. Progress in human development, 
capabilities, and freedoms. Relationships between population and 
environment. Prerequisites: numeracy and basic statistics; Biology 
or Human Biology core; or consent of instructor. GER:DB-SocSci 

3 units, Spr (Tuljapurkar, S) 
 

BIO 104. Advanced Molecular Biology 
(Same as BIO 200) Molecular mechanisms that govern the replica-
tion, recombination, and expression of eukaryotic genomes. Top-
ics: DNA replication, DNA recombination, gene transcription, 
RNA splicing, regulation of gene expression, protein synthesis, 
and protein folding. Prerequisite: Biology core. GER: DB-NatSci 

5 units, Win (Frydman, J; Gozani, O) 
 

BIO 106. Human Origins 
(Same as ANTHRO 6, ANTHRO 206, HUMBIO 6) The human 
fossil record from the first non-human primates in the late Creta-
ceous or early Paleocene, 80-65 million years ago, to the anatomi-
cally modern people in the late Pleistocene, between 100,000 to 
50,000 B.C.E. Emphasis is on broad evolutionary trends and the 
natural selective forces behind them. GER: DB-NatSci 

5 units, Win (Klein, R) 
 

BIO 109A. The Human Genome and Disease 
(Same as BIO 209A, HUMBIO 158) The variability of the human 
genome and the role of genomic information in research, drug 
discovery, and human health. Concepts and interpretations of ge-
nomic markers in medical research and real life applications. Hu-
man genomes in diverse populations. Original contributions from 
thought leaders in academia and industry and interaction between 
students and guest lecturers. GER: DB-NatSci 

3 units, Win (Heller, R) 
 

BIO 109B. The Human Genome and Disease: Genetic Diversity 
and Personalized Medicine 
(Same as BIO 209B) Continuation of 109A/209A. Genetic drift: 
the path of human predecessors out of Africa to Europe and 
through Asia to Australia or through northern Russia to Alaska to 
the W. Coast of the Americas. Support for this idea through the 
histocompatibility genes and genetic sequences that predispose 
people to diseases. Guest lectures. Prerequisite: Biology or Human 
Biology core. GER: DB-NatSci 

3 units, Spr (Heller, R) 
 

BIO 112. Human Physiology 
(Same as BIO 212, HUMBIO 133) The functioning of organ sys-
tems emphasizing mechanisms of control and regulation. Topics: 
structure and function of endocrine and central nervous systems, 
cardiovascular physiology, respiration, salt and water balance, 
exercise, and gastrointestinal physiology. Prerequisite: Biology or 
Human Biology core. GER: DB-NatSci 

4 units, Win (Garza, D) 
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BIO 113. Fundamentals of Molecular Evolution 
(Same as BIO 244) The inference of key molecular evolutionary 
processes from DNA and protein sequences. Topics include random 
genetic drift, coalescent models, effects and tests of natural selection, 
combined effects of linkage and natural selection, codon bias and 
genome evolution. Prerequisites: Biology core or graduate standing 
in any department, and consent of instructor. GER: DB-NatSci 

4 units, Spr (Petrov, D) 
 
BIO 114. Field Course on Tropical Biogeochemistry: Amazon 
as Case Study 
(Same as EARTHSYS 114) Post-field seminar for students who 
went on the two-week field trip to the Amazon. Land use changes 
over the last 30 years including the conversion of natural forest for 
cattle ranching and soy beans in the Amazon, the largest conti-
nuous area of tropical forests on Earth with the greatest number of 
plant and animal species. In English. 

BI
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) 

3 units, not given this year 
 

BIO 117. Biology and Global Change 
(Same as EARTHSYS 111) The biological causes and conse-
quences of anthropogenic and natural changes in 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 
population growth and resource use. Prerequisite: Biology or Hu-
man Biology core or graduate standing. GER: DB-NatSci 

4 units, Win (Vitousek, P; Arrigo, K) 
 

BIO 118. Genetic Analysis of Biological Processes 
(Same as BIO 218) Genetic principles and their experimental ap-
plications. The identification and use of mutations to study cellular 
function. Prerequisite: Biology core. GER: DB-NatSci 

5 units, Spr (Staff) 
 

BIO 121. Biogeography 
Global distributions of organisms through the Phanerozoic, with 
emphasis on historical causes. Topics: plate tectonics, island bio-
geography, climatic change, dispersal, vicariance, ecology of inva-
sions, extinction, gradients, diversity. GER: DB-NatSci 

3 units, not given this year 
 

BIO 122. Along the Track of the Yellowstone Hotspot: Fusion 
of Art and Science 
(Same as ARTSTUDI 184A) The 20-million-year-old track of the 
Yellowstone Hotspot through western North America, using the 
field setting to investigate ecology, evolution, and geology through 
an aesthetic and documentary media lens. Students create: expe-
riential ways to learn about the natural world; a scientific yet per-
sonal intimacy about how ecosystems work and how they change; 
and ways to convey their observations to the public. Required trip 
September 4-19 to Yelloswtone National Park. 

4 units, Spr (Hadly, E; Wight, G; Wright-Dunbar, R) 
 

BIO 125. Ecosystems of California 
The diversity and functioning of California ecosystems through time 
and how human beings have impacted and managed them. Prerequi-
site: 43, HUMBIO 2A, or EARTHSYS 10. GER: DB-NatSci 

3 units, Spr (Mooney, H) 
 

BIO 129A. Cellular Dynamics I: Cell Motility and Adhesion 
Cell motility emphasizing role of actin assembly and dynamics 
coupling actin organization to cell movement. Interaction of cells 
with extracellular matrix, and remodelling of extracellular matrix 
in development and disease. Directed cell migration by chemotaxis 
(neuronal path-finding, immune cells). Cell-cell adhesion, forma-
tion of intercellular junctions and mechanisms regulating cell-cell 
interactions in development and diseases. Emphasis is on experi-
mental logic, methods, problem solving, and interpretation of re-
sults. Students present research papers. Prerequisite: Biology core. 
GER: DB-NatSci 

4 units, Win (Nelson, W) 
 
 
 
 
 
 
 
 

BIO 129B. Cellular Dynamics II: Building a Cell 
Principles of cell organization; how common biochemical path-
ways are modified to generate diversity in cell structure and func-
tion. Roles of actin and microtubule cytoskeletons in cellular archi-
tecture. Mechanisms of protein sorting and trafficking, and protein 
modules and switches in regulating cell polarity. Yeast to polarized 
epithelial cells and neurons. Emphasis is on experimental logic, 
methods, problem solving, and interpretation of results. Students 
present research papers. Prerequisite: Biology core. Recommend-
ed: 129A. GER: DB-NatSci 

4 units, Spr (Nelson, W) 
 

