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Building Abbreviations

Medical School

BCMM Boyer Center for Molecular Medicine 295 Congress Ave.
BML Brady Memorial Laboratory 310 Cedar St.
Brady Auditorium Brady Memorial Laboratory 310 Cedar St.
CB Clinic Building 789 Howard Ave.
CMHC CT Mental Health Center 34 Park St.
CP Congress Place 301 Cedar St.
ESH Edward S. Harkness Memorial Hall 367 Cedar St.
FMB Farnam Memorial Building 310 Cedar St.
HRT Hunter Radiation Therapy 15 York St.
JPL John Pierce Laboratory 290 Congress Ave.
LEPH Laboratory of Epidemiology and

Public Health
60 College St.

LH Lauder Hall 310 Cedar St.
LLCI Lippard Laboratory of Clinical

Investigation
15 York St.

LMP Laboratory for Medicine and
Pediatrics

15 York St.

LSOG Laboratory for Surgery, Obstetrics,
and Gynecology

375 Congress Ave.

NSB Nathan Smith Building 333 Cedar St.
SHM Sterling Hall of Medicine 333 Cedar St.
TAC (formerly known as CAB) The Anlyan Center for Medical

Research and Education
300 Cedar St.

WWW William Wirt Winchester Building 25 York St.

Science Hill/Main Campus

AKW Arthur K. Watson Hall 51 Prospect St.
Bass Bass Center for Molecular and

Structural Biology
266 Whitney Ave.

BCT Becton Engineering and Applied
Science Center

15 Prospect St.

CRB Chemistry Research Building (NEW) Prospect St.
DL Dunham Laboratory 10 Hillhouse Ave.
ESC Environmental Science Center 21 Sachem St.
JWG Gibbs Laboratories 260 Whitney Ave.
KBT Kline Biology Tower 219 Prospect St.
KCL Kline Chemistry Laboratory 225 Prospect St.
ML Mason Laboratory 9 Hillhouse Ave.
OML Osborn Memorial Laboratories 165 Prospect St.
SCL Sterling Chemistry Laboratory 225 Prospect St.
SSS Sheffield-Sterling-Strathcona Hall 1 Prospect St.
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COMPUTATIONAL BIOLOGY & BIOINFORMATICS

CB&B 545b, Introduction to Data Mining.  M. Schultz.  M. Gerstein.
The quantity and variety of online data is increasing very rapidly. The data mining process includes data
selection, cleaning, and coding,  the use of different statistical, pattern recognition and machine learning
techniques to “learn” knowledge that is “hidden” in data, and the reporting and visualization of the resulting
knowledge. This course will cover these issues and will illustrate the whole process by examples of practical
applications especially from the life sciences, computer science, and commerce. Students will study and  use the
open source Weka datamining software,  cf. http://www.cs.waikato.ac.nz/ml/weka/, and components
implemented in Java, R, Matlab, or Octave. Teaching Fellow: Kevin Yip yuklap.yip@yale.edu
Tuesday and Thursday 2:30 Ð 3:45 p.m., Watson 400.  First meeting January 10.  Also MB&B 545b.

Course Objectives Include:
·  To introduce students to the basic applications, concepts, and techniques of data mining.
·  To develop skills for using recent data mining software (Weka) to solve  practical problems.

·  To gain experience doing independent study and research.

Prerequisites:  Basic knowledge of linear algebra, discrete math, and programming.
Grading Elements:

Homework  70%
Term Project 30%

Required text:
Ian Witten and Eibe Frank, Data Mining: Practical Machine Learning Tools and Techniques, 2nd Edition,
Morgan Kaufmann, ISBN 0120884070, 2005.

Recommended text:
Margaret Dunham, Data Mining Introductory and Advanced Topics, ISBN: 0130888923, Prentice Hall, 2003.

Advanced Reference Texts:
Jiawei Han and Micheline Kamber (2005). Data Mining: Concepts and Techniques. Morgan Kaufmann. 2nd Ed.
Pang-Ning Tan, Michael Steinbach, and Vipin Kumar (2005). Introduction to Data Mining. Addison Wesley.
!

CB&B 645b, Statistical Methods in Genetics and Bioinformatics.  J. Chang.
Stochastic modeling and statistical methods applied to problems such as mapping quantitative trait loci,
analyzing gene expression data, sequence alignment, and reconstructing evolutionary trees. Statistical methods
include maximum likelihood, Bayesian inference, Monte Carlo Markov chains, and some methods of
classification and clustering. Models introduced include variance components, hidden Markov models,
Bayesian networks, and coalescent. Recommended background: STAT 541, STAT 542. Prior knowledge of
biology is not required.  Day/time/room TBA.

