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INTRODUCTION

The Major in Biology at Yale University

The life sciences have an underlying cohesiveness that spans the domains of molecules, cells, organisms,
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, students
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. Research 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 encouraged to attend
departmental seminars featuring lectures on the research of the Yale faculty and of visiting 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, 120 postdoctoral fellows, and 83 graduate students and approximately 300 Biology majors
that work and study in these buildings. The quality and breadth of expertise in this biological
community 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 171a or b, The Collections of the Peabody Museum]
E&EB 115a, Conservation Biology

E&EB 122b, Principles of Evolution, Ecology and Behavior
E&EB 125b, History of Life

[E&EB 160b, Diversity of Life]

E&EB 210a/MCDB 215a, Introduction to Statistics: Life Sciences
E&EB 220a, General Ecology

MCDB 105a, An Issues Approach to Biology

MCDB 107a, Human Biology

MCDB 109b, 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 122b, Principles of Evolution, Ecology, and Behavior, together with MCDB 120a, provides 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 160b, 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
probabilistic analysis of biological problems with a unified foundation in basic statistical theory.
Problems are drawn from genetics, ecology, epidemiology, and bioinformatics.



E&EB 220a, General Ecology. A broad consideration of the theory and practice of ecology, including
the ecology of individuals, population dynamics and regulation, community structure, ecosystem
function, and ecological interactions at broad spatial and temporal scales. Topics such as climate
change, fisheries management, and infectious diseases are placed in an ecological context.

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

MCDB 107a, Human Biology, introduces the fundamentals of human anatomy and physiology.

MCDB 109b, Immunology and Microorganisms, introduces students to immunology,
microorganisms, 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 ordinarily followed

by E&EB 122b.

MCDB 150b, Global Problems of Population Growth, introduces students to the human,
environmental, and economic consequences of the population explosion. Topics include political,
religious, and ethical issues surrounding fertility, including contraception, abortion, human rights, and
the status 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 excellent
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 II
Molecular, Cellular and
Developmental Biology

o Standard track
e Biotechnology track

Area of Concentration I

Ecology and Evolutionary Biology

o Neurobiology track

\ R

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
interdisciplinary 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.



Prerequisites and How They Can Be Met

Prerequisites
Biology
Introductory 2 terms MCDB 120a and E&EB 122b
Introductory Lab 1 term MCDB 121La or E&EB 123Lb
Chemistry
General 2 terms Chem 112a, 113b or 114a, 115b
Or 1 term Chem 118a
General Labs 2 terms Chem 116La, 117Lb
(unless 118a is taken, then 1 term is required)
Organic 1 term Chem 124a or 220a or 225b
Organic Lab 1 term Chem 126L or 222L
Physics
General 2 terms Phys 150a, 151b or higher
Math
Calculus 1 term Math 115 or higher
(not including Math 190)

A number of these prerequisites can be met with acceleration credits. Students who have scored 710 or
higher on the SAT subject matter Biology M test (formerly SAT II), or who have scored 5 on the
Advanced Placement test in biology, may be exempt from taking MCDB 120a and its associated
laboratory. Students scoring 5 on the Advanced Placement biology test may also be exempt from E&EB
122b and its associated laboratory, but beginning with the Class of 2010, students are no longer
permitted to place out of E&EB 122b and 123Lb using the SAT subject matter test M or E. Students
with equivalent scores on one of the corresponding chemistry tests may also be exempt from taking

MCDB 120a, but should first discuss their preparation in biology with the director of undergraduate
studies in MCDB.

Acceleration credit awarded in chemistry, mathematics, and physics, or completion of advanced courses
in those departments, is accepted instead of the relevant prerequisites for the Biology major. Students
who already have mathematics preparation equivalent to MATH 115a or b or higher are encouraged to
take additional mathematics, such as MATH 120a or b, 222a or b, or 225a or b or statistics (e.g. Stat
101a/E&EB 210a/MCDB 215a).

