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|Graduate
StudiesThe College of Graduate Studies educates students to 

be research scientists at the PhD or master’s level, 
preparing them for careers in academic medical centers,

biomedical research institutes, the biotechnology industry and
government agencies.

The College of Graduate Studies accepts students for PhD
training into six biomedical programs under the auspices of five
basic sciences departments and for MS training into four programs
under the auspices of four basic departments as follows:

For the PhD
Anatomy and Cell Biology (in the Department of Cell
and Developmental Biology)

Biochemistry and Molecular Biology (in the
Department of Biochemistry and Molecular Biology)



First Year
All first-year students participate in a core curriculum designed

to provide a broad-based education in the basic biomedical
sciences and to develop a sense of community and collegiality. The
focal point of the core curriculum is Foundations of Biomedical
Sciences, taken during the fall. Taught by faculty from throughout the
college, this course covers fundamental and advanced topics in
molecular biology, gene expression, biochemistry, membrane
physiology, signal transduction, cell biology, systems physiology and
molecular pharmacology,  and includes both lectures and small-group
discussions.

All first-year students also participate in three lab rotations of
their choosing. Lab rotations give students exposure to diverse
research environments and help them select a research mentor
with whom to do their dissertation work. 

To help students select their rotation labs, the college offers the
Graduate Student Research Opportunities course during the first
three weeks. In this course, representatives from each of the six
biomedical sciences programs describe the research interests of
their faculty members. These presentations, along with the guidance
of a faculty adviser, help students select their rotation labs. 

Second Year
By the start of the second year, most PhD students have begun

work on the research project that will lead to their dissertation.
During the fall semester, students also take Responsible Conduct of

Scientific Research, which examines the moral and philosophical
issues confronting scientists. During this year, students continue to
take electives based on their research interests as well as courses
required by their programs. In Grant Writing, a popular elective,
students learn to write grant applications under the supervision of
a professor. Then, the entire class acts as a peer-review panel, as
funding agencies do, in critiquing all the grant proposals.

By the end of the second year, students must pass a qualifying
exam to become candidates for the doctoral degree.

Master’s Degree
Four programs in the College of Graduate Studies—

Biochemistry and Molecular Biology, Cell and Developmental
Biology, Microbiology and Immunology, and Physiology—offer
master’s degrees. The master’s degree program typically takes two
to three years to complete. Master’s students participate in
selected parts of the core curriculum along with PhD students.
However, unlike PhD students who usually affiliate with a degree-
granting program at the end of their first year, master’s students
join a degree-granting program from the start. Like PhD students,
master’s students are required to write and defend a thesis, but
they do not take a qualifying exam. Additional requirements for
master’s students vary depending on the program.
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The following technical standards are required of graduate
studies students:

Ability to:

Acquire information presented through demonstrations,
lectures, laboratory and other types of experience in each
area of training.

Acquire information from written documents and computer
information systems (including literature searches and
data retrieval) and identify information presented in
images from paper, films, slides, or video.

Employ the different methods of scientific inquiry of each
area of study, interpret the data and information gathered,
and use these methods to create new knowledge.

Communicate effectively and efficiently with colleagues,
individually and in groups, as called for under the
circumstances.

Measure, calculate, reason, analyze, synthesize, and
problem solve using scientific information, including the
comprehension of three-dimensional relationships.

Teach, prepare and give scientific presentations (e.g.
seminars, poster sessions; write and evaluate scientific
papers and grant proposals; and conduct an independent
research program.)

College of Graduate Studies Technical Standards
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Admissions
Candidates for admission are selected on the basis of their

record and qualifications for independent scholarship in the
biomedical sciences. All applicants must have a bachelor’s degree
or its equivalent. In general, all applicants must present evidence of
knowledge of physics, inorganic and organic chemistry,
mathematics (preferably including calculus), and biology. Selected
applicants will be invited to visit SUNY Upstate to meet with
faculty and students and view the campus, the community and
research facilities.

How To Apply
Each applicant must submit the following documents to the

College of Graduate Studies.

One completed College of Graduate Studies Application form.

Three original Letters of Reference from people familiar with
your academic record and potential for investigative research.

Official transcripts from all undergraduate and graduate
schools attended.

Official Graduate Record Examination (GRE) scores. (The
advanced subject test is helpful, but not required.) The
institution code # is 2547.

For international students only: Official copy  of the Test of
English as a Foreign Language (TOEFL) score (the institution
code # is 2547), and evidence of ability to speak English, for
example, by taking the Test of Spoken English (TSE).

Application Deadlines
The College of Graduate Studies does not have a specific

application deadline. However, the admissions committee begins
reviewing applications in December and continues until all
positions are filled, which can be as early as the beginning of April.

Core Curriculum
FOUNDATIONS OF BIOMEDICAL SCIENCE
Course description: The following 4 courses are designed to provide a
comprehensive background for students in the Biomedical Sciences
Program. It is divided into four sections that cover fundamental and
advanced topics in biochemistry, cell biology, cell physiology, and
biomedical instrumentation and techniques.
[All courses are required for all first-year PhD students]
GS606 FOUNDATIONS OF BIOMEDICAL SCIENCE:
BIOCHEMISTRY
— 2 CREDIT HOURS.
Course Coordinator - Dr. Jennifer Moffat
Period Offered: Fall semester 
Section Heads:   Dr. Patty Kane and Dr. Stewart Loh.  
This section introduces principles of biomolecule structure and function
with an emphasis on proteins and nucleic acids.  Protein topics include
properties of amino acids, three-dimensional structure-function
relationships, complex molecular interactions, membrane proteins,
enzymology, and protein complexes involved in the flow of metabolic
energy within cells.  Basic aspects of thermodynamics and kinetics, as
they apply to cellular processes, are explored.  Nucleic acid topics
include RNA and DNA structure, nuclear structure and dynamics, and
chromosome organization. Transcription and translation, and their
mechanisms of regulation, are presented.
GS607 FOUNDATIONS OF BIOMEDICAL SCIENCE: CELL
BIOLOGY — 2 CREDIT HOURS.
Course Coordinator - Dr. Jennifer Moffat 
Period Offered: Fall semester
Section Head - Dr. David Mitchell.  
The major functions of cells are covered.  Topics include protein
synthesis and processing through the ER, degradation in the proteosome,
and vesicle traffic.  Signaling from receptors through kinase networks
leads to lectures on the cell cycle and programmed cell death.  Cell
motility and the cytoskeleton are covered, then mitosis and meiosis.
Other topics include cell junctions, adhesion to the extracellular matrix,
and cell migration, which culminate in a presentation of growth control,
cancer, and development.  Stem cells will also be discussed.
GS608 FOUNDATIONS OF BIOMEDICAL SCIENCE: CELL
PHYSIOLOGY AND  NEUROBIOLOGY — 2 CREDIT HOURS.
Course Coordinator - Dr. Jennifer Moffat
Period Offered: Fall semester
Section Head - Dr. Jeffrey Freedman.  
The physiological properties of cells are covered, which culminates in a
presentation of the integration between the nervous and motor systems
at the cellular and organ level.  Topics include transport across
membranes, action potentials, ion channels, gap junctions and stimulus-
secretion coupling, and calcium homeostasis.  Examples of nervous and
motor systems include muscle contraction and cardiac cell function,
introduction to the CNS, the retina and visual processing, spinal reflexes,
skeletomotor functions, and memory.     
GS609 FOUNDATIONS OF BIOMEDICAL SCIENCE: BIOMEDICAL
INSTRUMENTATION AND TECHNIQUES — 1 CREDIT HOUR.
Course Coordinator - Dr. Jennifer Moffat
Period Offered: Fall semester
This section runs concurrently with the Biochemistry, Cell Biology and
Cell Physiology and neurobiology sections and introduces experimental
approaches and equipment that are currently used in biomedical sciences.
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GS603 RESPONSIBLE CONDUCT OF SCIENTIFIC RESEARCH —
2 CREDITHOURS. Biomedical scientific research is a complex
undertaking, with a theoretical framework for how scientific progress
should be made, professional norms about acceptable scientific conduct,
and an ever-expanding array of ethical challenges following on the heels
of technical advances. The complexity and rapid advance of biomedical
research, as well as numerous instances of deception, conflicts of
interest, and inappropriate care of animals or humans involved in
research, suggest that merely being well-intended is not always
sufficient. This course, using a case-based format, short didactic
presentations, and in-class exercises, endeavors to help entering PhD
students:
• improve their moral reasoning skills in the context of scientific

research;
• deepen their understanding of the professional norms of

science; and 
• gain an understanding of the regulatory framework and ethical

principles governing biomedical research.
Course topics include an introduction to scientific and moral reasoning,
discussions of authorship, plagiarism, mentoring, intellectual property,
conflicts of interest, the regulatory frameworks governing the use of
animals and humans in research, and an in-depth look at ethical issues in
cloning and stem cell research. Fall Semester of the second year.
GS604 GRADUATE STUDENT RESEARCH OPPORTUNITIES —
0 CREDIT HOURS. With one full afternoon per degree-granting program,
each of the six PhD training programs will describe its currently active
research projects.  The description will be presented in a format which
the program’s faculty feels best displays all its research activities.  Two
major goals of these presentations are to: 1) acquaint the incoming
graduate students with the breadth of research being pursued at the
Upstate Medical University, and 2) to thereby give the incoming graduate
students further information upon which to base their own choice of
research area for their dissertation. Prerequisite(s): Non-matriculated
students must have prior permission from the lab mentor and the Dean of
the College of Graduate Studies. Fall semester.
612GS BIOMEDICAL SCIENCES LABORATORY ROTATIONS—
2 CREDIT HOURS/ROTATION. Three different research laboratory
rotations are required for all first-year PhD students. Rotations begin
October 1, January 1, and April 1, (in three different research
laboratories).  An optional fourth rotation in the summer may be taken.
Written report due to Advisor at the end of each rotation. (Students may
petition Advisory Committee to be exempt from the third rotation, under
very special circumstances.) Fall/spring/summer semesters.
892GS INTRODUCTION TO THE PRESENTATION AND ANALYSIS
OF SCIENTIFIC LITERATURE JOURNAL CLUB — 1 CREDIT HOUR.
Students read, critically evaluate, and present research articles in a
variety of fields. Students develop a high standard of scientific analysis
and good public presentation skills. Students will be required to present
at least one paper each semester and to actively participate in class
discussion when not presenting. This course is required for all first year
PhD students in the spring semester, but, if space is available, it is also
offered as an elective for advanced students.

Special Program Options
MD/PhD Program

Students interested in pursuing careers in medical research
and academic medicine may select our seven-year MD/PhD
program which combines medical school and graduate school and
awards both degrees.

Our MD/PhD program offers students a wide selection of
research (basic science or clinical) and areas of investigation for
their lab work. All faculty members in the College of Graduate
Studies are eligible to serve as mentors. Faculty in the 18 clinical
departments of SUNY Upstate’s University Hospital are also eligible
to serve as mentors if they are members of the Graduate Faculty
Organization and actively conducting research.

Incoming MD/PhD students matriculate with the entering class
of medical students and take the first two years of the medical
curriculum. To help these students select mentors for the PhD
portion of the program, MD/PhD students work in labs of their
choosing during the summer between their first and second years,
and are encouraged to do the same during the summer before their
first year of medical school. The students also participate in a 
bi-weekly seminar series conducted by faculty concerning current
research at SUNY Upstate. Students select mentors and research
projects before the end of their second year, and begin their lab
work after sitting for Part 1 of the National Medical Licensure Exam.

During the PhD portion of the program, students design a
doctoral-level research project, pass a qualifying exam, complete
the necessary lab research, and prepare, present and defend a
dissertation. After successful defense of the dissertation, MD/PhD
students complete the last two years of medical school. Students
accepted into the program receive tuition waivers and a stipend of
$19,840 per year.

For more information on the MD/PhD program, contact the
MD/PhD office at 315-464-7719.