CB&B 750b, Core Topics in Biomedical Informatics.  P. Miller.
Introduction to common unifying themes that serve as the foundation for different areas of biomedical
informatics, including clinical, neuro-, and genome informatics. The course is designed for students with
significant computer experience and course work who plan to build computational tools for use in bioscience
research. Emphasis is on understanding basic principles underlying informatics approaches to biomedical data
modeling, interoperation among biomedical databases and software tools, standardized biomedical vocabularies
and ontologies, modeling of biological systems, and other topics of interest. The course involves lectures, class
discussions, student presentations, and computer programming assignments.
Monday 1:00 Ð 2:50 p.m., 300 George Street, Suite 501.  Also MCDB 750b.
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CELL BIOLOGY

CBIO 502b, Molecules to Systems.  J. Jamieson, T. Lentz, F. Gorelick and staff.
This full-year course is designed to provide medical students with a current and comprehensive review of
biologic structure and function at the cellular, tissue, and organ system levels. Areas covered include replication
and transcription of the genome; regulation of the cell cycle and mitosis; protein biosynthesis and membrane
targeting; cell motility and the cytoskeleton; signal transduction; nerve and muscle function; and endocrine and
reproductive cell biology.  Clinical correlation sessions, which illustrate the contributions of cell biology to
specific medical problems, are interspersed in the lecture schedule.  Histophysiology laboratories provide
practical experience with the light microscope for exploring cell and tissue structure.  Day/time/room TBA.

CBIO 503b, Histology Laboratory.  T. Lentz and staff.
A laboratory in microscopic anatomy to be taken in conjunction with CBIO 502b.  Full year course.

CBIO 601b, The Molecular and Cellular Basis of Human Disease.  F. Gorelick, J. Jamieson.
This course emphasizes the connections between diseases and basic science using a lecture and seminar format.
It is designed for students who are committed to a career in medical research, those who are considering such a
career, or students who wish to explore scientific topics in depth.  The course is organized in four- to five-week
blocks that topically parallel CBIO 502.  Examples of blocks from past years include 'Diseases of protein
folding' and 'Diseases of ion channels.'  Each topic is introduced with a lecture given by the faculty.  The lecture
is followed by sessions in which students review relevant manuscripts under the supervision of a faculty
mentor.  Several special sessions are dedicated to technologic advances. In addition, three sessions are devoted
to academic careers and cover subjects such as obtaining an academic position, promotions, and grant writing.
The course is open to M.D. and M.D./Ph.D. students who are taking or have taken Cell Biology 502.  Student
evaluations are based on attendance, participation in group discussions, formal presentations, and a written
review of an NIH proposal.  Monday 4:30 Ð 6:00 p.m., room TBA.

CBIO 604b, Systems Cell Biology.  C. Hashimoto and staff.
Introduction to the organization and function of cells within complex multicellular systems as encountered in
the human body.  Major tissues and organ systems will be covered, with special emphasis on molecular and
cellular basis of human diseases and developmental processes.  Lectures supplemented by electronic-based
tutorials on the histology of tissues and organs.  Prerequisite is a graduate level cell biology course such as
CBIO 602a.  Tuesday 9:30 - 10:30 and Thursday 9:30-11:00, TAC N221.

CBIO 606b, Advanced Seminar Course in Cell Biology.  P. Novick, S. Ferro-Novick.
Tuesday 4:00 Ð 6:00 p.m., C429 SHM.

Syllabus
Teaching Assistant: Huaqing Cai

Date Title Instructor
Jan. 10 Introduction Peter Novick and S. Ferro-Novick
Jan. 17 Phosphoinositides and Lipid Signaling Pietro Decamilli
Jan. 24 Phosphoinositides and Lipid Signaling Pietro Decamilli
Jan. 31 Phosphoinositides and Lipid Signaling Pietro Decamilli
Feb. 7 Cell Polarity and Metastasis David Rimm
Feb. 14 Cell Polarity and Metastasis Michael Caplan
Feb. 21 Cell Polarity and Metastasis Zenta Walther
Feb. 28 Cell Polarity and Metastasis Michael Caplan



5

March 7 Spring Break
March 14 Spring Break
March 21 Exploitation of Cellular Machinery by Pathogens Craig Roy
March 28 Exploitation of Cellular Machinery by Pathogens Craig Roy
April 4 Exploitation of Cellular Machinery by Pathogens Jonathan Kagan
April 11 Regulation of Cell Cycle Mark Solomon
April 18 Regulation of Cell Cycle Mark Solomon
April 25 Regulation of Cell Cycle Mark Solomon

CBIO 630b, Biochemical & Biophysical Approaches in Molecular and Cellular Biology.  T. Pollard, E. De
La Cruz.  See MCDB 630b.  Also GENE 630b.

CBIO 701b, Illuminating Cellular Function.  G. Meisenbock, D. Toomre.
Introduction to the principles and practical methods of live cell imaging. Covers principles of contrast
generation (including genetically encoded probes and physiological indicators), image formation, image
detection, and image analysis. Includes hands-on demonstrations of state-of-the-art instrumentation, such as
video-rate confocal and multi-photon microscopes.  Monday and Wednesday 2:30 Ð 3:45 pm, TAC histology
Rm 223. First meeting March 20. Ends April 26.

Teaching Method:
A combination of lectures and discussions, web-based Java applets, and practical demonstrations.

Recommended Material:
“Live Cell Imaging: A Laboratory Manual,” edited by Goldman and Spector; Cold Spring Harbor Laboratory
Press 2005
“Fluorescence Microscopy” by Herman, Springer 2001
“Video Microscopy” by Inoué and Spring, Plenum 1997

Credit
This half-semester course earns 1/2 credit, which can be combined with any other MCB module to obtain a full
credit.