Premedical students will likely need to take the laboratory with introductory physics, although it is not
required for the major in Biology. Premedical students should consider the advisability of taking both
terms of the introductory biology laboratories (MCDB 121La and E&EB 123Lb). Note that the
premedical requirements and the prerequisites for both Biology and MB&B majors are substantially the
same, so students do not have to choose among these paths during their freshman year.
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Core Requirements and Electives in
Ecology and Evolutionary Biology

Areal: Ecology and Evolutionary Biology

Core courses Class of 2010 and later Class of 2009 see below*
MCDB 202a (Genetics)
E&EB 210a or the equivalent (Statistics)
E&EB 220a, General Ecology
E&EB 225b, Evolutionary Biology
Organismal Biology (Choose one)
Electives
Two electives at 200 level or higher
Laboratories

Two biology laboratories above the introductory level

EEB elective courses are grouped in three major subject areas:

A-Ecology: E&EB 220a, 230a, 365a,
B-Evolution: E&EB 225b, 426a, G&G 250a
C-Organisms: E&EB 250a, 264a, 272b, MCDB 290b

Students must take at least one course from each group. In groups A and B, the course listed first is the
recommended first course in that subject. One additional EEB or MCDB course numbered 140 or
higher is also required. Students who wish to shape the major by drawing on electives in other
departments should consult with and obtain the approval of the director of undergraduate studies.

Two laboratories are also required for the major. In addition to laboratories associated with the three
groups of electives, E&EB 230a, 315La and MCDB 203La can also be used to fulfill this requirement.

*Students in the Class of 2009 may fulfill the same core requirements as the Class of 2010, or they may
take the core courses E&EB 160a or b, MCDB 202a and E&EB 210.



Core Requirements and Electives in

Molecular, Cellular, and Developmental Biology

The standard major

Area Il: Molecular, Cellular, and Developmental Biology
o The Standard Track

Core courses

MCDB 202a (Genetics)
MCDB 300a (Biochemistry) or its equivalent*
Either MCDB 205b (Cell Biology) or MCDB 210b (Developmental Biology)

Electives

Four credits. See notes below

Laboratories

Two biology laboratories at the level of 200 or higher

The standard major requires four electives, including three from MCDB (numbered 150 or
above), EEB (numbered 140 or above), or MB&B (numbered 200 or above), and one MCDB
elective at the 350 level or higher. A relevant intermediate or advanced course from another
department in science, mathematics, or statistics may be accepted as an elective with permission
of the director of undergraduate studies. Two laboratory courses from MCDB 342La, 343La,
344Lb and 345Lb can be used together as one elective credit. If used as an elective, these
laboratories cannot also fulfill the laboratory requirement.

One of the two required laboratories at the level of 200 or higher can be selected from courses in EEB
or MB&B.

*Equivalents for MCDB 300a are defined as either (a) both MB&B 300a and 301b or (b) MB&B 300a only, if the student
has also taken MCDB 120a or 200b or has the permission of the director of undergraduate studies in MCDB. For this
purpose, placing out of MCDB 120a is not the equivalent of having taken MCDB 120a.



Interdisciplinary Tracks within the MCDB Area of Concentration

As alternatives to the standard MCDB major, students can choose either the biotechnology or the
neurobiology tracks. The requirements for each of these interdisciplinary tracks differ somewhat from

those of the standard major.

Area II: Molecular, Cellular, and Developmental Biology
o The Biotechnology Track

Core courses

MCDB 202a (Genetics)

MCDB 300a (Biochemistry) or its equivalent®
MCDB 205b (Cell Biology)

MCDB 370b (Biotechnology)

Electives

Three credits. See notes below

Laboratories

Two laboratories. See notes below

For electives students can select from the following: any MCDB course numbered 150 or above,
MB&B 420a, 421b, 443b, BENG 351a, 352b, 410a, 435b, 457b, 464b, CENG 210a, 411a, 412b,
CPSC 437a, 445b, 470a, or 475b.

The laboratories should be chosen from MCDB courses and include one laboratory from MCDB 341L
to 345L. With permission of an advisor, BENG 355L or CENG 412b can be substituted for two one-
half credit laboratories.

