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Overview of the Program in Neuroscience

The Program in Neuroscience (“PiN”) is Harvard’s university-wide Ph.D. program in neuroscience. With over 135 re-
search faculty members located at Harvard Medical School, Harvard’'s Cambridge campus, and the Harvard-affiliated
hospitals, it offers comprehensive training and outstanding research opportunities for graduate students.

In the first year, about half of each student’s time is typically devoted to coursework. Most students opt to take a
standard series of core courses in cellular electrophysiology, molecular and developmental neurobiology, and systems
neurophysiology. An introductory course covers all of these areas and places them in the context of human neuro-
logic disease. The more specific core courses dig deeply into the principles of each discipline and discuss research pa-
pers. Through these courses, students learn not only the subject matter, but also how to read the literature critically,
give oral presentations, and write research proposals. In consultation with the Student Advisory Committee ("SAC"), it
is possible to substitute other courses for some of the core courses, depending on the student’s background.

The other main focus of the first year is finding the right thesis lab. Students do a series of 8- to 12-week research rota-
tions to expose them to different research areas and different mentors. Our goal is for each student to find an area of
neuroscience research that they are passionate about, and a lab that is a good match.

The central training experience of the Ph.D. is a focused research project culminating in the dissertation, and usually
several substantial research publications. The average time from enrollment to degree is approximately 5%z years.
Throughout the dissertation research, advising is provided by the student’s mentor, by a small dissertation advisory
committee (DAC) whose members are selected for each student’s particular needs, and by an assigned member of the
SAC who will meet with the student every summer.

Unraveling the Harvard maze of graduate programs. The Program in Neuroscience ("PIN”) has its office at Harvard
Medical School in Boston, and the core courses for first-year PIN students are offered at the medical school. PIN
awards a Ph.D. degree in Neurobiology through the Harvard University Graduate School of Arts and Sciences
("GSAS") which is based in Cambridge. PIN is one of the programs that fall under the umbrella of the Division of Medi-
cal Sciences ("DMS"), which acts as a liaison between PIN students and all Cambridge offices. In effect, PIN students
rarely have to deal with Cambridge directly but may rely on DMS to act as their representative. DMS manages five
separate programs: PIN, Virology, Immunology, Biological and Biomedical Sciences ("BBS") and Bioinformatics. PIN
students are regularly invited to social events and seminars for all DMS students.

PIN and the other DMS programs are also members of the Harvard Integrated Life Sciences (*"HILS") program, an um-
brella program that covers most of the life sciences graduate programs at Harvard University. Through HILS, gradu-
ate students in any of the programs can do their dissertation research in any laboratory in the HILS system —an ar-
rangement that removes arbitrary administrative obstacles and allows students a wide range of research options.

The Director of the Program in Neuroscience is Roz Segal. Her office is located in the Smith Building at the Dana Far-
ber Cancer Institute; she also has an office in Goldenson Building (Room 342). David Ginty is the Associate Director;
his office is located in Armenise 435. The Administrator of the Program is Karen Harmin. Her office is in Goldenson
Building, Room 129. The PIN web site may be found at http://www.hms.harvard.edu/dms/neuroscience/.
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COURSE OF STUDY

Advisory System

PiN students are advised by members of the Student Advisory Committee ("SAC"). Each student is assigned to a
SAC member; the student will to meet with this SAC member from matriculation through graduation. Students are
matched with SAC members with whom they have no scientific contact, to ensure that the advisor has no personal
interest in the outcome of the student’s research.

Students meet with their SAC advisors in August, December and May of their first year; in September and January of
their second year; and once each summer from the third year onward. SAC advisors are always available to meet
with students on an as-needed basis throughout the year.

Advisory meetings are designed to help the student progress in a timely manner toward completing the Ph.D. In the
early years the focus will be on rotations, finding the proper lab, and preparing for the PQE; in the later years,
meetings will focus on the student’s progress, including helping the student deal with any issues that might arise
with the thesis advisor or members of the Dissertation Advisory Committee. SAC advisors can help students deal
with issues of strategizing the publication of papers, or making sure that the scale of the thesis project is not
unreasonable.

In all meetings throughout the student’s enrollment at Harvard, the SAC Advisor will assist the student in identifying
career goals, determining what resources are available to meet those goals, and planning the timing of dissertation

defense and graduation in relation to accomplishing career goals.

