BIOCHEMISTRY

Emeriti: (Professors) Robert L. Baldwin, Paul Berg, David S. Hogness,
Arthur Kornberg, A. Dale Kaiser, |. Robert Lehman

Chair: Mark A. Krasnow

Professors: Patrick O. Brown, DouglasL. Brutlag, Gilbert Chu, Ronald
W. Davis, JamesE. Ferrell, Jr., Daniel Herschlag, Mark A. Krasnow,
Suzanne R. Pfeffer, JamesA. Spudich

Associate Professors: Pehr A. B. Harbury, JulieA. Theriot

Assistant Professor: Aaron F. Straight

Courtesy Professors: Chaitan S. Khosla, Sharon Long

Department Offices: Beckman Center, B400

Mail Code: 94305-5307

Phone: (650) 723-6161

Web Site: http://biochemistry.stanford.edu
Courses given in Biochemistry have the subject code BIOC. For a

completelist of subject codes, see Appendix.

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

Advanced coursesofferedinmorespecialized areasemphasi zerecent
developmentsinbiochemistry, cell biology, and molecular biology. These
courses include the physical and chemical principles of biochemistry,
enzyme reaction mechanisms, membrane trafficking and biochemistry,
molecular motors and the cytoskeleton, mechanisms and regulation of
nucleic acid replication and recombination, the biochemistry of bacterial
and animal viruses, themolecul ar basisof morphogenesis, themolecular
andcell biology of yeast, and thestructureand function of both eukaryotic
and prokaryotic chromosomes.

Opportunitiesexist for directed reading and research in biochemistry
and molecular biology, utilizing the most advanced research facilities,
including those for light and electron microscopy, chromatography and
electrophoresis, protein and nucleic acid purification, rapid kinetic analy-
sis, synthesisandanalysis, singlemol ecul eanal ysesusing laser light traps,
microarray generation and analysis and computer graphic workstation
facilitiesfor proteinand nucleicacid structural analysis. Ongoingresearch
utilizesavariety of organisms, from bacteriato animal cells.

GRADUATE PROGRAM

DOCTOR OF PHILOSOPHY

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

TheDepartment of Biochemistry offersaPh.D. programwhichbegins
inthe Autumn Quarter of each year. The program of study isdesigned to
prepare students for productive careersin biochemistry; itsemphasisis
training inresearch, and each student works closely with membersof the
faculty. In addition to the requirement for a Ph.D. dissertation based on
original research, studentsarerequired to completesix advanced courses
in biochemistry and related areas among the 135 total units required for
the Ph.D. Selection of these courses is tailored to fit the background and
interests of each student. A second requirement involves the submission
of two research proposals which are presented by the student to a small
committeeof departmental faculty memberswho areal soresponsiblefor
monitoring the progressof student curricul ar and research programs, and
ajournal club presentation. All Ph.D. studentsareexpected to participate
actively inthedepartment’ sseminar program, and studentsareencouraged
toattend andto present papersat regional and national meetingsincellular
biochemistry and molecular biology. Teaching experienceisan integral
part of the Ph.D. curriculum and isrequired for the degree.

TheDepartment of Biochemistry offersanM.S. degreeonly tostudents
already enrolledinthePh.D. program. Studentsshoul d contact the Gradu-
ate Studies adviser for more details.

Thoseapplyingfor graduatestudy should haveat | east abaccal aureate
degreeand should havecompletedwork incell and devel opmental biology,
basi ¢ biochemistry and molecular biology, and genetics. Alsorequired are:
at least oneyear of university physics; differential and integral calculus;
andanalytical, organic, inorganic, and physical chemistry. Thedepartment
isespecially interested in those applicantswho haveresearch experience
in biology or chemistry. Students must submit an application, including
transcriptsand letters of recommendation, by December 12.