Students interested in the biotechnology track should consult an advisor for the track.

Biotechnology track advisors: Ronald Breaker, 506 KBT (432-9389)
Xing-Wang Deng, 352B OML (432-8908)
Kenneth Nelson, 725 KBT (432-5013)
Michael Snyder, 926 KBT (432-6139)
Joseph Wolenski, 330 KBT (432-6912)

*Equivalents for MCDB 300a are defined as either (a) both MB&B 300a and 301b or (b) MB&B 300a only, if the student
has also taken MCDB 120a or 200b or has the permission of the director of undergraduate studies in MCDB. For this
purpose, placing out of MCDB 120a is not the equivalent of having taken MCDB 120a.
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Area II: Molecular, Cellular and Developmental Biology
o The Neurobiology Track
Core courses

MCDB 202a (Genetics)

MCDB 300a (Biochemistry) or its equivalent*

Either MCDB 205b (Cell Biology) or MCDB 210b (Developmental Biology)
MCDB 320a (Neurobiology)

Electives
Three credits. One must be a MCDB elective at 350 or higher. See notes below

Laboratories

Two laboratories. See notes below

One elective must be a MCDB course numbered 350 or above, and two courses chosen from BENG
410a, CPSC 475b, MCDB 240b, 310a, 315b, 410a, 415b, 425a, 430a, 440b, 460b, PSYC 270a, 320a,
376a and either MCDB 215a or PSYC 200b. Other courses may be substituted with the approval of
the student’s track adviser. (Students should note that PSYC 110a or b is a prerequisite for many
psychology courses but does not substitute as an elective in the neurobiology track.). Because it is
difficult to monitor course changes in other departments, this list can be incomplete or out of date.
Consult with a track advisor if you wish approval for a substitution.

The two laboratories should ordinarily be chosen from MCDB courses.
Students interested in the neurobiology track should consult an advisor for the track.

Neurobiology track advisors: Paul Forscher, 222 KBT (432-6344)
Haig Keshishian, 640A KBT (432-3478)
Elke Stein, 232 KBT (432-8402)
David Wells, 226 KBT (432-3481)
Robert Wyman, 610A KBT (432-3475)
Weimin Zhong, 616B KBT (432-9233)

*Equivalents for MCDB 300a are defined as either (a) both MB&B 300a and 301b or (b) MB&B 300a only, if
the student has also taken MCDB 120a or 200b or has the permission of the director of undergraduate studies in
MCDB. For this purpose, placing out of MCDB 120a is not the equivalent of having taken MCDB 120a.
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The Senior Requirement

In addition to the course work described on previous pages, all majors in Biology must satisfy the senior
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 during 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
requirement 7z 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. Students electing this option should obtain an approval form from the office
of the director of undergraduate studies.

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
complete it during the final year, an arrangement that may be particularly useful for students doing
field work. Yale College does not grant academic credit for summer research unless the student is
enrolled in an independent research course in Yale Summer Session.

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 biology, 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 research programs
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 fulfill
the senior requirement. It is possible for students who wish to do research earlier 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 (MCDB
485 counts as 2 terms of MCDB 475 in this calculation). 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 certain
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 or b are expected to spend at least ten hours per week in the
laboratory of a faculty member. This course can be taken more than once. Students musz reapply 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
accomplished 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. It is 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
heep://www.yale.edu/yser/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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Where to Get Advice

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

The First Year...

Upon entrance into Yale University, each student is assigned to one of the twelve residential colleges on
campus. With this initial assignment, 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 advisor.
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 student’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 course, 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 advisor
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 years. If a student changes area,
he/she should also change to an appropriate 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
distributional 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.