Grading:
Students will be graded on the basis of their course participation and a final exam.

Course Organization:
1. Principles of Optics (Miesenböck)
2. Principles of Image Formation (Miesenböck)
3. Fluorescence (Toomre)

CBIO 901b, Introduction to Research for First Year Students.  M. Stern, C. Hashimoto, S. Baserga.
Lab rotations, grant writing and ethics for Molecular Cell Biology, Genetics, and Development Track students.
Thursday 4:00 Ð 5:00 p.m., SHM C-429.  First meeting January 12.  Also GENE 901b and MCDB 901b.
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CELLULAR AND MOLECULAR PHYSIOLOGY

C&MP 560b, Cellular and Molecular Physiology:  Molecular Machines in Human Disease.
E. Boulpaep, M. Caplan, M. Mooseker, F. Sigworth.
This course focuses on understanding the processes that transfer molecules across membranes at the cellular,
molecular, biophysical, and physiologic levels.  Students learn about the different classes of molecular
machines that mediate membrane transport, generate electrical currents, or perform mechanical displacement.
Emphasis is placed upon the relationship between the molecular structures of membrane proteins and their
individual functions.  The interactions among transport proteins in determining the physiologic behaviors of
cells and tissues are also stressed.  Molecular motors are introduced and their mechanical relationship to cell
function is explored.  Students read papers from the scientific literature that establish the connections between
mutations in genes encoding membrane proteins and a wide variety of human genetic diseases.
Monday, Wednesday, Friday 9:30 - 10:20 a.m., ML 104.  Also MCDB 560b.

C&MP 710b, Electron Cryo-Microscopy for Protein Structure Determination.  V. Unger, F. Sigworth.
See MB&B 710b4.
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EXPERIMENTAL PATHOLOGY

PATH 620b, Laboratory Rotations in Experimental Pathology.  D. Stern.
Laboratory rotations for first-year graduate students.

PATH 650b, Cellular and Molecular Biology of Cancer.! D. Stern, A. Perkins.
A comprehensive survey of cancer research from the cellular to the clinical level.! The relation of cancer to
intracellular and intercellular regulation of cell proliferation is emphasized, as are animal models for cancer
research.! Background in molecular genetics and cell biology is assumed.! Open to advanced undergraduates
with permission of the organizers.! Day/time/room TBA.

CELLULAR CELLULAR andand  MOLECULAR BIOLOGY  MOLECULAR BIOLOGY ofo f  CANCER CANCER
 Pathology 650b, Spring 2006

Meeting times
Meeting place
Organizers

Teaching Assistants

Administration

Monday, Wednesday & Fri, 1:00pm - 2:00pm
310 Cedar Street  Rm. BML-137
Stern,  D.F. BML-342a 785-4832
Perkins, A.S. LH-416a 785-6843
Ella Hinson
Qingqing Han
Falato, JoAnn LH 315 785-6721

I. Introduction to Human Cancer
M January 9 Jose Costa Overview: human cancer

*W January 11 John Sinard Histopathology of human Cancer
F January 13 TAC N223 Rimm/Sinard lab: Gross anatomy of human cancer

M January 16 MLK DAY No class
W January  18 TAC

N223
Sinard lab: Histology of Human Cancer

F January 20 Michael DiGiovanna Clinical View of Cancer
II. Intracellular Growth Control Mechanisms and Oncogenes

M January 23 Davi
d

Stern Overview: Oncogenes

W January 25 David Stern Overview: Tumor suppressors/Function of oncogenes
F January 27

M January 30 David Stern cell cycle (i) cyclin/CDKs
W February 1 Davi

d
Stern cell cycle (ii) CDK inhibitors

F February 3 recitation section
M February 6 David Stern Growth factors/receptors
W February 8 David Stern Ras and G proteins

M
February
13

David Stern Adapters & Signaling pathways

W February15 Archibald Perkins Transcription Factors
M February 20 to be announced

*W February 22 Wang Min Apoptosis
M February 27 Ed Goodwin Senescence and Telomerase

W March 1 Archibald Perkins Animal Models



8

III . Intercellular Control Mechanisms and Tumorigenesis
M March
20

Allen Bale Human Cancer Genetics

W March 22 Peter Glazer DNA damage responses and Cancer
M March 27 Archibald Perkins Leukemia
W March 29 Joseph Madri Invasion & Metastasis

M April 3 Joseph Madri Tumor Angiogenesis
W April 5 Peter Cresswell Cancer Immunology

M April 10 Tian Xu Drosophila Models of Metastasis
IV. Human Cancers and Clinical Interventions

W April 12 Susan Mayne Human Cancer Epidemiology
F April 14 GOOD FRIDAY

M April 17 Daniel DiMaio Human Tumor Viruses
W April
19

to be announced

M April 24 David Rimm Colorectal carcinoma , ! -catenin,APC
W April 26 David Stern Mammary Carcinoma

M May 1 Demetrios Braddock Cancer Pharmacology
W May 3 to be announced
M May 8 to be announced

* GIARMAN ROOM
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GENETICS

GENE 500b, Principles of Human Genetics.  A. Bale and staff.
A genetics course taught jointly for medical students and graduate students, covering current knowledge in
human genetics as applied to the genetic foundations of health and disease.
Dates and times assigned by Yale Medical School curriculum schedule, usually April.