SB3 Program
The Structural Biology, Biochemistry and Biophysics (SB3)

doctoral degree program is a collaborative program offered jointly
by SUNY Upstate, Syracuse University and SUNY College of
Environmental Science and Forestry. It is one of only 16 doctoral
programs in structural biology in the country.

The SB3 program offers unique research opportunities in tissue
and organismal structure and dynamics; biochemistry and
photophysics of vision; chromosomal and nuclear structure; RNA
structure and interactions; protein structure and dynamics; motility
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of cellular structures; plants and polysaccharides; developmental
biology; membrane transport; and natural products.

First-year students participate in three laboratory rotations with
faculty from each of the three member institutions, and choose a
mentor by their second year. SB3 students who choose a SUNY
Upstate mentor must complete the required courses in their research
advisor’s department. Upon graduation, these students will be
awarded PhDs from their research advisor’s department with a
specialization in Structural Biology, Biochemistry and Biophysics.

For more information on the SB3 program, visit the website
http://chemistry.syr.edu/sb3

Academic Policies
NOTE: The following are academic policy statements for the
guidance of students in the College of Graduate Studies. These
regulations outline the parameters of academic conduct rather than
describe in detail what is permitted or denied. This is a core policy
to which additional academic policies will be added as developed
and published annually in the Student Handbook.

Academic Regulations
Upstate Medical University expects its members to conduct

themselves in a mature, responsible, and ethical manner at all
times. Each member must respect the rights and privileges of every
other member and their fellow citizens.

The faculty reserves the right to terminate, at any time through
the appropriate judicial procedure, the enrollment of a student who
is considered in any way unfit, or who does not meet the standards
of the State University of New York. 

Changes in curriculum are at the discretion of the faculty as
deemed necessary and may be made without prior notice.

Academic Advisement 
and Registration Requirements

Before the beginning of each term, every student arranges a
program with an advisor. For the first two semesters this advisor
will be a member of the Advisory Committee and the student will
be required to take the core curriculum. Once the student chooses
a thesis sponsor, his/her program will be arranged with the
approval of the sponsor in accordance with the requirements of the
sponsor’s department and program. On registration day, each
student completes the appropriate forms and pays the tuition and
fees at the location designated for that purpose.

Any unscheduled absence from the Academic Program of more
than two days must be approved by the student’s lab mentor and
faculty advisor.

A degree candidate must register for no less than 1 credit hour.
All matriculated students enrolled in the College of Graduate
Studies are required to register for at least one semester of each
calendar year. Students who do not register during a calendar year
(two consecutive semesters) may be withdrawn from academic
study. (Those who are on a formal, approved leave of absence are
exempted from this requirement.)

FERPA
As per the Family Educational Rights and Privacy Act (under the

Student Code of Conduct and Related Policies in the Student
Handbook), the College of Graduate Studies defines “school
officials with legitimate educational interests” as:

A student’s potential Dissertation Advisor, 
following rotation in that laboratory

Dissertation Advisor
Chair of the student’s degree-granting program
Members of the Evaluations Committee
Members of the Advisory Committee
Members of the Qualifying Examination Committee
Dean of the College of Graduate Studies and any group 

or person approved by the Dean.

A “student record” is defined as everything contained in the
student’s file (e.g. application, undergraduate transcripts,
standardized tests, Upstate’s academic progress report, lab rotation
evaluations, qualifying exam committee reports, etc.) Note that
recommendation letters will be destroyed at the time of
matriculation and, therefore, are not part of the student record.

Adding/Dropping a Course
Add/Drop requests must be approved by the student’s

academic advisor, the instructor of the course being added or
dropped, and the chair/director of the department/program in
which the student is enrolled. The completed form is then returned
to the Office of Graduate Studies for the dean’s approval.  

Adding: The decision to add a course must be made before
20 percent of the course is completed. An “Add/Drop/Audit” form
is obtained from the Office of Graduate Studies.

Dropping (withdrawal from a course): If a course is
dropped before or up to the one-third mark of the semester, the
drop action will not be recorded on the University transcript. If a
course is attended and dropped beyond the one-third mark of
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classes held, the University transcript shall identify the drop action
as either “W/S”(Withdrew/Satisfactory), or “W/U”
(Withdrew/Unsatisfactory). W/U is regarded as a “failure” and is
included in the Student’s GPA until the course is completed or re-
taken with a passing grade. No academic credit will be given. The
grade given at the time of the withdrawal will accurately reflect the
student’s level of academic achievement at that time.

Drop/Add/Change in Credit Status Fee: A $20 fee 
will be charged for each drop/add transaction occurring after the
defined period has ended. This fee is assessed for the additional
workload the drop/add activity creates in the Registrar, Bursar, and
Student Accounts areas. The defined period is no later than 10
academic days following the first day of the semester.

Credit to Audit or Audit to Credit: The decision to
change the credit status of a course from credit to audit (no credit
received) or audit to credit must be made before 20 percent of the
course is completed. An Add/Drop/Audit form is obtained from the
Office of Graduate Studies. Requests for change in course credit
status must be approved by the student’s academic advisor, the
instructor of the course, the Chair of the program in which the
student is enrolled, and the Dean of the College of Graduate
Studies. The completed Add/Drop/Audit form is returned to the
Office of Graduate Studies.

Audit
To audit a course, permission must be obtained from the

college dean and the course instructor(s). The student is required to
complete necessary registration forms for the course audit. Audits
carry NO credit. There is an audit fee for students not taking other
course work.

Disciplinary Procedures
See complete Student Code of Conduct and Judicial Policies in the
Student Affairs section of this catalog.

Unprofessional Behavior: If a student continues to display
what a course instructor/advisor considers to be unprofessional
behavior in the classroom, laboratory or other academic setting, the
course instructor/advisor may take the following actions:
1. Verbal warning. 
2. Confirmation of the unprofessional behavior by a second party.
3. Written warning.
4. Meeting with the course instructor/advisor and department

chair/program director with documentation in writing stating the
unprofessional behavior exhibited, the remedial behavior
needed and the consequences for failing to remediate the
behavior.

5. Referral to the Graduate Council and/or judicial process for
action, including dismissal from the college and/or legal action.

NOTE 1: All documentation including the student’s response(s)
will be maintained in the student’s departmental/college file.

NOTE 2: Circumstances relating to the safety of the student as
well as Upstate Medical University campus may necessitate
acceleration of the above process.

Non-Matriculated Student Status
The non-matriculated student category designates students

who are taking courses in the College of Graduate Studies but who
are not matriculated in degree-granting programs. To be eligible for
registration in a graduate course as a non-matriculated student, the
candidate must have a bachelor’s degree from an accredited
college or university and meet the prerequisite requirements for the
course(s) the candidate wishes to take. Furthermore, the candidate
will be responsible for obtaining approval from the Department
Chair(s)/Program Director(s) and course instructors.

Final approval must be obtained from the Dean of the College
of Graduate Studies. Due to space limitations, priority for non-
matriculated student status will be given to Upstate Medical
University employees, students matriculated in other Health
Science Center colleges, and bonafide students matriculated at
other accredited colleges and universities. Non-matriculated
students can take only two 500-level medical school courses
through the College of Graduate Studies. Registration forms are
available at the Office of Graduate Studies.

Transfer of Credits
Credits taken at other institutions, the grades of which are “B”

or better, may be transferred to Upstate Medical University upon
approval by the Dean of Graduate Studies. Transfer of credits
toward a degree program at Upstate Medical University is
requested by the department chair/program director of the
student’s area of study for advanced students, and requested by the
Advisory Committee for the first-year students.

Twenty semester hours of transfer credits may be accepted to
meet graduation requirements in the doctoral programs. Six
semester hours of transfer credit may be accepted to meet
graduation requirements for a master’s degree. By petition to the
Dean of Graduate Studies, a limited number of additional credits
can be approved for transfer.

18 SUNY Upstate Medical University



Academic Catalog 2007/2008 19

Transfer
A student who wishes to transfer to another academic

institution should contact his/her department chair/program
director and the Office of Graduate Studies. Forms can be obtained
from that office. This procedure is necessary to be considered for
transfer status.

Withdrawal from College
To withdraw from the College of Graduate Studies a student

should inform the department chair/program director and the Office
of Graduate Studies in writing. Forms can be obtained in the Office
of Graduate Studies. This procedure is necessary to be considered
“officially” withdrawn.

Grading System
The grading system includes passing grades of “A, A-, B+, B, 

B-, C+, C, C-, D+, D, D-, S,” failing grades of “F, U and XF” and an
“Incomplete.” The Incomplete grade, as used in this College, may
be changed to another grade at the discretion of the instructor, or it
can remain on the record as a final grade indicating incomplete
work. The Incomplete carries no credit.

A minimum course grade of “C-” is required for graduate credit.
An overall “B” average (3.0 grade point average) is to be maintained.
Grades in research courses (those in the 700 series) are not included
in the GPA. Other courses, as approved by the Graduate Council
which are evaluated as “Satisfactory” or “Unsatisfactory,” are not
included in the student’s Grade Point Average (GPA), but may be
considered in fulfilling the didactic requirements of the student’s
degree program depending on the course.

Research Courses which are not graded in the letter system are
evaluated “Satisfactory” or “Unsatisfactory.” Satisfactory indicates
performance of sufficiently high quality for credit to be assigned.

Deficient Grades
A deficient grade may be remediated by repeating the course

in its entirety and receiving a grade as specified by the course
coordinator in concert with the department chair/program director
of the program of study in which the student is enrolled. This must
be done no later than the next academic year or the next time the
course is offered.

Upon completion of the repeated course, the previous grade
received is deleted from the GPA but remains on the student’s
transcript.

Leave of Absence
A student who wishes to request a leave of absence may

obtain the appropriate form from the Office of Graduate Studies. If
conditions warrant, a leave of absence for up to one year may be
granted. A leave of absence may be extended with the approval of
the Department Chair/Program Director, the Dean of the College of
Graduate Studies, and the Dean of Student Affairs.

A student’s failure to respond to correspondence from the
College of Graduate Studies or failure to apprise the college of
intent to return to his/her program of study will be reason for the
student’s termination from the college.

Probation and Dismissal Policy
The Graduate Council is responsible for determining a student’s

probationary status. Any student who fails to maintain the 3.0
grade point average required by the College of Graduate Studies to
maintain good academic status may be placed on probation.

Any student who, in the judgment of their department/program
(or evaluation committee for first year students), reflects poor
research performance in spite of an overall 3.0 GPA, including the
inability to find an eligible thesis advisor, may be placed on probation
by the Graduate Council if after adequate review the Council concurs
with the department/program. As in all other decisions by the
Graduate Student Council, the reasons for such a decision must be
stated and reported in the minutes of the Graduate Council.

Any probationary status may lead to dismissal from the college.
A student who is on probation will be reviewed by the

Graduate Council at the end of each semester. A student who
successfully remediates the probationary deficiencies may be
removed from probation.

A student who has successfully completed all remediated
didactic and research requirements must be removed from
probation by the Graduate Council before he/she is allowed to
defend his/her thesis. 

Graduation Requirements
Degree Award

The SUNY Upstate Medical University has three graduation
dates, one each in January, May and August. There is, however, only
one commencement ceremony for all three graduation dates which
occurs in May. To be eligible for any given graduation date all degree
requirements, including the successful defense of the thesis and its
final preparation for binding, must be completed by that date’s
deadline . The deadlines are as follows: December 22 for January,
May 1 for May, and August 13 for August. Students must also
complete an exit interview with the College of Graduate Studies.
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MS Degree Requirements
Applicants for the MS degree must have a bachelor’s degree 

or its equivalent. Undergraduate courses in physics, inorganic 
and organic chemistry and biology are usually prerequisites, as 
well as courses deemed appropriate by the various departments 
or programs. Requirements for the master’s degree include 
the following:

1. Satisfactory completion of at least 20 semester hours of
course work (didactic), and 10 semester hours of thesis
(research) work.

