


Table of Contents

Table Of CONENLS. ..ttt
INEEOAUCHON. ¢t
The Major in Biology at Yale University.......cccocvvviiiiciinininininiiiiceiceessseccaenes
Programs for Students Majoring in Other Subjects.......occvvviieirinicvnicirinicerieenn.
An Overview of the Programs for Majors........ccccvueueuriieininienninieeinieeeseeesseceneenes
Prerequisites and How They Can Be Met......ccoviiiviieiniiciriniciceceeccenseee.
Core Requirements and Electives in Ecology and Evolutionary Biology..................
Core Requirements and Electives in Molecular, Cellular, and Developmental Biology..
The standard MaJOL.......ccvieeiriiiiniicireeee e
Interdisciplinary Tracks within the MCDB Area of Concentration..............
The Senior ReqUITEMENt.....cccciiiiiiiiiiiiiiiic s
The BiA. degIee. i
The B.S. degree. ..o
Research OPPOrtunItiEs.......cciuiiiiiiiiiiiiiii s
Research COULSES.......ccuiiiiiiiiiiiii e
Summer ReSearch.......oiiiciiiiiiiiic s
The FIrst Year....oovoiiveiiiieiiiciecc s
and Beyond......coceiiii e
Advisors for the EEB Area of Concentration..........ceeceuvereeeueeniereeniceenneenens
Advisors for the MCDB Area of Concentration..........ecceeeeeuevveceerreereurenens
Recommendations for Premedical Students........cccceuveccivnicinniceniccnnecnen
Studies ABLOad.......cccuiiiiiiiicicc e
The Combined B.S./M.S. Degtee Program.......cceeeeeecucureuneenieneierenerensesseeneeseeeseesaens
Five year program for the combined B.S./M.S. in
Forestry and Environmental Studies........ccooeeuviieivinicnnicenicennnas
FACIITES. ...ttt s
APPEIAICES .ottt
Appendix I: Courses in the Departments of EEB and MCDB....................
Appendix II: Worksheets for Area I (EEB) and Area II (MCDB)..............
Appendix III: Undergraduate Research Projects.......ccooccvveicivinicivinicicnneans
Appendix IV: Undergraduate Prizes and Awards.......occevecvnicvnicicinnnees

Appendix V:  Forms for Tutorial and Research Courses..........coovvervuricuenaes

O 00 1 &\ U1 W IN DN -

NS I NS I NS I T e e e e e e i =)
LW W~ Ol BV~ P

24
25
27
27
44
50
62
66



Introduction

The Major in Biology at Yale University

The life sciences have an underlying cohesiveness that spans the domains of molecules, cells, organ-
isms, and ecosystems and includes investigating the natural processes responsible for the diversity of
living forms. Biology is currently undergoing an explosion of discovery, with implications for the
analysis and treatment of human disease, biotechnology, and the capacity to recognize and deal with
human impact on the environment.

The departments of Ecology and Evolutionary Biology (EEB) and Molecular, Cellular, and
Developmental Biology (MCDB) offer the major in biology jointly. Each department offers an area of
concentration within the major that reflects its perspectives and approaches to research while allowing
students flexibility in drawing electives from both departments. There are also two interdisciplinary
tracks?in biotechnology and neurobiology?offered within the MCDB area of concentration. The
major offers B.A., B.S., intensive B.S., and combined B.S./M.S. programs, the latter two for students
who wish to devote more time to research.

Yale is a leading institution for research in the biological sciences, and during their stay at Yale, stu-
dents have many opportunities to carry out independent research under the supervision of faculty
members. In addition to the EEB and MCDB departments, there are over 200 bioscience laboratories
on the Yale campus, including those at the School of Medicine and the School of Forestry and
Environmental Studies. Hence, the research topics that undergraduates can pursue are as diverse as
the interests of the entire bioscience community at Yale. Subjects studied include molecular genetics
and biochemistry, developmental biology, neurobiology, human physiology, plant science, organismic
biology, evolution, systematics, and ecology. Reseatch is usually taken for either course credit and/or
performed during the summer. In addition to lecture, seminar, and research courses, students may
arrange tutorials to study topics not covered by the traditional curriculum. Finally, students are encour-
aged to attend departmental seminars featuring lectures on the research of the Yale faculty and of vis-
iting scientists.

The teaching and research facilities in biology are distributed in three buildings, Osborn Memorial
Laboratories, Kline Biology Tower, and the Environmental Science Facility. There are about 60 faculty
members, 115 postdoctoral fellows, and 75 graduate students and approximately 300 Biology majors
that work and study in these buildings. The quality and breadth of expertise in this biological commu-
nity has made Yale a premier center for both students and scientists.

What can being a Biology Major do for me?

The major in biology contributes to a liberal education as well as providing excellent preparation for a
wide range of professional careers in medicine, public health, the pharmaceutical industry, science
writing, teaching, conservation, as well as biological research. Biology undergraduates at Yale have a
high rate of acceptance at medical and graduate schools. Today, with the use of genetic testing in
court cases, the patenting of biological products, and procedures for assessing environmental impact,
this major can also be helpful in law and business careers.



Programs for Students Majoring in Other Subjects

For students who do not intend to major in Biology, the two departments offer a variety of courses
that have no prerequisites.

E&EB 115a, Conservation Biology

[E&EB 118a, Human Genetic Variation and Evolution]

E&EB 171a or b, The Collections of the Peabody Museum
E&EB 122 a or b, Principles of Evolution, Ecology and Behavior
E&EB 125b, History of Life

E&EB 160a or b, Diversity of Life

E&EB 210a/MCDB 215a, Introduction to Statistics: Life Sciences
[E&EB 240a, Animal Behaviof]

E&EB 2406b, Plant Diversity and Evolution

[E&EB 250a, Biology of Terrestrial Arthropods]

[E&EB 255b, Invertebrates I]

[E&EB 257b, Invertebrates 11]

E&EB 264a, Ichthyology

E&EB 272b, Ornithology

MCDB 105a, An Issues Approach to Biology

MCDB 1092, Immunology and Microorganisms

MCDB 120a, Principles of Molecular, Cellular and Developmental Biology
[MCDB 150b, Global Problems of Population Growth]

E&EB 115a, Conservation Biology, an introduction to the basic ecological and evolutionary principles
underpinning efforts to conserve the Earth’s biodiversity.

[E&EB 118a, Human Genetic Variation and Evolution is a course designed for non-science majors on
the patterns of DNA sequence variation among modern humans and the causes of those patterns.]

E&EB 122 a or b, Principles of Evolution, Ecology, and Behavior, together with MCDB 120a, pro-
vides a solid foundation in modern biological science.

E&EB 125b, History of Life, an examination of fossil and geologic evidence pertaining to the origin,
evolution, and history of life on Earth. Emphasis on major events in the history of life, on what the
fossil record tells us about the evolutionary process, on the diversity of ancient and living organisms,
and on the evolutionary impact of the changing environment of the Earth.

E&EB 160a or b, Diversity of Life, introduces the diversity of living forms with an emphasis on their
evolutionary origins and ecological roles. General evolutionary and ecological principles are taught in
the context of understanding diversity of microbes, plants, and animals.

E&EB 171a or b, The Collections of the Peabody Museum, explores scientific problems in which
understanding has been wrought from the accumulation and sequential study of physical artifacts
deposited in the Peabody Museum of natural history.

E&EB 210a/MCDB 215a, Introduction to Statistics: Life Sciences, presents the statistical and proba-



bilistic analysis of biological problems with a unified foundation in basic statistical theory. Problems
are drawn from genetics, ecology, epidemiology, and bioinformatics.

[E&EB 240a, Animal Behavior. An introduction to animal behavior from an evolutionary and eco-
logical perspective. History and methods of studying animal behavior. Topics include foraging,
predation, communication, reproduction, cooperation, and the role of behavior in conservation.]

E&EB 246b, Plant Diversity and Evolution, an introduction to the evolutionary relationships of
plant lineages. Exploration of the complexity, diversity, and characteristics of the major plant

groups.

[E&EB 250a, Biology of Terrestrial Arthropods. Evolutionary history and diversity of terrestrial
arthropods; physiology and functional morphology; reproduction, behavior, ecology.]

[E&EB 255b, Invertebrates I. A systematic treatment of the invertebrate phyla, with emphasis on
anatomy, functional organization, and evolutionary history.]

[E&EB 257b, Invertebrates II. A comprehensive survey of the phyla comprising Lophotrochozoa
and the ecdysozoa emphasizing anatomy, functional organization, systematics, and evolutionary his-
tory.]

E&EB 264a, Ichthyology. A survey of fish diversity, including jawless vertebrates, chimeras, and
sharks, lungfishes, and ray-fined fishes.

E&EB 272b, Ornithology. A general overview of avian biology and evolution, including the struc-
ture, function, behavior and diversity of birds.

MCDB 105a, An Issues Approach to Biology, focuses on biological concepts in the context of cur-
rent societal issues such as stem cell research and genetically modified organisms.

MCDB 109a, Immunology and Microorganisms, introduces students to immunology, microorgan-
isms, and the interaction between them.

MCDB 120a, Principles of Molecular, Cellular, and Developmental Biology, is for prospective
majors, premedical students, and others who want a thorough introduction to biology. It is ordinar-
ily followed by E&EB 122b.

[MCDB 150b, Global Problems of Population Growth, introduces students to the human, environ-
mental, and economic consequences of the population explosion. Topics include political, religious,
and ethical issues surrounding fertility, including contraception, abortion, human rights, and the sta-
tus of women.]



An Overview of the Programs for Majors

The programs in the Biology major are designed to enhance a liberal education as well as offer excel-
lent preparation for professional and graduate study in the biological or environmental sciences, and in
medicine and other health-related fields. After a common set of prerequisite courses, the major is
organized around two Areas of Concentration that reflect the interests and perspectives of faculty in
the two participating departments. The following diagram provides an overview of the major; details
are provided on the following pages.

PREREQUISITES

/\

Area of Concentration Il

Area of Concentration | Molecular, Cellular and
Developmental Biology
Ecology & Evolutionary Biology Standard Track

Biotechnology Track
Neurobiology Track

Electives

The Senior Requirement

Each area of concentration has its own core requirements (described below), but the number of
required courses is the same for each. In addition to the standard major, MCDB offers two interdisci-
plinary programs of study in the biotechnology and neurobiology tracks. Once the requirements for
the area of concentration have been met, students can choose electives from the other participating
department, from Molecular Biophysics and Biochemistry, and from certain other departments. When
in doubt, consult the director of undergraduate studies in your area of concentration.

All majors in biology have the same choices for meeting the senior requirement. As described below,
the requirements differ for the B.A., the B.S,, the intensive B.S., and the combined B.S./M.S. degrees.




The Senior Requirement

In addition to the course work described on previous pages, all majors in Biology must satisfy the sen-
ior requirement of Yale College. This can be accomplished in any of several ways, depending on
whether the student is a candidate for a B.A. or B.S. degree. The senior requirement must be done dur-
ing the senior year.

The B.A. degree

The requirement can be met in any one of three ways: by submitting a senior essay of 15-20 pages
evaluating current research in a field of biology; by successful completion of one credit of tutorial
work (E&EB 470a or b or MCDB 470a or b); or by successful completion of one credit of individual
research (E&EB 475a or b or MCDB 475a or b).

A senior choosing to fulfill the requirement with a senior essay must consult with a faculty advisor on
the scope and literature of the topic and submit their written approval to the appropriate director of
undergraduate studies at least one month before the paper is due in the student’s last term. The senior
essay may be related to the subject matter of a course, but the essay is a separate departmental require-
ment in addition to any work done in a course. It does not count toward the grade in any course. The
senior essay must be completed and submitted to the office of the director of undergraduate studies by
the last day of classes.

The B.S. degree

The B.S. differs from the B.A. in its greater emphasis on individual research. The senior requirement
for the standard B.S. is two contiguous terms of E&EB 475a or b or MCDB 475a or b, at least one of
which must be taken during the senior year, or MCDB 485. Ordinarily both terms of E&EB 475a or b
or MCDB 475a or b will be taken during the senior year, but it is possible for a student to begin work
toward the senior requirement in the spring of the junior year, continue it over the summer, and com-
plete it during the final year, an arrangement that may be particularly useful for students doing field
work.

The Intensive B.S. degree

For the intensive B.S. degree students fulfill the senior requirement by taking E&EB 495 or MCDB
495, Intensive Research, for four credits.
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Research Opportunities

There are many opportunities for students to carry out research in the laboratory of a faculty
member. A broad spectrum of state-of-the-art research activities is performed at Yale in the
MCDB and EEB departments and in related departments including the Yale Medical School
Medicine and the School of Forestry and Environmental Studies. This research is in molecular biol-
ogy, biochemistry, genetics, cell biology, neurobiology, physiology, environmental sciences, ecology
and evolution. All interested students are encouraged to participate in research. Students may work
in laboratories for academic credit and/or experience. Financial support may be available in some
cases, but students being paid may not receive course credit.

The choice of a research laboratory should be made in consultation with faculty members and the
director of undergraduate studies. Opportunities can be found on the following web sites:
http://www.eeb.yale.edu and http://www.biology.yale.edu. Detailed descriptions of tesearch pro-
grams in MCDB can also be found in a booklet entitled, Faculty and Research Interest, which can
be obtained from the director of undergraduate studies or the director of graduate studies.

Research Courses

During the academic year, students with DUS approval may take either of three research courses,
MCDB 475/E&EB 475, MCDB 485 or MCDB 495/E&EB 495. These courses are primarily for
students who are culminating their undergraduate experience by doing independent research to ful-
fill the senior requirement. It is possible for students who wish to do research eatlier in their course
of study to take MCDB 475/E&EB 475 before their senior year, but it does not substitute for
other course requirements. There is a limit of three terms of 475 that can count towards the major.
Alternatively, a maximum of one term of 475 plus the two-term MCDB 495/E&EB 495 during
the senior year can count towards the major. For research courses, hours are typically arranged at
the mutual convenience of the student and the faculty advisor.

Approval from the Yale College Committee on Honors and Academic Standing is required if cer-
tain limits are exceeded. A student must petition the committee for permission to enroll in more
than one such course credit in any one term before the senior year or in more than two such
course credits in any one term during the senior year. Permission is also required for a student to
enroll in more than three such course credits in the first six terms of enrollment. In the petition
the student must give sound academic reasons for exceeding these limits.

Students taking E&EB 475/MCDB 475a ot b are expected to spend at least ten houts per week in
the laboratory of a faculty member. This course can be taken more than once. Students must reap-
ply each semester to be enrolled, and at the completion of each term, a paper must be submitted to
their professor. This course fulfills the senior requirement if one semester is taken in the senior
year.

MCDB 485 is a year-long research course intended for senior students who wish to do research for
the B.S. degree. Students are expected to spend a minimum of ten to twelve hours per week in the
laboratory and to attend monthly discussion groups. Research should be conducted under the
supervision of the same faculty. At the end of the course a written report on the research accom-
plished must be submitted before a grade will be given.
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E&EB 495/MCDB 495 is intended for senior students who wish to do intensive research for the B.S.
degree. Itis a year-long course, two credits each term, in which students are expected to spend at
least twenty hours per week in the laboratory. At the end of the course, students prepare a paper
describing the research they completed. One grade is given at the end of the second semester.

Summer Research

Yale students can also perform research with a faculty member during the summer months, which
allows students to devote full-time effort to a research project. Summer research enables students to
continue research that was initiated during the previous academic year or to begin research that will be
continued during the following academic year. Sometimes the faculty member has grant funds that can
support students during the summer. Other possibilities for financial support can be found at

http:/ /www.yale.edu/yset/fellowships.html. Interested students should consult a member of the Yale
faculty or the director of undergraduate studies. Academic credit is not granted unless the student is
registered in (and paying tuition to) the Yale summer school.