GENE 603b, Teaching in Science Education Outreach Program (SEOP).  P. Kavathas.
Students teach seventh-graders in the New Haven schools as part of the Science Education Outreach Program
(SEOP).  In addition, they are required to take the course Science Teaching 101, which is offered by the
McDougal Graduate Teaching Center.  Additional possibilities include working with students on Science Fair
projects, being a Science Fair judge, or developing a new project.  Dates and times to be determined.  Please
contact the course director, Paula Kavathas, at 785-6223.  Also IBIO 603b.

GENE 630b, Biochemical & Biophysical Approaches in Molecular and Cellular Biology.  T. Pollard, E.
De La Cruz.  See MCDB 630b.  Also CBIO 630b.

GENE 675b, Graduate Student Seminar.  J. Sweasy and staff.
Classical papers in Genetics.  Students gain experience in preparing and delivering seminars and in discussing
presentations by other students.  Required for all second-year students in Genetics.  Graded
Satisfactory/Unsatisfactory.  Wednesday 4:00 Ð 5:00, SHM I-304.  First meeting January 11.

GENE 743b, Advanced Eukaryotic Molecular Biology.  M. Hochstrasser, P. Sung.
See MB&B 743b.

GENE 777b, Mechanisms of Development.  L. Cooley, X-W. Deng, S. Holley, V. Reinke, M. Stern, Z. Sun.
An advanced course on the mechanisms of animal and plant development, focusing on the genetic specification
of cell organization and identity during embryogenesis and somatic differentiation.  The use of evolutionarily
conserved signaling pathways to carry out developmental decisions in a range of animals is highlighted.  Course
work includes weekly discussions and written summaries critically analyzing primary literature, and a final
research proposal term paper.
Monday 9:45 - 11:00 a.m., SHM I-116; Friday 2:00-3:15 p.m., OML 201.  Also MCDB 677b.

GENE 840b, Medical Genetics.  M. Seashore.  Clinical rotation offering medical and graduate students the
opportunity to participate in the Genetic Consultation Clinic, genetic rounds, consultation rounds, and genetic
analysis of clinical diagnostic problems.  By arrangement with instructor.  WWW 305.

GENE 901b, Introduction to Research for First-Year Students.  M. Stern, C. Hashimoto, S. Baserga.
Lab rotations, grant writing and ethics for Molecular Cell Biology, Genetics, and Development Track students.
Thursday 4:00 Ð 5:00 p.m., SHM C-429.  First meeting January 12.  Also CBIO 901b and MCDB 901b.

GENE 920b, Reading Course for Qualifying Examination.  M. Stern and staff.
Reading period for second-year Genetics students for qualifying examination.

GENE 921b, Reading Course in Genetics and Molecular Biology.  M. Stern and staff.
Directed reading with faculty.  Term paper required.  Permission of Genetics DGS required.
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IMMUNOBIOLOGY

IBIO 531b, Advanced Immunology.  R. Medzhitov and staff.
The historical development and central paradigms of key areas in immunology. The course attempts to develop
a clear understanding of how these paradigms were established experimentally. Landmark studies are discussed
to determine how the conclusions were obtained and why they were important at the time they were done.
Lecture and discussion format; readings of primary research papers and review articles. Prerequisite: IBIO 530
or equivalent. Enrollment limited to fifteen.
Monday and Wednesday 4:00 Ð 6:00 p.m., S647 TAC.  First meeting January 18.

Syllabus
DATES:  2006

Wed/Mon
FACULTY TOPICS LOCATION

Jan. 18 / 23 R. Medzhitov Innate Immunity TAC 647

Jan. 25 / 30 Akiko Iwasaki Role of DCs in Immunity TAC 647

Feb. 1 / 6 Peter Cresswell Antigen Processing/Presentation TAC 647

Feb. 8 / 13 Mark Shlomchik Germinal Centers TAC 647

Feb. 15 / 20 Nancy Ruddle Lymphoid Organogenesis and Neo-
organogenesis

TAC 647

Feb. 22 / 27 No Classes
March 1 No Class

March 6 – 15 No Class: Spring Break

March 22 / 27 Warren Shlomchik Graft-vs.-Host Disease and Graft-vs.-
Leukemia

TAC 647

March 29 /Apr 3 Joe Craft gd cells:  Those Other T Cells TAC 647

April 5 / 10 Sue Kaech T Cell Memory TAC 647

April 12 / 17 David Schatz Mechanisms of Somatic Hypermutation and
Class Switch Recombination

TAC 647

April 19 / 24 Al Bothwell Development of Regulatory T cells TAC 647

April 26 / May 1 Tian Chi Chromatin Remodeling in the Immune
System

TAC 647

IBIO 601b, Fundamentals of Research.  A. Bothwell and staff.
Required for all first and second year Immunology students as well as funded postdocs on the Ibio Training
Grant.! Pass/fail.  Thursday 5:00 Ð 6:00 p.m., S647 TAC.

