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GENETICS

Emeritus: (Professor) L. L. Cavalli-Sforza

Chair: David Botstein

Professors: David Botstein, Stanley N. Cohen, DavidR. Cox, RonaldW.
Davis, Uta Francke, Margaret T. Fuller, Leonard A. Herzenberg,
Richard M. Myers, Neil J. Risch, Matthew P. Scott, Lucille Shapiro

AssociateProfessors: Gregory S.Barsh, MicheleP. Calos, Mark A. Kay,
Stuart K. Kim, Tim Stearns

Assistant Professors: Julie C. Baker, James M. Ford, JoannaL. Moun-
tain, Arend Sidow, Anne M. Villenueve, DouglasE. Vollrath

Professors (Research): Leonore A. Herzenberg

Assistant Professors (Research): LauralLazzeroni, Zijie Sun

Visiting Professor: Alberto Piazza

Visiting Associate Professor: lan C. Hsu

GRADUATE PROGRAMS

University requirements for the Ph.D. degree are described in the
“Graduate Degrees” section of thisbulletin.

The Ph.D. program in the Department of Genetics offers graduate
studentsthe opportunity to study in all the major areas of modern genet-
ics research, including many aspects of human genetics (linkage map-
ping, physical mapping, cytogenetics, genetic epidemiol ogy and popu-
|ationgenetics), bacterial and yeast genetics, Drosophiladevel opmental
genetics, mouse genetics, immunogenetics, and mathematical biology.
Thedepartment al soincludestwo Genome Centers, the Stanford Human
Genome Mapping Center, and the Stanford DNA Sequence and Tech-
nology Center which are engaged in state-of-the-art mapping and se-
guencing of human and model organism genomes.

Thedepartment believesgeneticsshould beviewed asadisciplinethat
encompassesnot just aset of tool sbut acoherent and fruitful way of think-
ing about biology and medicine. It emphasizes, in the teaching of doc-
toral studentsand physician-scientists, thebroad scope of geneticthink-
ing, including not just molecul ar genetics, but alsoclassical, medical, and
population genetics. The department providestraining through labora-
tory rotations, dissertation research, aseries of advanced coursesin ge-
neticsand other areasof biomedical science, several seminar seriesand
colloquia, journal clubs, and an annual three-day retreat that includes
faculty, students, postdoctoral fellows, and staff scientists. A strong
emphasi sisplaced oninteractionsamong students, postdoctoral students,
and faculty within the department and throughout the campus.

TheDepartment of Geneticsislocatedinthe School of Medicineand
includesmodern, well-equipped | aboratories. Extensive computer sup-
port and advancedinstrumentation areavail ablefor research projects. The
department has 25 to 30 graduate studentsand 30 to 35 postdoctoral fel-
lows. In addition to interacting with the faculty and laboratoriesin the
department, students have contacts with amuch larger number of stu-
dents, fellows, and faculty in other biol ogical and biomedical programs
throughout the University.

During their first year, graduate studentsin the department take ad-
vanced graduate courses and sample several areas of research by doing
|aboratory rotationsin threeor four 1absinthe department. At theend of
thefirst year, students select alab in which to do their dissertation re-
search. Whilethedissertationresearchisgenerally performedinonelab,
collaborative projects with more than one faculty member are encour-
aged. In addition to interacting with their faculty preceptor, graduate
studentsreceiveinput regularly from other faculty memberswho serve
asadvisersontheir dissertation committee. Study for the Ph.D. general -
ly requiresbetween four and fiveyearsof graduatework, most of which
isspent on the dissertation research.

Graduate students are generally enrolled in the Ph.D. program, al-
thoughalimited number of M.D. candidatescan combineresearchtrain-
ing in genetics with their medical studies. Ph.D. candidates who have
passed thequalifyingexaminthesecondyear canopttoreceivetheM.S.
degree.