Dr. Rosalind Segal (Director of PiN)
, Goldenson Building Room 342
b rosalind_segal@dfci.harvard.edu

| Warren Alpert Building Room 218
rborn@hms.harvard.edu

\| Dr. Pascal Kaeser
Armenise Building Room 310
B kaeser@hms.harvard.edu

Dr. David Ginty (Associate Director of PiN)
Armenise Building Room 435
david ginty@hms.harvard.edu

Dr. Rachel Wilson
~ Warren Alpert Building Room 320
rachel wilson@hms.harvard.edu

Dr. Chinfei Chen
Boston Children’s Hospital, CLS 12-250
chinfei.chen®@childrens.harvard.edu




First Year of Study

During their first year, students take a series of graduate-level courses and carry out laboratory rotations that serve
as the basis for selection of a dissertation advisor.

Students must complete a total of five course requirements. Many students choose to complete all these courses in
the first year, but some may be postponed until the fall semester of the second year. All course requirements should
be completed before the Preliminary Qualifying Exam (which must be completed by March 31 of the second year). In
addition, students may take elective courses at any time, and this is encouraged by the program.

The three courses offered in the fall are required courses:

¢ Rotations in Neuroscience (Neurobiology 327)
e Cellular Neurophysiology (Neurobiology 220)
¢ Introduction to Neurobiology (Neurobiology 220/HST 130)

The last two requirements cover three core areas of neuroscience (systems, development, and molecular). These
requirements can be fulfilled by taking the three spring core courses, each of which also includes intensive training in
critical reading and writing:

¢ Neurophysiology of Central Circuits (Neurobiology 204)
¢ Developmental and Molecular Neurobiology (Neurobiology 211)

Students are required to take either all these courses or graduate-level courses on approximately equivalent topics.
These substitutions are made with the consent of the SAC, and will depend on the student’s background. See listings
below for course descriptions.

Neurobiology Courses:

Neurobiology 200. Introduction to Neurobiology
John Assad, David Corey, Matthew Frosch, Lisa Goodrich, and Rosalind Segal
Fall term — Mondays, Wednesdays, and Fridays g -12

This is a comprehensive course in Neuroscience. Basic principles of organization and function of the nervous system will
be discussed with frequent reference to pathophysiology of neurological and psychiatric disorders. Combining
pathophysiology with basic neuroscience should provide physician/scientists and Ph.D. candidates with a dynamic
picture of the rapidly evolving field of neuroscience and the experimental process from which the picture is derived, and
all students should emerge with a greater awareness both of the applications of their work in alleviating disease, and of
the ways that disease can provide insight into basic scientific questions. The course will span modern neuroscience from
molecular neurobiology to perception and cognition, and will include the following major topics: Anatomy and
Development of the Brain; Cell Biology of Neurons and Glia; lon Channels and Electrical Signaling; Synaptic
Transmission, Integration, and Chemical Systems of the Brain; Sensory Systems, from Transduction to Perception;
Motor Systems; and Higher Brain Function (Memory, Language, Affective Disorders).

Note: Nine hours of lecture or lab/conference weekly.
Jointly offered with the School of Medicine as HT 130.



Neurobiology 204. Neurophysiology of Central Circuits
Rachel Wilson, Rick Born, John Assad, Christopher Harvey, Mark Andermann, Michael Tri Hoang Do, and Margaret
Livingstone
Spring term — Monday and Wednesday 10-12

This course introduces major themes and fundamental concepts underlying current research in systems neuroscience. Each
week covers a different theme, and draws on research from different sensorimotor modalities and model organisms.
Prerequisite: Neurobiology 200.

Neurobiology 211. Molecular and Developmental Neurobiology.
Lisa Goodrich, Sandeep Robert Datta, Pascal Kaeser, Beth Stevens
Spring term — Tuesday, Wednesday and Friday 9-11

This course covers the cellular and molecular events that control form and function in the nervous system. After an
overview of tools and techniques, students will learn the basics of nervous system development, from cell fate
determination and axon guidance to synapse development, critical periods, and the emergence of behavior. Each
developmental concept will be paired with a related lecture on the associated molecular events: how is gene expression
controlled by transcription factors, how do proteins interact to sculpt the cytoskeleton, and what is the molecular basis of
synaptic transmission? The goal is to understand what kinds of questions are asked in molecular and developmental
neurobiology and how researchers use different tools and model systems to answer these questions. Lectures will provide
general background, but are not intended to be comprehensive. Rather, specific areas of investigation will be covered in
detail, focusing on current controversies, unresolved problems, and common experimental approaches used in the
field. Students will read and discuss related papers in the discussion sessions. Emphasis will be given to learning how to
identify an important question and develop a feasible research plan, including a lecture on how to write a grant proposal
and a mock study section. The final exam consists of a grant proposal; grades will also be determined by successful
completion of homework assignments and class participation.