Applications should be submitted at http://gradadmissions.stanford.
edu. Applicants are notified by March 24 of decisions on their applications.
Stanford University requires scoresfromthe Graduate Record Examina-
tion(GRE) (verbal, quantitative, and anal ytical), and applicantsareencour-
aged to submit scores from the GRE Subject Test in either biochemistry,
biology, or chemistry. Applicants should take the October GRE exam.

All applicants are urged to compete for non-Stanford fellowships or
scholarships,and U.S. citizensshould compl etean applicationfor aNation-
al ScienceFoundation Predoctoral Traineeship. Studentsareprovidedwith
financial support to cover normal living expenses; Stanford tuition costs
arepaid. Applicantsfor admissionto thedepartment are considered without
regardtorace, color, creed, religion, sex, age, national origin, or marital status.

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

At present, the primary research interests of the department are the
structureand function of proteinsand nucleic acids, thebiochemistry and
control of devel opment processes, mol ecular motorsand thecytoskel eton,
the trafficking of proteins between membrane-bound organelles, the control
andregul ation of geneexpression, bioinformatics/proteinstructuredesign,
andtheapplicationof microarraysto problemsin human healthand disease.

COURSES

BIOC 118Q. Genomics and M edicine—Stanford Introductory Semi-
nar. Preference to sophomores. Knowledge gained from sequencing
human, bacterial, and viral genomes and implications for medicine and
biomedical research. Novel diagnoses(chips, SNPsand geneexpression)
and treatment of diseasesincluding gene therapy, stem cell therapy, and
rational drug design. Ethical implicationsof stem cell therapy and usesof
genetic information. Use of genome and disease databases to determine
genefunctionin disease, diagnosis, and potential treatments. See http://
biochem118.stanford.edu. GER:DB-EngrA ppSci
3units, Spr (Brutlag, D)

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

BIOC 201. Advanced Molecular Biology—L iterature-based lectures
and discussion on rapidly devel oping frontiersin chromosome structure
and function and modern insights into the control of gene expression.
Emphasi sisonexperimental approachesandinsights. Topicsincludechro-
mosomeorgani zation, novel modesof transcriptional control, RNA-based
mechanismsfor controlling gene expression and emerging transl ational
regulatory mechanisms. Prerequisite: undergraduate molecular biology.
5 units, not given thisyear

BIOC 202. Metabolic Biochemistry: Structure, Metabolism, and
Ener getics—(Review course for medical students only). Structure and
function of biological molecules, enzymekineti csand mechanisms, bio-
energetics, pathways of intermediary metabolism and their control, and
membrane structure and function. Course offered viaonlinelecturesand
problem sets, with weekly small-group review sessions.

1-3 units, Aut (Brutlag, D)

BIOC 205. M olecular Foundationsof M edicine—Topicsinclude: DNA
structure, replication, repair, and recombination; chromosome structure
and function; geneexpressionincluding mechanismsfor regulating tran-
scriptionand transl ation; and methodsfor manipulating DNA, RNA, and
proteins. Patient presentationsillustrate how molecular biology affects
the practice of medicine.

3units, Aut (Brown, P; Chu, G; Krasnow, M)
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BIOC 210.Advanced Topics in Membrane Trafficking—Thestructure,
function, and biosynthesi sof cellular membranesand organelles. Current
literature. Prerequisite: consent of instructor.

3units, Spr (Pfeffer, S

BIOC 215. Frontiersin Biological Research—(Same as DBIO 215,
GENE 215.) Literature discussion in conjunction with the Frontiersin
Biological Research seminar series hosted by Biochemistry, Develop-
mental Biology, and Geneticsinwhichdistinguishedinvestigatorspresent
currentwork. Studentsand faculty meet beforehandto discusspapersfrom
the speaker’sprimary research literature. Students meet with the spesker
after theseminar todiscusstheir research and futuredirection, commonly
used techniquesto study problemsin biology, and comparison between
the genetic and biochemical approachesin biological research.
1 unit, Aut, Win (Harbury, P; Brunet, A; Villeneuve, A)