BIO 132. Advanced Imaging Lab in Biophysics 
(Same as APPPHYS 232, BIO 232, BIOPHYS 232, MCP 232) 
Laboratory and lectures. Advanced microscopy and imaging, em-
phasizing hands-on experience with state-of-the-art techniques. 
Students construct and operate working apparatus. Topics include 
microscope optics, Koehler illumination, contrast-generating me-
chanisms (bright/dark field, fluorescence, phase contrast, differen-
tial interference contrast), and resolution limits. Laboratory topics 
vary by year, but include single-molecule fluorescence, fluores-
cence resonance energy transfer, confocal microscopy, two-photon 
microscopy, and optical trapping. Limited enrollment. Recom-
mended: basic physics, Biology core or equivalent, and consent of 
instructor. GER: DB-NatSci 

4 units, Spr (Block, S; Schnitzer, M; Smith, S; Stearns, T) 
 

BIO 133. Genetics of Prokaryotes 
Genetic approaches for understanding cellular processes in bacteria, 
including metabolism, adaptive and stress responses, signal transduc-
tion, gene expression, genetic exchange and recombination, chromo-
some dynamics and evolution, cell division, motility, surface at-
tachment, and developmental responses. Emphasis is on the power 
of effectively combining genetics with biochemistry, microscopy, 
and genomics. Prerequisite: Biology core. GER: DB-NatSci 

4 units, not given this year 
 

BIO 137. Plant Genetics 
(Same as BIO 237) Gene analysis, mutagenesis, transposable ele-
ments; developmental genetics of flowering and embryo develop-
ment; biochemical genetics of plant metabolism; scientific and 
societal lessons from transgenic plants. Prerequisite: Biology core 
or consent of instructor. GER: DB-NatSci 

3-4 units, Spr (Walbot, V) 
 

BIO 139. Biology of Birds 
How birds interact with their environments and each other, empha-
sizing studies that had impact in the fields of population biology, 
community ecology, and evolution. Local bird communities. Em-
phasis is on field research. Enrollment limited to 20. Prerequisites: 
43 or equivalent, and consent of instructor. Recommended: birding 
experience. GER: DB-NatSci 

3 units, alternate years, not given this year 
 

BIO 140. Population Biology of Butterflies 
Field work on Euphydryas populations under study on campus and 
elsewhere in California. 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 
 

BIO 141. Biostatistics 
(Same as STATS 141) Introductory statistical methods for biologi-
cal data: describing data (numerical and graphical summaries); 
introduction to probability; and statistical inference (hypothesis 
tests and confidence intervals). Intermediate statistical methods: 
comparing groups (analysis of variance); analyzing associations 
(linear and logistic regression); and methods for categorical data 
(contingency tables and odds ratio). Course content integrated with 
statistical computing in R. GER:DB-Math 

4-5 units, Aut (Boik, J), Win (Feldman, M) 
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BIO 143. Evolution 
(Same as BIO 243) The basic facts and principles of the evolution 
of all life. The logic of and evidence for the correctness of Dar-
win’s argument for evolution by natural selection. How Mendelian 
genetics was integrated into evolutionary thinking. The integration 
of physiological and ecological perspectives into the study of evo-
lutionary adaptation within species. Species formation and evolu-
tionary divergence among species. Patterns of evolution over long 
time scales. GER: DB-NatSci 

3 units, Aut (Watt, W) 
 

BIO 144. Conservation Biology 
(Same as HUMBIO 112) Principles and application of the science of 
preserving biological diversity. Topics: sources of endangerment of 
diversity; the Endangered Species Act; conservation concepts and 
techniques at the population, community, and landscape levels; re-
serve design and management; conflict mediation. 4 units if taken 
with a service learning component. Prerequisite: BIO 101, or BIO 43 
or HUMBIO 2A with consent of instructor. GER: DB-NatSci 
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3-4 units, Win (Boggs, C; Launer, A) 
 

BIO 145. Behavioral Ecology 
(Same as BIO 245) 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. Pre-
requisites: Biology or Human Biology core, or consent of instruc-
tor. Recommended: statistics. GER: DB-NatSci 

4 units, not given this year 
 

BIO 146. Population Studies 
Series of talks by distinguished speakers introducing approaches to 
population and resource studies. 

1 unit, Win (Feldman, M) 
 

BIO 147. Controlling Climate Change in the 21st Century 
(Same as BIO 247, EARTHSYS 147, EARTHSYS 247, HUMBIO 
116) Global climate change science, impacts, and response strate-
gies. Topics: scientific understanding of the climate system; mod-
eling future climate change; global and regional climate impacts 
and vulnerability; mitigation and adaptation approaches; the inter-
national climate policy challenge; and decarbonization of energy 
and transportation systems. GER: DB-NatSci 

3 units, alternate years, not given this year 
 

BIO 149. The Neurobiology of Sleep 
(Same as BIO 249, HUMBIO 161) (Graduate students register for 
249.) Preference to seniors and graduate students. The neuroche-
mistry and neurophysiology of changes in brain activity and con-
scious awareness associated with changes in the sleep/wake state. 
Behavioral and neurobiological phenomena including sleep regula-
tion, sleep homeostasis, circadian rhythms, sleep disorders, sleep 
function, and the molecular biology of sleep. Enrollment limited to 
16. GER: DB-NatSci 

4 units, alternate years, not given this year 
 

BIO 150. Human Behavioral Biology 
(Same as BIO 250, HUMBIO 160) Multidisciplinary. How to ap-
proach complex normal and abnormal behaviors through biology. 
How to integrate disciplines including sociobiology, ethology, 
neuroscience, and endocrinology to examine behaviors such as 
aggression, sexual behavior, language use, and mental illness. 
GER: DB-NatSci 

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

BIO 151. Mechanisms of Neuron Death 
For Biology majors with background in neuroscience. Cell and 
molecular biology of neuron death during neurological disease. 
Topics: the amyloid diseases (Alzheimer’s), prion diseases (kuru 
and Creutzfeldt-Jakob), oxygen radical diseases (Parkinson’s and 
ALS), triplet repeat diseases (Huntington’s), and AIDS-related 
dementia. Student presentations. Enrollment limited to 15; applica-
tion required. GER: DB-NatSci 

3 units, Aut (Sapolsky, R) 
 
 
 
 
 
 
 

BIO 152. Imaging: Biological Light Microscopy 
(Same as MCP 222) Survey of instruments which use light and 
other radiation for analysis of cells in biological and medical re-
search. Topics: basic light microscopy through confocal fluores-
cence and video/digital image processing. Lectures on physical 
principles; involves partial assembly and extensive use of lab in-
struments. Lab. Prerequisites: some college physics, Biology core. 
GER: DB-NatSci 