Prerequisite: Neurobiology 220.

Neurobiology 220. Cellular Neurophysiology
Bruce Bean, Wade Regehr, Bernardo Sabatini, and Gary Yellen
Fall term — Tuesday and Thursday 9 — 12, with weekly discussion session to be scheduled

Introduction to the physiology of neurons. Topics include structure and function of ion channels, generation and
propagation of action potentials, and physiology of synaptic transmission. Includes problem sets and reading of original
papers.

Prerequisite: Introductory neurobiology.

Neurobiology 327. Rotations in Neuroscience
Members of the Program in Neuroscience.

This course is designed to introduce the faculty research activities to new students. The first semester consists of three
poster sessions located at central sites: Harvard Medical School, Children’s Hospital Boston, and Harvard University
(Cambridge).

Neurobiology 310gc. Careers in Neuroscience

David Ginty
Offered biennially; next offered Spring 2017

This course provides graduate students in the Program in Neuroscience with early exposure to the opportunities and
challenges associated with a variety of rewarding careers in the field of neuroscience, as well essential steps along the path
towards those careers. Academic career topics will include postdoctoral training, obtaining and starting independent



faculty positions, grant writing and reviewing, and opportunities for research and teaching positions. Other topics will
include career opportunities in biotechnology, the pharmaceutical industry, patent law, journal editing/science writing,
science policy, and consulting. One main topic will be covered at each class meeting, and one or more invited discussion
leaders with expertise in the topic will participate in the class. Discussion leaders will include Harvard faculty members as
well as outside experts.

The course is required for all third-year PiN students. To limit class size for optimal discussion (25 or fewer enrollees),

enrollment is restricted to graduate students in their third year and beyond, and priority will be given to PiN students.

The class meetings are open only to those who take the course for credit. A grade of satisfactory or unsatisfactory will
be based on attendance.

Prerequisite: Limited to PiN students.

Other Courses

These courses outside of the Neurobiology curriculum may be of interest to PIN students. Some are offered at the
Longwood campus, and others are offered at the Cambridge campus. Some are intended for both undergraduates
and graduates, while others are almost exclusively graduate courses.

MCB 105. Systems Neuroscience
Florian Engert
Half course (spring term). Tu., Th., 11:30-1. For undergraduates and graduates.

The neuronal basis of sensory processing and animal behavior will be explored in many different model systems as

diverse as honeybees, weakly electric fish, and humans. Special emphasis is placed on the role of activity dependent

modulation of neuronal connections in the context of learning, memory, and development of the nervous system.
Prerequisite: MCB 8o.

MCB 129. The Brain: Development, Plasticity and Decline
Sam Kunes
Half course (fall term). Mon, Wed 10—11:30. For undergraduates and graduates.

A lecture and discussion course on how the brain develops, employs plasticity to adapt to its environment and undergoes
functional decline with aging. Topics include the birth, death and identity of neurons, axon guidance and synaptic
specificity, adult neurogenesis, developmental disorders of synaptic function and memory, including autism and
Alzheimer’s Disease. We explore how the brain loses function with aging. Course assignments emphasize critical
evaluation of the primary literature, experimental design, and scientific writing.

Prerequisite: Permission of the instructor.

MCB 131. Computational Neuroscience

Haim I. Sompolinsky (Hebrew University)

Half course (spring term). Tu., Th., 1—2:30. For undergraduates and graduates.

Follows trends in modern brain theory, focusing on local neuronal circuits as basic computational modules. Explores the

relation between network architecture, dynamics, and function. Introduces tools from information theory, statistical

inference, and the learning theory for the study of experience-dependent neural codes. Specific topics: computational

principles of early sensory systems; adaptation and gain control in vision, dynamics of recurrent networks; feature

selectivity in cortical circuits; memory; learning and synaptic plasticity; noise and chaos in neuronal systems.
Prerequisite: Basic knowledge of multivariate calculus, differential equations, linear algebra, and elementary

probability theory.