Summer research at other institutions is possible through several programs. More information can be
found at: http://www.yale.edu/yalecol/ fellowships/yalenh.html. Yale does not award academic credit
for research done at other institutions, even if done in the context of a course.
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Wherte to Get Advice

The advising system for students majoring in Biology provides a source of clear and readily accessi-
ble information regarding programs of study throughout the students' four years at Yale. Each stu-
dent will have three formal advisors to guide academic choices, but finding the right person for the
problem sometimes requires student initiative.

The First Yeat...

Upon entrance into Yale University, each student is assigned to one of the twelve residential col-
leges on campus. With this initial assighment, the first-year student encounters a team of three
important advisors who will be helpful in answering questions and directing the student's choice of
classes.

First, each entering student is assigned a freshman counselor, who is a senior student living with the
freshman class. The student counselor gives the freshmen a "student's eye view" of the curriculum,
courses and instructors. Valuable as this is, it should not substitute for the advice of a faculty advi-
sor. This is particularly important for freshmen that are considering a major in science. The second
advisor is also a member of the student's residential college, is usually a faculty fellow of that stu-
dent’s college, and is sometimes a member of the EEB or MCDB department. This faculty advisor
is responsible for advising the student about fulfilling distributional requirements in the first year.
The third person on the first-year advising team is, of course, the student's residential college dean.
The dean has ultimate authority over the student's decisions for courses and programs of study. If
the freshman advisor is not a member of a science department in Yale College, the student is
strongly advised to consult with the director of undergraduate studies in the field of the student’s
primary interest. There are also meetings for prospective science majors that are held in the fall
before classes get started.

The most important issue for prospective biology majors is to take chemistry during the first year.
This is because many courses, particularly in MCDB, have prerequisites of two years of chemistry
followed by biochemistry. An early start on this sequence is therefore essential. If the student is
going to take a second science coutse, it should be in the MCDB/EEB sequence. It is possible to
postpone the laboratory for either biology or chemistry until the year after the course is taken,
although this is not recommended. Math and physics can be taken in later years.

...and Beyond

At the end of freshman year, the student has the option of continuing with the faculty fellow advi-
sor assigned for the first year or of choosing a new faculty advisor for the sophomore year. Biology
majors should find an advisor in the biology program as soon as they decide on the major. EEB
students are assigned advisors by year (see below). Students in the standard MCDB major can select
any member of the faculty as an advisor, either a fellow of their residential college or an individual
with common interests. A list of faculty fellows and their affiliated colleges is presented on the next
page. Students in the neurobiology or biotechnology tracks, or those interested in the Plant
Sciences should consult the advisors specified above with the tracks. The sophomore year advisor
usually remains a student's advisor for the next two years, but it is possible to switch if a student
prefers another individual. Note: It is possible to switch areas of concentration, especially in the
first two yeats. If a student changes area, he/she should also change to an approptiate advisor for
that area.
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The biology faculty advisor's role is four-fold. First, the advisor ensures that the student selects and
fulfills the requirements needed for graduation. Second, the advisor ensures that the major's distribu-
tional requirements are fulfilled. Third, the advisor gives guidance on the student's curriculum and
future career plans. Finally, the faculty advisor may be asked to write letters of recommendation if the
student should so desire.

The regular faculty advisor should handle most routine issues, including signing schedules. Certain
matters require the attention of the director of undergraduate studies. The EEB and MCDB area of
concentration each has a DUS who can be reached by email or through the undergraduate registrars.
See the first page of this booklet for names, phone numbers, and email addresses.

Advisors for the EEB Area of Concentration

Students in the EEB area of concentration are assigned advisors by class. Freshmen are assigned to
the DUS, but by the sophomore year, students should be regularly consulting with an advisor assigned
to their class. This individual assures that you fulfill the requirements for the degree and is available for
advice pertaining to your career. Assigned advisors sign the registration forms that you submit to your
college dean.

Adyisors by class are as follows:

Class of 2008: J. Powell, 170 ESC (432-38387), jeffrey.powell@yale.edu
M. Wells, 401 OML (432-6294), marta.wells@yale.edu

Class of 2009: D. Post, 426B OML (432-3005), david.post@yale.edu
R. Prum [Sp], 164 ESC (432-9423), richard.prum@yale.edu
J. Townsend [F],401 OML (432-4640), jeffrey..townsend@yale.edu

Class of 2010: A. Monteiro, 326 AOML (432-3109), antonia.monteiro@yale.edu
T. Near, 370A ESC (432-3002), thomas.near@yale.edu

Class of 2011: Leo Buss, leo.buss@yale.edu, 2-3837, 326B OML
E&EB DUS

Advisors for the MCDB Area of Concentration

All faculty in the MCDB department are available as advisors. You are free to choose your advisor, and
you can change advisors should you wish. You are expected to consult your advisor at the start of each
term and obtain their signature approving your selection of classes. Because of the size of the major,
the DUS does not ordinarily sign schedules but is of course available to help you with any other aca-
demic issue. The list of all MCDB faculty begins on the following page.

15



MCDB:

Sidney Altman
(LOA Spring)

Faculty and Research Interests

Trumbull College Fellow, 2-3500, sidney.altman@yale.edu, KBT 402
Role in vivo of an enzyme with a catalytic RNA subunit; mechanism
of action of that enzyme

Carol Bascom-Slack Lecturer, 2-5437, carol.bascom-slack@yale.edu, JWG 309C

Ronald R. Breaker

John R. Carlson

Lynn Cooley*

Craig M. Crews

Iain A. Dawson

Topics in microbiology

Jonathan Edwards Fellow, 2-9389, ronald.breaker@yale.edu, KBT 506
The study of Riboswitches and engineering new RNA and DNA
enzymes by in vitro evolution

Pierson College Fellow, 2-3541, john.carlson@yale.edu, KBT 1132
Function and development of the Drosophila olfactory system

Genetics, 785-5067, lynn.cooley@yale.edu, SHM I 363
Molecular genetics of Drosophila oogenesis, control of oocyte growth,
ring canals

Pierson College Fellow, 2-9364, craig.crews@yale.edu, KBT 454
Exploration and control of signal transduction pathways using chemical probes

Lecturer, 2-6265, iain.dawson@yale.edu, KBT 600
Regulation of cell cycle in Drosophila melanogaster

Stephen L. Dellaporta  Silliman College Fellow, 2-3895, stephen.dellaporta@yale.edu,

Xing-Wang Deng

OML 450A
Sex determination and cell death in plants

Morse College Fellow, 2-8908, xingwang.deng@yale.edu, OML 352B
Molecular genetic and genomic analysis of light signaling and development
mechanism

Savithramma P. Dinesh-Kumar Branford College Fellow, 2-9965,

Paul Forscher

Thierry Emonet

savithramma.dinesh-kumar@yale.edu, KBT 826
Molecular basis of innate immunity in plants

Davenport College Fellow, 2-6344, paul.forscher@yale.edu, KBT 222
Molecular mechanisms of axon guidance: cytoskeletal protein dynamics and
related signal transduction

Silliman College Fellow, 432-3516, thierry.emonet@yale.edu, KBT 1048
Relating network architecture to biological function using computational
modeling and experiments

Martin I. Garcia-Castro  Berkeley College Fellow, 2-3523, martin.garcia-castro@yale.edu,

KBT 1100
Origin, induction and differentiation potential of neural crest stem cells
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Sankar Ghosh*

Mark Hochstrasser*

Scott A. Holley
1034

Vivian Irish
(LOA Fall)

Immunobiology, 737-4419, sankar.ghosh@yale.edu, TAC S625A
Regulation of transcription, role of cytokines and mechanisms of signal
transduction in immune cells

MB&B, 2-5101, mark.hochstrasser@yale.edu, BASS 224
Dynamics of cell differentiation; ubiquitin-proteasome system

Timothy Dwight College Fellow, 2-3230, scott.holley@yale.edu, KBT

Molecular; genetic and embryological analysis of segmentation in the zebrafish

Davenport College Fellow, 2-5572, vivian.irish@yale.edu, OML 252A
Developmental genetics of flowering in Arabidopsis; evolution of floral
homeotic genes

Christine Jacobs-Wagner Saybrook College Fellow, 2-5170, christine.jacobs-

Douglas R. Kankel
(DUS of MCDB)
Michael Kashgarian*
Haig S. Keshishian

Mary S. Klein

Perry L. Miller*

Mark S. Mooseker

Jon S. Morrow*™

Kenneth Nelson

Timothy M. Nelson

L. Nicholas Ornston

wagner@yale.edu, KBT 1032
Cell shape and cell polarity in Caulobacter crescentus

Silliman College Fellow, 2-3532, douglas.kankel@yale.edu, KBT 1118A
Nervous system development and function in Drosophila melanogaster

Pathology, 785-2750, michael kashgarian@yale.edu, LH-B 20
Na, KATPuase expression: epithelial cell polarity; heat shock protein functions

Morse College Fellow, 2-3478, haig.keshishian@yale.edu, KBT 640A
Factors governing the formation of synaptic connections during development

Lecturer, 2-9861, mary.klein@yale.edu, OML 103A
Topics in Reproduction

Anesthesiology, Silliman College Fellow, 737-2903, perry.miller@yale.edu,
300 George Ste 501
Areas of bioinformatics including clinical, neuro-, and genome informatics

Calhoun College Fellow, 2-3468, mark.mooseker@yale.edu, KBT 352
Molecular mechanisms of motility in eukaryotic cells

Pathology, 785-3624, jon.morrow@yale.edu, BML 140
Molecular basis of polarized membrane and cytoskeletal assembly

Lecturer, Morse College Fellow; 2-5013, kenneth.nelson@yale.edu, KBT 724

Host-parasite interactions in human filarial nematode diseases

Jonathan Edwards College Fellow, 2-3860, timothy.nelson®@yale.edu,
OML 253A
Cellular differentiation in leaf development; patterning of venation

Davenport College Fellow, 2-3498, nicholas.ornston@yale.edu,
KBT 752

Evolution of metabolic pathways; bacterial physiology 17



Barry W. Piekos

Thomas D. Pollard
(Chair of MCDB)

Shirleen Roeder
(DGS of MCDB/Fall)

Joel L. Rosenbaum

Alanna Schepartz*

Frank Slack

Michael Snyder

FElke Stein
(LOA 07/08)

Hugh S. Taylor*

David G. Wells

Joseph S. Wolenski

Robert J. Wyman
(LOA Spring)

Weimin Zhong

Lecturer, 2-3845, barry.piekos@yale.edu, OML 126

Developing simple techmiques that can enhance the resolution of a basic light
microscope by at least an order of magnitude beyond the century-old limit
imposed by Ernst Abbé

Morse College Fellow, 2-3565, thomas.pollard@yale.edu, KBT 548

Molecular mechanisms of actin-based cellular movements

Saybrook College Fellow, 2-3501, shirleen.roeder@yale.edu, KBT 804
Meiosis in yeast: homolog pairing, chromosome synapsis, and cell-cycle
checkpoints

Silliman College Fellow, 2-3472, joel.rosenbaum®@yale.edu, KBT 310A
Cell organelle assembly; IFT and flagellar assembly, sensory function

of cilia/flagella
Chemistry, 2-5094, alanna.schepartz@yale.edu, CRB 310
Chemical Biology: protein design and evolution; molecular mechanism of

transcriptional accessory factors; proline-rich motifs in cell signaling

Morse College Fellow, 2-3492, frank.slack@yale.edu, KBT 936
The role of microRNAs in development, aging and cancer

Silliman College Fellow, 2-6139, michael.snyder@yale.edu, KBT 926

Genomics and proteomics in yeast and humans; regulatory networks

Ezra Stiles College Fellow, 2-8402, elke.stein@yale.edu, KBT 232
Axon guidance and synapse formation in the mammalian nervous system

OB/GYN, 737-5465, hugh.taylor@yale.edu, LSOG 413
The molecular regulation of reproductive track development and function

Ezra Stiles College Fellow, 2-3481, david.wells@yale.edu, KBT 226
Cellular and molecular mechanisms regulating synaptic plasticity in
mammalian CNS

Lecturer, Berkeley College Fellow, 2-6912, joseph.wolenski@yale.edu,
KBT 330

Molecular analysis of myosin mechanochemistry

Calhoun College Fellow, 2-3475, robert.wyman@yale.edu, KBT 610A
Molecular biology and neurophysiology of gap junctions; genetic control of

neural circuit development.

Davenport College Fellow, 2-9233, weimin.zhong@yale.edu,
KBT 616B
Regulation of neural stem cells and development of the mammalian neocortex
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Suzanne H. Alonzo
(LOA Year)

Leo W. Buss
(DUS of EEB)

Adalgisa Caccone

Michael J. Donoghue

Jacques Gauthier*

Vivian F Irish*

Kenneth Kidd*

Antonia Monteiro

Thomas Near

EEB:

Davenport College Fellow, suzanne.alonzo@yale.edu, 2-0690, OML 427

Behavioral and evolutionary ecology. Theoretical and empirical research on the evolution
and ecology of reproductive strategies, conflict between the sexes, predator-prey interactions
and the links between population dynamics and life history patterns

Saybrook College Fellow, leo.buss@yale.edu, 2-3869, OML 326B
Theoretical research on ontological foundations of evolutionary theory; empirical

research on hydroid biology

Director of the YIBS-MSCB Laboratory, Saybrook College Fellow,
adalgisa.caccone@yale.edu, 2-5259, ESC 140

Molecular evolution and conservation genetics

Calhoun College Fellow, michael.donoghue®@yale.edu, 2-2074,
ESC 364, (Director Peabody Museum of Natural History)
Plant evolution; phylogenetic biology

Geology & Geophysics, Berkeley College Fellow, jacques.gauthier@yale.edu,
2-3150, ESC 216
Vertebrate paleontology; systematics; lizard evolution

Molecular, Cellular and Developmental Biology, Davenport College
Fellow, Vivian.irish@yale.edu, 2-5572, OML 252A
Evolution of floral development; Arabidopsis developmental genetics

Genetics, Psychiatry, Morse College Fellow, Kenneth.kidd@yale.edu, 5-2654
SHM 1353,

Human polymorphism studies; population and behavioral genetics

antonia.monteiro@yale.edu, 2-3109, OML 326A
Buztterfly and moth wing patterns. Evolutionary developmental biology.

Saybrook College Fellow. thomas.near@yale.edu, 2-3002, 370A ESC
Evolutionary biology of fishes - retracing how species are related to one another, primarily
using DNA sequence data to reconstruct the evolutionary relationships of species

represented through branching diagrams or phylogenies

David M. PostTimothy Dwight Fellow, david.post@yale.edu, 2-3005, OML 426B

Jeffrey Powell

Richard O. Prum
(LOA Fall)

Agquatic ecology; food-web structure and dynamics
Calhoun College Fellow, jeffrey.powell@yale.edu, 2-3887, ESC 170

Evolutionary genetics; molecular evolution and conservation genetics

Calhoun College Fellow, Richard.prum®@yale.edu, 2-9423, ESC 164
Evolutionary ornithology, including phylogenetics, behavior, feathers, structural color,
evolution and development, sexual selection, and historical biogeography
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Oswald Schmitz*

David E. Skelly*

Melinda D. Smith
(LOA YEAR)

Stephen C. Stearns

Jeffrey Townsend

Paul E. Turner
(EEB DGS)

J. Rimas Vaisnys™
(LOA FALL)

Giinter P. Wagner
(Chair of EEB)

Marta Martinez Wells

* Joint faculty

Forestry & Environmental Studies, oswald.schmitz@yale.edu, 2-5110,
GML 119B
Dynamics and structure of terrestrial food webs focusing on plant-herbivore

Forestry & Environmental Studies, david.skelly@yale.edu, 2-3603,
GML 119
Community ecology, spatial ecology, ecology of disease

Davenport College Fellow, Melinda.Smith@yale.edu, 2-9422,

OML 426A

Biodiversity-ecosystem function; effects of species loss on ecosystems; factors
influencing invasion by exotic plant species; grassland ecology; impacts of
global change on community and ecosystem processes; scale-dependence of
ecological patterns and processes

Saybrook College Fellow, stephen.stearns@yale.edu, 2-8452, OML 560
Life history evolution, evolution of sex, evolutionary genetics; population
biology; functional genomics

Berkeley College Fellow, jeffrey.townsend@yale.edu, OML 226, 2-4646
Evolutionary and population genetics and functional genomics of a fungus

Trumbull College Fellow, paul.turner@yale.edu,2-5918, OML 301A
Experimental evolution in microbes, especially bacterial and animal viruses;
Host parasite interactions, evolution of sex

Jonathan Edwards College Fellow, juozas.vaisnys@yale.edu,
2-4253,BC 311
Identification of dynamics of diverse biological systems

Silliman College Fellow, gunter.wagner@yale.edu, 2-9998, OML 327A
Population genetics theory; evolutionary theory

Lecturer, marta.wells@yale.edu, 2-6294, OML 401A
Evolution of mating signals and their role on speciation (behavior,
techniques and phylogeny reconstruction)
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Recommendations for Premedical Students

Most medical schools require:

. One year of Biology plus one year of laboratories. (University of Texas state
medical schools require two years of biology.)
. Two years of Chemistry plus two years of laboratories.
Either

One year of General Chemistry (Chem 113 or 114) or Chem 118-intensive gen chem and Chem 252
or Biochem) and One year of Organic Chemistry and labs
Or
One year of Organic Chemistry as a freshman (Chem 125 or Chem 220-221) plus one term of
Biochemistry and Biochemistry laboratory

. One year of Physics plus laboratories.
(Note: the requirements of the Biology major do not include physics laboratories.)
. At least one term of calculus; some require a full year of math.