3 units, Spr (Smith, S), alternate years, not given next year 
 

BIO 153. Cellular Neuroscience: Cell Signaling and Behavior 
(Same as PSYCH 120) Neural interactions underlying behavior. 
Prerequisites: PSYCH 1 or basic biology. GER: DB-NatSci 

4 units, Aut (Wine, J) 
 

BIO 154. Molecular and Cellular Neurobiology 
(Same as BIO 254, NBIO 254) For advanced undergraduates and 
graduate students. Cellular and molecular mechanisms in the or-
ganization and functions of the nervous system. Topics: wiring of 
the neuronal circuit, synapse structure and synaptic transmission, 
signal transduction in the nervous system, sensory systems, mole-
cular basis of behavior including learning and memory, molecular 
pathogenesis of neurological diseases. Prerequisite for undergra-
duates: Biology core or equivalent, or consent of instructors. GER: 
DB-NatSci 

4-5 units, alternate years, not given this year 
 

BIO 157. Plant Biochemistry 
(Same as BIO 257) The biochemistry of plants relevant to their 
physiology and cell biology. Topics include: the biosynthesis, 
assembly, function, and regulation of cell walls; lipids; pigments; 
photoreceptors; transporters; and the response of plants to patho-
gens and stresses. Prerequisite: Biology core or equivalent, or con-
sent of instructors. GER: DB-NatSci 

3-4 units, not given this year 
 

BIO 158. Developmental Neurobiology 
For advanced undergraduates and coterminal students. The prin-
ciples of nervous system development from the molecular control 
of patterning, cell-cell interactions, and trophic factors to the level 
of neural systems and the role 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 
development of behavior. Prerequisite: BIO 42 or equivalent. 
GER: DB-NatSci 

4 units, alternate years, not given this year 
 

BIO 160A. Developmental Biology I 
Focus is on the molecular mechanisms underlying the generation 
of diverse cell types and tissues during embryonic and post-
embryonic animal development. The role of cell-cell communica-
tion in controlling key developmental decisions. Topics covered in 
this quarter include embryonic axis formation, morphogen signal-
ing, cell type specification and stem cells. Experimental logic and 
methods of research in developmental biology. Discussions of 
research papers. Prerequisite: Biology core or consent of instruc-
tor. GER: DB-NatSci 

4 units, Aut (Simon, M) 
 

BIO 160B. Developmental Biology II 
Continuation of BIO 160A. Focus is on the molecular mechanisms 
underlying the generation of diverse cell types and tissues during 
embryonic and post-embryonic animal development. The role of 
cell-cell communication in controlling key developmental deci-
sions. The topics include sexual control of development, tissue 
polarity and growth, cell migration, regeneration, and the evolution 
of developmental mechanisms. Experimental logic and methods of 
research in developmental biology. Discussions of research papers. 
Prerequisites: Biology Core and BIO 160A, or consent of instruc-
tor. GER: DB-NatSci 

4 units, Win (Simon, M) 
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BIO 161. Molecular Basis of Biological Communication 
Across molecular, cellular, organismal and communal biological 
scales, communication among elements of a system is required for 
its function. The molecules and logic at the heart of communica-
tion at levels from the interactions between cells in a developing 
body to how organisms perceive and respond to their physical 
environment and the organisms around them; how these systems 
normally work and how failures in communication result in and 
from disease. Current research literature. Prerequisites: BIO 41, 
42. Recommended: BIO 160A, 129A. 

4 units, alternate years, not given this year 
 

BIO 163. Neural Systems and Behavior 

BI
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) (Same as BIO 263, HUMBIO 163) The field of neuroethology and 

its vertebrate and invertebrate model systems. Research-oriented. 
Readings include reviews and original papers. How animal brains 
compare; how neural circuits are adapted to species-typical beha-
vior; and how the sensory worlds of different species represent the 
world. Lectures and required discussions. Prerequisites: BIO 42, 
HUMBIO 4A. GER: DB-NatSci 

4 units, Aut (Fernald, R), alternate years, not given next year 
 

BIO 164. Biosphere-Atmosphere Interactions 
(Same as BIO 264) Physiological, ecological, and physical aspects 
of ecosystem function, emphasizing how ecosystems influence and 
are influenced by the atmosphere. Prerequisites: 42, 43; or consent 
of instructor. GER: DB-NatSci 

4 units, alternate years, not given this year 
 

BIO 165. Cellular and Molecular Therapeutic Approaches to 
Neurological Disorders 
(Same as BIO 265) Current therapeutic research for neurological 
conditions, including stroke, epilepsy, neurodegenerative disord-
ers, depression, anxiety, and aging. Sources include primary litera-
ture. Guest lecturers. 

1 unit, Win (Sorrells, S) 
 

BIO 166. Faunal  Analysis: Animal Remains for the Archaeo-
logist 
(Same as ANTHRO 113,213, BIO 266) The analysis of fossil ani-
mal bones and shells to illuminate the behavior and ecology of 
prehistoric collectors, especially ancient humans. Theoretical and 
methodoloigcal issues. The identification, counting, and measuring 
of fossil bones and shells. Labs. Methods of numerical analysis. 

5 units, Spr (Staff) 
 

BIO 171. Principles of Cell Cycle Control 
(Same as BIO 271) Genetic analysis of the key regulatory circuits 
governing the control of cell division. Illustration of key principles 
that can be generalized to other synthetic and natural biological 
circuits. Focus on tractable model organisms; growth control; irre-
versible biochemical switches; chromosome duplication; mitosis; 
DNA damage checkpoints; MAPK pathway-cell cycle interface; 
oncogenesis. Analysis of classic and current primary literature. 

3 units, Aut (Skotheim, J) 
 

BIO 175. Tropical Ecology and Conservation 
Field trip to a field station at Los Tuxtlas, Mexico; lectures at Stan-
ford. How to address scientific questions concerning ecology and 
conservation. Field trip includes natural history observations and 
group research projects. Symposium based on project results. Rec-
ommended: 43, 101, and 141 or STATS 60. GER: DB-NatSci 

5 units, Spr (Dirzo, R) 
 

BIO 177. Plant Microbe Interaction 
(Same as BIO 277) Plant pathology and symbiosis.Topics include: 
prokaryotic and eukaryotic pathogens; molecular, genetic, and cellu-
lar basis for microbial pathogenicity and host defense; genetics and 
cell biology of nitrogen-fixing symbiosis and for mycorrhizal associ-
ations. Evolutionary context. Prerequisites: Biology core and two or 
more upper division courses in genetics, molecular biology, or bio-
chemistry. Recommended: plant genetics or plant biochemistry. 