MCB 146. Experience-Based Brain Development: Causes and Consequences
Takao K. Hensch
Half course (spring term). Tu., Th., 2—3:30. For undergraduates and graduates.

At no time in life does the surrounding environment so potently shape brain function as in infancy and early childhood.
This course integrates molecular/cellular biology with systems neuroscience to explore biological mechanisms
underlying critical periods in brain development. Understanding how neuronal circuits are sculpted by experience will
motivate further consideration of the social impact on therapy, education, policy, and ethics.

Prerequisite: Life and Physical Sciences A or Life Sciences 1a, MCB 80, and permission of the instructor.

MCB 186. Circadian Biology: From Cellular Oscillators to Sleep Requlation
Charles Czeisler
Half course (fall term). Wed 2-5. For graduates and undergraduates.

Properties, mechanisms, and functional roles of circadian (daily) rhythms in organisms ranging from unicells to
mammals. Cellular and molecular components, regulation of gene expression and physiological functions, genetic and
biochemical analyses of circadian rhythms, and neurobiology of the mammalian circadian pacemaker. Mathematics and
modeling of oscillatory systems and applications to circadian rhythms. Experimental studies of human rhythms,
including the sleep-wake cycle and hormone rhythms, with applications to sleep disorders.

Prerequisite: LS 1B or equivalent; MCB 8o desirable.

MCB 208. Talking About Science
Jeff W. Lichtman and Michael E. Greenberg
Half course (fall term). Wed., 7-8:30 p.m

Teaches advanced students how to give a good research talk while exposing them to seminal scientific discoveries.
Emphasis will be on speaking style, lecture organization, and use of video projection tools.

Note: In addition to lecture material from the instructor, students will present experiments from Nobel Prize-winning
work. The presentations will be critiqued in class by the participants. Open to second year graduate students or by
permission of the instructor.

BCMP 200. Molecular Biology
Joseph John Loparo, Paul J. Anderson, Lee Stirling Churchman, Shobha Vasudevan, Johannes Walter, and Timur
Yusufzai
Half course (fall term). M., W., F., 10:45-12:15

An advanced treatment of molecular biology’s Central Dogma. Considers the molecular basis of information transfer
from DNA to RNA to protein, using examples from eukaryotic and prokaryotic systems. Lectures, discussion groups, and
research seminars.
Note: Offered jointly with the Medical School as BP 723.0.

Prerequisite: Intended primarily for graduate students familiar with basic molecular biology or with strong
biology/chemistry background.

BCMP 201. Proteins: Structure, Function and Catalysis

James J. Chou (Medical School), Stephen C. Blacklow (Medical School), Michael J. Eck (Medical School), William
Shih (Medical School), Piotr Sliz, and Michael S. Wolfe (Medical School)
Half course (spring term). Tu., Th., 9—10:30, W., 2:30—4.

Protein biochemistry with emphasis on the interrelated roles of protein structure, catalytic activity, and macromolecular
interactions in biological processes. Both fundamental principles and experimental methods will be covered.



Note: The course is intended for all Division of Medical Sciences (DMS) graduate students and is open to advanced
undergraduates. Offered jointly with the Medical School as BP 714.0.

Cell Biology 201. Molecular Biology of the Cell
Danesh Moazed
Half course (spring term). M., W., 10:30-12, and sections F., at 10:30-12.

CB2o01 is a graduate level course intended to teach critical concepts in cell biology and expose students to current and
quantitative approaches in cell biology research. Topics include molecular basis of cellular dynamics, subcellular
compartmentalization, protein trafficking, chromosome biology and epigenetics, regulated ubiquitin-proteasome
pathways, cell cycle logic, cytoskeleton dynamics, motors, signal transduction, cell-cell interactions, programmed cell
death, and metabolism. Note: Offered jointly with the Medical School as CB 713.0.

Prerequisite: Basic knowledge in biochemistry, genetics and cell biology.

Cell Biology 207. Developmental Biology: Molecular Mechanisms of Vertebrate Development
Andrew B. Lassar, John G. Flanagan, Wolfram Goessling, Jordan Kreidberg, Sean Megason, Trista Elizabeth
North, Ramesh Shivdasani, Jessica Whited, and Malcolm Whitman
Half course (spring term). Tu., Th., 2—4.