Biochemistry plus laboratory is often recommended by medical schools for
premedical students and is listed by them under the Chemistry requirements, not Biology.

Many medical schools require at least one term of English; some require 2-3 terms.

Increasingly, medical schools are recommending/requiting courses in statistics, psychology, and other
social sciences.

Medical schools require that all courses used to fulfill the basic premedical requirements must
be taken for a letter grade, not Credit/D/Fail. In addition, only grades of C or higher are accepted.
C- and lower grades are not acceptable.

Students who expect to apply to medical school should consult the Health Professions Advisory Board
(HPAB) at Undergraduate Career Services (UCS) located at 55 Whitney Avenue

(phone: 432-0800), preferably during the first term of enrollment at Yale. Catalogues for every
American and most Canadian medical schools are available on the WEB.

Some state-supported medical schools and a few private medical schools have additional course require-
ments in the humanities and social sciences. All premedical students should check the requirements of
their state-supported medical schools, since over 70% of applicants matriculate in one of these schools.
Individual medical school course requirements for American and Canadian applicants can be found in
the AAMC publication, Medical School Admission Requirements, which is available in the Health
Professions Department at the Office of Undergraduate Career Services.

The HPAB publishes an informational bulletin that contains general information, Preparing to Become
a Health Care Professional, and a second bulletin with specific information for those about to apply for
admission to medical school (primarily juniors and seniors), Applying to Medical School. Students who
are interested in applying as MD/PhD applicants should obtain a copy of the UCS publication, General
Information About MD/PhD Programs. All are available on the UCS website at
www.yale.edu/cateer/students/gradprof/medschool/ or at the UCS office.
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Studies Abroad

It is possible for Biology majors to participate in programs that include study abroad. This may be especially
appropriate for majors in the EEB area of concentration. Programs approved for a full semester of credit by
the Yale College Studies Abroad Program include the Organization for Tropical Studies (OTS) in Costa Rica and
School for Field Studies in several localities. More detailed information can be found on the web site:
www.yale.edu/iefp. Application to both the programs and to the Studies Abroad Committee should be done
early in the semester preceding the semester spent abroad. Summer programs also exist that may be used to ful-
fill some degree requirements and, in some cases, credit can be transferred. How the credit earned in programs
abroad can be applied to fulfilling the biology major requirements depends on the particular program chosen and
should be discussed with the DUS early in planning,

Information on some studies abroad in EEB is available in 101 OML as well as information on current students
who have participated in the programs.

The Combined B.S./M.S. Degree Program

The combined B.S./M.S. degrees program in Biology is designed to allow exceptional students with a strong
interest in biology to accelerate their professional education. This program is to be completed
in eight terms of enrollment. The requirements are as follows:

1. Candidates must satisfy the Yale College requirements for the B.S. degree. In addition to the
three or four core requirements (depending on the track) specified for the standard track,
the three or four electives must be graduate-level courses designated “G.” One of these is a
graduate seminar selected with the approval of the director of undergraduate studies.
Students must earn a grade of A or A- in two graduate-level courses and a grade of B-
or higher in the rest.

2. Six credits outside the major must be taken in the last two years, and at least two under-
graduate courses in the last two terms.

3. In addition to the courses specified above, students must complete two graduate research
courses for six course credits:

a) E&EB 585b or MCDB 585b, a two-credit course typically taken in the second
term of the junior year. At the start of the course, each student forms a committee
comprised of their adviser and two faculty members that meets to discuss the
research project. Two of the members of this committee must be members of
either the EEB or MCDB faculty, as appropriate to the thesis topic. At the end of
the course, the student completes a detailed prospectus describing the thesis project
and the work completed to date. The committee evaluates an oral and written
presentation of the prospectus and whether the student may continue in the
combined program.
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b) E&EB 595/MCDB 595, a four-credit, yearlong course (two credits each term) that
is similar to E&EB 495 and MCDB 495 and is taken during the senior year. During
the course, the student gives an oral presentation describing the work. At the end of
the course, the student is expected to present his or her work to the department in the
form of a poster presentation. In addition, the student is expected to give an oral
thesis defense, followed by a comprehensive examination of the thesis conducted by
the thesis committee. Upon successful completion of this examination, as well as all
other requitements, the student is awarded the combined B.S./M.S. degtee.

Students must also satisfy the requirements of Yale College for the simultaneous award of the bache-
lot's and master's degrees, including the following:

. Students must apply in writing to the director of undergraduate studies and obtain depart-
mental approval no later than the beginning of the second term of their Junior year. Students
must have the approval of both the director of undergraduate studies and the director of
graduate studies to receive graduate credit for the graduate courses they select.

. At the time of the application, only those students with two-thirds A or A- grades in all their
courses and with two-thirds A or A- grades in Biology courses, including prerequisites, will be
admitted to the program.

. Students must have this program approved by the undergraduate affairs committee of the
major and the relevant departmental faculty by the end of the first term of their junior year.
Because faculty meetings are held irregularly, the director of undergraduate studies should
receive proposed programs by November 1.

Five year program for the combined B.S./M.S. in
Forestry and Environmental Studies

The School of Forestry and Environmental Studies offers a program whereby a Yale student can earn
a Masters Degree in F&ES with an additional year of study. Students must fulfill the requirements
for a Yale College bachelor’s degree that includes the appropriate prerequisites for acceptance into
F&ES. Two summers and one further academic year are used to fulfill the Masters requirements.
Interested students should contact Gordon Geballe in F&ES.
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Facilities

The offices and laboratories of the primary members of the two departments are in three
buildings clustered on science hill: Kline Biology Tower (KBT), Osborn Memorial Laboratories
(OML), and the Environmental Sciences Facility (ESC). Joint appointees are housed in their home
departments. In addition to the state of the art laboratories in the three buildings, listed below are
additional facilities accessible to students for research and study at Yale.

Libraries: The several science libraries collectively constitute one of the great collections of bio-
logical literature in the world. The Kline Science Library (biological sciences), Peabody Museum
(ornithology and entomology), Kline Geology Library (paleobiology), School of Forestry and
Environmental Studies (forest and environmental biology), Engineering Library and Medical Library
(biomedical sciences) together represent a total collection of approximately one million volumes.

Computer Facilities:  Yale Information and Technology Services (ITS) provides both mainframe
and microcomputer resources to the student community. A variety of computer languages and pro-
grams are supported. Biomedical Computer Facilities, located at the Medical School, and accessed
through remote or local terminals, are available for DNA and protein sequence analysis. The residen-
tial colleges are fully networked for access to Yale computing facilities and the Internet.

Peabody Museum of Natural History: With collections dating to 1825 and now numbering over
2,000,000 units, Yale's Peabody Museum is a major resource for research and teaching in the biological
sciences. Of particular interest to those studying the history and diversity of life are its world-famous
holdings of fossil vertebrates, including dinosaurs (150,000 units), fossil invertebrates (275,000 units),
and fossil plants (100,000 units), as well as its collections of modern birds (100,000 units), insects
(1,250,000 units), other animals (300,000 units), and plants (250,000 units). Research and work-study
opportunities with any of the scientific staff members of the Museum are accessible to students.

Genomics and Molecular Biology Facilities: University services for all aspects of molecular bio-
logical investigations are available in various Yale facilities. These include oligonucleotide synthesis,
DNA sequencing, monoclonal and polyclonal antibody preparation, peptide synthesis, cell sorting, and
amino acid analysis. In addition, facilities are available for mass spectrometry and X-ray crystallogra-
phy. Equipment to generate and analyze DNA chips and other microarrays are located both at the
Yale Medical School and in the MCDB Department. Mass spectrometry and high through put chemi-
cal genomic screening are available in the MCDB Department. In addition, the laboratories for teach-
ing and for faculty research are well equipped with state of the art instrumentation and equipment for
specific projects.

Imaging Facilities: The MCDB Department operates a state of the art digital and video imaging
center, supervised by Dr. Joe Wolenski, which is available to the Yale community. Equipment includes
two laser scanning confocal microscopes, as well as an in vitro motility workstation for detecting low-
level fluorescent molecules. These systems are ideal for producing high-resolution digital still images
or videos of static tissues or living cells.

Structural Analysis/Electron Microscopy Facilities: The MCDB Department operates a
Structural Analysis Laboratory that includes both scanning and transmission electron microscopes and
related equipment for processing, sectioning, and photographic support. These facilities are used in
both teaching and research, and are core resources also available to members of EEB.
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YIBS: (Yale Institute for Biospherics Studies) Conservation Genetics Laboratory: This center,
directed by Gisella Caccone, provides resources for students working with faculty who do not have
the facilities to do molecular systematics and evolution. It is professionally staffed and has state of
the art equipment. Undergraduates may also obtain formal training in these approaches to studying
evolution. This center is housed in OML until completion of the ESF building where it will move
permanently.

YIBS Center for Earth Observation: A computer laboratory for the analysis of remote sensing
data is available for research. The Center also offers courses in remote sensing on a regular basis to
students, which provide students with the skills to use the facility. This Center is housed in Geology
and Geophysics.

Plant and Animal Husbandry: Numerous controlled environment growth chambers, constant
temperature rooms, green houses and plant tissue culture facilities are available for environmentally
controlled growth of plant materials. The major animal care facility for small mammals for the Arts
and Sciences campus is also located on Science Hill.

Herbarium: The Yale Herbarium consists of 250,000 systematically arranged plant specimens from
the algae to vascular plants. The collection includes significant type specimens in the mosses and
ferns with a representation of most families and important genera of the flowering plants.

Peabody Museum Field Station: The Marine Biology facility on Long Island Sound is comprised
of an on-shore laboratory, a 40-acre salt marsh, and a 17-acre island. Facilities include salt water
holding tanks, a shop, and a small boat fleet. It is approximately 30 minutes from the Yale campus.

Marsh Botanical Garden:  The university's botanic garden and arboretum is located north of
OML on the grounds of Marsh Hall at Prospect Street and Hillside Terrace. The garden features a
diverse collection of native and exotic trees, shrubs, and perennials highlighting plant communities
and environmental change. The greenhouses feature plants from tropical regions and arid climates as
well as economically important crops. A separate greenhouse facility for experimentation is located
adjacent to OML. Eric Larson is the garden manager and David Garinger is horticulturalist.

Yale Natural Preserve: This tract of acres in the Westville section of New Haven adjoins the Yale
Golf Course. It is heavily wooded and has a central pond. Many groups of terrestrial and freshwater
organisms are well represented in natural communities.

Yale Forests: There are more than 10,000 acres of Yale Forests managed as working forests by the
School of Forestry & Environmental Studies. They are also available by arrangement for research and
instruction. The largest and closest is the 7,800-acre Yale-Meyers Forest in northeastern Connecticut.
It has some small lakes and a diversity of fauna, flora, and natural habitats.
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Appendix I: Courses in the Departments of EEB and MCDB
2007-2008

Note: The letter "a" following a course number indicates a fall term course; "b" indicates a spring
term course; "G" indicates courses offered to undergraduate and graduate students; courses without
an "a" or "b" are year-long; “*” indicates permission from the instructor is needed. Bracketed courses

are not offered in the academic year 2007-2008.

INTRODUCTORY COURSES WITHOUT PREREQUISITES:

*MCDB 060. Topics in Reproductive Biology. Harvey Kliman. MW 2:30-4:20

An introduction to reproductive biology, focused on selected topics in reproductive system
development; physiology and endocrinology; sexuality and gender differences; and assisted reproduc-
tive technologies. Exploration of primary literature in model system and human reproductive biology.
Enrollment limited to freshmen with a score of 5 on the Advanced Placement test in Biology. May be applied as an
elective toward the Biology major.

MCDB 105a. An Issues Approach to Biology. Timothy Nelson, Ronald Breaker, David Wells.
MWF 11.35-12:25
Biological concepts taught in context of current societal issues, such as stem cell research and
genetically modified organisms. Emphasis on biological literary to enable students to evaluate scientif-
ic arguments.

*MCDB 109a. Immunology and Microorganisms. Paula Kavathas. T 1:30-3:20

Introduction to immunology, microorganisms, and the interaction between them. Organisms
to be discussed include influenza, Chlamydia trachomatis, and malaria. The co-evolution of non-
pathogenic “friendly” bacteria, commensals, living in our gut will be discussed.

E&EB 115a. Conservation Biology. Jeffrey Powell, Marta Wells. MWF 10:30-11:20

An introduction to the basic ecological and evolutionary principles underpinning efforts to
conserve the Earth’s biodiversity. These principles are then examined in the context of efforts to halt
the rapid increase in disappearance of both plants and animals.

MCDB 120a. Principles of Molecular, Cellular and Developmental Biology. John Carlson,
Carol Bascom-Slack, Frank Slack. MWF 11:35-12:25
Introduction to biochemistry, genetics, cell biology, and development. Emphasis on the cell as
the basic unit of life; its composition, functions, replication, and differentiation. Suitable as the first
step in any biological sciences major, and also for any student wishing to understand the fundamentals
of biology at the molecular and cellular level. This course is a prerequisite to MCDB courses numbered 200 or
higher.

MCDB 121La. Laboratory for Principles of Molecular, Cellular and Developmental Biology.
John Carlson, Maria Moreno TWTh or F 1:30-
Experimental techniques and procedures in molecular, cellular and developmental biology. May
be taken with or after MCDB 120a.



E&EB 122a or bO. Principles of Evolution, Ecology, and Behavior. Stephen Stearns
MWF 11:30-12:20, WR, OML 202
The major principles of evolution, ecology, and behavior explained and illustrated by recent advances that
have changed the field. Emphasis on major events in the history and key transitions in the organization of life.
Ecological processes from organisms through populations and communities to the biosphere. Foraging, mating,
selfish and cooperative behavior placed in evolutionary and ecological context. Recommended preparation: MCDB
120a or equivalent.

E&EB 123Lb0. Laboratory for Principles of Evolution, Ecology, and Behavior.
Marta Martinez Wells. ~ TWTh 1:30-OML 212, 213

Experimental approaches to organismal and population biology, including study of the diversity of life.
May be taken with or after ESEB 122 a or b.

E&EB 125b/G&G 125b. History of Life. Derek Briggs, Jacques Gauthier, Leo Hickey.

TTh 11:30-12:45

Examination of fossil and geologic evidence pertaining to the origin, evolution, and history of life on
Earth. Emphasis on major events in the history of life, on what the fossil record tells us about the evolutionary
process, on the diversity of ancient and living organisms, and on the evolutionary impact of the changing envi-
ronment of the Earth.