3 units, Spr (Long, S; Mudgett, M), alternate years, not given 
next year 

 
 
 
 
 
 
 

BIO 178. Microbiology Literature 
(Same as BIO 278) For advanced undergraduates and first- or 
second-year graduate students. Critical reading of the research 
literature in prokaryotic genetics and molecular biology, with par-
ticular applications to the study of major human pathogens. Classic 
and foundational papers in pathogenesis, genetics, and molecular 
biology; more recent literature on prokaryotic pathogens such as 
Salmonella, Vibrio, and/or Yersinia. Current papers cover research 
approaches including biochemistry, genomics, pathogenesis, and 
cell biology. Prerequisites: Biology Core and two upper-division 
courses in genetics, molecular biology, or biochemistry. 

3 units, Win (Long, S) 
 

BIO 183. Theoretical Population Genetics 
(Same as BIO 283) Models in population genetics and evolution. 
Selection, random drift, gene linkage, migration, and inbreeding, 
and their influence on the evolution of gene frequencies and chro-
mosome structure. Models are related to DNA sequence evolution. 
Prerequisites: calculus and linear algebra, or consent of instructor. 

3 units, Spr (Feldman, M) 
 

BIO 185. Evolution of Reproductive Social Behavior 
(Same as BIO 285) Seminar. Controversies surrounding theory and 
data for the evolution of sex, gender, and sexuality. Issues include 
the critique of Darwin’s theory of sexual selection, and the accura-
cy of the metaphor of universal selfishness and sexual conflict in 
biological nature. Readings include Evolution’s Rainbow and The 
Genial Gene, and primary literature. GER: DB-NatSci, EC-
Gender, WIM 

3 units, Aut (Roughgarden, J), alternate years, not given next year 
 

BIO 186. Natural History of the Vertebrates 
(Same as BIO 286) Broad survey of the diversity of vertebrate life. 
Discussion of the major branches of the vertebrate evolutionary 
tree, with emphasis on evolutionary relationships and key adapta-
tions as revealed by the fossil record and modern phylogenetics. 
Modern orders introduced through an emphasis on natural history, 
physiology, behavioral ecology, community ecology, and conser-
vation. Lab sessions focused on comparative skeletal morphology 
through hands-on work with skeletal specimens. Discussion of 
field methods and experience with our local vertebrate communi-
ties through field trips to several of California’s distinct biomes. 
Prerequisite: Biology core. 

4 units, Spr (Hadly, E), alternate years, not given next year 
 

BIO 188. Biochemistry I 
(Same as BIO 288, CHEMENG 181, CHEMENG 281, CHEM 
181) (CHEMENG offerings formerly listed as 188/288.) Chemi-
stry of major families of biomolecules including proteins, nucleic 
acids, carbohydrates, lipids, and cofactors. Structural and mecha-
nistic analysis of properties of proteins including molecular recog-
nition, catalysis, signal transduction, membrane transport, and 
harvesting of energy from light. Molecular evolution. Prerequi-
sites: CHEM 135 or 171. GER: DB-NatSci 

3 units, Win (Zare, R; Cegelski, L) 
 

BIO 189. Biochemistry II 
(Same as BIO 289, CHEMENG 183, CHEMENG 283, CHEM 
183) Focus on metabolic biochemistry: the study of chemical reac-
tions that provide the cell with the energy and raw materials neces-
sary for life. Topics include glycolysis, gluconeogenesis, the citric 
acid cycle, oxidative phosphorylation, photosynthesis, the pentose 
phosphate pathway, and the metabolism of glycogen, fatty acids, 
amino acids, and nucleotides as well as the macromolecular ma-
chines that synthesize RNA, DNA, and proteins. Medical relev-
ance is emphasized throughout. Prerequisite: BIO 188/288 or 
CHEM 181 or CHEMENG 181/281 (formerly 188/288). GER: 
DB-NatSci 

3 units, Spr (Dunn, A) 
 

BIO 191. Research in Bird Biology 
Semi-independent field research in ornithology emphasizing eco-
logical relationships. Projects involve research, planned and car-
ried out by the student in consultation with the instructor. Results 
are written in publication format. Enrollment limited. Prerequi-
sites: 43, concurrent or subsequent enrollment in 139, and consent 
of instructor. 

1-4 units, Win (Root, T), Spr (Root, T) 
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BIO 198. Directed Reading in Biology 
Individually arranged under the supervision of faculty members.. 

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

BIO 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 is 
restricted to Biology majors and requires department approval. See 
http://biohonors.stanford.edu for information and petitions. May be 
repeated for credit. 

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

BIO 199. Advanced Research Laboratory in Experimental 
Biology 
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Individual research taken by arrangement with in-department in-
structors. See http://biohonors.stanford.edu for information on 
research sponsors, units, and credit. May be repeated for credit. 

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

BIO 199X. Out-of-Department Advanced Research Laborato-
ry in Experimental Biology 
Individual research by arrangement with out-of-department in-
structors. Credit for 199X is restricted to declared Biology majors 
and requires department approval. See http://biohonors.stanford. 
edu for information on research sponsors, units, petitions, dead-
lines, credit for summer research, and out-of-Stanford research. 
May be repeated for credit. 

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

GRADUATE COURSES IN BIOLOGY 
BIO 200. Advanced Molecular Biology 
(Same as BIO 104) Molecular mechanisms that govern the replica-
tion, recombination, and expression of eukaryotic genomes. Top-
ics: DNA replication, DNA recombination, gene transcription, 
RNA splicing, regulation of gene expression, protein synthesis, 
and protein folding. Prerequisite: Biology core. 

5 units, Win (Frydman, J; Gozani, O) 
 

BIO 203. Advanced Genetics 
(Same as DBIO 203, GENE 203) For graduate students in Bios-
cience programs; may be appropriate for graduate students in other 
programs. The genetic toolbox. Examples of analytic methods, 
genetic manipulation, genome analysis, and human genetics. Em-
phasis is on use of genetic tools in dissecting complex biological 
pathways, developmental processes, and regulatory systems. Fa-
culty-led discussion sections with evaluation of papers. Students 
with minimal experience in genetics should prepare by working 
out problems in college level textbooks. 

4 units, Aut (Stearns, T; Sidow, A; Barsh, G) 
 

BIO 205. DNA Repair and Genomic Stability 
Interactions of endogenous and environmental mutagens with cel-
lular DNA. Cellular responses to damaged DNA including molecu-
lar mechanisms for DNA repair, translesion DNA synthesis, and 
genetic recombination. Inducible repair responses and error-prone 
mechanisms. Human hereditary diseases that predispose to cancer. 
Relationships of DNA repair to mutagenesis, carcinogenesis, ag-
ing, and human genetic disease. Current research literature. Prere-
quisites: 41 and 118, or consent of instructor. 