2. Preparation of a thesis based upon data derived from an
experiment originating with the student in conjunction
with his advisor. (In highly selected cases, with the
approval of the Dean following recommendation by the
student’s department chair/program director, a literature
review might be presented.) 

3. Successful completion of a written thesis followed by an 
oral defense.

The College of Graduate Studies does not maintain a residency
requirement for the master’s degree.

The master’s programs can generally be completed in two to
three years.

PhD Requirements 
Candidates for the PhD degree in the basic biomedical sciences

function under the general administration of the College of
Graduate Studies and the direct supervision of the faculty of the
College. Programs must comply with the requirements for an
advanced degree set by the Graduate Council and the Graduate
Faculty Organization of the College of Graduate Studies.

A total of 90 credit hours is required for the PhD degree. A
minimum of 30 credit hours is devoted to research and a minimum
of 30 credit hours must be taken in didactic course work. 

A student must be registered in the semester which he/she
defends his/her thesis/dissertation.

Residency: For the Doctor of Philosophy degree, at least one
year must be spent in residence (24 credit hours earned during a
single academic year) at the SUNY Upstate Medical University. 

Teaching: The receipt of a graduate student stipend is not
dependent upon the student’s teaching undergraduate or lower
level graduate courses. However, recognizing that some teaching
experience is essential for the mastery of a discipline and for the
training of future instructors at the university level, numerous
opportunities are made available for the students to gain teaching
experience, and they are strongly encouraged to do so. Although for

most students teaching experience is currently voluntary, all
departments reserve the right to require their students to gain a
modicum of teaching experience for the reasons given above. Some
departments expect their advanced graduate students to spend some
time assisting the faculty in instructing more junior graduate students
and medical students in some of the scheduled laboratories.

Qualifying Examination: The student becomes a candidate
for the doctoral degree after passing a qualifying examination
administered by a committee of the graduate school. This
examination is usually by the end of the second year (or soon
thereafter.) (See the Student Handbook for complete 
details regarding Qualifying Examination for Students in 
Doctoral Programs.)

Defense of Dissertation: Following completion of a
student’s research project, the research work is written in the 
form of a dissertation. After the dissertation is submitted to the
student’s dissertation committee, the final examination or defense
of the dissertation is administered as partial requirement for
awarding the PhD.

After successful completion of the dissertation examination,
the student must submit at least 3 copies of the completed and
approved dissertation/thesis to the Office of Graduate Studies.

Guidelines for the qualifying and dissertation examinations 
are available at the Office of Graduate Studies, and in the 
Student Handbook.

Time Limitation for Completion of Programs
The purpose of this limitation is to avoid undue delay in the

completion of the degree requirements and to ensure that course
work and research is not outdated before the degree is granted. 
For the doctoral degree, no more than seven years may elapse
between initial admission and conferring of the degree. For the
master of science degree, no more than five years may elapse
between the beginning of the program and the conferring of the
degree. If these time limits are exceeded, the degree is not
awarded, unless there is permission by petition to the Dean of the
College of Graduate Studies.

Off-Campus Limitation for
Dissertation/Thesis Completion

Students not in residence must complete their degree
requirements within six months of leaving the dissertation/thesis
research laboratory. If the six months is exceeded, the degree is not
awarded unless there is permission by petition to the Dean of the
College of Graduate Studies. 
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Additional Policies and Programs
Americans with Disabilities Act

The College of Graduate Studies is diligent in its efforts to
comply with the Americans with Disabilities Act of 1990, and is
committed to providing reasonable accommodations to all
technically able people with disabilities to enhance their academic
experience at this institution. 

A person in need of an accommodation for a disability should
inform the Office of Student Affairs at the time of registration to
ensure such accommodations will be provided in a timely manner.
The College reserves the right to request medical documentation
which must be provided no later than the first week of the
beginning of the semester in which the student is enrolled. The
requested documentation will be held as confidential medical
records only.

Stipends, Tuition, Fees and Financial Aid
PhD Program

All PhD students receive a full-tuition waiver and a current 
12-month stipend of $21,514. By receiving stipends, PhD students
become part of the SUNY Graduate Student Employees Union, which
provides periodic and automatic increases in stipend awards in
addition to other benefits including a low-cost health care package.

Student stipends are derived from a variety of university
sources including departmental and university fellowships, training
grants and research assistantships. Students are encouraged to
apply for individual predoctoral fellowships from the National
Science Foundation, the Howard Hughes Medical Institute and the
Ford Foundation which could lead to higher stipends. The SUNY
Underrepresented Graduate Fellowship Program offers fellowships
to underrepresented graduate students, which include Native
Americans, African-Americans and Hispanic Americans. This
program assists Upstate in the recruitment, enrollment, and
retention of students should have historically been
underrepresented in its graduate and professional programs. PhD
students may also be supported by research grants awarded to
individual investigators.

Master’s Program
Master’s students must pay tuition. The 2007 tuition for

master’s students was $288 per credit hour (New York residents)
and $455 per credit hour (out-of-state residents).

For more information on stipends, tuition, tuition waivers, fees
or financial aid, please contact:

The Office of Financial Aid
315-464-4329
finaid@upstate.edu
or
The Office of Graduate Studies
315-464-4538
gradstud@upstate.edu

Tuition and fees are subject to change without notice.

Tuition Assistance Program/New York State Residents

Students receiving tuition waiver support who are U.S. citizens
are required to establish New York State residency by the
beginning of their second year and to apply for the New York State
Tuition Assistance Program (TAP) and submit documentation of
application to the Bursar’s Office. Documentation must also be
submitted proving ineligibility for a TAP award. If students receiving
tuition waivers do not apply for TAP or submit evidence of
ineligibility, the waiver may be canceled. 

NOTE: A variety of loan programs and private scholarships
are also available to eligible graduate students not receiving
awards or who are non-matriculated. Refer to the Costs and
Financial Aid section for a list of financial aid programs. Detailed
information on available financial aid programs, policies, and
application requirements can be obtained by contacting the
Financial Aid Office.
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Graduate Student Employees Union (GSEU)
Graduate students of Upstate Medical University who hold

teaching assistantships  and graduate assistantships (GAs) are
represented by the Graduate Student Employees Union (GSEU), a
subsidiary of the Communications Workers of America. The GSEU
deals strictly with employment related matters as GAs are
considered employees of the state as well as students. However,
the university maintains the right to determine academic issues
such as admissions standards, course offerings, course content,
degree requirements, evaluation of students, assignment of
students, and the discipline and discharge of students. An
important benefit gained by graduate students through the GSEU 
is a health insurance program for themselves and their families.
GAs also receive other benefits including regular stipend increases. 

International Students 
The College of Graduate Studies welcomes applications from

qualified international students who seek graduate-level education
in the biomedical sciences. It is strongly recommended that
international students residing abroad contact the Office of
Graduate Studies (or contact Terri Brown at 315-464-4541) 
12 months prior to admission for application material and further
information regarding admission requirements/ procedures. All
correspondence should be sent by airmail. Assistance to
international students is also provided in the areas of immigration
forms and other matters of personal concern by contacting the
Office of Financial Aid (see Contacts).

Departments and Programs

Biochemistry and Molecular Biology 
CIP Code: 26.0202

Professor and Chair

Richard L. Cross, PhD

The Department of Biochemistry and Molecular Biology offers
Master of Science and Doctor of Philosophy degrees. 

Original research performed under the direction of a dissertation
advisor plays a major role in these degrees. The dissertation
research helps the student acquire the necessary technical skills,
critical thinking ability, originality, and independence for a future
career as a scientist. It is through participation in an aggressive
research program that the graduate student makes the transition
from student to professional colleague.

In addition to taking the core curriculum, students ordinarily
perform rotations in the laboratories of different faculty members
during the first year of graduate study. They choose a thesis advisor
by the end of the first year. This allows students to begin their
thesis research in the summer between their first and second years
of study.

Research
The department has excellent research facilities which enable

students to engage in a wide spectrum of research endeavors in
Biochemistry and Cell and Molecular Biology. Extensive research
collaborations between faculty members in the basic science
departments as well as with faculty of the clinical departments at
University Hospital and the departments of biology and chemistry
of Syracuse University augment the research atmosphere. 

The department maintains a variety of state-of-the-art
equipment and facilities available for student use. Equipment and
facilities suitable for modern biochemistry and molecular biology
include: HPLC; FPLC; x-ray crystallography; MALDI TOF; LC/MS-MS;
UV-VIS, fluorescence and infrared spectrophotometers and
equipment for stop-flow kinetics; PCR-thermocyclers; a Molecular
Dynamics Phosphorimager; SGI computer cluster gel
electrophoresis and electroporation devices; tissue culture
facilities; phase-contrast, fluorescence and dissecting microscopes;
scintillation counters; and ultracentrifuges. Members of the
department also share use of other specialized equipment and
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facilities at Upstate Medical University, including: Molecular
Graphic Visualization and Dynamic Simulation graphics system;
time-lapse video microscopy assisted by Universal Imaging Imagel
software program and optical memory disk recorder; electron
microscope laboratory; flow-activated fluorescence cell-sorter; and
electronic and machine shops. High-field NMR facilities are also
available through the chemistry department of Syracuse University.
Students also have access to a variety of personal computers in the
laboratories and the libraries.  

Degree Requirements
PhD Program: The Doctor of Philosophy degree in this

department requires completion of 30 credit hours of didactic
course work, successful performance on a cumulative qualifying
exam, advanced research study and an oral defense of an original
research dissertation. The qualifying exam covers areas of
Biochemistry and Molecular Biology appropriate to the student’s
training and research interests, in addition to general aspects of
protein biochemistry, membrane biology, gene regulation,
macromolecular structure, intermediary metabolism, cellular
physiology, enzymology, and related areas. This program normally
has a duration of five years. In consultation with a thesis advisor,
each student pursues an individual program of advanced
dissertation study which is pertinent to his or her long range
research interests. On successful completion of the written and oral
qualifying exams at the end of the second year of study, the
student is free to pursue his/her research problem on a full-time
basis. A final oral presentation of the doctoral research is
scheduled after the thesis has been submitted and evaluated by a
committee of examiners.

MS Degree Program: The program leading to the
Master of Science degree includes 20 credit hours of didactic
course work, plus at least 10 credit hours of research and a thesis.
The duration of this program is usually two years. The master of
science degree is not a requirement for the PhD degree. Applicants
who ultimately wish to obtain a doctoral degree should apply
directly to the doctoral program.