[MCDB 150bG.  Global Problems of Population Growth]|

E&EB 160a or bO. Diversity of Life. Marta Martinez Wells. M W 2:30-3:45 KBT 102
WR-section A survey of the diversity of organisms on Earth with a focus on their evolution-
ary history, biology, and adaptations to their environment.

*E&EB 171b  The Collections of the Peabody Museum. Leo Buss M, W 1-2:15, ESC 110

A freshman seminar exploring scientific problems in which understanding has been wrought from the
accumulation and sequential study of physical artifacts deposited in the Peabody Museum of Natural History,
directed specifically toward freshmen. Course will provide students with an entreeto the extraordinary education-
al opportunities inherent in the collections of the Peabody Museum.

INTERMEDIATE EEB COURSES

E&EB 21OaG/ MDCDB 215a/STATS 101a0. Introduction to Statistics: Life Sciences. Jonathan Reuning-
Scherer, Gunter Wagner. T, Th 1-2:15 OML 202

Intro to Statistics: Life Sciences. A basic introduction to statistics, including numerical and graphical
summaries of data, probability, hypothesis testing, confidence intervals, and regression. Each course focuses on
applications to a particular field of study and is taught jointly by two instructors, one specializing in statistics and
the other in the relevant area of application. The Tuesday lecture, which introduces general concepts and meth-
ods of statistics, is attended by all students. The course separates for Thursday lectures, which develop the con-

cepts with examples and applications.
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E&FEB 220aC. General Ecology.  David Post/Leo Buss MWF 10:30-11:30 110 ESC

A broad consideration of the theory and practice of ecology, including the ecology of individ-
uals, population dynamics and regulation, community structure, ecosystem function, and ecological cli-
mate change, fisheries management, and infectious diseases will be placed in an ecological context.

Prerequisites: Math 112a or b or 115a or b or equivalent.

E&EB 225b0. Evolutionary Biology. T, Th 11:35-12:50, KBT 102. Paul Turner/Jeffrey Townsend
An introduction to the study of evolution from both a macro- and micro-evolutionary perspec-
tive. Principles of population genetics, systematics, paleontology, and molecular evolution are

addressed as well as application of evolutionary thinking to issues in animal behavior, ecology, and
molecular biology. After E&EB 1220.

E&EB 2261b0. Laboratory for Evolutionary Biology. W 1:30-4. OML 204. Gisella Caccone
The companion laboratory to E&EB 225b. Study of patterns and processes of evolution,
including collection and interpretation of molecular and morphological data in a phylogenetic context.

Focus on methods of analysis of species-level and population-level variation in natural populations.
Concurrently with or after E&EB 2250,

E&EB 230aC/EvSt 221a/F&ES 30022. Field Ecology. T 1-2, Th 1-5, OML 122. David Post
A field-based introduction to methodology used by ecologists in field studies. Descriptive
studies, comparative analysis, modeling, and experimental approaches are explored using class or small-

group projects relevant to major topics in ecology.

E&EB 246bC. Plant Diversity and Evolution. M, W 1-2:15, ESC 110. David Tank

In recent years, great progress had been made toward understanding the evolutionary relation-
ships of plant lineages. This course will explore the relationships and characteristics of the major
plant groups including the green algae, mosses, ferns, conifers and flowering plants within a phyloge-
netic context. The depths of our understanding of ecology and development in the formation of the
complexity and diversity among these plant groups will be addressed. Students should have a general under-

standing of introductory biology and evolution.

E&EB 247LbG. Lab for Plant Diversity and Evolution. T 1. Greenhouse I, Marsh Gardens

227 Mansfield Street. David Tank
This required lab is in conjunction with the lecture course. Laboratory sessions will include local flora
field research. Labs will include hands on experience in the plant groups examined in the course.
Students should have a general understanding of introductory biology and evolution.
Insect Development and Evolution. This course focuses on the diversity of developmental mecha-
nisms that give rise to the spectacular diversity in insect form. Topics range from the study of the
evolution of key innovations such as wings, butterfly wing scales, or the process of metamorphosis, to

the control of alternative casts or seasonal forms within a species by hormonal mechanisms. We cover
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basic developmental processes of insect body plan determination (body segments, wings, legs), as well as more
detailed mechanisms of color patterning butterfly wings. Focus on how variation in these developmental

processes affects the shape, color and form of insects.

E&FEB 248bC. Insect Development and Evolution. T, Th 1-2:15 OML 201. Antonia Monteiro

This course focuses on the diversity of developmental mechanisms that give rise to the spectacular diver-
sity in insect form. Topics range from the study of the evolution of key innovations such as wings, butterfly
wing scales, or the process of metamorphosis, to the control of alternative casts or seasonal forms within a
species by hormonal mechanisms. We cover basic developmental processes of insect body plan determination
(body segments, wings, legs), as well as more detailed mechanisms of color patterning butterfly wings. Focus on

how variation in these developmental processes affects the shape, color and form of insects.

E&EB 249LbG: Lab for Insect Development and Evolution. T 2:30. ESC Antonia Monteiro

Focus on experiments with live butterflies, examining mechanisms of development and developmental
plasticity and of micro-evolution. Experiments range from (1) classical perturbation s of signaling groups of
cells that differentiate certain wing color patterns during pupal wing development, 60 (20 extracting wing discs
from larvae and visualizing gene expression patterns on the wings, to (3) rearing cohorts of larvae at different
temperatures to study phenotypic plasticity of the wing patterns, to (4) visualizing the shift in the mean size of a

certain morphological trait in a population e application of artificial selection to that trait.
t phological trait population by the applicat t artificial selection to that trait

E&EB 2642 Ichthyology. MWT 1:30-2:20. ESC 110. Thomas Near
A survey of fish diversity, including jawless vertebrates, chimaeras and sharks, lungfishes, and ray-finned
fishes. Topics include the evolutionary origin of vertebrates, the fossil record of fishes, evolutionary diversifica-

tion of major extant fish lineages, biogeography, ecology, and reproductive strategies of fishes

E&EB 265LaC: Laboratory for Ichthyology. W 1:30. ESC 210. Thomas Near
Laboratory and field studies of fish diversity, form, function, behavior and classification. The course pri-

marily involves study of museum specimens and of living and fossil fishes. Concurrently with ESEB 264a.

E&EB 27260, Ornithology. MWF 9:25-10:15. ESC 110. Richard Prum
Structure, function, behavior, evolution, and diversity of birds. A general overview of avian biology and
evolution. Topics include the evolutionary origin of birds, avian phylogeny, anatomy, physiology, neurobiology,

behavior, breeding systems, and biogeography
E&EB 273LbG: Ornithology Lab. T 2:30. ESC. Richard Prum

Laboratory and field studies of avian morphology, diversity, phylogeny, classification, identification, and
behavior. Must be taken concurrently with ESEB 272b.
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ADVANCED EEB COURSES

E&EB 326205 /F&ES 30013a Molecular Ecology. T, Th 2:30-3:45. ESC 110. Gisella Caccone.
The course will provide an overview of the molecular genetic tools used to investigate ecologi-
cal and evolutionary processes I natural populations. It is intended for undergraduates with basic
knowledge of ecology, evolution, and genetics and for graduate students looking for an overview of
the applications of molecular tools in ecology, evolution, and environmental sciences. The use of
molecular markers will be explored right through the hierarchy of life from studies of genetic individu-
ality, parentage, kinship, population substructure, species boundaries, phylogenetics of closely related
species. Special topics will include conservation genetics, microbial biology, ecological genomics, and
environmental impact of genetically modified organisms. Reguirement: ESEB 122 a or b or with instruc-

tor’s permission.

E&EB 340bG /EvSt 363b/F&ES 340b. Community Ecology =~ 3HTBA. Oswald Schmitz

The dynamics of multiple species, including predation, competition and food chain and food
web interactions. Emphasis on mathematical modeling to formalize ideas about how species interac-
tions structure ecological communities and to specify the appropriate focus of empirical research,
study design and data gathering. Contemporary issues in community ecology, including scaling from
individual behavior to community dynamics, the link between biodiversity and system stability, alterna-
tive dynamic regimes, spatially extended systems, and metacommunities. Prerequisite: E&EB 220a and

MATH 222a ot b, or equivalent. A course in calcunlus is recommended.

E&EB 365a0C. Landscape Ecology. T, Th 9-10:15. Bowers Hall. David Skelly.
An introduction to the study of large-scale ecological patterns and processes. Topics include
species viability, ecosystem management, and the design of nature reserves. Focus on when and how

to integrate a spatial perspective into consideration of major ecological questions. Affer E&EB 220a.

E&EB 370aC /F&ES 32011a. Aquatic Ecology. T 1-2:15, Th 1-5 Marsh Hall. David Skelly.

An intensive introduction to the ecology of populations and communities in freshwater sys-
tems. Concepts, patterns, and organisms important in lakes and streams; techniques of information
collection and analysis. Weekly field trips to gather data. Familiarity with ecological concepts and ter-
minology is presumed. Affer E&EB 220a.

E&EB 390bC. Evolution of Development. T, Th 9-10:15, OML 201. Antonia Monteiro.
An introduction to the ways that developmental mechanisms change through time to give rise
to organismal diversity. Topics include how mutations influence the processes of gene regulation, tis-

sue growth, and cell and organ differentiation.
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E&EB 426b6. Phylogenetics and Macroevolution. MWF 2:30-3:45, 110 ESC. Thomas Near.
The tools of phylogeny reconstruction have had a dramatic impact on evolutionary biology.
This course describes the methods of phylogenetic inference, provides the student with practical
experience in reconstructing evolutionary histories from comparative data, especially molecular
sequence data, and applies these techniques to understanding selected issues in macroevolution —
evolution above the species level. Phylogenetics has become the organizing principle for
macroevolutionary studies, and it has provided new levels of quantitative understanding and rigor,
especially in problems relating to the tempo and mode of evolutionary change. The course empha-
sizes development of quantitative skills, conceptual understanding, and appreciation for biological
examples ranging from the evolution of viral pathogens to the origins of major clades of animals

and green plants.

E&EB 42716 Lab for Phylogenetics and Macroevolution. T 1:30, STATS Lab. Thomas
Near.

Introduction to methods of phylogeny reconstruction and evolutionary comparative analy-
sis. Computer lab-based exercises and lessons in obtaining genetic data from Internet resources and
building phylogenetic trees. Additional topics and methods include biogeographic analyses, esti-
mating divergence times with molecular data, and independent contrast analysis. Prerequisite:

E&EB 225b or permission of instructor.

EEB RESEARCH AND TUTORIALS

*E&EB 470a or b. Tutorial. Marta Martinez Wells. HTBA.

Individual or small group study for qualified students who wish to investigate an area of
ecology or evolutionary biology ot presently covered by regular conrses. A student must be sponsored
by a faculty member who sets requirements and meets weekly with the student. One or more writ-
ten examinations and/or a term paper are required. To register, the student must submit a written
plan of study approved by the faculty instructor to the director of undergraduate studies. Students
are encouraged to apply during the term preceding the tutorial. The proposal must be submitted
by Tuesday, September 12, for the fall term and Tuesday, January 23, for the spring term. The final
paper is due in the office of the director of undergraduate studies by the beginning of reading
period. (In special cases, with approval of the director of undergraduate studies, this course may
be elected for more than one term, but only one term will count as an elective for the major).
Normally, faculty sponsors must be members of the EEB department. One term of this course

fulfills the senior requirement for the B.A. degree if taken in the senior year.

*E&EB 475 a or b. Research. Marta Martinez Wells. HTBA

One term of original research in an area relevant to ecology or evolutionary biology. This may
involve, for example, laboratory work, field work or mathematical or computer modeling. Students
may also work in areas related to environmental biology such as policy, economics, or ethics. The

research project may not be a review of relevant literature but must be original. In all cases, stu-

33



dents must have a faculty sponsor who will oversee the research and be responsible for the rigor of
the project. Students must submit a research proposal that has been approved by the faculty sponsor
to the office of the director of undergraduate studies. This should be done late in the term preceding
the research. A research paper is due at the end of the term. The proposals are due Tuesday,
September 12, for the fall term and Tuesday, January 22, for the spring term. The final paper is due in
the office of the director of undergraduate studies by the beginning of reading period. Owe term of this
course fulfills the senior requirement for the B.A. degree if taken in the senior year.

* E&EB 495. Intensive Senior Research (4 credits - yr only) Marta Martinez Wells

Two terms of intensive original research during the senior year done under the sponsorship of
a faculty member. Similar to E&EB 475a or b except a more substantial portion of the student’s time
should be spent on the research project. A research proposal approved by the sponsoring faculty
member must be submitted to the office of the director of undergraduate studies before reading peri-
od of the term preceding the course, usually the spring term of the junior year. Interim oral reports

and a written research paper are required. Fulfills the senior requirements and leads to the intensive B.S. degree.

MCDB COURSES

MCDB 120a is a prerequisite for the courses below:

MCDB 200b. Molecular Biology. Stephen Dellaporta, Thomas Pollard.

MWEF 10:30-11:20

A study of the central dogma and fundamental principles of molecular and cellular biology,
including a detailed discussion of model organisms and experimental methodologies in biological
research. Topics include chemistry of biological molecules, cell cycle, DNA structure and replication,
chromosome structure, transcription and gene regulation, protein synthesis, epigenetic regulation,
genome structure, genome evolution, genomics, and bioinformatics. Designed to provide an accelerat-
ed venue for MCDB majors entering the department’s core curriculum. Prerequisite: score of 5 on the
Adpanced Placement test in Biology.

MCDB 201b.  Lab for Molecular Biology. = Maria Moreno. M 1:00-4:00

Basic molecular biology training in a project-based laboratory setting. Students will perform a
series of experiments to analyze gene function by applying the techniques of PCR, plasmid and
cDNA cloning, DNA sequence analysis, and protein expression and purification. The laboratory will
also provide students with instruction in experimental design, data analysis and interpretation. For
freshman and sophomores. With or after MCDB 120a or MCDB 200b.
Special registration procedures apply. Students must contact the instructor prior to the first week of classes.

MCDB 202a.  Genetics.  Stephen Dellaporta, Jeffrey Powell, Shirleen Roeder,
Martin Garcia-Castro TTh 11:30-12:45
An introduction to classical, molecular and population genetics, of both prokaryotes and
eukaryotes and their central importance in biological sciences. Emphasis on analytical approaches and
techniques of genetics used to investigate mechanisms of heredity and variation. Topics include trans-
mission genetics, cytogenetics, DNA structure and function, recombination, gene mutation, selection,
and recombinant DNA technology. (Formerly MCDB 200a)
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MCDB 203La. Laboratory for Genetics. Iain Dawson, Gregory Fitzgerald. MT or W 1:45-

Introduction to laboratory techniques used in genetic analysis. Different genetic model organisms—bac-
teria, yeast, Drosophila, and Arabidopsis—are used to provide practical experience with various classical and molec-
ular genetic techniques including cytogenetics, mutagenesis and mutant analysis, recombination and gene map-
ping, isolation and manipulation of DNA, and DNA sequence analysis. Concurrently with or after MCDB 202a.
(Formerly MCDB 201La)

MCDB 205b. Cell Biology. Thomas Pollard, Craig Crews. TTh 9-10:15
A comprehensive introductory course in cell biology. Emphasis on the general principles that explain the
molecular mechanisms of cellular function.

MCDB 210a. Developmental Biology. Douglas Kankel, Scott Holley, Timothy Nelson.

TTh 9-10:15

Cellular differentiation and its genetic and molecular control; fertilization, cleavage, and morphogenesis
of plants and animals; polarity and positional information; organogenesis and development of specialized tissues;
evolution and development.

MCDB 215a/E&EB 210aG/Stats 101aG.  Introduction to Statistics: Life Sciences.

Jonathan Reuning-Scherer, Guinter Wagner and staff. ~ TTh 1:00-2:15

For description see under Statistics in the YCPS book. (Does not count toward the natural science
requirement.)