BI1OC 218. Computational M olecular Biology—(SameasBIOMEDIN
231.) Vialnternet. For mol ecul ar biol ogi stsand computer scientists. Rep-
resentation and analysis of genomes, sequences, and proteins. Strengths
and limitations of existing methods. Course work performed on web or
using downloadable applications. See http://biochem218.stanford.edu.
Prerequisites: introductory molecular biology courseat level of BIOSCI
41 or consent of instructor.
3units, Aut, Win, Sor (Brutlag, D)

BIOC 220. Chemistry of Biological Processes—(Same as CSB 220.)
The principles of organic and physical chemistry as applied to biomol-
ecules. Goal isaworking knowledge of chemical principlesthat underlie
biological processes, and chemical tools used to study and manipulate
biological systems. Prerequisites: organic chemistry and biochemistry,
or consent of instructor.

4 units, Aut (Herschlag, D; Chen, J; Bogyo, M; Wandless, T)

BIOC 221. The Teaching of Biochemistr y—Required for teaching as-
sistantsin Biochemistry. Practical experienceinteachingonaone-to-one
basis, and problem set design and analysis. Familiarization with current
lecture and text materials; eval uations of class papersand examinations.
Prerequisite: enrollment in the Biochemistry Ph.D. program or consent
of instructor.

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

BIOC 224. Cell Biology of Physiological Processes—(SameasBIOSCI
214.) For Ph.D. students. Current research on cell structure, function, and
dynamics. Topicsinclude complex cell phenomenasuch ascell division,
apoptosis, compartmentalization, transport and trafficking, motility and
adhesion, differentiation, and multicellularity. Current papers from the
primary literature. Prerequisite for advanced undergraduates: BIOSCI
129A,B, and consent of instructor.

2-5units, Win(Theriot, J; Nelson, W, Sraight, A; Bogyo, M; Pfeffer, S

BIOC 225. Interdisciplinary Approachesto Cell Biology: the Roleof
the Cytoskeleton—The molecular basis of energy transduction leading
to movements generated by microfilament-based and microtubule-based
motors. Forms of myosin, dynein, and kinesin and their rolesin the cell
asamodel for understanding the structural, biochemical, and functional
properties of biological machines. Topics: structure of the molecular
motors and their accessory proteins; regulation of the function of motile
assemblies; functions of molecular motorsin cells; spatia and temporal
controls on the formation of motile assembliesin cells. Experimental
approaches: genetic analysis, DNA cloning and expression, reconstitu-
tion of functional assemblies from purified proteins, x-ray diffraction,
three-dimensional reconstruction of electron microscope images, spec-
troscopic methods, high-resol ution light microscopy, and computational
approaches. Prerequisites: basic biochemistry and cell biology.
3units, Spr (Spudich, J)
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BI1OC 228. Computational Genomic Biology—Application of com-
putational genomicsmethodsto biological problems. Topicsinclude: as-
sembly of genomi c sequences, genomedatabases; comparativegenomics,
gene discovery; gene expression analyses including gene clustering by
expression, transcriptionfactor binding sitediscovery, metabolic pathway
discovery, functional genomics, and gene and genome ontologies; and
medical diagnosticsusing SNPsand geneexpression. Recent papersfrom
theliteratureand hands-on useof themethods. Prerequisites: introductory
course in computational molecular biology or genomics such as BIOC
218 or GENE 211. Vialnternet in Winter and Spring.
3units, Aut, Win, Spor (Brutlag, D)

BIOC 230. Molecular Interventionsin Human Disease—For M.D.
studentswhointend to declareaconcentrationinmolecul ar basi sof medi-
cine, M STPstudents, and Ph.D. students. A dvanced medical biochemistry
focusing on caseswheremol ecular-level research hasled to new medical
treatmentsor changesintheunderstanding of important diseases. Different
topics each week explore the underlying molecular basis of avariety of
diseases and the reasonsfor success and failurein molecular approaches
to treatment. Student-led discussions dissect papers from the primary
medical and scientific research literature.