Courses
The following courses are currently offered to graduate

students through the Biochemistry and Molecular Biology
Department (see complete course listings in the college’s 
Course Selection Book): 

B609 BIOCHEMISTRY AND MOLECULAR BIOLOGY LABORATORY
ROTATIONS —  2 CREDIT HOURS
Instructor(s): Dr. M. E. Schmitt and Biochemistry Faculty
Prerequisites(s): None
Period Offered: Fall/Spring
See Course Instructor for dates, time and location.
Course Description: This laboratory course is primarily intended for
Biochemistry graduate students. The course will provide instruction in
laboratory techniques commonly used in biochemical and molecular
biological laboratories and will aid students in the selection of a research
advisor. This course is offered year round. Research areas covered include:
oxidative phosphorylation, enzymology, protein chemistry, regulation of
growth and differentiation, DNA replication, protein structure and
folding, actin cytoskeleton, RNA processing and cell polarity, organelle
acidification and transcriptional regulation, x-ray defraction and protein
structural determination. 
Textbook(s): None
B617 METHODS OF BIOCHEMISTRY AND MOLECULAR BIOLOGY
RESEARCH — VARIABLE CREDIT
Instructor(s): Dr. Richard Cross and Biochemistry Faculty
Prerequisites(s): 612GS Biomedical Sciences Laboratory
Rotations or permission of Instructor
Period Offered: Year Round, by Arrangement
Course Description: Methods of research used by the faculty are
demonstrated. Problem design and research methods are emphasized.
Course deals with individualized laboratory experience. Topics agreed
upon by student and faculty sponsor. Often taken between rotations and
Thesis research to fulfill credit requirements.
B620 BIOCHEMISTRY SEMINAR — 0 CREDIT HOURS
Instructor(s): Dr. D. Amberg
Prerequisites(s): None
Period Offered: Fall/Spring
Course Description: Presentations of recent research activities by
invited speakers.
Mon., Rm. 3231, WH 12:00 pm - 1:00 pm
Textbook(s): None
B638 INDEPENDENT STUDIES IN BIOCHEMISTRY AND
MOLECULAR BIOLOGY — 1 - 3 VARIABLE CREDIT HOURS
Instructor(s): Dr. Barry Knox and Biochemistry staff
Prerequisites(s): General Biochemistry or equivalent
Period Offered: Fall/Spring
See Course Instructor for dates, time and location.
Course Description: A tutorial course designed for graduate students in
biochemistry, or related disciplines, that will involve in-depth review of
recent developments in biochemical research. May include 1) literature
searches, 2) seminar and/or lectures, 3) hands on experience with new
techniques available in the department, and 4) a written report. The
purpose of the course is to develop a broad knowledge of the
biochemical literature as the student advances in his/her more defined
research goals.
Textbook(s): None
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B646 THE FUNDAMENTALS AND PRACTICE OF MODERN
GENETIC ANALYSIS — 3 CREDIT HOURS
Prerequisites: 
GS606 Foundations of Biomedical Science- Biochemistry
GS607 Foundations of Biomedical Science - Cell Biology
GS601 Foundations of Biomedical Science
Or permission of instructor
Course Director: Dr. David Amberg
Instructors: Faculty across several departments
Period Offered: Yearly in the spring
This comprehensive course is designed to teach diverse graduate
students the fundamentals behind genetic phenomena and how genetic
analysis can be harnessed in the laboratory to address important
biological problems. In the first half, the course will lay the basic
foundations of genetic phenomena and familiarize the students with the
commonly used genetic model systems including E. coli, S. cerevisiae,
Drosophila, C. elegans, Chlamydomonas, mice and rats. The second half
of the course will focus on human genetic analysis covering cytogenetics,
population genetics, linkage analysis for simple and complex traits, QTL
mapping, epigenetics, forensic genetics and ethical issues in human
genetics. Topics will be covered in a lecture format supplemented with
out of class assignments designed to reinforce and extend the lecture
topics. The goals of this course are to prepare students for
comprehending the genetics research literature and to incorporate
modern genetic analysis into their research projects.
B647 GENE EXPRESION AND EPIGENETIC REGULATION 
3 credit hours
Coordinator: Dr. Barry Knox
Instructors Drs. Barry Knox and Robert West
Period Offered: Spring, Odd Years
Course Description: Directed reading and student directed presentations
on the primary literature that relates to gene expression from
transcription to nuclear export.
B661 YEAST AS A MODEL ORGANISM FOR HUMAN DISEASE —
2 CREDIT HOURS
Coordinator: Dr. Mark Schmitt
Instructors Mark Schmitt and David Amberg
Period Offered: Spring, Odd Years
Course Description: Lectures, based upon those used in the Cold Spring
Harbor Yeast Genetics Course, will be used to bring the students up to a
fundamental level of understanding of how gene function can be studied
in S. cerevisiae. Some of the topics to be covered will include the yeast
life cycle, mutant isolation, meiosis and tetrad dissection, complementation,
molecular genetics, suppressor analysis/genetic interactions, and
twohybrid analysis. These lectures are intended to prepare students for
work in the yeast super-group and/or to facilitate a rigorous understanding
and analysis of current literature utilizing this model system. The course
will include directed reading and student presentations on important
problems relating to human disease and genomics tool development in
which the yeast system has figured prominently.
B664 PROTEIN SORTING AND VESICULAR TRAFICKING 
— 1 CREDIT HOUR
Coordinator: Dr. Patricia Kane
Instructors Dr. Patricia Kane
Period Offered: Spring, Even Years
Course Description: The current literature will be used to investigate
current controversies and discoveries in protein sorting and
trafficking.

B665 BIOENERGETICS OF ENERGY TRANSDUCING MEMBRANES
— 2 CREDIT HOURS
Coordinator: Dr. Richard Cross
Instructors Dr. Richard Cross
Period Offered: Spring, Even Years
Course Description: Using both lecture and student driven discussions the
latest research on the capture of light energy, the electron transport
chain and oxidative phosphorylation will be investigated.
B666 PROTEIN STRUCTURE DETERMINATION — 2 CREDIT HOURS
Coordinator: Dr. Gino Cingolani
Instructors Drs. Gino Cingolani and Stephen Wilkins
Period Offered: Spring
Course Description: The primary literature will be used to cover advanced
topics in protein folding, and structure. This may include such topics as
pathways of protein folding, prion proteins, prediction of protein structure
and determination of protein structure by NMR, and cryoEm and X-ray
crystallography.
B700 RESEARCH IN BIOCHEMISTRY — VARIABLE CREDIT
Instructor(s): Dr. R. L. Cross
and Biochemistry and Molecular Biology Faculty
Prerequisites(s): None
Period Offered: Fall/Spring See Advisor.
Course Description: Original thesis research in the field of Biochemistry
under the supervision of a member of the staff.
Textbook(s): None

SB3

B611 BIOLOGICAL AND MEDICAL PHYSICS (SU: PHY 615)
— 3 CREDIT HOURS
Coordinator: Dr. Stewart Loh
Instructors: Liviu Movileanu
Office room: 211; Phone: 315-443-8078; E-mail: lmovilea@physics.syr.edu
Office Hours: My office hours are on Tuesdays, 2 p.m. to 3:30 p.m., and
Thursdays, 2:00 p.m. to 3:30 p.m., in Room 211 (Physics Building).
Prerequisites: SB3 student or approval of course coordinator.
Period offered: Fall semester
Course description: Biological and Medical Physics (PHY 615, 3 credits) is
a one-semester graduate level course intended for students from
physical, chemical andbiomedical sciences. The PhD students enrolled in
Structural Biology, Biochemistry and Biophysics Program (SB3), or those
from Biotechnology andBiomedical Sciences Programs (SUNYESF,  SU
and Upstate Medical School) are very welcome. From the very beginning,
I have to mention that this is not a course to teach either “biology for
physicists” or “physics for biologists and physicians”. The emphasis will
be on a selected range of “hot topics” that lie at the interface between
physical, chemical and biomedical sciences. The primary aim is to have
an overview of the fundamental biophysical research questions, as well
as recent experimental developments and techniques that engage a
multidisciplinary effort. In addition, we will discuss “applicative topics”
of biological physics in several realms, including nanobiotechnology,
biosensors, drug delivery, and medical imaging. Therefore, much of the
content of PHY 615 will not be presented in a traditional manner. Finally,
from a practical point of view, the Biological and Medical Physics course
will establish strategies for people with complementary backgrounds
who will be having the chance to work in multidisciplinary areas.
B618 BIOCHEMISTRY I — 3 CREDIT HOURS
Coordinator: Dr. Stewart Loh
Instructor(s): Gerda E. Breitwieser
Prerequisites: SB3 student or approval of course coordinator.
Period Offered: Fall
Course Description: Introduction to basic biochemical principles, from
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amino acids and their properties, to the principles of protein structure
and function. The genetic code and mechanisms of DNA replication, RNA
transcription and translation will be explored with a focus on DNA/RNA
structure, proteins and enzyme mechanisms.
Course goals: To develop a general understanding of core biochemical
concepts, including the structures and functions of two classes of
biological macromolecules, proteins and nucleic acids. An appreciation of
the experimental approaches used to develop the biochemical core
concepts will also be developed.
Grades: Four equally weighted exams per semester; your grade will be
determined by your top three scores, BUT YOU MUST TAKE ALL 4
EXAMS. There will be no curve. The 4th exam will be given during the
regularly scheduled time for the final but will NOT be a comprehensive
exam. NO MAKE-UP EXAMS WILL BE GIVEN.
Schedule: MWF 9:35-10:30 am, 132 Lyman Hall, SU
Textbook: Biochemistry, 5th edition (2002), by Berg, Tymoczko and Stryer.
B619 MOLECULAR BIOLOGY TECHNIQUES — 3 CREDIT HOURS
Coordinator: Dr. Stewart Loh
Instructor(s): Dr. Kretzer
Prerequisites: SB3 student or approval of course coordinator.
Period offered: Fall
Course description: One hour of lecture and six hours of laboratory.
Techniques used in molecular biology research are presented, focusing
on DNA but including some coverage of RNA and proteins. Included are
the extraction, measurement and analysis of nuclear and organellar
DNAs from a variety of organisms. Students are required to complete a
laboratory project or library research paper.
Tues. and Thurs. 1:00-1:55 pm, Tues. and Thurs. 2:00-5:00 pm Illick 425, ESF
B626 BIOCHEMICAL METHODS FOR STRUCTURAL BIOPHYSICS
— 3 CREDIT HOURS
Coordinator: Dr. Stewart Loh
Instructors: Dr. Braiman
Prerequisites: SB3 student or approval of course coordinator.
Period offered: Spring semester
Course description: Modern experimental methods for studying
structures and functions of biological macromolecules. Lab
experiments in preparation of macromolecules samples and biophysical
measurements with visits to specialized labs. Additional work required
of graduate students.
Tues. 1:00-2:30 pm, Thurs. 1:00-5:00pm Bowne Hall 403, SU
B637 MOLECULAR SPECTROSCOPY AND STRUCTURE 
— 3 CREDIT HOURS
Course Number: CHE 546 (SU); B637 (Upstate)
Coordinator: Dr. Stewart Loh
Instructor: Hudson
Prerequisites: SB3 student or approval of course coordinator.
Period Offered: Every Semester
Course Description: For the nonspecialist. Three topics each semester,
chosen from the following list of topics: atomic spectroscopy and angular
momentum, laser chemictry and spectroscopy, symmetry and griup
theory, nuclear magnetic and resonance spectroscopy, vibrational
spectroscopy, laser applications of molecular spectroscopy.
B639 MOLECULAR BASIS OF EVOLUTION — 3 CREDIT HOURS
Coordinator: Dr. Stewart Loh
Instructors: Dr. Stewart Loh
Prerequisites: SB3 student or approval of course coordinator.
Period offered: Spring semester
Tues. 5:00-7:00 pm, Thurs. 5:30-6:30 pm, ESF
Course description: Two hours of lecture and one hour of discussion.
The major processes of organic evolution (e.g., such as mutation, natural
selection, speciation and extinction) are discussed in a molecular-level
context. Coverage ranges from changes to genic and nongenic regions
of the genome to the evolution of entire genomes. Methods used to