*MCDB 230b/*MB&B 230b. Rain Forest Expedition and Laboratory. Scott Strobel,

Carol Bascom-Slack, Craig Crews. MW 10:30-11:20

Preparation for a two-week expedition to one of the world’s rain forests during spring break and for a
ten-week summer laboratory experience using samples collected during the expedition. Integrated topics draw
on the fields of ecology, microbiology, chemistry, pharmacology, molecular biology, and bioinformatics. Students
participate in an original scientific project from field biology to natural product characterization. After one year of
introductory biology or equivalent; after or concurrently with one term of organic chemistry. Limited enrollment. Funding for major
travel expenses and summer research provided.

*MCDB 240b. Biology of Reproduction. Mary Klein, Hugh Taylor. =~ MWF 10:30-11:20

Introduction to reproductive biology, with emphasis on human reproduction: development and hormonal
regulation of reproductive systems; sexuality, fertilization, and pregnancy; modern diagnosis and treatment of
reproductive and developmental disorders. A segment on social and ethical issues is included. Enrollment limit-
ed; preference to upperclassmen and to students who have completed MCDB 120a or 200b or higher.
Prerequisite: MCDB 120a, score of 5 on the Advanced Placement test in Biology, or score of 710 or above on the SAT subject
matter Biology M fest.

MCDB 241Lb. Laboratory for Biology of Reproduction and Development. Mary Klein.

T or Th 1:30-5:00

Laboratory investigation of reproductive and developmental processes. Emphasis on mammalian repro-
duction and embryonic development in classic vertebrate and invertebrate systems. Topics include gametogenesis,
ovulation, hormonal control of reproduction, and investigation of embryogenesis in the frog and the fruit fly,
Drosophila. Enrollment limited. Concurrently with or after MCDB 240b or 210a. Not open to freshmen.
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[MCDB 250a. The Biology of Plants]

MCDB 290b. Microbiology. Savithramma Dinesh-Kumar, Christine Jacobs-Wagner.
TTh 1-2:15
Microbial evolution and diversity, cell structure of microorganisms, bacterial genetics, microbial
development, chemotaxis, bioremediation, microbial genomics, host defense systems, infectious dis-
eases, viruses, and biological weapons. After MCDB 300a and Chem 220a, 221b or with permission of

instructor.

MCDB 291Lb. Laboratory for Microbiology. lain Dawson. Th 2:30-
Laboratory experiments to supplement lectures of MCDB 290b. Emphasis on practical
approaches used when working with microbes, primarily bacteria. Topics include microscopy, culture

techniques, biochemical/metabolic assays, and basic environmental and medical microbiology.
Concurrently with or after MCDB 2900.

MCDB 300aG/MB&B 200a. Biochemistry. L. Nicholas Ornston, Ronald Breaker, Donald
Engelman. MWF 9:25-10:15

An introduction to the biochemistry of animals, plants, and microorganisms, emphasizing the
relations of chemical principles and structure to the evolution and regulation of living systems. Affer
one term of organic chemistr).

MCDB 301La/MB&B 2511.a. Laboratory for Biochemistry. William Konigsberg, Aruna
Pawashe.
For description see under Molecular Biophysics and Biochemistry in the YCPS book.

MCDB 310aG/BENG 350aG. Physiological Systems. Mark Saltzman and staff.

MWEF 9:25-10:15

Regulation and control in biological systems, emphasizing human physiology and principles of
feedback. Biomechanical properties of tissues emphasizing the structural basis of physiological con-

trol. Conversion of chemical energy into work in light of metabolic control and temperature regula-
tion. Prerequisites: CHEM 113 or 114 or PHYS 180a and 1815, MCDB 120a.

MCDB 315b. Biological Mechanisms of Reaction to Injury. Michael Kashgarian,
Joseph Madri, Vincent Marchesi, Jon Morrow, Jeffrey Sklar. TTh 11:35-12:50

Human biology and disease as a manifestation of reaction to injury. Topics include organ
structure and function, cell injury, circulatory and inflammatory responses, disordered physiology, and
neoplasia. Preference given to junior and senior majors in MCDB or MB&B. = Prerequisite: MCDB
205b or 300a or 310a.

MCDB 320aG. Neurobiology.  Haig Keshishian, Paul Forscher. MWF 11:35-12:25

Examination of the excitability of the nerve cell membrane as a starting point for the study of
molecular, cellular, and intercellular mechanisms underlying the generation and control of behavior.
After a year of chemistry; a conrse in physics is strongly recommended. (Formerly MCDB 360a)
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MCDB 321LaG. Laboratory for Neurobiology. Haig Keshishian, Robert Wyman.
T or W 1:30-
Optional laboratory. Introduction to the neurosciences. Projects include the study of neuronal excitabili-

ty, sensory transduction, CNS function, synaptic physiology, and neuroanatomy. Concurrently with or after MCDB
320a. (Formerly MCDB 3611.a)

MCDB 330aG. Biology of the Immune System. Sankar Ghosh, Aiko Iwasaki, Kevan Herold, Susan Kaech,
Ruslan Medzhitov, Nancy Ruddle, David Schatz, Mark Shlomchik.

MWEF 9:25-10:15

The development of the immune system. Cellular and molecular mechanisms of immune recognition.
Effector responses against pathogens; autoimmunity. _Affer MCDB 300a. (Formerly MCDB 430a)

*MCDB 341La or Lb. Laboratory in Electron Microscopy. Barry Piekos.
341La - T 1:30-
341Lb - T 1:30- or W 1:30-
Techniques in light and electron microscopy. Enrollment limited; preference given to senior Biology and MB>B

majors in _fall term only; students must devote two to three additional laboratory hours per week. Pre-registration e-mail to instructor
strongly encouraged. Recommended to be taken after or concurrently with MCDB 205b. (Formerly MCDB 351La or Lb)

*MCDB 342La. Laboratory in Nucleic Acids I.  Kenneth Nelson. TTh 1:30-

A project from a research laboratory within the MCDB department, using many of the technologies
from molecular and cell biology. Laboratories meet twice a week for the first half of the term. With or after
MCDB 202a, 205b, or 300a. Enrollment limited.

Special registration procedures apply.  Students must consult the instructor prior to the first week of classes. (Formerly
MCDB 352La)

*MCDB 343La. Laboratory in Nucleic Acids II.  Kenneth Nelson. TTh 1:30-

Continuation of MCDB 342La to more advanced methods and techniques in molecular and cell biology,
including projects such as making and screening cDNA libraries or microarray screening and analysis.
Laboratories meet twice a week for the second half of the term. Affer MCDB 3421.a or with permission of the
instructor. Enrollment limited.

Special registration procedures apply.  Students must consult the instructor prior to the first week of classes. (Formerly
MCDB 353La)

*MCDB 344Lb. Experimental Techniques in Cellular Biology. Joseph Wolenski.

MW 1:30-6:30
A problems-based approach to pertinent questions in cell and molecular biology with emphasis on experimental
strategies and techniques. Topics includes SDS-PAGE, immunoblots, column chromatography, mammalian cell
culture, cell fractionation, light microscopy, drug studies, bacterial cultures, and methods of transfection and
transformation.
Prepares for MCDB 475a or b or 485 or 495. Enrollment limited. Prerequisite: MCDB 2050.
Special registration procedures apply Students must contact the instructor by October of the Fall term for Spring registration.
(Formerly MCDB 354Lb)
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*MCDB 345Lb. Experimental Strategies in Cellular Biology. Joseph Wolenski

MW 1:30-6:30

Continuation of MCDB 344Lb, with increased emphasis on experimental design and interpre-
tation of data. Research projects are semi-independent. Focus on developing a research project in
modern biomedical research. Students engage in multiple journal discussions and oral presentations
of data. Prepares for MCDB 475a or b or 485 or 495. Enrollment limited. Prerequisite: MCDB 344Lb.
Special registration procedures apply  Students must contact the instructor by October of the Fall term for Spring regis-
tration. (Formerly MCDB 355Lb)

*MCDB 356a. Experimental Strategies in Molecular Cell Biology. Mark Mooseker.

T, Th 9-10:15

A combination of lectures and discussion sections that emphasize experimental rationales as
they have been applied to major problems in cell biology over the past four decades. Focus on
experimental methods, readings in primary literature, evaluation of primary data, and experimental
design. Prerequisites: one course at Yale in biological sciences (Biology or NIB&*B) or permission of instructor.
(Formerly MCDB 316b)

MCDB 370bG. Biotechnology. Michael Snyder, Ronald Breaker, Kenneth Nelson, Joseph
Wolenski. MW 11:30-12:45
The principles and applications of cellular, molecular and chemical techniques that advance
biotechnology. Topics include the most recent tools and strategies used by government agencies,
industrial laboratories, and academic research to adapt biological and chemical compounds as medical

treatments, as industrial agents or for the further study of biological systems. Prerequisites: MCDB 202a
and 300a.

*MCDB 375bG. Advances in Plant Molecular Biology. Vivian Irish. M 7-8:50

Discussion and critical evaluation of selected research papers emphasizing recent advances in plant
molecular biology. Topics to be covered include molecular genetic approaches to dissecting signaling
events, pattern formation, epigenetic control of plant growth and plant biotechnology, focusing on
higher plants and model plant systems. Intended for advanced undergraduates after the completion of at least
one MCDB core course or equivalent.

*MCDB 387b. The Eukaryotic Cell Cycle. Iain Dawson. T 7-8:50 PM.

An examination of the regulation and coordination of the eukaryotic cell cycle, by means of a
detailed critique of primary literature. Particular attention to the processes of development, differenti-
ation, and oncogenic disease. Enrollment limited, with preference to juniors and seniors. Prerequisite or corequi-
site: MCDB 202a or 205b. Special registration procedures apply.  Students shonld contact the instructor prior to the
first week of classes.

MCDB 410aG.  Molecular Basis of Development. Xing-Wang Deng, Martin Garcfa-Castro,
Scott Holley, Frank Slack, Weimin Zhong, ~ TTh 2:30-3:45
The molecular mechanism of cell signaling and development in multicellular organisms and
their relevance to human diseases. Topics include the basics of cell signaling and experimental model
organisms, cell proliferation and death, cell specification and determination, cell migration, hormonal
regulation, and environmental regulation. Intended for advanced students after completion of at least one
MCDB core course or equivalent.
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MCDB 415bG.  Cellular and Molecular Physiology. Emile Boulpaep, Frederick Sigworth.

MWEF 9:25-10:15

Study of the processes that transfer molecules across membranes. Topics include the different classes of
molecular machines that mediate membrane transport. Emphasis on interactions among transport proteins in
determining the physiological behaviors of cells and tissues. Intended for seniors majoring in the biological sciences.
Recommended preparation: MCDB 2056, 310a, 320a, or permission of instructor.

MCDB 425aG/MB&B 425aG. Basic Concepts of Genetic Analysis. Tian Xu,
Tae-Hoon Kim, Michael Koelle, Richard Lifton, Valerie Reinke, Shitleen Roeder.
For description see under Molecular Biophysics and Biochemistry in the YCPS book.

[*MCDB 435a. Landmark Papers in Cell Biology]

*MCDB 440bG.  Brain Development and Plasticity. Weimin Zhong,
MW 2:30-3:45

Recent advances in our understanding of brain development and plasticity, including neuronal determi-
nation, axon guidance, synaptogenesis, and developmental plasticity. Prerequisite: MCDB 320a or permission of
mstructor.

MCDB 452bG/CPSC 452b/MB&B 452bG. Genomics and Bioinformatics. Mark Gerstein, Michael
Snyder, Dieter Soll.
For description see under Molecular Biophysics and Biochemistry in the YCPS book.

[MCDB 460bG.  Cell Biology of the Neuron]
MCDB RESEARCH AND TUTORIALS

*MCDB 470a or b.  Tutorial.  Martin Garcia-Castro. HTBA

Individual or small-group study for qualified students who wish to investigate a broad area of biology not
presently covered by regular courses. A student must be sponsored by a Yale faculty member, who sets the
requitements. The course must include one or more written examinations and/or a term paper. This is intended
to be a supplementary course and, therefore, to have weekly or biweekly discussion meetings between the student
and the sponsoring faculty member. To register, the student must prepare a form, available in the office of the
director of undergraduate studies, and a written plan of study with bibliography, approved by the adviser. The
form and proposal must be uploaded to the Classes server or submitted to the course instructor in KBT 754 by
Wednesday, September 12, 2007, for the fall term and Tuesday, January 22nd, for the spring term. The final paper
is due in the hands of the sponsoring faculty member, with a copy to the course instructor, by the beginning of
reading period. In special cases, with approval of the director of undergraduate studies, this course may be elect-
ed for more than one term, but only one term will count as an elective for the major. Normally, faculty sponsors
must be members of the MCDB Department. One term of this course fulfills the senior requirement if taken in
the senior year.

*MCDB 475a orb.  Research. Martin Garcia-Castro. HTBA

Research projects ordinarily taken under faculty supervision, ordinarily taken to fulfill the senior require-
ment. This course may be taken before the senior year, but it cannot substitute for other requirements. Students
are expected to spend approximately ten hours per week in the laboratory and participate in monthly section
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meetings. At the beginning of the term the student must submit a written proposal of research and a
short bibliography approved by the Yale faculty sponsor and the instructor in charge of the course. A
final research report is required before a grade will be given. Students who take this course more than
once must reapply each term; students planning to conduct two terms of research should consider
enrolling in MCDB 485. Students should line up a research laboratory during the term preceding the
research. Guidelines for the course should be obtained from the office of the director of undergradu-
ate studies or downloaded from the Classes server. Written proposals are due Wednesday, September
12, 2007, for the fall term and Tuesday, January 22nd, for the spring term. One term of this course ful-
fills the senior requirement if taken in the senior year.

*MCDB 485. Research in Biology.  Martin Garcia-Castro. HTBA

Individual two-term laboratory research projects under the supervision of a faculty member.
Students are expected to spend approximately ten to twelve hours per week in the laboratory and to
attend monthly discussion groups. Written assignments include a research proposal, due at the begin-
ning of the first term, and a research report that summarizes experimental results, due at the end of
the second term. Students should line up a research laboratory during the term preceding the research.
Guidelines for the course should be obtained from the office of the director of undergraduate studies
or downloaded from the Classes server. Written proposals are due Wednesday, September 12, 2007.
Fulfills the senior requirement if taken in the senior year.

*MCDB 495. Intensive Research. Scott Holley. HTBA

Qualified students may undertake directed research in some field of biology during the senior
year. Before registering for this course, the student must be accepted by a member of the Yale faculty
for a research project and obtain the approval of the instructor in charge of the course. Students
spend approximately twenty hours per week in the laboratory and prepare written and oral presenta-
tions of their research. Guidelines for the course are covered in detail in an information sheet that stu-
dents should obtain from the office of the director of undergraduate studies early in the final term of
the junior year. A topic form and a written proposal must be submitted by Wednesday, September 12,
2007. Fulfills the senior requirement if taken in the senior year.

The following courses are required for students in the joint B.S./M.S. program with Yale
College:

E&EB 585/MCDB 585b  Research in Biology for B.S./M.S. Candidates.

A two-credit course taken in the third-to-last term (typically the second semester of the junior
year). At the start of the course, each student forms a committee comprised of their advisor and two
faculty members that meets to discuss the research project. At the end of this course, students will
complete a detailed prospectus describing their thesis project, and the work completed thus far. The
committee will evaluate an oral and written presentation of this prospectus; the evaluation will deter-
mine whether the student may continue in the combined program.

E&EB 595/MCDB 595. Intensive Research in Biology for B.S./M.S. Candidates.

A fout-credit, yearlong course (two credits each term) that is similar to E&EB 495/MCDB 495
and is taken during the senior year. During this course, students give an oral presentation describing
their work. At the end of the course, a student is expected to present his or her work to the depart-
ment in the form of a poster presentation. In addition, the student is expected to give an oral thesis
defense, followed by a comprehensive examination of the thesis conducted by the thesis committee.

Upon successful completion of this examination, as well as other requirements, the student is awarded
the combined B.S./M.S. degree.
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With permission of the instructor, advanced undergraduates may take graduate courses for credit. If you are
interested in one of these consult the instructor and you will need to fill out a special form that should be avail-
able in your college dean's office.