Adpvisors 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.
Advisors by class are as follows:

Class of 2009:  Suzanne Alonzo, suzanne.alonzo@yale.edu, 2-0690, 427 OML
Richard Prum, richard.prum@yale.edu, 2-9423, 164 ESC

Class 0of 2010:  Antonia Monteiro, antonia.monteiro@yale.edu, 2-3109, 326A OML
Thomas Near, thomas.near@yale.edu, 2-3109, 370A OML

Class of 2011:  Jeffrey Powell, jeffrey.powell@yale.edu, 2-3887, 427A OML
Stephen Stearns, stephen.stearns@yale.edu, 2-8452, 560 OML [Sp]

Class of 2012:  Melinda Smith, melinda.smith@yale.edu, 2-9422, 426A 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 academic
issue. The list of all MCDB faculty begins on the following page.
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MCDB:
Sidney Altman

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, carol.bascom-slack@yale.edu - Topics in microbiology

Ronald R. Breaker

John R. Carlson

Lynn Cooley*

Craig M. Crews

Iain A. Dawson

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, savithramma.dinesh-

Paul Forscher

Thierry Emonet

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

(LOA 08-09)

Sankar Ghosh*

Mark Hochstrasser*

Origin, induction and differentiation potential of neural crest stem cells

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
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Scott A. Holley
(LOA 08-09)

Vivian Irish

Timothy Dwight College Fellow, 2-3230, scott.holley@yale.edu, KBT 1034
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-wagner@yale.edu, KBT

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

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,KATPase 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

Timothy M. Nelson Jonathan Edwards College Fellow, 2-3860, timothy.nelson@yale.edu,

L. Nicholas Ornston

Barry W. Piekos

Thomas D. Pollard
(Chair of MCDB)

Shirleen Roeder

Joel L. Rosenbaum

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

Lecturer, 2-3845, barry.piekos@yale.edu, OML 126
Developing simple techniques that can enbance 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
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Alanna Schepartz*

Frank Slack

(DGS of MCDB-Fal)
Michael Snyder
Elke Stein

Hugh S. Taylor*
David G. Wells

Joseph S. Wolenski

Robert J. Wyman

Weimin Zhong

EEB:

Suzanne H. Alonzo

Leo W. Buss

Adalgisa Caccone

Chemistry, 2-5094, alanna.schepartz@yale.edu, CRB 310 - Chemical Biology:
protein design and evolution; molecular mechanism of transcriptional accessory
Jactors; proline-rich motifs in cell signaling

Morse College Fellow, 2-3492, frank.slack@yale.edu, KBT 936
(LOA S09) 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
(LOA fall) - 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

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

(On leave Spring)

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

Molecular evolution and conservation genetics
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John Cooley Visiting Lecturer, OML 401, 2-6293
Speciation, genetics, reproductive isolation and mating system evolution with general
relevance for understanding processes of speciation, the maintenance of species
differences, and mating system

Michael J. Donoghue Calhoun College Fellow, 2-2074, michael.donoghue@yale.edu,
ESC 364
(On leave Year)
Plant evolution; phylogenetic biology

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

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

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

Human polymorphism studies; population and behavioral genetics

Antonia Monteiro  Jonathan Edwards College Fellow, antonia.monteiro@yale.edu, 2-3109,
OML 326A
Buzterfly and moth wing patterns. Evolutionary developmental biology.

Jon Moore Visiting Associate Professor fall term. ESC 158, 2-6886
Ecology and distribution of deep-sea fishes, ecology of gopher tortoises, and
Conservation of scrub habitar and species in Florida

Thomas Near Saybrook College Fellow, Thomas.Near@yale.edu, 2-3002, 370A ESC
Evolutionary biology of fishes — retracing how species are treated to one another,
primarily using DNA sequence data to reconstruct the evolutionary relationships of
species represented through branching diagrams or phylogenies

David M. Post Timothy Dwight Fellow, 2-3005, david.post@yale.edu, OML 426B
Aquatic ecology; food-web structure and dynamics
(on leave Year)

Jeffrey Powell Calhoun College Fellow, 2-3887, jeffrey.powell@yale.edu, ESC 170
Evolutionary genetics; molecular evolution and conservation genetics

(DGS E&EB)

Richard O. Prum Calhoun College Fellow, Richard.prum@yale.edu, 2-9423, ESC 164
(Chairman E&EB) 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