IBIO 603b, Teaching in Science Education Outreach Program (SEOP).  P. Kavathas.
Students teach seventh-graders in the New Haven schools as part of the Science Education Outreach Program
(SEOP). In addition, they are required to take the course Science Teaching 101, which is offered by the
McDougal Graduate Teaching Center.  Additional possibilities include working with students on Science Fair
projects, being a Science Fair judge, or developing a new project.  Dates and times to be determined.  Please
contact the course director, Paula Kavathas, at 785-6223.  Also GENE 603b.
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MICROBIOLOGY

MBIO 664b, Biology of Eukaryotic Parasites.  C. Patton, C. Tschudi, S. Aksoy.
Human diseases caused by eukaryotic parasites are the most prevalent in the world.! They are important causes
of mortality.! Malaria alone is the leading killer of children under the age of five. This course focuses on the
epidemiology, developmental biology and cellular and molecular biology of the major eukaryotic parasites.! We
discuss the impact of these organisms on health in developing countries and also touch on the role of selected
parasites on disease burden in the United States.! The format consists of two one-hour lectures a week and a
total of three laboratory demonstrations.  Monday and Wednesday 11:00 Ð 1:50 p.m., LEPH 126.

MBIO 670b, Laboratory Rotations.  J. Sweasy.
Rotation in three laboratories.  Required for all first-year graduate students.

MBIO 685b, Molecular Mechanisms of Microbial Pathogenesis.  J. Galan, N. Andrews, C. Roy, W.
Mothes, J. MacMicking, H. Aigaisse.
Course focuses on current topics related to host pathogen interactions.  Each week a lecture is given on the topic
followed by student presentations of seminal papers in the field.  All participants are required to present a paper.
Tuesday and Friday 10:00 Ð 11:30 a.m., BCMM 206.

MBIO 700b, Evasion of Host Defenses by Viruses, Bacteria and Eukaryotic Parasites.  P. Tattersall.
This course represents the second half of the MBIO 700a Seminal Papers on the Foundations of Modern
Microbiology, which will be offered again next Fall, and is a non-credit course that will be taken by first and
send year Microbiology students. This course will also be open to all interested members of the Yale
community on a strictly participatory basis. The course will be in seminar format, with each session comprising
one student presenting one or two papers decided on with the faculty mentor responsible for that session. The
subject matter will concern the strategies employed by viruses, bacteria or eukaryotic parasites to evade either
cell intrinsic defenses, such as programmed cell death, or responses operating at the level of the organism, such
as the adaptive immune response. Wednesday 5:00 - 6:30 p.m., BCMM 201.

MBIO 701b, Research in Progress.  J. Sweasy.
All students, beginning in their third year, are required to present their research once a year at the Graduate
Student Research-in-Progress.  These presentations are intended to give each student practice in presenting his
or her own work before a sympathetic but critical audience and to familiarize the faculty with the research.
Monday 2:00 Ð 4:00 p.m., BCMM 206/208.

MBIO 702b, Microbiology Seminar Series.  J. Sweasy.
All students are required to attend all Microbiology seminars scheduled throughout the academic year.
Microbiologists from around the world are invited to describe their research.
Thursday 4:00 Ð 6:00 p.m., BCMM 206/208.
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MOLECULAR BIOPHYSICS & BIOCHEMISTRY

Molecular Biophysics and Biochemistry Graduate Courses - Spring 2006

Course Instructors Schedule Classroom First Meeting
Date

545b,  Intro to Data Mining M. Schultz, M.
Gerstein

TTH 2:30-3:45 TBA 1/10

601b,   Principles of
            Biochemistry II

S. Strobel, J. Steitz TTH 11:30-
12:45

305 BASS 1/10

630b,  Biochem & Biophys
            Approaches in Cell &
            Mol Biol

T. Pollard, E. De La
Cruz, A. Miranker,
et al.

TTH 2:00-3:15 405 BASS 1/10

651b, Laboratory Rotation for
            First Year Students

M. Solomon Full Year N/A N/A

676b, Responsible Conduct of
            Research

M. Koelle & Staff F 4:00-5:00 C-103 SHM TBA - Feb. start

710b4, Electron Cryo-
            microscopy for Protein
            Structure Determination

V. Unger, F.
Sigworth

TTH
9:00–10:15

C-E 27A
SHM

Org. Mtg: 1/10,

Class begins March
21

721b,  Macromolecular
           Interactions and Dynamic
           Properties

A. Pyle, E. De La
Cruz, D. Engelman

MW
11:30–12:45

405 BASS 1/9

743b,  Advanced Eukaryotic
           Molecular Biology

M. Hochstrasser, P.
Sung

TTH
11:30–12:45

TBA (Peabody
room requested)

1/10

760b3, Principles of
            Macromolecular
            Crystallography

J. Cabral, T. Steitz TTH 9:00-10:15 405 BASS 1/10

761b4, X-ray Crystallography
            Workshop

S. Strobel & Staff TBA TBA TBA

765b,   Enzyme Mechanisms E. De La Cruz, S.
Strobel, T. Steitz, G.
Brudvig

MW 1:00-2:15 305 BASS
(and 405
BASS)

1/9

901b, Reading Course in
            Biophysics

By arrangement with
Faculty

903b, Reading Course in
            Molecular Genetics

By arrangement with
Faculty

905b, Reading Course in
            Biochemistry

By arrangement with
Faculty
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MB&B 545b, Introduction to Data Mining.  M. Schultz, M. Gerstein.  See CB&B 545b.