Thereareopportunitiesfor graduatestudentstoteachingraduatelevel
and professional school courses, although thereis no formal teaching
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requirement. In addition, students are encouraged to participatein an
education outreach program that i sadmini stered through the department
and which involves numerous opportunitiesto interact with secondary
school students and teachers, lay groups, and local science museums.

Studentswho haverecently received abachelor’ s, master’s,M.D., or
Ph.D. degreeinrelatedfieldsmay apply for graduatestudy inthe Depart-
ment of Genetics. Prospective students must have abackgroundin gen-
eral biology, chemistry, mathematics, and physics. Decisionsfor admis-
sionarebased onacomparison of therel ativemeritsof al thecandidates
academic abilitiesand potential for research. Studentswho wishto pur-
sueacombinedM.D./Ph.D. degreeareconsidered for admissionintothe
graduate program in the Department of Genetics after they have been
admitted totheM.D. programinthe School of Medicine. All applicants
areconsidered equally regardless of race, color, creed, religion, nation-
al origin, sexual preference, age, or gender.

Students are admitted to the graduate program in the Autumn Quar-
ter. Prospectivestudentsare encouraged to begintheapplication process
early enough to ensure that they are able to submit acomplete applica-
tion by the previous December 15, and are ableto apply for fellowships
by the previous November 15. All students acceptedintothe Ph.D. pro-
gramareprovided withfull tuition and astipendto cover costsof living.
Threetraining grantsfromtheU.S. National Institutesof Health provide
major support for thegraduatetraining programin thedepartment. Oth-
er student support isprovided by department fundsand fromtheresearch
grants, both federal and private, of the faculty. In addition, anumber of
graduate students are funded by fellowshipsfrom the National Science
Foundation or the Howard Hughes Medical Institute. Prospective stu-
dents are encouraged to apply for fellowships from these institutes by
requesting applicationsfromtheNational ScienceFoundation, Oakridge
Associated Universities, P.O. Box 3010, Oak Ridge, TN 37831-3010,
telephone (615) 483-3344; Howard Hughes Medical Institute, Fellow-
ship Office, National Research Council, 2101 Constitution Avenue, NW,
Washington, D.C. 20418, telephone (202) 334-2872. Applications are
due on November 1 of each year.

COURSES

For further information on the availability of courses, consult the
quarterly Time Schedule, or inquireat thedepartment office. Additional
coursesinor related to geneticsareincludedinthelistingsof thedepart-
ments of Biological Sciences, Biochemistry, Developmental Biology,
Microbiology and Immunology, and Structural Biology.

201. Human Genetics—The theoretical and experimental basis for
human genetics. Lectures/reading in molecular, chromosomal, cellular,
developmental, population, and medical genetics, emphasizing the lat-
ter. Prerequisites: knowledge of biochemistry and basic genetics.

4 units, Spr (Cox, Francke, Barsh)

203. Advanced Genetics—(Same as Devel opmental Biology 203, Bio-
logical Sciences203.) Exploresthe genetictoolbox. Examplesof analyt-
ic methods and modern synthetic genetic manipulation, including orig-
inal papers. Emphasisis on use of genetic tools in dissecting complex
biological pathways, developmental processes, and regul atory systems.
Graduate students in biological sciences welcome; those with minimal
experience in genetics should prepare themselves by working out prob-
lemsin Suzuki, et a, or Hartl, et al.
4 units, Aut (Botstein, Kim, Searns, Villeneuve, Sdow)

209. Geneticsof Vision and Vision Disor der s—Background informa-
tionabout thedevel opmental biology of theeye, thephysiology of vision,
and the biology of vision disorders that have a genetic basis. Examples
of genetically-related research problemsinvolving study of vision and/
or vision disorders.