Analyzes the developmental programs of frog, chick, zebrafish, and mouse embryos, emphasizing experimental
strategies for understanding the responsible molecular mechanisms that pattern the vertebrate embryo.
Morphogenesis, organogenesis, stem cells and regeneration will also be discussed.

Note: Offered jointly with the Medical School as CB 710.0. Includes lectures and conference sessions in which original
literature is discussed in depth. Short research proposals are required in lieu of exams.

Genetics 201. Principles of Genetics
Fred Winston, Thomas Bernhardt, Maxwell Heiman, Mitzi Kuroda, Steve McCarroll
Half course (fall term). M., W., F., 9-10:20.

An in-depth survey of genetics, beginning with basic principles and extending to modern approaches and special topics.
We will draw on examples from various systems, including yeast, Drosophila, C. elegans, mouse, human and bacteria.
Note: Intended for first-year graduate students. Offered jointly with the Medical School as GN 701.0.

Computer Science 181. Machine Learning
David C. Parkes
Half course (spring term). M., W., 1—2:30. For undergraduates and graduates.

Introduction to machine learning, providing a probabilistic view on artificial intelligence and reasoning under uncertainty.
Topics include: supervised learning, ensemble methods and boosting, neural networks, support vector machines, kernel
methods, clustering and unsupervised learning, maximum likelihood, graphical models, hidden Markov models, inference
methods, and computational learning theory. Students should feel comfortable with multivariate calculus, linear algebra,
probability theory, and complexity theory. Students will be required to produce non-trivial programs in Python.
Prerequisite: Computer Science 51, Computer Science 121, and Statistics 110, Math 21a and 21b (or equivalent)

Quantitative Methods Boot Camp

Each August DMS sponsors the Quantitative Methods Boot Camp (*QMBC"); PiN students are strongly encouraged to
take part. The Boot Camp lasts two weeks and is completed before the semester officially begins after Labor Day. The
goals of QMBC are to introduce incoming students to programming in the MATLAB environment and to demonstrate

the power this provides for analyzing data and for gaining intuition about the behavior of complex systems through



the use of numerical simulations. The first two days will cover basics of programming intermixed with some image
analysis and statistical methods for analyzing data. The third day will focus on statistics. The fourth day will focus on
image analysis and quantitative approaches. The final day will cover more practical aspects of importing real data sets
into MATLAB and best practices for organizing data analysis. The course assumes no knowledge of programming,
statistics, image analysis, or modeling. The object is to give people a set of practical tools that they can use towards
any problem they want to address and to go through examples which both reinforce the different programming
concepts and give hands on examples of data processing.




Second Year of Study

The second year of study begins with a meeting between the student and the SAC advisor. At this meeting, the
student’s rotation experiences will be reviewed, and the student will update the advisor on his or her choice of a lab.
By the time this meeting is held most students have selected and been accepted by a lab in which they will conduct
research for their dissertations. Occasionally a student will decide to take a fourth rotation that finishes in September
or October of their second year; such “extra” rotations must be approved in advance by the Program Director or
Student Advisory Committee. It is anticipated that all students will have been accepted into labs by September 1 of
their second year.

Preliminary Qualifying Examination (PQE):

Each student is required to take a Preliminary Examination (sometimes called "qualifying exam" or “PQE") on or
before March 31 of his or her second year of graduate work. The PQE is a written and oral examination of a specific
research proposal which is typically written on the student's proposed dissertation topic. The purpose of the exam is
to assess the student’s preparation and ability to embark on an original scientific investigation. The goals of the
exam are to demonstrate that the student is able: (1) to define a question in a particular area of research, (2) to review
the literature pertinent to that question with an emphasis on what makes the proposed experiments interesting and
important, (3) to formulate an experimental plan that would address and answer the question, and (4) to interpret
possible experimental outcomes in a manner that indicates awareness of the limitations of the methods used. It
should be stressed that preliminary data are not required for the Preliminary Examination. (Any relevant data may of
course be included.) The student may discuss the aims and the proposal in depth with his/her advisor or other faculty
members. The advisor may read and provide suggestions on drafts for the proposal, as long as the final document is
the student’s own work.

See below for detailed guidelines for the format and length of the Research Proposal. The student must deliver the
research proposal to each of the Committee members and the Program Office at least 7 days prior to the
examination. If the proposalis late or too long, the Chair may request a postponement of the exam. The
examination is oral and will typically last about two hours.