3 units, Spr (Hanawalt, P; Ford, J) 
 

BIO 206. Field Studies in Earth Systems 
(Same as EARTHSYS 189) For advanced upper-division under-
graduates and graduate students. Field-based, focusing on the 
components and processes by which terrestrial ecosystems func-
tion. Topics from 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 projects test the original questions in 
the functioning of natural ecosystems. Admission by application; 
see Axess. Prerequisites: BIO 141 or EESS 160 (formerly GES 
160), or equivalent. 

5 units, alternate years, not given this year 
 
 
 
 
 
 

BIO 207. Life and Death of Proteins 
How proteins are made and degraded in the cell. Discussion of 
primary literature. Case studies follow the evolution of scientific 
ideas, and evaluate how different experimental approaches contri-
bute to our understanding of a biological problem. Emphasis on 
multidisciplinary approaches. Topics: protein folding and assem-
bly, mechanisms of chaperone action, sorting into organelles, mis-
folding and disease, and the ubiquitin-proteasome pathway. 
Enrollment limited to 30. 

3 units, Win (Frydman, J) 
 

BIO 209A. The Human Genome and Disease 
(Same as BIO 109A, HUMBIO 158) The variability of the human 
genome and the role of genomic information in research, drug 
discovery, and human health. Concepts and interpretations of ge-
nomic markers in medical research and real life applications. Hu-
man genomes in diverse populations. Original contributions from 
thought leaders in academia and industry and interaction between 
students and guest lecturers. 

3 units, Win (Heller, R) 
 

BIO 209B. The Human Genome and Disease: Genetic Diversity 
and Personalized Medicine 
(Same as BIO 109B) Continuation of 109A/209A. Genetic drift: 
the path of human predecessors out of Africa to Europe and then 
either through Asia to Australia or through northern Russia to 
Alaska down to the W. Coast of the Americas. Support for this 
idea through the histocompatibility genes and genetic sequences 
that predispose people to diseases. Guest lectures from academia 
and pharmaceutical companies. Prerequisite: Biology or Human 
Biology core. 

3 units, Spr (Heller, R) 
 

BIO 212. Human Physiology 
(Same as BIO 112, HUMBIO 133) The functioning of organ sys-
tems emphasizing mechanisms of control and regulation. Topics: 
structure and function of endocrine and central nervous systems, 
cardiovascular physiology, respiration, salt and water balance, 
exercise, and gastrointestinal physiology. Prerequisite: Biology or 
Human Biology core. 

4 units, Win (Garza, D) 
 

BIO 213. Biology of Viruses 
Principles of virus growth, genetics, architecture, and assembly. 
The relation of temperate viruses and other episomes to the host 
cell. Prerequisite: Biology core. Recommended: 118. 

3 units, Win (Campbell, A) 
 

BIO 214. Advanced Cell Biology 
(Same as BIOC 224) For Ph.D. students. Current research on cell 
structure, function, and dynamics. Topics include complex cell 
phenomena such as cell division, apoptosis, compartmentalization, 
transport and trafficking, motility and adhesion, differentiation, 
and multicellularity. Current papers from the primary literature. 
Prerequisite for advanced undergraduates: BIO 129A,B, and con-
sent of instructor. 

2-5 units, Win (Kopito, R; Theriot, J; Pfeffer, S; Straight, A; 
Nachury, M) 

 

BIO 215. Biochemical Evolution 
Biochemical viewpoints on the evolutionary process. Topics: pre-
biotic biochemistry and the origins of life; adaptive organization of 
metabolism; enzyme polymorphisms and other biochemical as-
pects of population genetics; macromolecular phylogeny and pro-
tein clocks. Prerequisites: Biology core or substantial equivalent. 

3 units, Win (Watt, W) 
BIO 216. Terrestrial Biogeochemistry 
Nutrient cycling and the regulation of primary and secondary pro-
duction in terrestrial, freshwater, and marine ecosystems; land-
water and biosphere-atmosphere interactions; global element 
cycles and their regulation; human effects on biogeochemical 
cycles. Prerequisite: graduate standing in science or engineering; 
consent of instructor for undergraduates or coterminal students. 

3 units, alternate years, not given this year 
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BIO 217. Neuronal Biophysics 
Biophysical descriptions and mechanisms of passive and excitable 
membranes, ion channels and pumps, action potential propagation, 
and synaptic transmission. Introduction to dynamics of single neu-
rons and neuronal networks. Emphasis is on the experimental basis 
for modern research applications. Interdisciplinary aspects of biol-
ogy and physics. Literature, problem sets, and student presenta-
tions. Prerequisites: undergraduate physics, calculus, and biology. 

4 units, Win (Schnitzer, M) 
 

BIO 218. Genetic Analysis of Biological Processes 
(Same as BIO 118) Genetic principles and their experimental ap-
plications. Emphasis is on the identification and use of mutations 
to study cellular function. Prerequisite: Biology core. 
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5 units, Spr (Staff) 
 

BIO 222. Exploring Neural Circuits 
Seminar. The logic of how neural circuits control behavior; how 
neural circuits are assembled during development and modified by 
experience. Emphasis is on primary literature. Topics include: 
neurons as information processing units; simple and complex cir-
cuits underlying sensory information processing and motor control; 
and development and plasticity of neural circuits. Advanced un-
dergraduates with background in physical science, engineering, 
and biology may apply to enroll. Recommended: neuroscience. 

3 units, not given this year 
 

BIO 223. Stochastic and Nonlinear Dynamics 
(Same as APPPHYS 223) Theoretical analysis of dynamical 
processes: dynamical systems, stochastic processes, and spati-
otemporal dynamics. Motivations and applications from biology 
and physics. Emphasis is on methods including qualitative ap-
proaches, asymptotics, and multiple scale analysis. Prerequisites: 
ordinary and partial differential equations, complex analysis, and 
probability or statistical physics. 

3 units, Spr (Fisher, D), alternate years, not given next year 
 

BIO 230. Molecular and Cellular Immunology 
For advanced undergraduate and graduate students. Components of 
the immune system and mechanisms of immune responses: struc-
ture, function, and genetics 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. Emphasis is on key experi-
mental approaches. Prerequisite for undergraduates: Biology or 
Human Biology core, or consent of instructor. 

4 units, Aut (Jones, P) 
 

BIO 230A. Molecular and Cellular Immunology Literature 
Review 
Special discussion section for graduate students. Supplement to 
230. Corequisite: 230. 

1 unit, Aut (Jones, P) 
 

BIO 231. Evolution of Life Histories 
Life histories as descriptions of reproduction, survival, and growth 
over the lives of individuals. Theoretical approaches to the dynam-
ics and evolution of life histories and of populations with different 
life histories. Experimental data on natural populations and me-
thods for their analysis. 