E&EB GRADUATE COURSES, 2007-08

E&EB 500a/b. Advanced Topics Seminar. M 2:30-4:20. OML 551
EEB Faculty led weekly seminars on advanced topics in E&EB. Spring semester hot topics in individual
labs science; 2 weeks ethics seminar; science writing workshop.

E&EB 617b/F&ES 30024. Topics in Evolutionary and Conservation Genetics.

T 1:30-3:20. ESC 158. Gisella Caccone.

The course will include discussion of original research from students and post-doctoral associates and
reading and discussion of recently published papers in evolutionary and conservation genetics with special
emphasis on population level questions. Discussion of experimental design, project feasibility, and presentation
of preliminary data will be stressed. It is intended for graduate students interested in research in these fields at
various stages of their career. Open to advanced undergraduates by permission of the instructor.

E&EB 710a. Seminar in Evolutionary Functional Genomics. Jeffrey Townsend.

T 2:30-4:20. OML 551

Discussion of the burgeoning new literature on the evolution of gene expressions especially focused on
genomic approaches to understanding organismal biology. Topics include population variation in genome-wide
gene expression, molecular evolution of gene expression, models of the evolution of gene expression and con-
sideration of how the “central dogma” of molecular biology (DNA->RNA->Proteins) constrains or facilitates
evolution of adaptive traits. This graduate course is composed of a mix of instructor- and student-led discus-
sions of key papers. Students are expected to present a paper on a topic and to actively participate in the discussions.

E&EB 729a. Microbial Ecology & Evolution. Paul Turner.

Th 9:25-11:15. OML 551

This course examines the ecology & evolution of microbes with an emphasis on prokaryotes (bacteria,
Archaea) and viruses. Microorganisms came into existence over 3.8 bllho: Sears ago and they are found every-

where today. The ecological roles of these organisms in the envi e been finely honed by evolutionary

processes over the complete span of life on earth. Mos ological theory has been developed
with macro-organisms as the focus. Con51de cen acting on microbes longer than all other
Y

rin t
organisms, this course emphasizes that 1n51ghts can be obtained through microbial
research. The evolutionary ecolo 1srns is studied from individual, population, and community
perspectives. Species interactions g competmon predation, parasitism, and mutualism as well as micro-
bial communication through quorum sensing is examined through the lens of evolutionary ecology. Sex and
reproduction, genome architecture and reduction, novel evolutionary mechanisms, and life in extreme environ-

ments are examined from a microbial perspective. The result is an understanding of microbes in their natural
habitats, and of the power in using microbes to elucidate fundamental principles in ecology and evolution.

E&EB 810b. Dynamics of Evolving Systems. J. Rimas Vaisnys. T, Th 11:30-12:50. OML 201.

An introduction to the ways in which the structure and behavior of evolving biological systems can be
described, modeled, and analyzed. Examination of model systems as well as modeling of laboratory and field
phenomena.
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E&EB 900a/b. Rotations. Staff. HTBA.
E&EB 950a/b. 2nd year research by permission of the DGS.

MCDB GRADUATE COURSES, 2007-08
[MCDB 505a. Molecular Genetics of Prokaryotes]

MCDB 600Lb. Advanced Biological Techniques. Michael Snyder, Xing-Wang Deng, Martin Garcia-
Castro, Kenneth Nelson, Eugene Davidov, Janie Merkel. MW 1-5

A laboratory course to familiarize graduate students with state-of-the-art technologies in molecu-
lar biology, genomics. Students carry out research projects and incorporate their own projects into the lab.
The class meets for two afternoons each week and consists of 2-3 week modules covering the following
topics: microarray analysis, plant genetic engineering, mouse genetic engineering, imaging/microscopy,
tibozyme enzymol/engineering, phage display/chemical biology.

MCDB 602a. Molecular Cell Biology. Sandra Wolin, Thomas Pollard, Graham Warren.
MW 1:45-3
A comprehensive introduction to the molecular and mechanistic aspects of cell biology for gradu-

ate students in all programs. Emphasizes fundamental issues of cellular organization, regulation, biogene-
sis, and function at the molecular level. Also CBIO 6022, MB&B 6022

MCDB 603a. Seminar in Molecular Cell Biology. Sandra Wolin, Thomas Pollard, Graham Warren.
603a-1: Th 9-10:30; 603a-2: Th 10:30-12

A graduate-level seminar course in modern cell biology. The class is devoted to the read-
ing and critical evaluation of classical and current papers. The topics are coordinated with the MCDB

602a lecture schedule. Thus, concurrent or previous enrollment in MCDB 602a is required.
Also CBIO 603a

MCDB 630b. Biochemical and Biophysical Approaches in Molecular and Cellular Biology.
Thomas Pollard, Enrique De La Cruz, and staff.

This graduate course introduces the theory and application of biochemical and biophysical meth-
ods to study the structure and function of biological macromolecules. The course considers the basic
physical chemistry required in cellular and molecular biology but does not require a previous course in
physical chemistry. One class per week is a lecture introducing a topic. The second class is a discussion of
one or two research papers utilizing those methods. Also MB&B 630b

MCDB 642a. Roles of Microorganisms in the Living World. L. Nicholas Ornston, Diane
McMahon-Pratt, Dieter S61l.  TTh 11:35-12:50

A topical course exploring the biology of microorganisms. Emphasis on mechanisms underlying
microbial adaptations and how they influence biological systems. Also EMD 642a, GENE 642a, MBIO
642a

MCDB 660a. Structure, Function, and Development of Vascular Plants. Graeme Berlyn.

TTh 2:30-3:45

Morphogenesis and adaptation of vascular plants considered from seed formation and germina-
tion to maturity. Physiological and developmental processes associated with structural changes in response
to environment discussed from both a phylogenetic and an adaptive point of view.
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[MCDB 670b. Advanced Seminar in Biochemistry and Genetics]

MCDB 677b. Mechanisms of Development. Valerie Reinke, Lynn Cooley, Xing-Wang Deng,
Zhaoxia Sun. M 9:00-10:15, F 2:30-3:45

An advanced course on the mechanisms of animal development focusing on the genetic speci-
fication of cell organization and identity during embryogenesis and somatic differentiation. The use of
evolutionarily conserved signaling pathways to carry out developmental decisions in a range of animals
is highlighted. Course work includes student presentations, critical analysis of primary literature, and a
research proposal term paper. Also GENE 777b

MCDB 743b. Advanced Eukaryotic Molecular Biology. Mark Hochstrasser, Anthony Koleske,
Patrick Sung.

TTh 11:35-12:50

Selected topics in regulation of chromatin structure and remodeling, mRNA processing,
mRNA stability, RNA interference, translation, protein degradation, DNA replication, DNA repair,
site-specific DNA recombination, somatic hypermutation. Prerequisite: biochemistry or permission of
the instructor. Also GENE 743b, MB&B 743bu

MCDB 750a. Core Topics in Biomedical Informatics. Perry Miller and staff. HTBA

Introduction to common unifying themes that serve as the foundation for different areas of
biomedical informatics, including clinical, neuro-, and genome informatics. The course is designed for
students with significant computer experience and coursework who plan to build computational tools
for use in bioscience research. Emphasis is on understanding basic principles underlying informatics
approaches to biomedical data modeling, interoperation among biomedical databases and software
tools, standardized biomedical vocabularies and ontologies, modeling of biological systems, and other
topics of interest. The course will involve lectures, class discussions, student presentations, and com-
puter programming assignments. Prerequisite: previous computer programming experience and per-
mission of the instructor. Also CB&B 7502

MCDB 752au  Genomics and Bioinformatics. Dieter S6ll, Mark Gerstein, Michael Snyder.

MW 1-2:15

Genomics describes the determination of the nucleotide sequence and many further analyses
to discover functional and structural information on all the genes of an organism. Topics include the
methods and results of functional and structural gene analysis on a genome-wide scale as well as a dis-
cussion of the implications of this research. Bioinformatics describes the computational analysis of
genomes and macromolecular structures on a large scale. Topics include sequence alignment, biologi-
cal database design, geometric analysis of protein structure, and macromolecular simulation. Also
CB&B 752a, CPSC 752au, MB&B 752au

MCDB 900a. First-Year Introduction to Research. Frank Slack.
Lab rotations, grant writing, and ethics for Molecular Cell Biology, Genetics, and Development
track students. Also CBIO 9002, GENE 900a

MCDB 901b. First-Year Introduction to Research. Faculty.
Lab rotations, seminars for Molecular Cell Biology, Genetics, and Development track students.

Also CBIO 901b, GENE 901b

MCDB 9502 and 951b. Second-Year Research.
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Appendix II: Worksheets for Area I (EEB) and Area IT (MCDB)

The following pages contain worksheets that will aid the potential major in planning their course of
studies. Students may wish to make copies, especially the one for advising, to share with their advi-
sots and/or to play around with to optimize their programs.
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Classes of 2010 and beyond

OPTIONAL for Class of 2008, 2009 Areal: EEB BA._ _ BS_
Name Year College _ Phone
Prerequisites:
Course # Taken (will be) taken Placed out
1 term of Principles of MCDB 120a
1 term of Principles of EEB 122 a0rb
1 term of either MCDB 121La or E&EB 123Lb
2 terms of General Chemistry (113,114 )
(or 1 term of General Chem 118a)
2 terms of General Chemistry Labs 1161.a
116Lb
(If 118a is taken 1 term is required)
2 terms of Organic Chemistry
(125 or 220a,221b or 225b,227a)
2 terms of Organic Chemistry Labs 126/2221.a
126/2231b _
2 terms of Physics (150a, 151b or higher)
1 term of Math 115 or higher
(not including Math 190)
Core courses: Term Taken Will be Taken
Required: MCDB 202a  Genetics
Required: E&EB 210a Statistics
Required: E&EB 220a General Ecology
Required: E&EB 225b Evolutionary Biology
Organismal Diversity
(choose one) _Course  # Term Taken  Will be Taken
E&EB 2406b, [250a], [255b], 264b, 272b
MCDB [250a], 290b
Electives:
(Choose 2 at level 200 or higher) _Course # Term Taken — Will be Taken

Laboratories: (Choose 2 above intro leve |

at 200 or higher)
[MCDB 203La can also be used to fulfill this requirement

B.A. degree only: (Choose one; must be taken in senior year)

E&EB 470a or b (Tutorial) 470
E&EB 4752 or b (Research) 475
Senior Essay (no credit) _Sr. Hssay
B.S. degree only: (2 credits required; one must be taken in senior year)
E&EB 4752 or b (Research) 475
E&EB 475a or b (Research) 475

Intensive B.S. degree only
E&EB 495 (Intensive Senior Research) 495

45



CLASS of 2008, 2009 ONLY

Areal: EEB BA___ BS___
Name Year College Phone
Prerequisites:
Course # Taken Will be taken Placed out
1 term of Principles of MCDB 120a
1 term of Principles of EEB 122 a0rb
1 term of either MCDB 1211.a
or E&EB 123Lb
2 terms of General Chemistry (113,114)
(or 1 term of General Chem 118a)
2 terms of General Chemistry Labs 1161.a
(If 118a is taken 1 term is required) 1161b
2 terms of Organic Chemistry
(125 or 220a, 221b or 225b, 227a)
2 terms of Organic Chemistry Labs 126/2231.b
2 terms of Physics
(150a, 151b or higher)
1 term of Math 115 or higher
(not including Math 190)
Core courses: Term Taken  Will be Taken
Required: E&EB 160a or b Diversity of Life
Required: MCDB 202a Genetics
Required: E&EB 210a Statistics
Electives: (Choose 4 Credits) Course # Term Taken  Will be Taken
(Choose one course from each group below;
one additional EEB or MCDB course numbered
140 or higher is also required)
A.-Ecology: E&EB 220a, [228b], 230a, 326a, 340b, [360b], 365a, 370a, F&ES 275a
B-Evolution: E&EB 225b, [228b], 326a, G&G 250a
C-Organisms: E&EB 246b, [250a], [255b], 264b, 272b, MCDB [250a], 290b
L.aboratories: Course # Term Taken  Will be Taken

(Choose 2 above intro level at 200 or higher)

[MCDB 203La can also be used to fulfill this requirement]

B.A. degree only: (Choose one; must be taken in senior year)

E&EB 470a or b (Tutorial) 470
E&EB 4752 or b (Research) 475
Senior Essay (no credit) Sr. Essay

B.S. degree only: (2 credits required; one must be taken in senior year)

E&EB 475a or b (Research) 475
E&EB 475a or b (Research) 475
Intensive B.S. degree only:
E&EB 495 (Intensive Senior Research) 495
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(Choose any 3 courses from MCDB at 150 or above,
EEB at 140 or above, or MB&B at 200 or above
and (one) 1 from MCDB at 350 or above)

Area II: MCDB - STANDARD BA___ BS___

[Name Year College Phone
Prerequisites: Course # Taken (will be) taken  Placed out
1 term of Principles of MCDB 120a
1 term of Principles of EEB 122a0rb
1 term of either MCDB 121La or

E&EB 123Lb
2 terms of General Chemistry (113,114)

(or 1 term of General Chem 118a)
2 terms of General Chemistry Labs 116La

(If 118a is taken 1 term is required) 1161.b
2 terms of Organic Chemistry

(125 or 220a,221b or 225b,227a)
2 terms of Organic Chemistry Labs 126/2221.a

126/2231b

2 terms of Physics (150a, 151b or higher)
1 term of Math 115 or higher
(not including Math 190)
Core courses: Term Taken Will be Taken

Required: MCDB 202a Genetics

Required: MCDB 300a Biochemistry (or equivalent)

Choose MCDB 205b Cell Biology

One (1) MCDB 210a Developmental Biology

(If both 205b and 210a are taken, only one counts as a core, the other as an elective)
[Electives: (Choose 4 credits) Course/Lab #  Term Taken Will be Taken

[Two laboratory courses from 342La, 343La, 344Lb, 3451b can be used together as one elective credit]

Laboratories: (Choose 2)

(Must be at 200 or higher; one can be chosen
from EEB or MB&B)

Senior Essay (no credit)

IMCDB 470a or b (Tutorial)
IMCDB 475a or b (Research)

B.A. degree only: (Choose one; must be taken in senior year)

470

475

Sr. Hssay

IMCDB 475a or b (Research)
IMCDB 475a or b (Research)
IMCDB 485 (Research in Biology)

B.S. degree only: (Choose cither two terms of MCDB 475 or MCDB 485)

Intensive B.S. degree only:
IMCDB 495 (Intensive Research)

495
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Area II: MCDB - NEUROBIOLOGY TRACK BA___ BS_

Name Year College _____ Phone
Prerequisites: Course # Taken (will be) taken Plcd. out
1 term of Principles of MCDB 120a
1 term of Principles of EEB 122 a0t b
1 term of either MCDB 121La or E&EB 123Lb
2 terms of General Chemistry (113, 114)

(or 1 term of General Chem 118a)
2 terms of General Chemistry Labs 1161.a

(If 118a is taken 1 term is required) 1161L.b
2 terms of Organic Chemistry (125 or 220a,221b

or 225b,227a)
2 terms of Organic Chemistry Labs 126/2221.a
126/2231.b

2 terms of Physics (150a, 151b or higher)
1 term of Math 115 or higher
(not including Math 190)
Core Courses: Term Taken Will be Taken

Required: MCDB 202a Genetics

Required: MCDB 300a Biochemistry (or equivalent)