The research proposal provides the focus of the PQE, but students are also expected to demonstrate substantial
knowledge and understanding in the field of the proposal and in scientific areas that relate to the proposal.
Examiners may ask questions about actual or hypothetical results and their interpretation in order to probe the
student’s level of understanding.

The Preliminary Exam Committee

The Preliminary Exam Committee will be made up of three examiners. The student should select these examiners in
consultation with the student’s dissertation advisor. The student must obtain the Program Director’s approval
before the three proposed examiners are invited to join the committee. The Committee Chair and at least one
other member of the committee must be affiliated with the Program in Neuroscience. These examiners may also
serve subsequently on the Dissertation Advisory Committee. The Exam Committee Chair will serve as an examiner,
oversee the administration of the exam, and be responsible for assuring that the student receives an oral summary of
the outcome and evaluation at the end of the exam. The Chair will also be responsible for filing the Exam Report
Form with the PiN Administrator.



Approval of Exam Topic

Before writing the Research Proposal, the student should receive approval from the Exam Committee (and
dissertation advisor) for the specific aims and overall direction of the proposal. This can be done by submitting to
the Committee, generally by email, a one or two page description of the 2-4 specific experimental aims. This written
description should be in the typical "Specific Aims” format of most NIH grant proposals, with a short introduction
and a description of each aim. Committee members will either approve the aims or indicate appropriate changes in
the aims or scope. If necessary, the student may arrange a meeting with the dissertation advisor and one or more
examiners, to discuss the needed changes.

The Outcomes

The student will be asked to leave the room for the deliberations at the beginning and end of the exam. The Exam
Committee will decide on one of two outcomes:

1. Pass. — This outcome indicates the Exam Committee’s opinion that the student is fully ready to initiate work on the
proposed projects. In the written report, the Exam Committee will comment on the student’s strengths and
weaknesses noted during the exam. At the end of the exam, it should be discussed whether the Exam Committee will
serve as the Dissertation Advisory Committee. This is often the case, but the student is free to change the
composition of the Committee with the approval of the Program Director. The Exam Committee should recommend
the time frame for the first DAC meeting, which should not be later than g months after the PQE.

When giving a grade of "Pass” the Examining Committee may recommend work to correct minor deficiencies. This
recommendation will be communicated to the advisor, who will supervise the student as appropriate. If the
Committee feels that the problems are substantive enough to require re-review by the Committee, then the outcome
of the exam should be “Special Committee Review” rather than “Pass”.

2. Special Committee Review. — This means that the student’s status will be reviewed within 3 months. The review
will be performed by a special committee consisting of the members of the original Preliminary Exam committee,
plus the Program Director or Associate Director. This outcome indicates substantive problems in the student’s written
proposal, oral presentation, laboratory work on the project prior to the PQE, or coursework. Any student whose
grade point average falls below 3.0 at the time of the exam is automatically given a grade of “special committee
review.” These problems may be the usual sorts of problems that ultimately successful students sometimes
experience at this stage, and this outcome should not be viewed as a failure. Instead, it is a mechanism for helping to
ensure that all students embarking on a Ph.D. thesis have a strong chance of succeeding in a reasonable amount of
time.

If this is the outcome of the exam, the Program Director will send the student a letter describing the goals and
expectations for the coming months. This letter will be written in consultation with the committee Chair and the
student’s Advisor. The letter may set goals relating to any of the following issues: the written proposal, the oral
presentation, research activities, coursework, and professional conduct. The letter may request that the student
repeat the exam; however, in some cases, this may not be indicated. Copies of the letter should be sent to the entire
Special Committee.

The Special Committee Review meeting should focus on the issues described in the letter. The meeting may
represent a “repeat” of the PQE. Alternatively, the meeting may take a different format. The format and goals of the
meeting should be tailored to the student’s circumstances, but they should made clear to all participants in the letter.



After the Special Committee Review meeting, the Program Director will determine the student’s status in the
program. This decision will be made in consultation with the student’s Advisor and the Associate Dean of Basic
Graduate Studies, and it should be decided within 3 days of the meeting.

Proposal Guidelines
The written proposal should include the following sections (using these subheadings):

e Specific Aims — 1 page - List succinctly the specific objectives of the proposed project. Two or three Specific Aims
are suggested.

e Background - 6 to 7 pages - Briefly sketch the background leading to the present application. Critically evaluate
existing knowledge, and specifically identify the gaps that the project is intended to fill.