3 units, alternate years, not given this year 
 

BIO 232. Advanced Imaging Lab in Biophysics 
(Same as APPPHYS 232, BIO 132, BIOPHYS 232, MCP 232) 
Laboratory and lectures. Advanced microscopy and imaging, em-
phasizing hands-on experience with state-of-the-art techniques. 
Students construct and operate working apparatus. Topics include 
microscope optics, Koehler illumination, contrast-generating me-
chanisms (bright/dark field, fluorescence, phase contrast, differen-
tial interference contrast), and resolution limits. Laboratory topics 
vary by year, but include single-molecule fluorescence, fluores-
cence resonance energy transfer, confocal microscopy, two-photon 
microscopy, and optical trapping. Limited enrollment. Recom-
mended: basic physics, Biology core or equivalent, and consent of 
instructor. 

4 units, Spr (Block, S; Schnitzer, M; Smith, S; Stearns, T) 
 
 
 
 
 

BIO 237. Plant Genetics 
(Same as BIO 137) Gene analysis, mutagenesis, transposable ele-
ments; developmental genetics of flowering and embryo develop-
ment; biochemical genetics of plant metabolism; scientific and 
societal lessons from transgenic plants. Prerequisite: Biology core 
or consent of instructor. 

3-4 units, Spr (Walbot, V) 
 

BIO 243. Evolution 
(Same as BIO 143) The basic facts and principles of the evolution 
of all life. The logic of and evidence for the correctness of Dar-
win’s argument for evolution by natural selection. How Mendelian 
genetics was integrated into evolutionary thinking. The integration 
of physiological and ecological perspectives into the study of evo-
lutionary adaptation within species. Species formation and evolu-
tionary divergence among species. Patterns of evolution over long 
time scales. 

3 units, Aut (Watt, W) 
 

BIO 244. Fundamentals of Molecular Evolution 
(Same as BIO 113) The inference of key molecular evolutionary 
processes from DNA and protein sequences. Topics include ran-
dom genetic drift, coalescent models, effects and tests of natural 
selection, combined effects of linkage and natural selection, codon 
bias and genome evolution. Prerequisites: Biology core or graduate 
standing in any department, and consent of instructor. 

4 units, Spr (Petrov, D) 
 

BIO 245. Behavioral Ecology 
(Same as BIO 145) 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. Pre-
requisites: Biology or Human Biology core, or consent of instruc-
tor. Recommended: statistics. 

4 units, not given this year 
 

BIO 247. Controlling Climate Change in the 21st Century 
(Same as BIO 147, EARTHSYS 147, EARTHSYS 247, HUMBIO 
116) Global climate change science, impacts, and response strate-
gies. Topics: scientific understanding of the climate system; mod-
eling future climate change; global and regional climate impacts 
and vulnerability; mitigation and adaptation approaches; the inter-
national climate policy challenge; and decarbonization of energy 
and transportation systems. 

3 units, alternate years, not given this year 
 

BIO 249. The Neurobiology of Sleep 
(Same as BIO 149, HUMBIO 161) (Graduate students register for 
249.) Preference to seniors and graduate students. The neuroche-
mistry and neurophysiology of changes in brain activity and con-
scious awareness associated with changes in the sleep/wake state. 
Behavioral and neurobiological phenomena including sleep regula-
tion, sleep homeostasis, circadian rhythms, sleep disorders, sleep 
function, and the molecular biology of sleep. Enrollment limited to 
16. 

4 units, alternate years, not given this year 
 

BIO 250. Human Behavioral Biology 
(Same as BIO 150, HUMBIO 160) Multidisciplinary. How to ap-
proach complex normal and abnormal behaviors through biology. 
How to integrate disciplines including sociobiology, ethology, 
neuroscience, and endocrinology to examine behaviors such as 
aggression, sexual behavior, language use, and mental illness. 

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

BIO 254. Molecular and Cellular Neurobiology 
(Same as BIO 154, NBIO 254) For advanced undergraduates and 
graduate students. Cellular and molecular mechanisms in the or-
ganization and functions of the nervous system. Topics: wiring of 
the neuronal circuit, synapse structure and synaptic transmission, 
signal transduction in the nervous system, sensory systems, mole-
cular basis of behavior including learning and memory, molecular 
pathogenesis of neurological diseases. Prerequisite for undergra-
duates: Biology core or equivalent, or consent of instructors. 

4-5 units, alternate years, not given this year 
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BIO 257. Plant Biochemistry 
(Same as BIO 157) The biochemistry of plants relevant to their 
physiology and cell biology. Topics include: the biosynthesis, 
assembly, function, and regulation of cell walls; lipids; pigments; 
photoreceptors; transporters; and the response of plants to patho-
gens and stresses. Prerequisite: Biology core or equivalent, or con-
sent of instructors. 

3-4 units, not given this year 
 

BIO 258. Neural Development 
For Ph.D. students. Seminar; students also attend BIO 158 lectures. 
Topics: neural induction and patterning, cell lineage, neurogenesis, 
neuronal migration, axonal pathfinding, synapse elimination, the 
role of activity, critical periods, and the development of behavior. 
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4 units, alternate years, not given this year 
 

BIO 263. Neural Systems and Behavior 
(Same as BIO 163, HUMBIO 163) The field of neuroethology and 
its vertebrate and invertebrate model systems. Research-oriented. 
Readings include reviews and original papers. How animal brains 
compare; how neural circuits are adapted to species-typical beha-
vior; and how the sensory worlds of different species represent the 
world. Lectures and required discussions. Prerequisites: BIO 42, 
HUMBIO 4A. 

4 units, Aut (Fernald, R), alternate years, not given next year 
 

BIO 264. Biosphere-Atmosphere Interactions 
(Same as BIO 164) Physiological, ecological, and physical aspects 
of ecosystem function, emphasizing how ecosystems influence and 
are influenced by the atmosphere. Prerequisites: 42, 43; or consent 
of instructor. 

4 units, alternate years, not given this year 
 

BIO 265. Cellular and Molecular Therapeutic Approaches to 
Neurological Disorders 
(Same as BIO 165) Current therapeutic research for neurological 
conditions, including stroke, epilepsy, neurodegenerative disord-
ers, depression, anxiety, and aging. Sources include primary litera-
ture. Guest lecturers. 

1 unit, Win (Sorrells, S) 
 

BIO 266. Faunal Analysis: Animal Remains for the Archaeo-
logist 
(Same as ANTHRO 113, ANTHRO 213, BIO 166) The analysis of 
fossil animal bones and shells to illuminate the behavior and ecol-
ogy of prehistoric collectors, especially ancient humans. Theoreti-
cal and methodoloigcal issues. The identification, counting, and 
measuring of fossil bones and shells. Labs. Methods of numerical 
analysis. 

5 units, Spr (Staff) 
 

BIO 267. Molecular Mechanisms of Neurodegenerative Disease 
(Same as NENS 267) The epidemic of neurodegenerative disorders 
such as Alzheimer’s and Parkinson’s disease occasioned by an 
aging human population. Genetic, molecular, and cellular mechan-
isms. Clinical aspects through case presentations. 