study molecular evolution and to reconstruct phylogenies are described
and demonstrated. Students will organize and lead class discussions
B640 PLANT BIOTECHNOLOGY — 3 CREDIT HOURS
Coordinator: Dr. Stewart Loh
Instructors: Dr. Kretzer
Prerequisites: SB3 student or approval of course coordinator.
Period offered: Spring semester
Course description: Lectures, discussions, student presentations,
and a laboratory project to develop understanding of cloning, gene
modification, and the transformation of plant species with emphasis
on woody plants. Uses of transgenic plants as food, fiber and oil crops,
as biological factories for other products, and in phytoremediation of
pollutants will be discussed. Spring.
B641 STRUCTURAL AND PHYSICAL BIOCHEMISTRY(SU: CHE 674)
— 3 CREDIT HOURS
Coordinator: Dr. Barry Knox
Instructor(s): J. C. Dabrowiak
Period Offered: Fall
Course Description: CHE 474 covers basic physical chemistry for the
undergraduate biochemistry major. Part I of the course discusses the
interactions between biological molecules in solution, acid/base
equilibria, chemical equilibrium and the application of the 1st and 2nd
laws of thermodynamics to biochemical systems. Part II of the course
addresses important physical and structural properties of DNA and RNA.
In this part of the course, chemical kinetics and its application to
biological systems is also presented and discussed. The last part of the
course covers bonding theory using quantum mechanics and analyzes the
absorption spectra of biological macromolecules. In addition to discussing
the physical and chemical properties of biological systems, students also
learn how to search the biochemical literature, download structures from
the Protein Data Bank, and use a state-of-the-art molecular modeling
program to build and analyze proteins, DNA and drugs. These computer
exercises comprise the “homework” portion of CHE 474.
Course Organization: Structural and Physical Biochemistry, CHE 474, is
composed of four parts, lecture, practice problems, exams, and
homework assignments.
Lecture: The lecture material in CHE 474 is collected from the texts, T, E,
B, and M, selected research articles, and other publications. Since the
early part of the course is largely a review of basic principles learned in
general chemistry, it is important to read and understand appropriate
sections in E. As the course progresses, more emphasis is placed on
specific properties of biological systems, as discussed in T, B, and M, and
detailed kinetic analyses, as found in T. The lecture material for the final
portion of the course is primarily derived from T. For the lecture portion of
the course, students are expected to take detailed notes and review
them after lecture. When additional information is required or if a point
made in lecture is not clear, students are expected toseek information
from therequired/recommended texts.
Practice Problems: CHE 474 has an extensive series of “practice problem”
that are designed to prepare the student for the exams in the course. A
paper copy of the problems (questions) is provided to the student and
the solutions to the problems are posted on the website for the course.
A good strategy for working out the solution to a practice problem is to
read the lecture notes that apply and, if necessary, consult appropriate
sections in one or more of the above texts. If after doing so, the approach
to solving the problem is not obvious, consult the solution that is posted
on the website. Since an exam question will not be identical to a practice
problem, understanding the scientific logic behind the setup of a solution
is more important than memorizing the solution. Working out the solutions
to practice problems should be started early and it should be continuous
and on-going throughout the course. Saving this task for the night before
the exam is not a good way to obtain a high grade on the exam. No points
are allotted for solving the practice problem sets in CHE 474.
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Examinations: Three exams, each weighted 16% of the final grade, will
be given on the dates and time (10:00 AM to 11:20 AM), indicated in the
syllabus. These exams, referred to as “hourly” exams, cover the material
for the various parts of the course, Exam I covers material for Part I, Exam II/
Part II and Exam III/Part III. Typically, each hourly exam consists 7-9
questions with nearly all questions requiring a numerical solution (use of
a calculator). The final exam, which is given on the date and time set by
the University, is comprehensive (covers Parts I-HD, and accounts for 30% of
the grade in CHE 474. The final exam generally consists of 9-11 questions
with nearly all questions requiring a numerical solution (use of a
calculator). Usually, all of the exams given in CHE 474 have an attached
page that gives formulas, relationships, and other data that are important
for answering questions on the exam. A full set of exams from the previous
year along with solutions can be found on the website for the course.
Homework Assignments: The homework portion of CHE 474 is assigned
22% of thegrade in the course. For homework (denoted by “HW”), each
student is given his or her own structure, molecule, etc. which must be
constructed, manipulated and/or analyzed using the molecular modeling
program, HyperChem. The completed exercise issubmitted on paper and
diskette (to the TA on duty in the Learning Center or placed inthe plastic
bin used for collecting assignments) on or before the “due date”
indicated in the syllabus. Due dates for the first three homework
assignments expire at 9 pm on the indicated date. The grading scale for
“on time” submissions of HW-1, HW-2, and HW-3 (each 4% of the total
grade) is 75 to 100%. If the student fails to submit a completed assignment
on time or if the submission deadline is met but there are serious errors
in logic, methods, or important parts of the assignment are missing, the
submission is marked “retry,” and along with constructive comments, is
returned to the student. The grading scale for the retry is O to 74%. For
HW-4, the Mini-Project worth 10% of the total grade), the grading scale
is O to 100% with no possibility of a retry. The due date/time for the
Mini-Project is, Friday November 19 at 5 pm Theassignment dates for
homework, the due dates, and retry dates are listed in the syllabus of the
course. Retries / Mini-Project that are submitted past the due date are
given a grade of zero. The computer program HyperChem used for the
homework assignments can be accessed from computers located in the
Learning Center, room 0-222 of CST. The student will need to purchase a
few high-density diskettes (PC formatted) for submission of homework
assignments. The student is responsible for indicating which file(s) on the
diskette is (are) to be gradedfor the assignment. Teaching Assistants in
the course staff the Learning Center. A sign-up sheetlisting the days and
times that the Center will be open will be availableon a regular basis in
Lecture. It is the student’s responsibility to be in the Learning Center at
the time selected for working on the homework assignment.
Examination Policies: The dates and times (10:00 am to 11:20 am) for the
three hourly exams and the final exam are as indicated in the syllabus.
Except for the final exam there is no possibility to make up an exam. A
student with a valid medical excuse or a valid student-athlete excuse,
who has missed one hourly exam, and who has promptly provided
documentation related to the excuse, can have the averages of the other
two exams used as the score for the missing exam. A student with a
second or third “miss” will receive a grade of zero for the additional
missed hourly exam(s). If a student has a valid medical excuse or a valid
student-athlete excuse for a missed final exam, a comprehensive make
up final exam, 2 hours in length, may be taken for the missing grade. The
documentation pertaining to the excuse must be presented promptly after
the missed final exam and reasonable time must be allotted for preparing
the make up final exam.
Required Text: Physical Chemistry. Principles and Applications in
Biological Sciences, 4th. ed., I. Tinoco, K. Sauer, J. C. Wang and J. D.
Puglisi, Prentice Hall, Upper Saddle River, NJ, 2002. This text, which
is required for the course, has an extensive number of well designed
problems covering biophysical chemistry. The text is denoted by the
letter, “T.”

Cell and Developmental Biology 
CIP Code: 26.0601
Professor and Chair

Joseph W. Sanger, PhD

The Department of Cell and Developmental Biology offers a
program leading to the PhD degree and prepares graduates for
careers in academics, government, and industry. 

Former graduates work throughout the United States doing
research to define the underlying mechanisms of many disease
processes and determine the basis of structure-function
relationships in the normal organism. Many graduates of this
department are faculty members at medical schools. In addition to
furthering biomedical research, they teach medical and graduate
students, and students of the health related professions. In
addition, graduates serve as departmental chairpersons, and
administrative officers within medical schools, liberal arts
universities, and private and national research institutions. Some
graduates do research and/or administrative work in industrial
settings or for drug companies, as well as for state and federal
governmental agencies. 

Research and teaching in basic medical science provides an
extremely rewarding career and lifestyle without the obligation of
patient care. A limited number of candidates are also trained for an
MS degree or a combined MD/PhD degree.

Research 
Students in this department are trained to investigate a wide

variety of biological questions ranging from behavior, subcellular
structure and function, to molecular biology. Therefore, the
department uses techniques as diverse as operant conditioning,
electron microscopy, biochemistry, immunohistochemistry, and
molecular biology.

Most faculty fall within one or two major research areas:
Cellular and Molecular Biology, Developmental Biology and
Oncology, Endocrinology and Metabolism, and Neuroscience. 

The department is equipped for analyzing the structure, function,
biochemistry, and molecular biology of cells and tissues with many
modern techniques. Major facilities include an electron microscope
with combined transmission and scanning capabilities at an
ultramicrotomy facility including cryoultramicrotome; laser confocal
microscopes; fluorescence, phase contrast, and brightfield microscopes
that include TIRF deconvolution microscopes; animal behavior and
surgical laboratories; a gamma counter; ultracentrifuges, tissue-culture
laboratories; and molecular biology facilities. Access also is provided
to many other Upstate Medical University research facilities.
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Course Requirements
Since it is the approach to studying biology which brings the

diverse faculty of the college together, there is not a defined body
of knowledge necessary to prepare for a career in Cell and
Developmental Biology. Other than the core curriculum, which is
taken in the first year of study, course requirements are flexible 
and depend on students’ research interests and needs. Cell and
Developmental Biology courses which may be taken include Gross
Anatomy/Medical Embryology, Microscopic Anatomy, Medical 
Cell Biology, and Neuroscience.

Courses
These courses are currently offered to graduate students

through the Cell and Developmental Biology Department (see
complete course listings in the college’s Course Selection Book):

505A HUMAN ANATOMY — 9 CREDIT HOURS. The development
of adult morphology and the relationship between human development,
structure and function are learned primarily through dissection of the
human body supplemented with lectures, small groups conferences and
computer generated materials including imaging anatomy, applied clinical
anatomy and embryology are emphasized. Fall/Summer semester.
A507/N507 INTRODUCTION TO NEUROSCIENCE—
3 CREDIT HOURS
INSTRUCTOR(S): Dr. Russell Durkovic, Director
Dr. Dennis Stelzner, Co-Director
PERIOD OFFERED: Spring
COURSE DESCRIPTION: The Systems Neuroscience course will consist
of components of the Brain and Behavior course given to first year
medical students. The components will include the study of systems on
neuroscience, including neurodevelopment, sensory motor limbic
systems, sleep and awakening and basic cognitive processing as well as
nine clinical correlations.
517A MICROSCOPIC ANATOMY — 4 CREDIT HOURS.
Development, structure, and functions of the primary tissues and organ
systems.  The various organ systems are analyzed for structural
arrangements; correlation of form and function is emphasized at both the
light microscope and ultrastructural levels.  Lecture, laboratory, and
conference. Spring semester.

615A SPECIAL TOPICS IN ANATOMICAL SCIENCES — 
VARIABLE CREDIT.
(615A — Non-teaching course number, fall-spring)
(615A1 — Teaching in Gross Anatomy, 4 credits, fall) 
(615A2 — Teaching in Neuroscience, 3 credits, spring)
(615A3 — Teaching in Histology, 3 credits, spring)
Advanced work in any sub-discipline of anatomical sciences such as
developmental biology, molecular biology, cellular biology and fine
structure, gross anatomy, and neurosciences. This course is offered by
arrangement, year round.
617A METHODS OF CELL AND DEVELOPMENTAL RESEARCH —
3 CREDIT HOURS (MAXIMUM OF  9 CREDIT HOURS). Methods of
research used by the faculty are demonstrated.  Problem design and
research methods emphasized. Offered year round, by arrangement.
A621 NEUROANATOMY LAB (SAME AS N621)—
2 CREDIT HOURS
INSTRUCTOR(S): Dr. Dennis Stelzner
PERIOD OFFERED: Spring
COURSE DESCRIPTION: This course will provide students the
opportunity to dissect the human brain and gain an appreciation for
three-dimensional organization in the central nervous system.
700A1 RESEARCH IN CELL BIOLOGY SCIENCES — VARIABLE
CREDIT. Original dissertation research in anatomical sciences under
supervision of a staff member. Offered year-round by arrangement.
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Microbiology and Immunology 
CIP Code: 26.0501
Professor and Chair

Edward Shillitoe, PhD

The Department of Microbiology and Immunology offers a
program of graduate study leading to the degree of Doctor of
Philosophy. The objective of the program is to give students a
broad appreciation of microbiology and immunology and a special
competence in a particular area. Individual programs are tailored to
students’ needs and may be in any area of microbiology and
immunology in which the faculty is expert. 

After the core course in Biomedical Sciences is completed in
the first semester, course work is taken Microbiology and Immunology
offered by the Department. Electives from other departments can
also be taken. Course work focuses on microbiology and immunology,
molecular and cellular biology, and biochemistry. By the beginning
of the third year, students take a qualifying examination. The total
PhD program normally is completed in four to five years. The
department will also consider candidates for the master’s degree.
Original research and preparation of a master’s thesis are possible
in the areas indicated above. 

Research
Independent research, which forms the basis for the doctoral

dissertation, is guided by faculty whose research interests include:
retrovirus pathogenesis, herpesvirus pathogenesis, virus-associated
malignancies, viral gene therapy, herpesvirus replication, dioxin and
estrogen effects on the immune system, macrophage activation,
molecular control of antigen processing and T cell development.

Admission Requirements
The applicant for graduate training in this department must

have a general comprehension of undergraduate disciplines and
methods, and must have taken courses in chemistry, physics, and
mathematics. Refer to the college’s Guide to Application and
Admission for application procedures and forms.