2-3units, Aut (Theriot, J; Harbury, P)

BIOC 238. Computational Proteomic Biology—Application of
computational protein analysisto biological problems. Topicsinclude:
protein sequence analysis and comparison including protein sequence
databases, amino acid composition, protein alignment, protein motifs,
protein families, and probabilistic models of families; protein structure
including structure comparison and superposition methods, structural
motifs, and structure and domain databases; protein structure prediction
including secondary structure, homology modeling, threading, and ab
initio structure prediction; protein-protein interaction databases and
protein-protei ninteraction predi ction; and protein-DNA interactionmotifs
and protein-ligand docking. Prerequisite: BIOC 218 or SBIO/BIOPHY S
228. Vialnternetin Spring.
3units, Win, Spor (Brutlag, D)

BIOC 241. Biological M acromolecules—(Same as BIOPHY S 241,
SB10241.) Thephysical and chemical basisof macromolecular function.
Forcesthat stabilize biopolymerswith three-dimensional structuresand
their functional implications. Thermodynamics, molecular forces, and
kinetics of enzymatic and diffusional processes, and relationship totheir
practical applicationin experimental design and interpretation. Biologi-
cal function and the level of individual molecular interactionsand at the
level of complex processes. Case studies. Prerequisites: introductory
biochemistry and physical chemistry or consent of instructor.

3-5units, Aut (Herschlag, D; Puglisi, J; Garcia, K; Ferrell, J; Block, S,

Pande, V; Weis, W, Harbury, P)

BIOC 257. Currentsin Biochemistr y—Seminarsby Biochemistry fac-
ulty ontheir ongoingresearch. Background, current advancesandretreats,
general significance, and tactical and strategic research directions.

1 unit, Aut (Spudich, J)

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

BIOC 399. Graduate Research and Special Advanced Work—Inves-
tigations sponsored by individual faculty members.
1-18 units, Aut, Win, Spr, Sum (Staff)



BIOC 459. Frontiersin Interdisciplinary Biosciences—(Same as
BIOE 459, BIOSCI 459, CHEMENG 459, CHEM 459, PSY CH 459.
Students register through their affiliated department; otherwise register for
CHEMENG 459.) For specialists and non-specialists. Sponsored by the
Stanford BioX Program. Three seminars per quarter address scientific and
technical themesrel ated tointerdisci plinary approachesin bioengineering,
medicine, and the chemical, physical, and biological sciences. Leading
investigators from Stanford and the world present breakthroughs and
endeavorsthat cut across core disciplines. Pre-seminarsintroduce basic
concepts and background for non-experts. Registered students attend
all pre-seminars; others welcome. See http://www.stanford.edu/group/
biox/courses/459.html. Recommended: basic mathematics, biology,
chemistry, and physics.
1 unit, Aut, Win, Spr (Robertson, C)

COGNATE COURSES

Seerespective department listingsfor course description. See degree
requirements above or the program’s student services office for applicabil-
ity of these coursesto amajor or minor program.

CHEMENG 450. Advancesin Biotechnology
3units, Spr (Hwang, L; Swartz, J)

SBI O 242. M ethodsin M olecular Biophysics—(SameasBIOPHY S242.)
3 units, alternateyears, not given thisyear

This file has been excerpted from the Stanford Bulletin, 2007-08, pages
674-676 . Every effort hasbeen madeto ensureaccuracy; post-press
changesmay have been madehere. Contact theeditor of thebulletin
at arod@stanford.edu with changesor corrections. Seethe bulletin
web siteat http://bulletin.stanford.edu for additional infor mation.

STANFORD BULLETIN, 2007-08 | 3

>~
=
2
S
)
e
S
2
(]