MB&B 601b, Principles of Biochemistry II.  S. Strobel, J. Steitz.
The chemistry and metabolism of nucleic acids, the mechanism and regulation of protein and nucleic acid
synthesis, and selected topics in macromolecular biochemistry.
Tuesday and Thursday 11:30 a.m. Ð 12:45 p.m., 305 BASS.  First meeting January 10.

MB&B 630b, Biochemical and Biophysical Approaches in Cellular and Molecular Biology.  T. Pollard, E.
De La Cruz, A. Miranker, V. Unger.  See MCDB 630b.

MB&B 651b, Laboratory Rotation for First Year Students.  M. Solomon.
Full year.

MB&B 676b, Responsible Conduct of Research.  M. Koelle & staff.
Designed for students who are beginning to do scientific research.  The course seeks to describe some of the
basic features of life in contemporary research and some of the personal and professional issues that researchers
encounter in their work.  Approximately six sessions run in a seminar/discussion format.  Required for all first-
year graduate students.  Friday 4:00 Ð 5:00 p.m., C-103 SHM.  February start.

MB&B 710b4, Electron Cryo-microscopy for Protein Structure Determination.  V. Unger, F. Sigworth.
Understanding cellular function requires structural and biochemical studies at an ever-increasing level of
complexity.  The course is an introduction into the concepts and applications of high-resolution electron cryo-
microscopy.  This rapidly emerging new technique is the only tool known to date that allows biological
macromolecules to be studied at all levels of resolution ranging from their cellular organization to near atomic
detail.  Tuesday and Thursday 9:00 Ð 10:15 a.m., C-E 27A SHM.  Organizational meeting January 10.
Class begins March 21.  Also C&MP 710b.

MB&B 721b, Macromolecular Interactions and Dynamic Properties.  A. Pyle, E. De La Cruz, D.
Engelman.  This course examines dynamic properties of macromolecules, their interactions, catalytic activities
and methods for analyzing their behavior.  Topics include macromolecular folding, binding interfaces, ligand
interactions, and the properties of membrane proteins, enzymes, ribozymes, and molecular motors.  These areas
are presented together with modern methods for analysis of macromolecular associations and dynamic
properties. Prerequisites: biochemistry, physical chemistry, and MB&B 720 or permission of the instructor.
Monday and Wednesday 11:30 a.m. Ð 12:45 p.m., 405 BASS.  First meeting January 9.

MB&B 743b, Advanced Eukaryotic Molecular Biology.  M. Hochstrasser, P. Sung.
Selected topics in regulation of gene expression, genome structure and evolution, signal transduction, cellular
physiology, development, and carcinogenesis.   Prerequisite: biochemistry or permission of the instructor.
Tuesday and Thursday 11:30 a.m. Ð 12:45 p.m., room TBA.  First meeting January 10.  Also GENE 743b.

MB&B 760b3, Principles of Macromolecular Crystallography.  J. Cabral, T. Steitz.
Rigorous introduction to the principles of macromolecular crystallography, aimed at students who are planning
to carry out structural studies involving X-ray crystallography or who want to obtain in-depth knowledge for
critical analysis of published crystal structures.  Prerequisites: physical chemistry and biochemistry.
Tentative:  Monday and Wednesday 9:00 Ð 10:15 a.m., 405 BASS.  First meeting January 10.

MB&B 761b4, X-ray Crystallography Workshop.  S. Strobel and Staff.
This laboratory course provides hands-on training in the practical aspects of macromolecular structure
determination by X-ray crystallography. Topics include data collection, data reduction, phasing by
multiwavelength anomalous diffraction and molecular replacement, solvent flattening, non-crystallographic
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symmetry averaging, electron density interpretation, model building, structure refinement, and structure
validation. The course includes training in the use of computer programs used to perform these calculations.
Prerequisites: MB&B 7603 and a working exposure to the Unix operating system.  Day/time/room TBA.

MB&B 765b, Enzyme Mechanisms.  E. De La Cruz, S. Strobel, T. Steitz, G. Brudvig.
An advanced course on the structure, function, and reaction mechanisms of protein and nucleic acid enzymes.
The course covers the theoretical and practical aspects of steady-state and transient kinetic methods, kinetic
isotope effects and transition-state theory, with emphasis on how these methods in combination with high-
resolution structures have provided a molecular understanding of the catalytic strategy of enzymes. Topics
include mechanisms of the classic metabolic enzymes; molecular motors, polymerases, and machines; electron
transfer, redox enzymes, and their higher-order complexes; ribozymes and DNA enzymes; and the design and
selection of novel enzymes. Prerequisites: physical chemistry and biochemistry.
Monday and Wednesday 1:00 Ð 2:15 p.m., 305 BASS (and 405 BASS).  First meeting January 9.
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MOLECULAR, CELLULAR & DEVELOPMENTAL BIOLOGY

MCDB 560b, Cellular and Molecular Physiology:  Molecular Mechanisms in Human Disease.  E.
Boulpaep, M. Caplan.  See C&MP 560b.