Courses
The following courses are currently offered to graduate

students through the Microbiology and Immunology 
Department (see complete course listings in the college’s Course
Selection Book):

510M MEDICAL MICROBIOLOGY — 7 CREDIT HOURS*
(510M – full course)
(510M1 – Medical Virology)
(510M2 – Medical Bacteriology)
(510M3 – Medical Parasitology)
(510M4 – Medical Mycology)
Lectures and laboratories in general and medical virology, bacteriology,
entomology, parasitology, and mycology. August through January.

*NOTE: May be taken in sections with credit hours as noted: 
Medical Virology 2
Medical Bacteriology 3
Medical Parasitology 1
Medical Mycology 1

511M BASIC AND CLINICAL IMMUNOLOGY — 3 CREDIT
HOURS. An introductory course in immunology that was established for
MSII students, but also available to graduate students. Twenty-seven
lectures present basic concepts in immunology, immunobiology, and
immunologic disease.  In addition, there are five recitation meetings, five
quizzes and one full examination. Course offered from August to
November; runs concurrently with 510M, Medical Microbiology, but does
not conflict with that course. Fall semester.
610M  PROBLEMS IN CELLULAR AND MOLECULAR
IMMUNOLOGY — 3 CREDIT HOURS. This course is run in a
tutorial/seminar format with a discussion of current research papers.
The aim is to develop a critical stance toward the scientific literature
with emphasis on what ought to be done next in a research program.
The course consists of a limited number of lectures, topic and paper
presentations by participants, and meetings with  guest lecturers of the
Immunology Group Seminar Series. Topics will include the T-cell receptor,
Idiotypic vaccines, Tumor Immunology, Immunotoxicology, Aging and the
Immune System, Diet and the Immune System, Psychoneuroimmunology,
Autoimmune Disease, AIDS, Lymphotropic retroviruses, etc. 
Fall semester.
616M CURRENT CONCEPTS IN VIROLOGY — 3 CREDIT HOURS.
Studies the structure, function and replication of important virus groups.
Current research topics and techniques will be reviewed, with an
emphasis on molecular biology.  Spring semester.
624M  SEMINAR IN MICROBIOLOGY AND IMMUNOLOGY — 
1 CREDIT HOUR. Faculty and students will present their research work
or lead a Journal Club discussion in a selected subject area. Offered both
semesters.
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M623  DIRECTED INDIVIDUAL STUDY IN MICROBIOLOGICAL
AND IMMUNOLOGICAL RESEARCH METHODS — VARIABLE.
Special research training program designed to acquaint students with
specific areas of research and/or use of methods, techniques, or
instrumentation, and to introduce students intensively to the laboratory,
and research approaches. This course is not offered for thesis or
dissertation research credit, which is course 700M. Course individually
arranged.
M627 INTRODUCTION TO VIROLOGY—2 CREDIT HOURS
Instructor(s): Dr. Gerold Feuer and Dr. Jennifer Moffat
Prerequisites: Coursework in Biochemistry and Molecular Biology
Period Offered: First half of Spring semester
Course description: This is an introductory course in virology for graduate
students. The objectives are to understand the structure and
characteristics of viruses, their replication, interactions with the host,
and applications in biomedical science. The material will be presented as
lectures and in discussion of primary research articles.
Grades: Eighty percent of the grade will be determined by the average
score of three exams and twenty percent of grade will be determined by
class participation in discussion of journal articles.
Textbook: Principles of Virology: Molecular Biology, Pathogenesis, and
Control. S.J. Flint, et al, 2000, ASM Press.
M628 INTRODUCTION TO IMMUNOLOGY—2 CREDIT HOURS
Instructor(s): Dr. Edward Barker
Prerequisites: Coursework in Biochemistry and Molecular Biology
Period Offered: Second half of Spring semester
Course description: This course is intended to be an introductory course
in immunology for graduate students. The course goal is to develop a
general understanding of immunology including both adaptive and innate
immunity. Sixteen lectures will present basic concepts in immunity. In
addition there will be fourteen sessions in which a journal article will be
discussed which relates to the topic of the preceding lecture.
Grades: Eighty percent of the grade will be determined by the average
score of three exams and twenty percent of the grade will be determined
by class participation in discussion of journal articles.
Textbook: Immunobiology, Vol 6 by Charles A. Janeway, Paul Travers,
Mark Walport, and Mark Sclomchik
M691 ADVANCED IMMUNOLOGY — 2 CREDIT HOURS.
Extension of 628M, once completed, especially for microbiology and
immunology majors.  Covers ten topics with presentations and
discussions on issues such as lymphocyte activation, T-Helper 1 and 2;
viral immunology, antigen presentation; macorphage activation, innate
immunity, cancer immunology. Time offered TBA.
M700 RESEARCH IN MICROBIOLOGY — VARIABLE CREDIT.
Original research in microbiology for the master’s or doctoral thesis. Fall
and spring semesters. 
M626 METHODS OF MICROBIOLOGY AND IMMUNOLOGY
RESEARCH— VARIABLE CREDIT. Methods of Research used by the
faculty are demonstrated. Problem design and research methods are
emphasized. Course deals with individualized laboratory experience.
Topics agreed upon by student and faculty sponsor. Offered year round,
by arrangement.

Neuroscience 
(A PROGRAM ADMINISTERED BY THE 

DEPARTMENT OF NEUROSCIENCE AND PHYSIOLOGY)

CIP Code: 26.0608
Professor and Program Director

Michael W. Miller, PhD

The College of Graduate Studies Program in Neuroscience
provides formal doctoral education in contemporary neuroscience.
This includes a broad general background in neuroscience and 
in-depth research and academic training in one of three sub-
disciplines: Systems and cognitive cell neuroscience, molecular
neuroscience, development and regeneration neuroscience.

During his or her education, a student develops the capacity to:
(1) Conduct an independent fundable research program. (2) Write
and evaluate scientific papers and grant proposals.  (3) Teach and
give seminars.

The program’s highest priority is to train research scientists.
The function of scientists is to create new knowledge and gain an
understanding of current knowledge.  Much of the curriculum is
directed toward training and testing the skills needed for the
creative aspect of science.  Among the program’s principal foci are
developmental neurobiology and CNS regeneration, sensory
research in olfaction and vision, and learning and memory.

In keeping with the diverse nature of current approaches to
neuroscience, the PhD program in neuroscience at Upstate Medical
University transcends traditional departmental boundaries.
Students in the program complete basic requirements to give
breadth to their early training; but they are able to select other
course offerings in their major area of interest.  The program is
designed to fulfill the specific needs of individual students.
Besides taking didactic courses, and participating in research
projects of increasing independence, each student participates in
other activities designed to prepare the student to be an
independent scientist.  Students pursue research in the laboratory
of one of approximately 40 faculty members drawn from 11
departments of Upstate Medical University.

Research
The Neuroscience Program has excellent research facilities

which enable students to engage in a wide spectrum of research
endeavors in neuroscience.  Graduate research is conducted within
the individual laboratories of faculty members of the Neuroscience
Program which are centered in Weiskotten Hall, the university’s
modern biomedical sciences building.
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Equipment especially suitable for modern neuroscience
includes state-of-the-art-facilities in permit tissue and cell culture,
electroporation, microarray gene chip analysis, stereology and
image analysis, laser capture microdissection, single and multiple
photon confocal microscopy, and magnetic resonance imaging.

Three centers that contribute to the environment of the
Neuroscience Graduate Program are the Developmental Exposure
Research Center, the Center for NeuroPsychiatric Genetics, and the
Vision Research Center.  In addition there is a concentration of
research activity in spinal cord regeneration.

Courses
Courses for graduate students in the neuroscience program are

listed here (see a complete course listing in the college’s Course
Selection Book).

507N INTRODUCTION TO NEUROSCIENCE – 7 CREDIT HOURS.
The Systems Neuroscience course will consist of components of the
Brain and Behavior course given to first year medical students.  These
components will include the study of systems of neuroscience, including
neurodevelopment, sensory motor limbic systems, sleep and awakening
and basic cognitive processing as well as nine clinical correlations.
Spring semester.
N601 NEUROSCIENCE (SU: ECS NEU 601) — 3 CREDIT HOURS.
Instructor(s): Dr. David Cameron (Upstate Coordinator),
Dr. Laurel Carney (Course Director, SU),
Dr. Marc Howard (SU),
Dr. Eric Olson, and Neuroscience faculty
Period Offered: Spring
Course Description: Detailed analysis of the anatomy, physiology, and
chemistry of the nervous system and behaviors that it mediates. Topics
include: neurons and electrochemical properties of neurons, sensory and
motor systems, homeostasis, sleep, consciousness, learning, and memory.
Textbooks: Neuroscience (3rd Edition), D. Purves et al. Sinauer (2004)
ISBN 0-87893-725-0.
602N PRINCIPLES OF MEMBRANE EXCITABILITY — 2 CREDIT
HOURS. This course will follow the organization of Bertil Hille’s book in
discussing the key concepts of ion channel function including voltage-
dependent activation, inactivation, current rectification, conductance,
selective permeability, mechanisms of block, and protein structure.  The
course will begin with the Hodgkin-Huxley model for nerve excitability
and develop the key principles of electrodiffusion and ion permeation
through a variety of physiologically relevant channel proteins.  The most
recent information regarding channel structure and function will be
presented during the course. The instructors will provide supplemental
materials to the textbook in the form of related journal articles or lecture
notes as required.  All instructors and participating students will lead in-
class discussions of selected topics.  Spring semester.
603N TOPICS IN SIGNALING IN THE AUTONOMIC AND
CENTRAL NERVOUS SYSTEMS – 2 CREDIT HOURS. This advanced
course will cover 2-3 topics in receptors and cell signaling; for example
G-Z protein-coupled receptors, integrins and cell adhesion,
neuromuscular junction and Ach receptors, glutamate receptor signaling
and LTP, CDKs with emphasis on the neural specific CDK5, ras signaling
and tyrosine kinase-linked receptors, scaffolding proteins.  Topics will be
covered by a combination of graduate student-specific lectures and
tutorials, based on current research papers and associated reviews.  Each
topic will also include a take-home essay-type examination.  This course