Stephen C. Stearns

Paul E. Turner

J. Rimas Vaisnys*

David Vasseur

Giinter P. Wagner

Marta
Martinez Wells

* Joint faculty

Forestry & Environmental Studies, 2-5110, oswald.schmitz@yale.edu
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
(DUS E&EB)

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

(on leave Fall)

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

(on leave Fall)

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

2-2719, david.vasseur@yale.edu, OML 550

How fluctuations in environmental conditions (e.g. temperature) influence many
quantitative characteristics of populations and communities, from population
variability to ecosystem biodiversity. Research fall into three overlapping areas: i) the
causes and consequences of spatial population synchrony; ii) understanding how the
indirect effects of environmental fluctuations propagate through food webs; and iii)
the influence of spatial and temporal scale on the expression of environmental
Sfluctuations in population dynamics

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

Lecturer, 2-6294, marta.wells@yale.edu, OML 101A - Evolution of
mating signals and their role on speciation (behavior, techniques and phylogeny
reconstruction,)
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Jeffrey Townsend

Berkeley College Fellow, 2-4646, jeffrey.townsend@yale.edu,
OML 226, http://www.yale.edu/townsend/joinus.html

Comparative and functional evolutionary genomics

The Townsend lab works at the interface of probabilistic
mathematical modeling and high-throughput experiment to explain
evolutionary processes. Opportunities in the lab range from
learning experiences in laboratory methods to independent
research in theoretical and computational biology. Theoretical
work includes the use of computer simulation and analysis to better
understand phylogenetics, evolutionary history, molecular
evolutionary and population genetic processes. Computationally,
experience programming in C/C++, Perl/CGI, SQL, Linux/Irix,
HTML and Java is highly desirable. Experimental work in the
Townsend Lab includes organismal culturing, microscopy, and
molecular techniques including genome-wide DNA microarray
analysis, often using the highly tractable baker’s yeast
Saccharomyces cerevisiae or the fireburn fungus Neurospora
crassa. We encourage students with an interest in careers in
science to design and carry out projects of their own or to become
collaborators on current projects in the lab in areas that match their
interests. We welcome students who are interested in the further
development of their laboratory skills, as well as students who
prefer to take on greater responsibility, taking a lead in data
collection and/or analysis, and following projects through to
publication. The lab has a history of publication with
undergraduates as contributing authors



Recommendations for Premedical Students

Most medical schools require:
e One year of Biology plus one year of laboratories. (University of Texas state
medical schools require two years of biology.)
e 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
e One year of Physics plus laboratories.
(Note: the requirements of the Biology major do not include physics laboratories.)

e 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 two terms of English; some require 2-3 terms.

Increasingly, medical schools are recommending/requiring courses in statistics, psychology, and
other social sciences as well as Biochemistry.

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: 432-0818), 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
requirements 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 Abour MD/PhD Programs. All are available on the UCS website at
www.yale.edu/career/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 fulfill 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 undergraduate
courses in the last two terms.

3. Inaddition 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.

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

22



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 requirements, the student is awarded the combined B.S./M.S.
degree.

Students must also satisfy the requirements of Yale College for the simultaneous award of the bachelor's

and master's degrees, including the following:

Students must apply in writing to the director of undergraduate studies and obtain departmental
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
biological 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 programs 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 residential 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 biological
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 crystallography.
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, high through put chemical
genomic screening, and new technologies of next generation genomic DNA sequencing are available in
the MCDB Department. In addition, the laboratories for teaching 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 light microscope imaging
facility supervised by Dr. Joseph Wolenski. The light microscopes are available to the Yale scientific
community at competitive hourly rates. Equipment includes two Zeiss LSM 510 confocal microscopes,
including one with nonlinear two-photon imaging capabilities, a spinning disk confocal microscope for
low light level imaging of live cells, two Bio-Rad confocal microscopes and a Nikon widefield
microscope equipped with a high resolution CCD camera for excellent fluorescence and DIC

imaging.
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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 imaging support. These facilities are used in both teaching
and research, and are core resources also available to members of EEB and other Science Hill
departments.