MCDB 570b, Biotechnology.  M. Snyder, K. Nelson, J. Wolenski.
The principles and applications of cellular, molecular, and chemical techniques that advance biotechnology.
Topics include the most recent tools and strategies used by government agencies, industrial labs, and academic
research to adapt biological and chemical compounds as medical treatments, industrial agents, or for the further
study of biological systems.   Monday and Wednesday 11:30 a.m. Ð 12:45 p.m., room TBA.

MCDB 600Lb, Advanced Biological Techniques.! M. Snyder, D. Austin, X.-W. Deng, S. Holley, J.
Wolenski.  A laboratory course to familiarize graduate students with state-of-the-art technologies in molecular
biology, genomics.! Students carry out research projects and incorporate their own projects into the lab.! The
class meets for two afternoons each week and consists of 2-3 week modules covering the following topics:
microarray analysis, plant genetic engineering, phage display/chemical biology.
Monday and Wednesday 1:00 - 5:00 p.m., room TBA.

MCDB 630b, Biochemical & Biophysical Approaches in Molecular and Cellular Biology.  T. Pollard, E.
De La Cruz.
This course introduces the theory and application of biochemical and biophysical methods to study the structure
and function of biological macromolecules.  The course considers the basic physical chemistry required in
cellular and molecular biology but does not require a previous course in physical chemistry.  The Thursday
classes will be lectures introducing a topic.  The class on the following Tuesday will be a small group
discussion of one or two research papers utilizing the methods introduced in the preceding lecture.  The goal of
the discussions will be for students to learn how to read and evaluate research papers using biophysical and
biochemical methods.  Evaluation: Participation in discussions and a written proposal for the biochemical and
biophysical analysis of a process in cellular or molecular biology.
Tuesday and Thursday 2:00 Ð 3:15 p.m., 405 BASS.  Also CBIO 630b and GENE 630b.

MCDB 670b, Advanced Seminar in Biochemistry and Genetics.  S. Altman, S. Dellaporta, F. Slack.
New aspects of the molecular biology of RNA, ribonucleoproteins, and prions.  Topics include the localization
and function of RNA and ribonucleoproteins; the role of RNA in dosage compensation, chromosome silencing,
and gene regulation; novel ribozymes and RNA technology; prions.  Discussion; involvement and attendance
are required.  Wednesday 1:30 Ð 3:30 p.m., KBT 1202.

MCDB 677b, Mechanisms of Development.  L. Cooley and staff.  See GENE 777b.

MCDB 735b, Brain Development & Plasticity.  W. Zhong, E. Stein.
Weekly seminars and discussion sessions to explore recent advances in our understanding of brain development
and plasticity, including neuronal determination, axon guidance, synaptogenesis, and developmental plasticity.
Monday and Wednesday 2:30 Ð 3:45 p.m., room TBA.  Also NSCI 504b.

MCDB 750b, Core Topics in Biomedical Informatics.  P. Miller.  See CB&B 750b.

MCDB 861b, Global Problems of Population Growth.  R. Wyman.
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.
Thursday 2:30 - 3:45 p.m., room TBA.
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MCDB  901b, Introduction to Research for First-Year Students.  C. Hashimoto, S. Baserga, M. Stern.
Lab rotations, grant writing and ethics for Molecular Cell Biology, Genetics, and Development Track students.
Also CBIO 901 and GENE 901.

MCDB 951b, Second Year Research.  Advisor.

NEUROSCIENCE

NSCI 504b, Seminar in Brain Development & Plasticity.  W. Zhong.  See MCDB 735b.

NSCI 507b, Cellular and Molecular Mechanisms of Neurological Disease.  D. Navaratnam, S.
Strittmatter, S. Waxman.
Focuses on those diseases (Alzheimer's, Parkinson's, ALS and other neurodegenerative diseases, triplet repeat
induced diseases, multiple sclerosis, epilepsy, etc.) in which modern neuroscience has advanced mechanistic
explanations for clinical conditions. The course highlights recent molecular, electrophysiological, and imaging
experiments in parsing disease mechanisms. The application of pathophysiologic understanding to therapeutics
is considered.  Tuesday and Thursday 4:00 Ð 5:00 p.m., Dome Room C500 SHM.

NSCI 510b, Structural and Functional Organization of the Human Nervous System.  M. Schwartz, P.
Rakic.
An integrative overview of the structure and function of the human brain pertaining to major neurological and
psychiatric disorders. Also NBIO 500b.  Day/time/room TBA.

NSCI 519b, Tutorial.  By arrangement with faculty and approval of DGS.