4 units, Win (Kopito, R; Wyss-Coray, A; Reimer, R), alternate 
years, not given next year 

 

BIO 271. Principles of Cell Cycle Control 
(Same as BIO 171) Genetic analysis of the key regulatory circuits 
governing the control of cell division. Illustration of key principles 
that can be generalized to other synthetic and natural biological 
circuits. Focus on tractable model organisms; growth control; irre-
versible biochemical switches; chromosome duplication; mitosis; 
DNA damage checkpoints; MAPK pathway-cell cycle interface; 
oncogenesis. Analysis of classic and current primary literature. 

3 units, Aut (Skotheim, J) 
 
 
 
 
 
 
 
 
 
 
 
 
 

BIO 274S. Hopkins Microbiology Course 
(Same as BIOHOPK 274, CEE 274S, EESS 253S) (Formerly GES 
274S.) Four-week, intensive. The interplay between molecular, 
physiological, ecological, evolutionary, and geochemical processes 
that constitute, cause, and maintain microbial diversity. How to 
isolate key microorganisms driving marine biological and geo-
chemical diversity, interpret culture-independent molecular charac-
terization of microbial species, and predict causes and conse-
quences. Laboratory component: what constitutes physiological 
and metabolic microbial diversity; how evolutionary and ecologi-
cal processes diversify individual cells into physiologically hetero-
geneous populations; and the principles of interactions between 
individuals, their population, and other biological entities in a dy-
namically changing microbial ecosystem. Prerequisites: CEE 
274A,B, or equivalents. 

9-12 units, Sum (Spormann, A; Francis, C) 
BIO 277. Plant Microbe Interaction 
(Same as BIO 177) Plant pathology and plant symbiosis.Topics 
include: prokaryotic and eukaryotic pathogens; molecular, genetic, 
and cellular basis for microbial pathogenicity and host defense; 
genetics and cell biology of nitrogen-fixing symbiosis and for my-
corrhizal associations. Evolutionary context. Prerequisites: Biology 
core and two or more upper division courses in genetics, molecular 
biology, or biochemistry. Recommended: plant genetics or plant 
biochemistry. 

3 units, Spr (Long, S; Mudgett, M), alternate years, not given 
next year 

 

BIO 278. Microbiology Literature 
(Same as BIO 178) For advanced undergraduates and first- or 
second-year graduate students. Critical reading of the research 
literature in prokaryotic genetics and molecular biology, with par-
ticular applications to the study of major human pathogens. Classic 
and foundational papers in pathogenesis, genetics, and molecular 
biology; more recent literature on prokaryotic pathogens such as 
Salmonella, Vibrio, and/or Yersinia. Current papers cover research 
approaches including biochemistry, genomics, pathogenesis, and 
cell biology. Prerequisites: Biology Core and two upper-division 
courses in genetics, molecular biology, or biochemistry. 

3 units, Win (Long, S) 
 

BIO 283. Theoretical Population Genetics 
(Same as BIO 183) Models in population genetics and evolution. 
Selection, random drift, gene linkage, migration, and inbreeding, 
and their influence on the evolution of gene frequencies and chro-
mosome structure. Models are related to DNA sequence evolution. 
Prerequisites: calculus and linear algebra, or consent of instructor. 

3 units, Spr (Feldman, M) 
 

BIO 285. Evolution of Reproductive Social Behavior 
(Same as BIO 185) Seminar. Controversies surrounding theory and 
data for the evolution of sex, gender, and sexuality. Issues include 
the critique of Darwin’s theory of sexual selection, and the accura-
cy of the metaphor of universal selfishness and sexual conflict in 
biological nature. Readings include Evolution’s Rainbow and The 
Genial Gene, and primary literature. 

3 units, Aut (Roughgarden, J), alternate years, not given next 
year 

 

BIO 286. Natural History of the Vertebrates 
(Same as BIO 186) Broad survey of the diversity of vertebrate life. 
Discussion of the major branches of the vertebrate evolutionary 
tree, with emphasis on evolutionary relationships and key adapta-
tions as revealed by the fossil record and modern phylogenetics. 
Modern orders introduced through an emphasis on natural history, 
physiology, behavioral ecology, community ecology, and conser-
vation. Lab sessions focused on comparative skeletal morphology 
through hands-on work with skeletal specimens. Discussion of 
field methods and experience with our local vertebrate communi-
ties through field trips to several of California’s distinct biomes. 
Prerequisite: Biology core. 

4 units, Spr (Hadly, E), alternate years, not given next year 
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BIO 288. Biochemistry I 
(Same as BIO 188, CHEMENG 181, CHEMENG 281, CHEM 
181) (CHEMENG offerings formerly listed as 188/288.) Chemi-
stry of major families of biomolecules including proteins, nucleic 
acids, carbohydrates, lipids, and cofactors. Structural and mecha-
nistic analysis of properties of proteins including molecular recog-
nition, catalysis, signal transduction, membrane transport, and 
harvesting of energy from light. Molecular evolution. Prerequi-
sites: CHEM 135 or 171. 

3 units, Win (Zare, R; Cegelski, L) 
 

BIO 289. Biochemistry II 
(Same as BIO 189, CHEMENG 183, CHEMENG 283, CHEM 
183) Focus on metabolic biochemistry: the study of chemical reac-
tions that provide the cell with the energy and raw materials neces-
sary for life. Topics include glycolysis, gluconeogenesis, the citric 
acid cycle, oxidative phosphorylation, photosynthesis, the pentose 
phosphate pathway, and the metabolism of glycogen, fatty acids, 
amino acids, and nucleotides as well as the macromolecular ma-
chines that synthesize RNA, DNA, and proteins. Medical relev-
ance is emphasized throughout. Prerequisite: BIO 188/288 or 
CHEM 181 or CHEMENG 181/281 (formerly 188/288). 
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3 units, Spr (Dunn, A) 
 

BIO 290. Teaching of Biology 
Open to upper-division undergraduates and graduate students. 
Practical experience in teaching lab biology or serving as an assis-
tant in a lecture course. May be repeated for credit. Prerequisite: 
consent of instructor. 

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

BIO 290X. Out-of-Department Teaching 
May be repeated for credit. Prerequisite: consent of instructor. 

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

BIO 291. Development and Teaching of Core Experimental 
Laboratories 
Preparation for teaching the core experimental courses (44X and 
44Y). Emphasis is on lab, speaking, and writing skills. Focus is on 
updating the lab to meet the changing technical needs of the stu-
dents. Must be taken prior to teaching either of the above courses. 
May be repeated for credit. Prerequisite: selection by instructor. 