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. Eric Larson is the garden manager, David Garinger is indoor plant
curator, and Chris Bolick is horticulturist.

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
2008-2009

Note: The letter "a" following a course number indicates a fall term course; "b" indicates a spring term

1 n

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 2008-2009.

INTRODUCTORY COURSES WITHOUT PREREQUISITES:

*MCDB 060. Topics in Reproductive Biology. Harvey Kliman

M 2.30-4 Cr/Year Only Frsem
An introduction to reproductive biology, focused on selected topics in reproductive system
development; physiology and endocrinology; sexuality and gender differences; and assisted reproductive
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 or b/MB&B 105a or b. An Issues Approach to Biology.
105a: Timothy Nelson, William Summers, David Wells
105b: Ronald Breaker, Elizabeth Rhoades, Dieter Soll
MWEF 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 literacy to enable students to evaluate scientific arguments.

MCDB 107a. Human Biology. William Segraves, Mitchell Kundel

TTh 2.30-3.45
An introduction to the fundamentals of human anatomy and physiology. Enrollment limited to
[freshmen and sophomores.

*MCDB 109b. Immunology and Microorganisms. Paula Kavathas

TTh 1-2.15 Meets RP
Introduction to the human immune system, infectious microorganisms, such as influenza, Chlamydia
trachomatis, and HIV. Host defense mechanisms used to fight infections; the evolution of strategies by
pathogens to escape host defenses. Comparison of commensal bacteria in the intestine and their
interaction with the host to illustrate that microorganisms can be beneficial to human health.
Enrollment limited to freshmen and sophomores.

E&EB 115a%/F&ES 315a. Conservation Biology. Jeffrey Powell, John Cooley

TTH, 10.30-11.20 & HTBA
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. Case studies examined in detail. Discussion of
sociological and economic issues.

E&EB 118a/ER&M 180a. Human Genetic Variation and Evolution. Kenneth Kidd

TTh 2.30-3.45
An introduction for non-science majors to the patterns of DNA sequence variation among modern
humans and the causes of those patterns.

27



MCDB 120a. Principles of Molecular, Cellular, and Developmental Biology.
John Carlson, Carol Bascom-Slack, Frank Slack

MWEF 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 202 or higher.

MCDB 121La. Laboratory for Principles of Molecular, Cellular, and Developmental Biology.
Maria Moreno

TWTh or F 1.30-
A survey of the experimental techniques used in molecular, cellular and developmental biology with an
emphasis on the utility of model organisms. Laboratories include exercises in basic molecular biology
techniques, protein chemistry, genetic analysis, cell fractionation, microbiology, microscopy and
imaging, embryogenesis, plant and animal development. Concurrently with or after MCDB 120a.

E&EB 122b. Principles of Evolution, Ecology, and Behavior. Stephen Stearns.

MWF 11.35-12.25 WR
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 123Lb. Laboratory for Principles of Evolution, Ecology, and Behavior. Marta Martinez Wells
TW or Th 1.30-

Experimental approaches to organismal and population biology, including study of the diversity of life.
Concurrently with or after EGEB 122b.

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

TTh 11.30-12.50
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.

[MCDB 140b, Developmental and Stem Cell Biology]

MCDB 150b°. Global Problems of Population Growth. Robert Wyman

TTh 2.30-3.45
The worldwide population explosion in its human, environmental, and economic dimensions.
Sociobiological bases of reproductive behavior. Population history and the cause of demographic
change. Interactions of population growth with economic development and environmental alteration.
Political, religious, and ethical issues surrounding fertility; human rights and the status of women.

[E&EB 160a or b, Diversity of Life]
[E&EB 171a or b, The Collections of the Peabody Museum]

[E&EB 181a or b, Key Issues in Evolution]
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INTERMEDIATE EEB COURSES

E&EB 210a°/MCDB 315a%/STATS 101a°. Introduction to Statistics: Life Sciences. Jonathan
Reuning-Scherer
T, Th 1-2:15 OML 202 For description see Statistics.