1 unit (Cohen) alternate years, not given 2001-02

210. Advanced Human Genetics—For studentsin the Genetics Ph.D.
program; other graduate studentsby arrangement. Companion coursefor
201. Advanced principles of human and medical genetics. In-depth



discussion of human genetics; examplesfromrecent literature. Emphasis
is on molecular genetics and on experimental approaches.
2 units, Spr (Cox, Risch)

217.Mammalian Developmental Genetics—(SameasDevel opmental
Biology 217.) Topics: imprinting; early devel opment and implantation;
germ cell allotment; phenotypic consequences of targeted knockouts of
developmental, hox, and other developmental genesin mammals; tum-
origenesis; coat color mutations; classical mutations and positional
cloning; mutagenesisand insertional and genetraps; growth controlsand
Igfs; muscleand limb devel opment; sex determination; classical genetics
and gene mapping and inbred strains; segregation and T locus; and germ
and embryonic stem cells and teratocarcinomas. Weekly lecture, plus
guest lecture or aliterature discussion.
2 units (Barsh, Nusse) alternate years, given 2001-02

222. Method and Logic in Experimental Genetics—For graduate
studentsonly. Experimental design. Weekly topicscentral toresearchin
genetics, biochemistry, and molecular biology: protein subunit equilib-
rium, domain structure of proteins, cooperativity, precursor/product
relationships, and macromolecular interactions. Emphasisis on student
participation and analysis of the logica principles underlying experi-
ments in these areas. Papers, classic and contemporary, from primary
literature relevant to the weekly topic.
3 units, Win (Myers, Vollrath)

231. Gene Therapy—Gene therapy is developing new vectors and

disease applications. Approaches include viral and non-viral vectors,

delivery methods, and target cells. History and ethical considerations.

Lecturesby Stanford faculty, and guest speakersfromindustry and other

institutions. Students participate in question sessions after each lecture.
3 units, Spr (Blau, Calos, Nolan)

344A. Genetic Epidemiology—(Sameas Statistics 344A.) Methodsfor
the design and analysis of studies in human genetics, focusing on the
epidemiol ogy of Mendelian disordersand the genetic and environmental
contributionsto common, complex familia traits. Topics: study designs
for assessing the importance of genetic factors (family, twin, and adop-
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tion studies); methodsfor determining modesof inheritance (segregation

analysis); identification and mapping of major genes through linkage

analysis and disease-marker associations. Applicationsto birth defects,

coronary heart disease, psychiatry, neurology, cancer, andimmunol ogy.
3 units (Risch)

344B. Topicsin Statistical Genetics—(Same as Statistics 344B.) In-
depth discussion of statistical methods currently used in human genetic
analysis. Topics depend on interests of the students and instructors:
conceptsof likelihood asusedinthegenetic context; measuresof familia
aggregation, including issues of censoring and age-dependent data;
genetic modeling of quantitative traits; mode of inheritance analysis,
including segregation analysis; analysisof extended pedigrees; paramet-
ric and nonparametric approachesto linkage analysisand gene mapping,
including family studies, radiation hybrid data, sperm typing, and DNA
contig mapping; linkage disequilibrium; analysis of DNA profiles for
individual identification; DNA sequence analysis.
3units(Risch)

344C. Genetic Epidemiology: Applications—Sequel to 344A, focus-
ing on application of methods from genetic epidemiology to various
diseases: family studies, segregation analysis, linkage analysis, and
population association studies. The disease topics are tailored to the
interests of the students, from cancer (breast or colon), neurological
disorders(multiplesclerosis, epilepsy), birth defects(cleft lip and pal ate,
pyloric stenosis), psychiatry (schizophrenia, manic-depression, Alzhe-
imer’s disease), cardiovascular disease, autoimmune disease (diabetes,
coeliac disease), etc.
2 units (Risch) alternate years, given 2001-02

260. Supervised Study—Prerequisite: consent of instructor.
any quarter (Staff)

299. Directed Reading—Prerequisite: consent of instructor.
any quarter (Staff)

399. I ndividual Resear ch—Prerequisite: consent of instructor.
any quarter (Saff)
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