Required: MCDB 320a Neurobiology

Choose MCDB 205b Cell Biology

1 MCDB 210a Developmental Biology

Choose any 3: Term Taken Will be Taken
BENG 410a Physical and Chemical Basis of Biosensing
CPSC 475b Computational Vision & Biol. Perception
MCDB 205b or 210a (whichever is not chosen above)
MCDB 215a (not if Psych 200 is taken) Intro to Stats
MCDB 240b Biology of Reproduction
MCDB 310a Physiological Systems
MCDB 315b Biological Mech. of Reaction to Injury
MCDB 410a Molecular Basis of Development
MCDB 415b Cellular and Molecular Physiology
MCDB 425a Basic Concepts of Genetic Analysis
MCDB 430a Biology of the Immune System
MCDB 440b Brain Development & Plasticity
MCDB 460b Cell Biology of the Neuron
PSYC 176a Basics of Learning and Memory
PSYC 200a (not if MCDB 215a is taken) Statistics
PSYC 270b Research Methods in Behavioral Neuroscience
PSYC 320b Cognitive Neuroscience
Laboratories: (Choose 2 from MCDB) Coutse/Lab #  Term Taken Will be Taken

B.A. degree only: (Choose one; must be taken in senior year)
MCDB 4702 or b (Tutorial) 470
MCDB 475a or b (Research) 475

Senior Essay (no credit)

St. Essay

B.S. degree only: (Either 2 terms of MCDB 475 a or b

or MCDB 485

Intensive B.S. degree only:MCDB 495 (Intensive Research) 495
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Area II: MCDB - BIOTECHNOLOGY TRACK

Name Year

Prerequisites: Course # Taken
1 term of Principles of MCDB 120a
1 term of Principles of EEB 122 a0rb
1 term of either MCDB 121La or E&EB 123Lb
2 terms of General Chemistry (113,114)
(or 1 term of General Chem 118a)
2 terms of General Chemistry Labs
(If 118a is taken 1 term is required)
2 terms of Organic Chemistry
(125 or 220a,221b or 225b,227a)

2 terms of Organic Chemistry Labs

1161.a
116Lb

126/2221.a
126/2231b
2 terms of Physics (150a, 151b or higher)

1 term of Math 115 or higher
(not including Math 190)

College
(will be) taken

B.A. B.S.
Phone

Placed out

Core Courses: Term Taken

MCDB 202a Genetics

Will be Taken

Required:

Required: MCDB 205b Cell Biology

MCDB 300a

Required: Biochemistry (or equivalent)

Required: MCDB 370b Biotechnology

Choose any 3: Term Taken

Any MCDB course numbered 150 or above

Will be Taken

BENG 351a

Biomedical Engineering 1

BENG 352b
BENG 410a
BENG 457b
BENG 464a
CENG 210a
CENG 411a
CENG 412b
CPSC 437a

CPSC 445b

CPSC 470a

CPSC 475b

MB&B 405a
MB&B 420a
MB&B 421b
MB&B 443b

Biomedical Engineering 11

Basis of Bioimaging and Biosensing

Biomechanics

Tissue Engineering
Chem. Eng. & Process Modeling
Separation & Purification Processes

Chemical Engineering Laboratory

Introduction to Databases

Introduction to Data Mining
Artificial Intelligence

Comp. Vision & Bio Perception
Molecular Genetics of Prokaryotes

Macromolecular Structure

Macromolecular Dynamics

Eukaryotic Molecular Biology

Laboratories: (Choose 2 from MCDB)

Course/Tab # Term Taken

_Will be Taken

[At least one lab must be MCDB 341-345; BENG 3551
412b can substitute for two 1/2-credit labs]

or CENG

B.A. degree only: (Choose one; must be taken in senior year)

MCDB 470a or b (Tutorial)
MCDB 475a or b (Research)
Senior Essay (no credit)

470

475

St. Essay

B.S. degree only:(Choose cither two terms of MCDB 475 or MCDB 485)
MCDB 475a ot b (Research)

MCDB 475a ot b (Research)

MCDB 485 (Research in Biology)

Intensive B.S. degree only:
MCDB 495 (Intensive Research) 495
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Appendix III: Undergraduate Research Projects
Senior Research Projects in EEB (2006-2007)

Student
Faculty Advisor
Project Title

Marcela Eugenia Benitez
Laurie Santos
Methods for collecting salivary cortisol from unrestrained, adult, captive brown capuchin monkeys (Cebus apella)

Marissa Christine Blanco

Richard Bribiescas/ Stephanie Anestis, Advisors

DHEA-S levels in young captive chimpanzees (Pan troglodytes): validation of an enzyme immunoassay and pre-
liminary results

Panos George Christakis

Laurie Santos

The evolution of biological altruism and simulating the ultimatum game with brown tufted capuchin monkeys
(Cebus apella)

Miles Belin Farmer
Suzanne Alonzo
Allopaternal care in the tessellated darter

Mark Aaron Fisher
Suzanne Alonzo
Size-dependence of male alternative reproductive behaviors in the tessellated Darter, Etheostoma olmstedi

Alexander John Grindley
Melinda Smith

The effect of altered precipitation on salt marsh ecosystems

Mark Junichi Havel

Thomas Near

The phylogenetic relationships and relative divergence times of the members of the genus Ambloplites
(Centrarachidae)

Andrew Garde Joia
Melinda Smith
Understanding Invasives: The Response of Two C4 Grass Species to Varied Precipitation Regimes

Akiko Kobayashi
Richard Prum
Structural colors in bird feathers
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Beth Fruma Kochin
Alison Galvani
Chickenpox vaccination: a game-theoretic approach

Victoria Ann Lent
Giinter Wagner
Evolution of the HoxD-12-Gli3 interaction in the origin of the autopod

James Burton Pease
Panl Turner/ David Kysela
Selective consequence of gene transfer agent in R. Capsulatus

Victor Alexis Ramos
Panl Turner/ David Kysela
Evolutionary eavesdropping: a exploitation of Quorum sensing in Escherichia coli

Edward Sage Stowe

David Post

Using stable isotopes to assess the importance of alewives (Alosa pseudoharengus) in
the breeding diet of double-crested cormorants (Phalacrocorax auritus)

Gilene Mikali Young
Terri Williams
Segment development and coordinated cell divisions in the fairy shrimp Thamnocephalus platyurus
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Senior Research Projects in MCDB (2006-2007)

MCDB 470 (Tutorial)

Student
Faculty Advisor
Project Title

Carol Duh
Kaveh Khoshnood (EPH)
Developmental biology issues in mother-to-child HIV transmission

Luciano Custo Greig
Elke Stein (MCDB)

The role of axon guidance receptor during cerebellar development

Brandon Einstein
David Wells (MCDB)

The effects of disruption of memory reconsolidation and a corresponding link to

Lauren Hackney
Caren Gundberg (Orthopaedics)
Bone biology and the fundamentals of osteoporosis

Catherine Planey
Xing-Wang Deng (MCDB)
General plant biology and the gibberellin pathway

Sabrina Poon
Joseph Piepmeier (Neurobiology)
Cancer genetics of the origin and progression of primary brain tumors

MCDB 475 (Research)
Student
Faculty Advisor
Project Title

Alexandra Adler
William Sessa (Pharmacology)
Structure of NogoB protein

Aysegul Altintas
Kenneth Nelson (MCDB)
Transcription factor regulators of yeast pseudohyphal development

Alzheimer's disease

52



Jonathan Amatruda
Jeffrey Bender (Int Med)
Endothelial activation by aldosterone stimulated leukocytes

Bjorn Bergman
Leo Buss (EEB)
Observation of transitory fusion in Hydractinia symbiologicarpus polyps

Jessica Bian
Karl Insogna (Int Med)
The role of PTEN in receptor tyrosine kinase-mediated chemotaxis

Danea Campbell
Stefan Somio (Int Med)

Generation and examination of PKHD1 mutants

Katrina Castille
Sherman Weissman (Genetics)
Identifying molecular FAT10 interactions

Andrew Chang
Gordon Shepherd (Neurobiology)

Neural encoding in the mouse olfactory bulb

Jack Chang
Sankar Ghosh (Immunobiology)
NF-kB-dependent regulation of TNFR1

Paula Chatterjee
Gerald Shulman (Int Med)

Study of athletes and lipid accumulation-Marker for insulin resistance or sensitivity?

Yian Chen
Scott Holley (MCDB)
Retenone and somitogenesis: a way to study the clock

Salim Cheriyan

Fred Gorelick (Int Med)

Alcohol effects on exocrine pancreas zymogen activation are mediated by vacuolar ATPase
(vATPase)

Avani Dholakia
Martin Garcia-Castro, (MCDB)
Cell autonomous requirement for BMP to express neural crest cell

Yang Ding

Patrick Sung (MB&>B)

Importance of the BLM-BLAP75 interaction in double Holliday junction dissolution by the BLM-
Topo III?-BLAP75 complex



Laura Edwards
Lynne Regan (MB&>B)

Investigations of the spatial and temporal expression of the fragile X mental retardation protein

(FMRP) and the related proteins FXR1 and FXR1 during brain development

Veronique Greenwood
Thomas Pollard (MCDB)
Localization of PCH protein to actin patches and the cytokinetic ring

Ji Guo
Gisella Caccone (EEB)
Genetic diversity in the giant tortoise populations on Santa Cruz, Galapagos Islands

Joanne Ho
Dieter Sill (MB&>B)
Determination of tRINASec identity elements for O-phosphoseryl-tRNASec kinase

Brian Ju
Thomas Pollard (MCDB)

Visualizing actin dynamics in live yeast

Eugene Kim
Sara Rockwell (Ther Radiology)
Effects of a novel anti- cancer agent on an in vitro tumor cell line

Chad Kritzberger
Leo Buss (EEB)
Ultrastructural observation of the transitory fusion response in Hydractinia

George Le

David 1.aVVan (Mech Eng)

Comparison of in vitro electrocyte behavior with whole cell model of the electrocyte of
Electrophorus Electricus

Sarah Lieber
Hugh Taylor (Ob/ Gyn)
Consequences of maternal Ghrelin deficiency on reproduction in female offspring

Rebecca Markovitz
Joan Steitz (MB&>B)

The regulation of miRNA processing by Drosha in an embryonal teratocarcinoma cell line

Mark Matza
Stephen Dellaporta (MCDB)

Origins of animal innovation

Esther Molnar
Tian Chi (Immunobiology)
Roles of Calmodulin in innate immune response in macrophages
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Khang Nguyen

Elke Stein (MCDB)

Identifying intracellular signalling components coupling to the axon guidance receptor DSCAM to
elucidate its function in the mammalian nervous system

Nneoma Nwachuku
David Geller (Int Med)
Investigation of a mutant, tissue-specific glucocorticoid receptor, GRM610L, and implications in
metabolic syndrome

Catherine Planey
Xing-Wang Deng (MCDB)
DELLA proteins in Arabidopsis thaliana: RGL2 functional analysis

Avanti Verma
Gil Mor (Ob/ Gyn)

MYD88 expression on normal an abnormal cells

Aaron Wild
Leo Buss (EEB)
Ultrastructure of transitory fusion in Hydractinia

Eric Woelber
Lanra Nikilason (Anesthesiology)
The effect of statins on telomere length and proliferation of smooth muscle cells

Sarah Woodfield
Martin Garcia-Castro (MCDB)
Search for a neural crest early regulatory element

Liubin Yang
Archibald Perkins (Pathology)
Gene expression of vaccinia-related kinase-1 (VRK-1) in mouse

MCDB 485 (Research in Biology)

Student
Faculty Adpisor
Project Title

Michael Aboodi
Jon Morrow (Pathology)
Binding affinity of ?V spectrin with ankyrin G and ankyrin R

Alexandra Adler
William Sessa (Pharmacology)
Structure of NogoB protein
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Martine Alexandre
Fred Gorelick (Int Med)
Alcohol effects on exocrine pancreas zymogen activation

Kasim Ali
Tian chi (Immunobiology)
Mechanisms of CD4 activation by the BAF complex

Joshua Au
Enrigne De La Cruz (MBZ>B)
Evaluating models of actin-TB4 interactions through site-specific mutagenesis

Jonathan Barsa
Susan Kaech (Immunobiology)
The impact of sprouty proteins on mouse CD8 T-cell function during chronic infection

Kathryn Blair
Weimin Zhong (MCDB)
Functional interaction of MGRI and Numb in mouse neural development

Vivian Bui

Sherman Weissman

(Genetics)

Physiological studies of FAT10 role in endotoxinemia

Khadeen Cheesman
David Schatz (Immunobiology)
The role of E47 in SHM of Ig and non-Ig genes in Ramos

KaWing Cho
Diane McMahon-Pratt (EPH)
Role of B cells in visceral Leishmaniasis

Ngocquynh Chu
Rustan Medzhitov (Immunobiology)
The role of basophils in the induction of the type-2 immune response

Tabia Collins-Mitchell

Martin Garcia-Castro (MCDB)

The effect of fibroblast growth factor (FGF) signaling in the earliest stages of neural crest forma-
tion in chick embryos

Jessica Dobbins
Paula Kavathas (Lab Med)
Mapping the CD8 coreceptor interaction with the T cell receptor

Carol Duh

Maria Pinango (Linguistics)

The link between semantic composition and left posterior temporal damage on Alzheimer's Disease
Erin Gillespie



Joanne Weidhaas (Ther Radiology)
MicroRNAs and HER2-overexpressing breast cancer: potential new targets

Lark Greenwald
Joseph Craft (Int Med)
The role of LSP1 (leukocyte specific protein) in CD4+ T cells

Claire Hamilton
Anton Bennett (Pharmacology)
Investigating SHP-2 regulation of NFAT activity

Shaundra Harris
Kenneth Kidd (Genetics)
Interrelating taste perception, alcohol metabolism and alcohol consumption

Alison Hill
Peter Tattersall (Lab Med)

Functional analysis of the human bocavirus NP1 gene

Ashley Kochanek
David Wells (MCDB)
The role of cytokines in CPEB1-mediated, injury response in astrocytes

Christopher Kochevar
Marina Picciotto (Psychiatry)
Investigating the antidepressant effects of cytisine derivatives in the mouse amygdale

Rosy Priya Kodiyanplakkal
Douglas Brash (Ther Radiology)
UVB microbeam for identifying cell compartments that initiate apoptosis

Janelle Laudone
Jobn Geibel (Surgery)
Modulations of fluid and electrolyte transport in the gastrointestinal tract

Brandon Levan

Terri Williams (EEB)

Analysis of the expression of Notch signaling pathway in the branchiopod crustacean Triops longi-
caudatus and its correlation to Drosophila models

Andrew Levine
Archibald Perkins (Pathology)
Engineering a t(3;321) translocation in mice

Sharon Lu
Peter Cresswell (Immunobiology)
Mechanism of MGC13170-encoded antigenic peptide presentation in TAP-deficient cells

Nancy Ly
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Sherman Weissman (Genetics)
Genome-wide RNA interference screen to identify DNA damage and repair pathways in primary human cells

Lauren Nelson
Amy Arnsten (Neurobiology)
Working memory and the role of P2A receptors, cAMP, and Th/HCN-1 channels

Emily Palilonis
Caren Gundberg (Orthopaedics)
Investigation of osteoblast function in mouse null for important non-collagenous bone matrix proteins

Henry Park
Nenad Sestan (Neurobiology)
Molecular regulation of Zfp312 in the formation of axons in the developing cerebral cortex

Meredith Parks
Matthew State (Child Study)
FISH mapping of a t(3;5)(q23;p13)chromosomal translocation in an individual with Asperger syndrome

Anuradha Phadke
Jeffrey Bender (Int Med)

Estrogen effects on endothelial progenitor cells in angiogenesis

Angelique Pillar
Angelique Bordey (Neurosurgery)
The effect of group 1 metabotropic glutamate receptor antagonists on neurogenesis

Stuart Prenner
Peter Aronson (Int Med)
Molecular mechanisms for regulation of oxalate transporter SLC26A6 (CFEX)

Patrick Purdy
Michael Robek (Pathology)

Processing of the hepatitis B virus antigens by the immunoproteasome

Kunal Rambhia
Xing-Wang Deng (MCDB)
Study of CUL4-based E3 ligase in Arabidopsis thaliana

Kate Rapisarda
Archibald Perkins (Pathology)
Leukemia in Mice

Esen Sefik
Susan Kaech (Immunobiology)
Determining which cytokines besides IL.-2, IL-7 and IL.-15 induce memory T-cell proliferation in vitro