¢ Significance - less than 1 page - Explain the importance of the problem that the proposed project addresses.
Identify the gaps that the project is intended to fill. Explain how the proposed project will improve scientific
knowledge or technical capability in one or more broad fields.

e Approach -4 to 5 pages - Describe the overall strategy, methodology, and analyses to be used to accomplish the
specific aims of the project. Describe how the data will be collected, analyzed, and interpreted. Discuss potential
problems, alternative strategies, and benchmarks for success anticipated to achieve the aims. If the project isin
the early stages of development, describe any strategy to establish feasibility, and address the management of
any high-risk aspects of the proposed work. Preliminary data is optional. Any figures and legends should be
included within this page limit.

o Bibliography — There is no length limit, but the student is expected to have read all the papers cited in this section.

The total document length should be 13 pages or less, including any figures and legends (optional) and excluding
References. Use an Arial, Helvetica, Palatino Linotype, or Georgia typeface and a font size of 11 points or larger. Use
at least one-half inch margins. Figure legends may use a smaller type size. (Note that sections 1, 3, and 4 conform to
the revised NIH guidelines for F31 applications. In a F31 application, section 2 would be shortened and folded into
section 3.)

Dissertation Advisor. Students use rotations to help define their interests and to help in choosing a dissertation
laboratory. The Student Advisory Committee, the Program Director and the Associate Program Director all offer
informal assistance in selecting a dissertation advisor. Dissertation advisors normally must be faculty members of the
Program in Neuroscience.




Third Year of Study and Beyond

Dissertation Advisory Committee

After completion of the Preliminary Qualifying Examination, a Dissertation Advisory Committee is formed to oversee
the student's dissertation research. This committee is usually the same as the PQE Committee, but substitutions may
be made in consultation with the Program Director. Dissertation advisors are not members of the Dissertation
Advisory Committee, but are expected to attend Dissertation Advisory Committee meetings.

The Dissertation Advisory Committee (DAC) will meet no less frequently than every 9 months. It is the student's
responsibility to arrange these meetings in a timely fashion. Students who are significantly late in arranging DAC
meetings will not be permitted to register for the following semester; failure to register means suspension of stipend
and health insurance. The DAC Chair will be responsible for sending a report of the meeting to the Program office.
The report is then sent to the Division of Medical Sciences, members of the Committee, the thesis advisor, and the
student. If there are major concerns about the student, the DAC can suggest review by the Program. In a review, the
Program director will meet with the student and the thesis advisor to discuss the issues raised by the DAC, and how to
address the problems, and whether the student wants to continue in the Program.

The DAC is responsible to the University to assure that the requirements of the Program and of the Division of
Medical Sciences are being met by the candidate. A major role of the DAC is to assist the dissertation advisor and the
student in deciding when to close off further experimentation and to begin writing. If a student has questions or
problems of any kind, he or she may seek help from the Chair or any member of the committee.

In order for the DAC meeting to be more productive and informative, the student must write a two-page summary
of the work completed since the last meeting and submit it to the members of the committee, ideally one week
before the meeting and no later than 72 hours before. This summary will also be attached to the DAC Report.
Students must email a copy of this summary to the Program Administrator.

When a student enters his or her sixth year of graduate work, they are required to hold a DAC meeting no less
frequently than every six months, regardless of the recommendation of the DAC.

Annual Updates and Program Meetings

Students in years G3 and beyond will meet for 30 minutes once a year with the student’s SAC advisor. Prior to this
meeting, students are asked to fill out an “Individual Development Plan” (or “IDP”) survey which is designed to help
guide discussions about progress to degree and career options, and to collect the data routinely needed to renew
training grants. Students are encouraged to help set the agenda for these meetings. Students might, for example,
want to discuss issues relating to their DAC, their advisor, their ideas for postdoctoral research, or alternative post-
graduation options.