covers the essential features of the autonomic nervous system in humans
and agents that modify this system, including therapeutic and
recreational drugs and toxic agents.  The course will be composed of a
combination of graduate student-specific lectures and tutorials together
with selected lectures from the medical school Pharmacology course
(50PHA). Fall semester.
610N TOPICS IN DEVELOPMENTAL NEUROBIOLOGY – 2 CREDIT
HOURS. This course is a half semester course, seven weeks in length,
and will run from early November until winter break.  Two two-hour
sessions will be scheduled per week.  This is primarily a readings course.
Students will meet with the faculty twice per week to discuss questions
or issues presented by the student.  There will be written essay exams
during the course: the exam questions will be related to the list
distributed at the beginning of the course. This course will provide
extensive, yet selective exposure to major issues and events in the
development of the nervous system. Topics are: Axis determination and
early patterning, Developmental signals and gene regulation, Cell
generation/proliferation, Cell migration and guidance, Cell death,
Developmental disorders, and Plasticity. Spring semester.
613N SENSORY INTEGRATION – 2 CREDIT HOURS. Focuses on
organization and function of sensory and neuromuscular systems
emphasizing peripheral parts of the nervous system.  Spring semester
(first half).
614N MOTOR AND COGNITIVE FUNCTION – 2 CREDIT HOURS.
Focuses on organization and function of central pathways of the nervous
system.  Topics include learning, memory, emotion and consciousness.
Spring semester (second half).
615N PSYCHOPHYSICAL METHODS AND THEORY – 2 CREDIT
HOURS. Psychophysics is the study of the relationship between
stimulus parameters and sensation.  It has its roots in the mid 1800’s
especially with the work of E.H. Weber and G.T. Fechner, and in the early
1900’s with the work of S.S. Stevens.  The course is designed to give a
broad background of psychophysical theory and methods as they are
applied to the study of the nervous system.  The text will be
supplemented with original literature.  Fall semester, every odd year or
on an as needed basis.
616N TOPICS IN VISION I – 2 CREDIT HOURS. This course will
examine neuroanatomical, electrophysiological, and psychophysical
aspects of vision.  This is primarily a readings course, with emphasis on
original literature.  It is particularly appropriate for graduate students
intending to conduct original research in the visual system.  This first half
will focus on visual mechanisms at the level of the retina, and will be
offered on odd numbered years.  The course will largely consist of
discussion sessions covering extensive readings of original scientific
literature.  Grades will be based on class participation.  Late spring of
odd numbered years.
617N METHODS OF NEUROSCIENCE RESEARCH – VARIABLE
CREDIT HOURS. Methods of research used by the faculty are
demonstrated.  Problem design and research methods are emphasized.
Course deals with individualized laboratory experience.  Topics agreed
upon by student and faculty sponsor. Year round by arrangement only.
618N TOPICS IN VISION II – 2 CREDIT HOURS. This course will
examine neuroanatomical, electrophysiological, and psychophysical
aspects of vision.  This is primarily a readings course, with emphasis on
original literature.  It is particularly appropriate for graduate students
intending to conduct original research in the visual system.  This second
half will focus on visual mechanisms beyond the level of the retina,
focusing on the cortical contributions to visual processing and visually-
guided behavior. The course will largely consist of discussion sessions
covering extensive readings of original scientific literature.  Grades will
be based on class participation.  Late spring of even numbered years.
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N619 NEUROBIOLOGY OF DISEASE — 2 CREDIT HOURS.
Course Director: Dr. Eric Olson
Instructor(s): Faculty throughout basic science and clinical departments.
Prerequisites(s): Foundations Course (GS608)
or Introduction to Neuroscience
(N507) or Neuroscience (601).
Period Offered: Spring, odd years (Session II, March - June.)
Course Description: Neurobiology of Disease will meet twice
per week, Mondays and Fridays, 1:00 - 3:00 P.M. Each meeting will
focus on one disease where some of the molecular underpinnings are
understood (e.g. Alzheimer’s Disease). The first hour of class will be led
by a research scientist or physician with expertise in the basic biology
of the disease. The class will discuss one review article and important
research papers on the molecular mechanism of the disease. The
second hour of class will be conducted by a clinician and the students
will be introduced to the clinical dimensions of the disease. There will
be one midterm and final exam.
Textbook(s): None
620N ADVANCED TOPICS IN RECEPTORS AND CELL SIGNALING
– 1 CREDIT HOUR. This advanced course will cover 2-3 topics in
receptors and cell signaling; for example, G-protein-coupled receptors,
integrins and cell adhesion, neuromuscular junction and ACh receptors,
glutamate receptor signaling and LTP, CDKs with emphasis on the neural
–specific CDK5, ras signaling and tyrosine kinase-linked receptors,
scaffolding proteins.  Topics will be covered by a combination of
graduate student-specific lectures and tutorials, based on current
research papers and associated reviews.  Each topic will also include a
take-home essay-type examination.  Although it is not required, it is
highly recommended that this course be taken in sequence with 619PHA-
Automonomic Pharmacology.  A minimum of 2 students must register for
this course to be offered.  Fall semester.
621N NEUROANATOMY LAB – 2 CREDIT HOURS. This course will
provide students the opportunity to dissect the human brain and gain and
appreciation for three-dimensional organization in the central nervous
system. Spring semester.
653N TOPICS IN CELLULAR AND MOLECULAR NEUROBIOLOGY
– 2 CREDIT HOURS. This course will discuss major issues in Molecular
and Cellular Neurobiology, emphasizing contemporary approaches.  By
arrangement.
654N TOPICS IN SENSORY SYSTEMS – 2 CREDIT HOURS. This
course will examine neuroanatomical, electrophysiological, and
psychophysical aspects of a particular sensory system, e.g., vision,
audition, touch, pain, and olfaction.  This is primarily a readings course,
with emphasis on original literature.  Students will meet with one or
more of the instructors to discuss questions or issues presented by the
student.  A set of questions and objectives will be distributed at the
beginning of the course to help focus the students as they progress
through the course.  There will be written essay exams during the course
which will be based on the readings and course objectives.  Spring
semester by arrangement only.
675N RESEARCH ROTATIONS IN NEUROSCIENCE – 1-5 CREDIT
HOURS. Methods of research used by the faculty are demonstrated.
Problem design and research methods emphasized.  Course deals with
individualized laboratory experience.  Topics agreed upon by student and
faculty sponsor.  Year round by arrangement.
700N RESEARCH IN NEUROSCIENCE – VARIABLE CREDIT.
Original dissertation research in Neuroscience under supervision of a
Neuroscience faculty member and monitored by an advisory committee.
Fall and spring semester.

Physiology
(A PROGRAM ADMINISTERED BY THE 
DEPARTMENT OF NEUROSCIENCE AND PHYSIOLOGY)

CIP Code: 26.0706
Professor and Program Director

Michael W. Miller, PhD

The graduate program in physiology is intended for those
students interested in the study of the integrated function of living
system.  Scientific inquiry can involve the complex interactions of
systems responding in the whole individual, the orchestration of
processes integrating organ and cell function, and/or the
integration of molecular events within individual cells.  Since
contemporary physiology has its foundations in the number of
different disciplines, it is essential that students gain an
appreciation of the biochemical, molecular, cellular and biophysical
principles and skills fundamental to inquiry in physiology. In
addition, our curriculum requirements establish a basic fund of
knowledge of physiological processes, and instill an appreciation of
experimental approaches used in physiological inquiry.  This is
achieved through a combination of core and advanced courses,
taken primarily during the first two years of graduate training.  

The didactic course requirements in the graduate program
include a series of core courses, advanced courses, and elective
specialty courses.  In addition to didactic studies, the student must
conduct independent original research and prepare and defend a
dissertation of this research.  Although a variety of research
interests may be pursued with faculty approval, the department
emphasizes training in neurobiology, orthopedic basic science,
molecular basis of cell rhythms, and membrane biophysics.

Research
A variety of research areas are represented by faculty in the

Physiology Graduate Program.  The experimental approaches
employed range from studies on whole animals and isolated
tissues to studies of cellular and molecular events.  Facilities
include ample laboratory space in a modern basic science research
building and state-of-the-art laboratory instrumentation.  These,
together with a well-funded and experienced faculty, provide an
ideal environment for research training.
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Courses
The following courses are offered to graduate students through

the Department of Neuroscience and Physiology (see complete
course listings in the college’s Course Selection Book):

507PHY INTRODUCTION TO NEUROSCIENCE – 7 CREDIT
HOURS. This is an interdepartmental course for graduate and medical
students.  This is an introductory course designed to give a broad
comprehensive background of neural systems and processes, as well as
basic aspects of behavior.  The course is comprised of lectures, self-
study, clinical correlation conferences, and laboratories.  Spring semester.
602PHY PRINCIPLES OF MEMBRANE EXCITABILITY – 2 CREDIT
HOURS. This course will follow the organization of Bertil Hille’s book in
discussing the key concepts of ion channel function including voltage-
dependent activation, inactivation, current rectification, conductance,
selective permeability, mechanisms of block, and protein structure.  The
course will begin with the Hodgkin-Huxley model for nerve excitability
and develop the key principles of electrodiffusion and ion permeation
through a variety of physiologically relevant channel proteins.  The most
recent information regarding channel structure and function will be
presented during the course.  The instructors will provide supplemental
materials to the textbook in the form of related journal articles or lecture
notes as required.  All instructors and participating students will lead in-
class discussions of selected topics.  Spring semester.
603PHY BIOMATERIALS AND MEDICAL DEVICES (SU COURSE)
– 2 CREDIT HOURS. This course is designed to be an introduction to
the field of biomaterials and medical devices.  The basic material science
of metals, ceramics, polymers and biological materials used in medical
and dental applications will be presented.  Major concepts will focus on
structure-property relationships and the physical and mechanical
properties of these important classes of materials.  Other topics will
include modes of materials degradation and failure, including metallic
corrosion, wear and fretting, and polymer degradation.  Issues related to
the biocompatibility of materials and the performance of medical devices
will also be presented.  Our study of biocompatibility will focus on
important surface and interfacial properties of biomaterials and the
biological response of the human body to the presence of artificial
materials.  Finally, examples of specific implants and medical devices
will be presented and studies both through lecture materials and group
projects and presentations.
615PHY PSYCHOPHYSICAL METHODS AND THEORY – 2
CREDIT HOURS. Psychophysics is the study of the relationship
between stimulus parameters and sensation.  It has its roots in the mid-
1880s especially with the work of E.H. Weber and G.T. Fechner, and in
the early 1900s with the work of S.S. Stevens.  The course is designed to
give a broad background of psychophysical theory and methods as they
are applied to the study of the nervous system.  The text will be
supplemented with original literature.  Fall of every odd year or on an as
needed basis.
617PHY METHODS OF PHYSIOLOGY RESEARCH – VARIABLE
CREDIT. Methods of research used by the faculty are demonstrated.
Problem design and research methods are emphasized.  Course deals
with individualized laboratory experience.  Topics agreed upon by student
and faculty sponsor. Year round by arrangement only.

620PHY ADVANCED TOPICS IN RECEPTORS AND CELL
SIGNALING – 1 CREDIT HOUR. This advanced course will cover 2-3
topics in receptors and cell signaling; for example, G-protein-coupled
receptors, integrins and cell adhesion, neuromuscular junction and ACh
receptors, glutamate receptor signaling and LTP, CDKs with emphasis on
the neural-specific CDK5, ras signaling and tyrosin kinase-linked
receptors scaffolding proteins.  Topics will be covered by a combination
of graduate student-specific lectures and tutorials, based on current
research papers and associated reviews.  Each topic will also include a
take-home essay-type examination.  Although it is not required, it is
highly recommended that this course be taken in sequence with 619PHA-
Autonomic Pharmacology.  A minimum of 2 students must register for
this course to be offered.  Fall semester.
652PHY JOURNAL CLUB IN PHYSIOLOGY – 1 CREDIT HOUR.
This course is designed to be taken concurrently with Systems
Physiology, although it could also be taken one year later.  It consists of
six sessions, each lasting approximately two hours.  Students will
present and discuss assigned journal articles dealing with topics
currently being discussed in the lecture course in Systems Physiology.
Sessions will cover cardiovascular physiology (2), respiratory physiology
(1), renal physiology (1), gastrointestinal physiology (1) and endocrine
physiology (1). By arrangement.
657PHY SYSTEMS PHYSIOLOGY – 6 CREDIT HOURS. This is a
course consisting of approximately 70 lectures (plus demonstrations and
laboratories) contained in the medical college course Mammalian
Physiology. The lectures cover material in cardiovascular, respiratory,
renal, gastrointestinal and endocrine physiology.  Exams follow each of
the units.  The course begins in March and continues through June.
Lectures will follow the lecture schedule of the College of Medicine
course n Mammalian Physiology.  Spring semester.
658PHY DIRECTED INDIVIDUAL STUDY IN PHYSIOLOGICAL
RESEARCH METHODS – VARIABLE CREDIT. This is a special
research training program designed to acquaint students with specific
areas of research and/or the use of methods, techniques and
instrumentation.  This course is not offered for thesis or dissertation
research, which is course 700PHY.  Fall/spring by arrangement.
658PHY PHYSIOLOGY SEMINAR – 1 CREDIT HOUR. Graduate
students and faculty will meet once every other week during the
academic year for the purpose of discussing current topics in
neuroscience and physiology and departmental research programs.
Outside speakers also participate.  Each graduate student is required to
present a critical review of a topic in biology during a scheduled meeting.
Fall and spring semesters.
700PHY RESEARCH IN PHYSIOLOGY – VARIABLE CREDIT.
Independent research in preparation for dissertation requirement.  Fall
and spring semesters. 
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Pharmacology
CIP Code: 26.0705
Professor and Chair

José Jalife, MD

The Department of Pharmacology offers training culminating in
the award of a PhD degree and prepares students for careers in
academia, industry or government. It is the goal of this program  to
train original, independent thinkers who are well-prepared for
careers as research scientists. The department has a vigorous,
well-funded faculty and a low student-to-faculty ratio.
Consequently, students can expect a high degree of faculty
involvement in their graduate training. Students are admitted
through a unified institutional admissions process, and prior to their
second year of study, choose a thesis advisor and commit to the
Pharmacology graduate program. They then proceed to fulfill the
requirements of the Pharmacology program and begin their thesis
research. Students are expected to take their qualifying
examination, which includes the preparation of a dissertation
proposal in the form of a grant application, at the beginning of their
third year of study. Most Pharmacology students complete their
PhD training in five years. 