NSCI 539b, Synaptic Organization of the Nervous System.  G. Shepherd, M. Hines, A. Williamson.
An integrative introduction to the principles underlying the organization of neural systems. The focus is on the
best-understood systems, including spinal cord, olfactory bulb, retina, cerebellum, thalamus, basal ganglia, and
cerebral cortex. Students integrate experimental findings from anatomy, electrophysiology, and
neuropharmacology with computational models at the cellular and circuit level.
Organizational meeting on Monday, January 9 at 4:00 p.m., I 116 SHM. Also NBIO 509b.

NSCI 580b, Bioethics in Neuroscience.  C. Greer.
This course is an introduction to ethics and ethical decision-making in the neurosciences.  Format for the course
is an informal discussion. Each week, we will be joined by members of the Yale faculty and community who
can share their experiences and expertise as it relates to the topic of the week.  This course is mandatory for first
year graduate students in the Interdepartmental Neuroscience Program (INP).  Grading is pass/fail and is
determined based on attendance/participation, weekly reaction papers and a final term paper.
Thursday 4:00 – 5:30 p.m., room TBA.

NSCI 605b, Pathways of Discovery in Neuroscience.  M. Alreja, P. Allen, S. Diano, J. Taylor.
This course deals with how some of the very major scientific discoveries have been made in the neurosciences,
the personalities associated with those discoveries, along with the current status of that field. Topics to be
discussed include 'The Growth of Growth Factors.' We discuss how Rita Levi Montalcini, Stanley Cohen, and
Victor Hamburger discovered NGF, the controversy behind their Nobel Prize, and how that field has grown
over the last few decades, with growth factors now being considered for treatment of stress-related and
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neurodegenerative disorders. A second topic, 'The Saga of GABA,' focuses on the inhibitory neurotransmitter,
GABA; a profile of Eugene Roberts, the man who discovered GABA fifty years ago; the current status of
GABA and GABA receptors; and how GABA receptors are being targeted for treatment of neurological and
mental disorders. Additional lectures focus on other ground-breaking discoveries such as neurogenesis in the
adult brain, hypocretins and narcolepsy, drugs of abuse.
Thursday 10:00 a.m. Ð 12:00 p.m., Aghajanian Library, 3rd floor CMHC.

NSCI 612b, Molecular Transport and Intervention in the Brain.  Mark Saltzman
This new course is a graduate-level seminar on mechanisms and rates of movement of molecules in the brain
and the design of novel drug delivery systems.  Topics will include mathematical methods for modeling
diffusion and flow processes, diffusion in the brain interstitium, fluid flows in the brain and spinal cord, the
blood-brain barrier, microdialysis measurements, controlled release systems, microfluidic approaches for drug
delivery.  Weekly readings will be assigned from neuroscience and engineering texts; current papers from the
literature will be used to guide discussion each week.  Also ENAS 812b.

NSCI 614b, Neurobiology of Learning and Memory.  T. Brown.
The goal is to understand the neurobiology of learning and memory across several levels of analysis, from
synapses to circuits to behavior and cognition.! The major focus is on learning and memory systems that are
sufficiently well understood to link these different levels of analysis together into a coherent picture.! During the
first part of the course, the student will become familiar with the multiple memory systems in mammalian
brains, the defining characteristics and neurobiology of each of these systems, and the manner in which they act
in concert.! The second part of the course focuses on recent cellular and molecular developments in the field.
Tuesday 1:30 Ð 4:30 p.m., Dunham Computer lab, DH120.

NSCI 648b, Cellular Analysis of Learning and Memory: Vertebrate Model Systems.  Glenn Schafe.
Course examines behavioral, neuroanatomical, cellular, and molecular aspects of learning and memory in
various vertebrate models.  The learning phenomena considered range from nonassociative or nonrelational
learning (a single stimulus learning) to associative or relational learning (the learning of a relation between two
or more stimuli or between stimuli and behavior).  Also Psyc 648b.
Thursday 9:30 Ð 11:20 a.m., room TBA.

PHARMACOLOGY

PHAR 502b, Seminar in Pharmacology.  Staff.
A seminar given by a department faculty member on his or her area of interest to teach students how to
critically evaluate papers and to improve the ability of the students to give oral presentations.
Day/time/room TBA.

PHAR 504b, Interfering Selectively.  E. Lolis (5-6233; elias.lolis@yale.edu).
Lectures covering antibiotics, immunotherapy and chemotherapy.
Monday and Wednesday 10:30 a.m. - 12:00 p.m., Giarman Room, SHM B201.

PHAR 506b,  Methods in Pharmacological Research (Rotations).  B. Sessa.
Students work in laboratories of faculty of their choice. The term in each lab is a semester.
Hours to be arranged.
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PHAR 508b, Neuropharmacology.  J. Howe.
An intensive examination of current understanding of the sites and mechanisms involved in drug action on
single nerve cells and on the brain.  Emphasis on basic functions and illustrative examples of their disturbance
by drugs. Tuesday 2:00 - 4:00, SHM B201.

PHAR 518b, Current Topics in Cancer and Viral Therapy.  Y. Cheng, E. Lolis.
Wednesday 5:15 Ð 7:15 p.m., room TBA.