Sameer Sheth

Satish Ghatpande (Pediatrics)
Adenosine and HIF14 in early embryogenesis
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Lynn Shon
Gordon Shepherd (Neurobiology)

Neural encoding in the mouse olfactory bulb

Takudzwa Shumba
Vivian Irish (MCDB)
Functional analysis of At4g24110 and At5g33070 in Arabidopsis

Stephanie Smith
Herbert Yn (EPH)

An examination of the role of insulin-like growth factors (IGFs) in breast cancer prognosis and outcome

Marion Stanley
Amy Arnsten (Neurobiology)
The effects of IP3 signaling in prefrontal cortical function

Jordan Strom
Jeffrey Bender (Int Med)

Integrin stimulated angiogenic factor gene expression in macrophages

Jane Symington
Walther Mothes (Microbial Patho)
In vivo imagining to monitor intracellular behavior of retroviruses

Nisha Tamhankar
Scott Holley (MCDB)
Snail, naked cuticle, and frizzled gene expression in vertebrate somitogenesis

David Tian
Angelique Bordey (Neurosurgery)
The effects of PGE2 on cellular proliferation in the adult subventricular zone

Megan Toal
Michael DiGiovanna (Cancer Center)
Targeting HER-2 as a therapy for breast cancer treatment

Xiao Wan
Frank Silack (MCDB)
The role of let-7 microRNA and RAS regulation

Zhen Wang
David Wells (MCDB)

Mechanism for regulating fragile X mental retardation protein

Nancy Yip
Denny Sakkas (Ob/ Gyn)
DNA repair and apoptosis during mammalian spermatogenesis

Niushen Zhang
Elke Stein (MCDB)
Investigating the impact of Lin-7 on DSCAM cell surface localization

MCDB 495 (Intensive Research)
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Student
Faculty Advisor
Project Title

Trisha Chakrabarty
Laura Manuelidis (Surgery)
Behavior of different TSE agents in Cocultures

Matthew Deren
Stephen Dellaporta (MCDB)

An investigation of the Hox homeobox genes in Trichoplax adhaerens, phylum Placozoa

David Einstein
Stephen Strittmatter (Neurology)
Stroke-induced anatomical changes in cortical neurons mediated by Nogo

Michelle Gosselin

Catherine Yeckel (EPH)

Maximal exercise recovery test: A physiological test for insulin sensitivity and
autonomic function

Brian Hanak
Charles Greer (Neurosurgery)
In vitro development and arborization of olfactory bulb granule and mitral cell dendrites

Dorothy Jung
Jeffrey Bender (Int Med)
The role of HuR in integrin-induced T cell proliferation and differentiation

Alexander Mohapatra
Richard Flavell (Immunobiology)
Role of TGFb signaling in T cell function

Frances Pesquera

Jane Taylor (Psychiatry)
Dopamine involvement in fear memory reconsolidation

Sarah Wheeler
Daniel DiMaio (Genetics)

Loss of function screen for molecular targets in cervical cancer
MCDB 595 (Combined B.S./M.S. Degree Program)

Luciano Custo Creig
Elke Stein (MCDB)

Netrin-1-mediated axon guidance in the postnatal cerebellum
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Senior Essays in MCDB
Student
Faculty Advisor
Project Title

Deborah Bedolla
Mark Hochstrasser (MB&>B)
Substrate specificity in the SUMO conjugation pathway: the role of Ubc9 and E3s

Yvonne Chung
Michael Snyder (MCDB)

Proteomics in the diagnostic of cancer patients

Jose Garza

Joseph Wolenski (MCDB)

Nitric oxide and inducible nitric oxide synthase under Ischemia/Repetrfusion in mouse skeletal
muscle model

Laura Gaynon
Archibald Perkins (Pathology)
The cancer stem cell hypothesis: A critical review

Ann-Cindy Jacques
Timothy Nelson (MCDB)
A brief overview of immunity in plants

Claudia Reitmaier
Mark Mooseker (MCDB)

Myosins and hair-cell mechanotransduction

Siddharth Siva
Elke Stein (MCDB)
The effects of Anti-Epileptic drugs on neural development

Vrej Tajirian
Xing-Wang Deng (MCDB)
Developments in golden rice

Gail Williams

Xing-Wang Deng (MCDB)

Rice: a survey of biotechnological and agricultural modifications to combat malnutrition in the
developing world
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Appendix IV: Undergraduate Prizes and Awards

MCDB Edgar J. Boell Prize (shared with EEB) "for Excellence in Senior Research”

Luciano Custo Creig — 2007 (MCDB)
Project Title:  Cerebellum development
Advisor: Elke Stein, MCDB

Matthew Edward Deren — 2007 (MCDB)
Project Title: An investigation of the Hox homeobox genes in Trichoplax adhaerens, phylum Placozoa
Advisor: Stephen Dellaporta, MCDB

David Johnson Einstein — 2007 (MCDB)
Project Title:  Stroke-induced anatomical changes in cortical neurons mediated by Nogo
Advisor: Stephen Strittmatter, Neurology

Miles Benin Farmer -2007 (EEB)
Project Title:  Allopaternal care in the tessellated darter
Advisor: Suzanne Alonzo, EEB

Ashley Rene Kochanek — 2007 (MCDB)
Project Title: The role of cytokines in CPEB1-mediated, injury response in astrocytes
Advisor: Marina Picciotto, Psychiatry

Alexander Mohapatra — 2007 (MCDB)
Project Title: Role of TGFb signaling in T cell function
Advisor: Richard Flavell, Immunobiology

Takudzwa Shumba — 2007 (MCDB)
Project Title: Functional analysis of At4g24110 and At5g33070 in Arabidopsis
Advisor: Vivian Irish, MCDB

Edward Sage Stowe -2007 (EEB)

Project Title: Using stable isotopes to assess the importance of alewives (Aloa pseudoharengus) in the breeding
diet of double-crested cormorants (Phalacrocorax auritus)

Advisor: David Post (EEB)

MCDB William R. Belknap Prize (shared with EEB) "for Excellence in Biology”
Kathryn Lee Blair — 2007 (MCDB)
Project Title: Functional interaction of MGRI and Numb in mouse neural development
Advisor: Weimin Zhong, MCDB
Beth Fruma Kochin -2007 (MCDB)

Project Title:  Chickenpox vaccination: a game-theoretic approach
Advisor: Alison Galvani, EPH
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Alexander Mohapatra — 2007 (MCDB)
Project Title: Role of TGFb signaling in T cell function
Advisor: Richard Flavell, Immunobiology

Jane Wadsworth Symington — 2007 (MCDB)
Project Title: In vivo imagining to monitor intracellular behavior of retroviruses
Advisor: Walther Mothes, Microbial Pathogenesis
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Name
Adrio, Berkley

Alegre, Natalie

Ashebir, Adedana

Au, Kathryn

Biesecker, Emily

Bloom, Eric

Bouland, Adam

Bowen, Constance

Bradburd, Gideon

Del Vecchio, Nicholas

Delman, Andrew

Godfrey, Brent

Guy, Allison

Hallett, Lauren

Hertslet, Angel

Environmental Internships 2007 Awards

Major Class
EVST 99
EVST 08
EVST 09
EVST 08
EVST 08
ARCH 08
MATH 09
PHYS
ARCH 08
URBST
E&EB 08
MECH 08
ENG
G&G 09
HIST 09
EVST 08
E&EB 08
EVST 08

Project
The Zululand Tree Project: Acacia Population Structure
and landscape dynamics in Hluhluwe Imfolozi park

Assessing environmental aspects of infrastructure-
Building by national public programs in the
Highlands of Peru

The New Haven/Leon Sister City Project: Agriculture
and Public Health

The Perspectives of Local Residents and the Policy
Process behind the Mexican Wolf Recovery Project

Subsistence Resource Use and Alaska’s National Parks

Environmental Mapping Internship: Commission for
Environmental Protection, Montreal, Canada

Yale Student Chapter of Engineers Without Borders:
Water Project in Kikoo, Cameroon

Internship with Smart Growth America and Volunteer
with the Baltimore Urban Resources Initiative on an
Inventory of City’s Trees

Conservation of the Hatlequin Toad

Yale Student Chapter of Engineers Without Borders:
Water Project in Kikoo, Cameroon

Ecological Restoration and Agriculture in the Galapagos
Islands: Isla San Cristobal, Galapagos Islands, Ecuador

Historical Perspectives on Ethanol Energy in Brazil

Market Demand for Aggregation-spawning Groupers
With NGO, Green Reef

Effect of Extreme Climate Change on Tall Grass
Prairies, Konza Prairie Biological Station, Kansas

Analysing Perceptions and Community Dynamics in
Relation to Cusuco National Park, Honduras and
Intensive Spanish Language Study Auspices: Op.
Wallacea
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Hoyt, Allison

Jack-Scott, Emily

Jeffers, Jessica
Jiang, Xiaodong
Jessica

Johnson, Anna

Kehl, Danielle

Kohn, David
McCartney-Melstad,
Evan

Ngarajan, Arvind

Olsen, Nicholas

Pool, Sean

Santaro, Thomas

Yamashita, Kelly

G&G 09

EVST 09

ECON 09
MATH
ECON 08

EVST 08

Undec 10

Undec 10

MCDB 08

ECON 09

POLISCI

E&EB 09

Undec 08

EVST 09

ANTH 09

Yale Student Chapter of Engineers Without Borders:
Water Project in Kikoo, Cameroon

Wetlands Institute Coastal Conservation Research
Project: Habitat Enhancement and Restoration of
Coastal Beaches of Southern New Jersey

Yale Student Chapter of Engineers Without Borders:
Water Project in Kikoo, Cameroon

Economics of Climate Change: A Foray Into Uncertainty

How is carbon sequestration in agricultural soils affected
By agricultural practices? A research internship at the
Center for Environmental Farming Systems, North
Carolina State University

Conservation of Coastal Diversity and Threatened
Marine Turtles in Bahia Magdalena, Mexico, with the
School for Field Studies

Water Desalination and Policy Implications in Israel

Ontogeny and the generation of biodiversity: an
empirical study of centrarchid fishes

Economic Sustainability Research at the Congal
Biomarine Reserve

Influences of Light and Flow Rate Disturbances on
Stream Insect Ecology, Yale Myers Forest

Implementation and comparative analysis of strategies
For reducing greenhouse gas emissions at both
Australian National University and Yale University

Student Intern and Research Assistant “Plastics —
Bisphenol A and Phthalates: State of the Science, and
Strategies to Minimize Exposures” Environment and
Human Health, Inc., North Haven, Conn

Philanthropy Intern with the Asia-Pacific program of

The Nature Conservancy: Assessing the effectiveness

Of fundraising for support of environmental conservation
By TNC in Hong Kong and mainland China.
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Appendix V: Forms for Tutorial and Research Courses

E&EB 470/MCDB 470 (Tutorial)

Date

Student's Name Class

E-mail Address Phone

Title for Tutorial

Supervisor's Name Phone

Supervisor's E-mail Address

Supervisor's Signature

Individual or small-group study for qualified students who wish to investigate a broad area of biology not
covered by regular courses. A student must be sponsored by a faculty member, who will set the requirements.
The course must include one or more written examinations and/or term paper. To register, the student must pre-
pare this form and a written plan of study and bibliography, approved by his advisor, and submit them to the
office of the director of undergraduate studies by Wednesday, September 12th for the fall term and Tuesday,
January 22nd for the spring term. The final paper is due in the hands of the sponsoring faculty member with a
copy to the course instructor by the beginning of the reading period. In special cases, with approval of the direc-
tor of undergraduate studies, this course may be elected for more than one term, but only one term will count as
an elective for the major.

To the Tutorial Instructor:

By signing this form, you agree to supervise the student’s project. You also agree to grade the final paper
and report a grade to the appropriate DUS based on exam(s) or term paper. This should be reported no later
than the end of reading period.

Please attach this form to your proposal and return to appropriate DUS Office
(MCDB 470 students can upload the form and proposal to the Classes server at classes.yale.edu)
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E&EB 475/MCDB 475 (Research)

Date

Student's Name Class

FE-mail Address Phone

Title for Research

Supervisor's Name Phone

Supervisor's E-mail Address

Supervisor's Signature

Single-term research projects under faculty supervision. A student must be sponsored by a
faculty member, who will guide the project. Students are expected to spend ten hours per week on
their research projects. To register, the student must prepare this form and a written plan of study
and bibliography, approved by his advisor, and submit them to the office of the director of under-
graduate studies by Wednesday, September 12th for the fall term and Tuesday, January 22nd for the
spring term. The final paper is due in the hands of the sponsoring faculty member with a copy to
the course instructor by the beginning of the reading period. During this course, students give an
oral presentation describing their work. At the end of the course a written report on the research
accomplished must be submitted before a grade will be given. Students who take this course more
than once must reapply each term. This written report is due in the hands of the faculty supervisor
by the beginning of the reading period.

To the Research Mentot:

By signing this form, you agree to supervise the student’s research project and provide the
necessary materials, e.g. supplies, equipment, etc. You also agree to grade the final research paper
and report a grade to the appropriate DUS based on oral presentation, research performance and
paper. This should be reported no later than the end of reading period.

Please attach this form to your proposal and return to appropriate DUS Office
(MCDB 475 students can upload the form and proposal to the Classes server at classes.yale.edu)
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MCDB 485 (Research in Biology)

Date

Student's Name Class

F-mail Address Phone

Title for Research

Supervisot's Name Phone

Supervisot's Email Address

To the Student and Research Mentor:

MCDB 485 is a two-term research course conducted under faculty supervision. A student must be
sponsored by a Yale faculty who will guide the project. To register, the student must prepare this
form and a short written plan of research (1-2 pages) with bibliography of 3 or 4 references. The
research plan has to be approved by the research supervisor. The registration form and the research
proposal should be submitted to the Office of the Director of Undergraduate Studies or uploaded
on the Classes server by, Wednesday, September 12th (no later than 5:00 PM). MCDB 485 students
are required to spend an average of 10-12 hours on their project. During this course, students are
required to attend discussion groups (see syllabus) in which students will discuss their research
projects in an oral presentation. In addition, all MCDB 485 students are asked to present a Poster
displaying their research accomplishments at the YALE Undergraduate Research Symposium in the
Biological Sciences which is held at the end of the spring semester. At the end of the course a writ-
ten report on the research accomplished must be submitted before a grade will be given. This writ-
ten report is due in the hands of the faculty supervisor with a copy to the course instructor by the
end of the reading period.

Students must attend one introductory meeting: TBA
To the Research Mentot:

By signing this form, you agree to supervise the student’s research project and provide the
necessary materials, e.g. supplies, equipment, etc. You also agree to grade the final research paper
and report a grade to the DUS Office based on oral presentation, research performance and
research paper. This should be reported no later than May 5th, 2008. Notification by e-mail is
acceptable and preferred, but must be sent by the research mentor to cathy.blackmon@yale.edu or
to martin.garcia-castro@yale.edu.

Supervisor's Signature
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E&EB 495/MCDB 495

Date Class Phone No.

Student's Name

F-mail Address

Project Title

Supervisor's Name

Supervisor's E-mail Address

Supervisor's Phone No.
To the Research Mentor:

Please note that professors supervising 495 students are expected to spend a considerable amount
of time interacting directly with the student. This includes helping to write the initial proposal,
supervising a grant proposal due in the first semester, attending meetings involving 495 students in
both semesters, assisting the student with their poster presentation in the Spring semester and grad-
ing the final report. In addition, the supervising professor is expected to meet with the student on a
routine basis to discuss, analyze and plan experiments. Students are expected to spend approximate-
ly twenty hours per week in the laboratory and prepare written and oral presentations of their
research. You also agree to grade the final research paper and report a grade to the appropriate
DUS based on research performance and paper. This should be reported no later than the end of
reading period.

Supervisor's Signature

Students should attach a two-page proposal of the planned research. This should include an intro-
duction covering why this research is interesting and important and an outline of the research
methodology to be used.

Please attach this form to your proposal and return to appropriate DUS Office
(MCDB proposals are due Wednesday, September 12, 2007)
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