Research
Research in the Department of Pharmacology ranges from

addressing basic cell and molecular biological problems to
clinically-oriented issues and provides a broad range of training
opportunities. Areas of special emphasis include cell signaling,
cancer, apoptosis, molecular neuroscience, membrane transport
and cardiovascular sciences; indeed, many departmental faculty are
members of the Cardiovascular Research Institute. In addition to
the equipment found in individual research laboratories, a variety of
specialized instruments are available as departmental and as
institutional shared resources. These include ultracentrifuges,
spectrophotometers, cell culture facilities, florescence-activated
cell sorter, light, confocal and electron microscopes, image analysis
software, automated DNA sequencer, equipment for microarray
analysis and a 30-parallel processor supercomputer.

Courses
The following courses are offered to graduate students through

the Department of Pharmacology (see complete course listing in the
college’s Course Selection Book):

540PHA PHARMACOLOGY — 7 CREDIT HOURS. Emphasizes the
basic principles of drug action as related to modern therapeutics. Each
student participates in a seminar group concentrating on pertinent aspects
of pharmacology.

630PHA PHYSIOLOGY AND PHARMACOLOGY OF THE HEART
— 2 CREDIT HOURS. Seminar course in which various aspects of
electrical activity of the heart are covered.  Topics discussed include the
process of normal and abnormal active propagation in the heart, cellular
cardiac electrophysiology, intercellular communication between cardiac
cells, regulation and synchronization of pacemaker activity, cellular
mechanisms of cardiac arrhythmias and the mechanisms of action of
antiarrhythmic drugs. Meets once a week for approximately three hours.
Fall and spring semesters.  
645PHA PHARMACOLOGY SEMINAR — 0 CREDIT HOURS
Presentations of current research by invited speakers, faculty and
students. Fall and spring semesters.
653PHA PHARMACOLOGY LABORATORY ROTATIONS —
VARIABLE CREDIT. Students learn methods of research used by the
pharmacology faculty. Problem design, research methods and the presentation
of a written report are emphasized. Not offered for thesis or dissertation
research, which is course 700PHA. Fall and spring semesters by arrangement.
675PAMC TUTORIAL IN PHARMACOLOGY — 2 CREDIT
HOURS. Offered to students in the MD/PhD Program ONLY.  Topics for
tutorials and tutorial requirements may vary by semester. All tutorials
will be offered during both spring and fall semesters.
700PHA RESEARCH IN PHARMACOLOGY — VARIABLE
CREDIT. Independent research to be used as a basis for the doctoral
dissertation. Spring and fall semesters.
602PHA PRINCIPLES OF MEMBRANE EXCITABILITY — 2
CREDIT HOURS. This course will begin with the Hodgkin-Huxley model
for nerve excitability. The key concepts of ion channel function of
activation, inactivation, Goldman-Hodgkin-Katz equations for
electrodiffusion, ionic flux coupling, ionic sensitivity, channel block and
rectification will be discussed. Background material will be presented
and selected readings of important papers will be discussed in class.
Offered spring semester. 
610PHA PRINCIPLES OF PHARMACOLOGY — 1 CREDIT HOUR.
This advanced course will cover and analyze the fundamental principles
of Pharmacology at the cellular and molecular levels. Topics covered will
be drug distribution, agonism, antagonism, co-operativity and
desentization. It will consist of a combination of graduate student-
specific lectures and tutorials together with selected lectures from the
Medical School Pharmacology course (540PHA). The course may be taken
in conjunction with other Pharmacology modules. A minimum of two
students must register for this course to be offered. Examinations will be
in essay format. Offered fall semester.
612PHA CARDIOVASCULAR PHYSIOLOGY AND
PHARMACOLOGY — 1 CREDIT HOUR. This advanced course will
detail and analyze current knowledge in cardiovascular science. Topics
covered will be the molecular, cellular, and electrophysiological bases of
cardiovascular function, and the cellular and molecular mechanisms of
drugs used to treat  hypertension, myocardial ischema, heart failure, and
complex cardiac arrhythmias. It will consist of a combination of graduate
student-specific lectures and tutorials together with selected lectures
from the Medical School Pharmacology course (540PHA). A minimum of
two students must register for this course to be offered. Examinations
will be in essay format. Offered fall semester.
615PHA APOPTOSIS AND CANCER PHARMACOLOGY — 2
CREDIT HOURS. This advanced course will detail and analyze current
knowledge in apoptosis and cancer pharmacology, and will specifically
address the molecular actions of anti-cancer agents with emphasis on
death ligands/receptors, apopotic machinery, tumor suppressor genes,
oncogenes, MAP kinases, molecular mechanisms of chemoprevention
and anti-cancer drug resistance, novel anticancer drug targets and
emerging anti-cancer therapies. It will consist of a combination of
graduate student-specific lectures and tutorials. Offered spring semester.
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616PHA INTEGRATIVE CARDIOVASCULAR BIOLOGY—2 CREDIT
HOURS
Course Coordinator: Karen Vikstrom
Instructor(s): Drs. Anumanwa, Berefield, Delmar, Jalife, Pertov, Poole and
Vikstrom
Prerequisite(s): GS601 (Foundations of Biomedical Science) or permission
of the course faculty
Period Offered: Spring semester (January-March)
Time: Tuesdays and Thursdays, 10:00-11:30 a.m.
Course Description: This course examines the function of the heart at the
cellular, molecular and organ levels. It is intended for graduate students
interested in the cardiovascular sciences as well as those interested in
integrating cell and molecular mechanisms with organ function. Topics to
be covered include the normal structure and function of the heart,
electrical properties of the heart, cardiac development, arrhythmias,
genetic heart disease and the molecular and functional manifestations of
heart failure. The course format includes lectures and selected readings.
Examinations will be in essay format.
618PHA CURRENT TOPICS IN PHARMACOLOGY—1 CREDIT
HOUR
Instructor(s): Dr. Jose Jalife and Pharmacology Faculty
Prerequisite(s): 610PHA
Period Offered: Year round by arrangement only
Course Description: The purpose of this tutorial course is to develop a
student’s knowledge of the Pharmacological research as well as to
provide an opportunity for focused study in areas of cell and molecular
pharmacology not otherwise covered in the graduate curriculum. The
course format may include selected readings, discussions with faculty,
seminars, and lectures. Course content should be discussed with the
acuity mentor prior to enrollment in the class. Examination will be in the
form of a written essay or public seminar, as determined by the course
faculty.

617PHA METHODS OF PHARMACOLOGY RESEARCH —
VARIABLE CREDIT. This advanced course will detail and analyze
current knowledge in apoptosis and cancer pharmacology, and will
specifically address the molecular actions of anticancer agents with
emphasis on death ligands/receptors, apoptic machinery, tumor
suppressor genes, oncogenes, MAP kinesis, molecular mechanisms of
chemo prevention and anticancer drug resistance, novel anticancer drug
targets and emerging anticancer therapies.  It will consist of a
combination of graduate student-specific lectures and tutorials. Offered
year round, by arrangement.
619PHA AUTONOMIC PHARMACOLOGY  — 1 CREDIT HOUR.
This course covers the essential features of the autonomic nervous
system in humans, and agents that modify the system, including
therapeutic and recreational drugs and toxic agents. The course will be
composed of a combination of graduate student-specific lectures and
tutorials together with selected lectures from the Medical School
Pharmacology course (540PHA). Offered fall semester.
A minimum of two students must register for this course to be offered.
Offered fall semester.

Additional Graduate Courses 
NOTE: Refer to the graduate studies Course Selection Book which
is published annually for course listings and descriptions.

657GS SPREADSHEET ANALYSIS OF BIOLOGICAL DATA 
605GS GRANT WRITING — 3 CREDIT HOURS.
615GS MOLECULAR MEDICINE AND GENETICS — 

3 CREDIT HOURS.

CULTURAL FOUNDATIONS OF MEDICINE —Syracuse Consortium for
the Cultural Foundation of Medicine (SCCFM). Refer to the Center for
Bioethics and Humanities section in this catalog for these complete
course listings. 
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MD/PhD Program
The following courses are offered to MD/PhD students. See program
description on page 42.

MD and PhD Tutorial
675BMC  TUTORIAL IN BIOCHEMISTRY AND MOLECULAR
BIOLOGY — VARIABLE CREDIT
INSTRUCTOR(S): Drs. A. Perl and M.L. Vallano and Biochemistry and
Molecular Biology Faculty
PREREQUISITES(S): Enrolled in the MD/PhD program or by permission
of Drs. A. Perl and M.L. Vallano, Co-directors
PERIOD OFFERED: Fall/Spring
COURSE DESCRIPTION: Topics for tutorials and tutorial requirements
may vary by semester. Contact Drs. A. Perl and M.L. Vallano for the
current semester’s tutorial schedule.
675AMC  TUTORIAL IN CELL AND DEVELOPMENTAL BIOLOGY
INSTRUCTOR(S): Drs. A. Perl and M.L. Vallano and Cell and
Developmental Biology Faculty
PREREQUISITES(S): Enrolled in the MD/PhD program or by permission
of Drs. A. Perl and M.L. Vallano, Co-directors
PERIOD OFFERED: Fall/Spring
COURSE DESCRIPTION: Topics for tutorials and tutorial requirements
may vary by semester. Contact Drs. A. Perl and M.L. Vallano for the
current semester’s tutorial schedule.
675MMC  TUTORIAL IN MICROBIOLOGY AND IMMUNOLOGY
— VARIABLE CREDIT
INSTRUCTOR(S): Drs. A. Perl and M.L. Vallano and Microbiology and
Immunology Faculty
PREREQUISITES(S): Enrolled in the MD/PhD program or by permission
of Drs. A. Perl and M.L. Vallano, Co-director
PERIOD OFFERED: Fall/Spring
COURSE DESCRIPTION: Topics for tutorials and tutorial requirements
may vary by semester. Contact Drs. A. Perl and M.L. Vallano for the
current semester’s tutorial schedule.
675PHMC  TUTORIAL IN NEUROSCIENCE AND PHYSIOLOGY
— VARIABLE CREDIT
INSTRUCTOR(S): Drs. A. Perl and M.L. Vallano and Neuroscience and
Physiology Faculty
PREREQUISITES(S): Enrolled in the MD/PhD program or by permission
of Drs. A. Perl and M.L. Vallano, Co-director
PERIOD OFFERED: Fall/Spring
COURSE DESCRIPTION: Topics for tutorials and tutorial requirements
may vary by semester. Contact Drs. A. Perl and M.L. Vallano for the
current semester’s tutorial schedule.
674PAMC  TUTORIAL IN PHARMACOLOGY — VARIABLE CREDIT
INSTRUCTOR(S): Drs. A. Perl and M.L. Vallano and Pharmacology
Faculty
PREREQUISITES(S): Enrolled in the MD/PhD program or by permission
of Drs. A. Perl and M.L. Vallano, Co-director 
PERIOD OFFERED: Fall/Spring
COURSE DESCRIPTION: Topics for tutorials and tutorial requirements
may vary by semester. Contact Drs. A. Perl and M.L. Vallano for the
current semester’s tutorial schedule.
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