Dissertation Preparation and Defense

A Dissertation Examination Committee is formed when the Dissertation Advisory Committee has decided that the
student is ready to defend his or her dissertation. At that time, the student makes an appointment with the Division
of Medical Sciences to review dissertation requirements and regulations. The Dissertation Examination Committee
consists of three examiners plus an alternate examiner and an Exam Committee Chairman. All must be an Assistant
Professor or higher in academic rank. PiN recommends that one examiner be from outside Harvard, and the Division
of Medical Sciences requires that no more than one person who has served on the student's Dissertation Advisory



Committee may serve on the Dissertation Examination Committee. Members of the Dissertation Examination
Committee are selected with the help of the Dissertation Advisory Committee, the Director of PiN, the Dissertation
advisor, and the student. Students must request approval of the membership of the Dissertation Advisory Committee
from Director of PiN before arranging a date or inviting examiners. The names are submitted to the Chair of the
Division of Medical Sciences for final approval.

The Chair of the Dissertation Examination Committee arranges the date and time of the examination with the
examiners. The student must submit to the Program office at least 3 weeks before the exam the following forms: (i)
Application for Degree, (ii) Program Approval of Proposed Examiners, and (iii) Dissertation Information Sheet. After
receiving Program signatures on these forms, the student takes them to the Division of Medical Sciences for
processing. The completed dissertation must be submitted to the Dissertation Examination Committee at least two
weeks before the examination.

Harvard awards official degrees at only three times during the year: March, May, and November. The student should
contact the Division of Medical Sciences for specific deadlines related to specific degree dates.

It is the student's responsibility to know and meet all relevant degree filing deadlines.

The candidate gives a one-hour seminar as part of the examination. This is usually given in the Department of
Neurobiology on the day of the examination and usually prior to the defense of the dissertation. As soon as the
student finalizes the date for dissertation defense, he/she should contact the PiN Administrator to schedule a room
for the seminar. The seminar is open to the public.




Students talk about rotations ...

For some reason, we all start out thinking that people who
choose labs at far-away campuses like McLean, MGH, or MGH
East are going to be cut off from graduate student life while
everyone else is out enjoying daily get-togethers. While it's true
that students on the Quad see each other more often than they
see students in labs off the Quad, the rest of us are not isolated
by any means. First, you can always go to seminars on the
Quad if you're willing to spend the time to get there. Second,
each campus and each hospital has its own lab culture with its
own seminars, beer hours, and other social opportunities to get
to know students, staff, postdocs, and faculty in nearby labs.
And finally, just as a reality check, my lab is in HIM just across
the street from the Quad, yet | not only never go to Quad
seminars or happy hours because there are too many things
going on in my own building. In the end, you only have time for a
limited number of non-lab activities and there will always be a rich and
varied community of scientists in your immediate vicinity, so location
should not prevent you from trying out a particular lab.

Confocal image of a living mouse neuron with
mitochondria labeled in green

— Fifth-year student at Brigham and Women’s Hospital

| decided to start rotating in the fall

for two main reasons. First, | had

just finished a year of full-time research at another institution, so it seemed
natural to keep doing lab work. Second, even though | basically knew which
area | wanted to work in when | came to Harvard, | hadn’t completely decided
about which labs | wanted to rotate through. Therefore, | wanted to start in the
fall to maximize the time available for rotations, as | was unable to start the
summer before classes began.

Rotating in the fall did give me extra time, although ultimately | ended up
joining a lab early in the next summer instead of doing an extra fourth
rotation. There were a few drawbacks to starting in the fall, however. In
retrospect, it would have been valuable to have had full days to devote to
working in the lab, especially when | first started, instead of having every day
broken up with classes. Also, | found the coursework more intense during the
fall compared with the spring, so | had less time to work in lab compared with
my later rotations. However, | still found the extra time to be valuable, so if |
had to do it again, | would most likely make the same decision to rotate early.
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— Fifth-year student at Harvard Medical School Electron micrograph of synaptosomes isolated
from mouse brain

Rotations are your chance to "test drive" potential thesis labs. You are not expected to generate lots of data, write a
paper, or impress the lab with your wealth of knowledge. If any of these things happen, that's great. But it's not
expected and not necessary. Take advantage of your rotation to talk to everyone in the lab. Ask lots of questions
about life in the lab, the PI's expectations, whether they're happy with their experience, and so on. You should
definitely work hard, of course! You want to show the lab that you work hard, think hard, happy to learn new things,
and able to integrate into the lab's social structure. Just don't lose sight of the fact that you are evaluating the lab as
much as they are evaluating you, and that this is supposed to be a fun experience, not a painful one.

— Fifth —year student at Brigham and Women'’s Hospital
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