E&EB 220a%, General Ecology. Leo Buss, John Cooley

MWEF 10.30-11.20
A broad consideration of the theory and practice of ecology, including the ecology of individuals,
population dynamics and regulation, community structure, ecosystem function, and ecological
interactions at broad spatial and temporal scales. Topics such as climate change, fisheries management,
and infectious diseases are placed in an ecological context. Prerequisite: MATH 112a or b or equivalent.

E&EB 225b¢, Evolutionary Biology. Paul Turner, Antonia Monteiro

TTh 11.35-12.50
The study of evolution from both a macro- and micro-evolutionary perspective. Principles of
population genetics, systematics, paleontology, and molecular evolution; application of evolutionary
thinking to issues in animal behavior, ecology, and molecular biology. After E¢ZEB 122b.

E&EB 226Lb¢, Laboratory for Evolutionary Biology. Gisella Caccone

W 1.30-
The companion laboratory to E&EB 225b. 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 225b or with permission of instructor.

*E&EB 230a°/*EVST 221a/*F&ES 221a. Field Ecology. John Cooley

T 1-2and Th 1-5
A field-based introduction to ecological research. Experimental and descriptive approaches, comparative
analysis, and modeling are explored through field and small-group projects. Concurrently with or after
E&EB 220a or with permission of instructor.

E&EB 2402°. Animal Behavior. Suzanne Alonzo

MW 9-10.15 WR
An introduction to the study of animal behavior from an evolutionary and ecological perspective.
History and methods of studying animal behavior. Topics include foraging, predation,
communication, reproduction, cooperation, and the role of behavior in conservation. After EGEB 122b.

[E&EB 246b, Plant Diversity & Evolution]
[E&EB 247Lb, Laboratory for Plant Diversity & Evolution]

[E&EB 248bG, Insect Development and Evolution]

[E&EB 249Lb, Laboratory for Insect Development and Evolution]
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E&EB 250a°. Biology of Terrestrial Arthropods. Marta Martinez Wells

TTh 11.35-12.50
Evolutionary history and diversity of terrestrial arthropods (body plan, phylogenetic relationships, fossil
record); physiology and functional morphology (water relations, thermoregulation, energetics of flying
and singing); reproduction (biology of reproduction, life cycles, metamorphosis, parental care);
behavior (migration, communication, mating systems, evolution of sociality); ecology (parasitism,
mutualism, predator-prey interactions, competition, plant-insect interactions). After E&EB 122b.

E&EB 251La°. Laboratory for Biology of Terrestrial Arthropods. Marta Martinez Wells

W 1.30-
Comparative anatomy, dissections, identification and classification of terrestrial arthropods; specimen
collection; field trips. Concurrently with or after EGEB 250a.

[E&EB 255b°, Invertebrates I]
[E&EB 256LbG, Laboratory for The Invertebrates I]

E&EB 264a°. Ichthyology. Jon Moore

MWEF 1.30-2.20
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
diversification of major extant fish lineages, biogeography, ecology, and reproductive strategies of fishes.

E&EB 265La" - Laboratory for Ichthyology. Jon Moore
T 1.30-4

Laboratory and field studies of fish diversity, form, function, behavior, and classification. This course
primarily involves study of museum specimens and of living and fossil fishes. Concurrently with E&XEB

264a.

E&EB 272b°. Ornithology. Richard Prum

MWF 9.25-10.15
A general overview of avian biology and evolution, including the structure, function, behavior, and
diversity of birds. Topics include the evolutionary origin of birds, avian phylogeny, anatomy,
physiology, neurobiology, breeding systems, and biogeography.

*E&EB 273Lb°. Laboratory for Ornithology. Richard Prum
T 2.30

Laboratory and field studies of avian morphology, diversity, phylogeny, classification, identification,
and behavior. Must be taken concurrently with EG'EB 272b.

ADVANCED EEB COURSES
[E&EB 326aG, Molecular Ecology]

[E&EB 340b “/EVST 363b/F&ES 340b G, Community Ecology]
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