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

BIO 294. Cellular Biophysics 
(Same as APPPHYS 294) Physical biology of dynamical and me-
chanical processes in cells. Emphasis is on qualitative understand-
ing of biological functions through quantitative analysis and sim-
ple mathematical models. Sensory transduction, signaling, adapta-
tion, switches, molecular motors, actin and microtubules, motility, 
and circadian clocks. Prerequisites: differential equations and in-
troductory statistical mechanics. 

3 units, Aut (Fisher, D), alternate years, not given next year 
 

BIO 300. Graduate Research 
For graduate students only. Individual research by arrangement 
with in-department instructors. 

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

BIO 300X. Out-of-Department Graduate Research 
Individual research by arrangement with out-of-department in-
structors. Master’s students: credit for work arranged with out-of-
department instructors is restricted to Biology students and re-
quires approved department petition. See 
http://biohonors.stanford.edu for more information. May be re-
peated for credit. 

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

BIO 301. Frontiers in Biology 
Limited to and required of first-year Ph.D. students in molecular, 
cellular, and developmental biology. Current research in molecu-
lar, cellular, and developmental biology emphasizing primary re-
search literature. Held in conjunction with the department’s Mon-
day seminar series. Students and faculty meet weekly before the 
seminar for a student presentation and discussion of upcoming 
papers. 

1-3 units, Aut (Skotheim, J; Morrison, A), Win (Skotheim, J; 
Morrison, A) 

 
 

BIO 302. Current Topics and Concepts in Population Biology, 
Ecology, and Evolution 
Required of first-year PhD students in population biology, and 
ecology and evolution.  

1 unit, Aut (Ehrlich, P) 
 

BIO 303. Current Topics and Concepts in Population Biology, 
Ecology, and Evolution 
Required of first-year PhD students in population biology, and 
ecology and evolution. Major conceptual issues and developing 
topics. 

1 unit, Win (Ehrlich, P) 
 

BIO 304. Current Topics and Concepts in Population Biology, 
Ecology, and Evolution 
Required of first-year PhD students in population biology, and 
ecology and evolution.  

1 unit, Spr (Ehrlich, P) 
 

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

1 unit, Aut (Heller, C; Sapolsky, R; Fernald, R) 
 

BIO 312. Ethical Issues in Ecology and Evolutionary Biology 
Focus is on ethical issues addressed in Donald Kennedy’s Aca-
demic Duty and others of importance to academics and scientists 
in the fields of ecology, behavior, and evolutionary biology. Dis-
cussions led by faculty and outside guests. Satisfies ethics course 
requirement for ecology and evolutionary biology. Prerequisite: 
PhD student in the ecology and evolutionary biology or marine 
program, or consent of instructor. 

1 unit, Aut (Ehrlich, P) 
 

BIO 315. Seminar in Biochemical Evolution 
Literature review and discussion of current topics in biochemical 
evolution and molecular evolutionary genetics. Prerequisite: con-
sent of instructor. 

1-3 units, Aut (Watt, W), Win (Watt, W), Spr (Watt, W) 
 

BIO 323. Detecting Climate-Driven Changes in California 
Plant Ranges 
Seminar. For advanced undergraduates and graduate students. 
Future anthropogenic climate change will continue to alter plant 
communities, plant ranges, and ecosystems. Studies have already 
documented plant and animal range shifts across the globe, yet 
many questions remain as to how plants will respond to climate 
change. Which taxa and functional groups will be most sensitive to 
changes in climate? What will happen to ecological communities 
with differential response of plant species to climate? Focus is on 
analyzing trends in climate change and long-term plant distribution 
data in California. May be repeated for credit. Prerequisite: fami-
liarity with statistical, spatial, or modeling analyses. 

1-2 units, not given this year 
 

BIO 324. Interpreting Ecological Data 
Experimental design and the theory behind and appropriate use of 
parametric statistics including: student t-test; analysis of variance; 
linear regression and some variations including logistic regression 
and multiple regression; analysis of covariance; chi-squared simi-
larity test; testing the independence of multiple tests; Monte Carlo 
and bootstrapping methods. Students encouraged to use data from 
their own research. Course does not fulfill undergraduate statistics 
requirement. Prerequisite: consent of instructor. 

4 units, not given this year 
 

BIO 326. Foundations in Biogeography 
Focus on classic papers covering the global distribution and abun-
dance of organisms through time. Topics include: phylogenetics, 
phylogeography, plate tectonics, island biogeography, climatic 
change, dispersal, vicariance, ecology of invasions, extinction, 
gradients, diversity, conservation and a history of the field. 

2 units, Win (Hadly, E; Fukami, T), alternate years, not given 
next year 

 

BIO 342. Plant Biology Seminar 
Topics announced at the beginning of each quarter. Current litera-
ture. May be repeated for credit. See 
http://carnegiedpb.stanford.edu/seminars/seminars.php. 

1-3 units, Aut (Walbot, V), Win (Walbot, V), Spr (Walbot, V) 
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BIO 344. Advanced Seminar in Cellular Biology 
Enrollment limited to graduate students directly associated with 
departmental research groups working in cell biology. 

1 unit, not given this year 
 

BIO 346. Advanced Seminar on Prokaryotic Molecular Biolo-
gy 
Enrollment limited to PhD students associated with departmental 
research groups in genetics or molecular biology. 

1 unit, not given this year 
 

BIO 383. Seminar in Population Genetics 
Literature review, research, and current problems in the theory and 
practice of population genetics and molecular evolution. Prerequi-
site: consent of instructor. 

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

 

BIO 384. Theoretical Ecology 
Recent and classical research papers in ecology, and presentation 
of work in progress by participants. Prerequisite: consent of in-
structor. 

1-3 units, not given this year 
 

BIO 388. Communication and Leadership Skills 
(Same as IPER 210) Focus is on delivering information to policy 
makers and the lay public. How to speak to the media, Congress, 
and the general public; how to write op-eds and articles; how to 
package ideas including titles, abstracts, and CVs; how to survive 
peer review, the promotion process, and give a job talk; and how to 
be a responsible science advocate. 

2 units, Spr (Staff) 
 

BIO 459. Frontiers in Interdisciplinary Biosciences 
(Same as BIOC 459, BIOE 459, CHEMENG 459, CHEM 459, 
PSYCH 459) Students register through their affiliated department; 
otherwise register for CHEMENG 459. For specialists and non-
specialists. Sponsored by the Stanford BioX Program. Three semi-
nars per quarter address scientific and technical themes related to 
interdisciplinary approaches 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-seminars introduce basic con-
cepts and background for non-experts. Registered students attend 
all pre-seminars; others welcome. See 
http://biox.stanford.edu/courses/459.html. Recommended: basic 
mathematics, biology, chemistry, and physics. 

1 unit, Aut (Robertson, C), Win (Robertson, C), Spr (Robertson) 
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