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INTRODUCTION 

The purpose of the Graduate Program in Molecular and Cellular Biology (MCB) is to 
prepare students for a scientific research career in the biomedical sciences. The program 
emphasizes laboratory research experience and aims to provide students with skills 
required to become independent investigators. This includes exposure to research outside 
of SUNY Downstate through a seminar series with guest speakers and the opportunity for 
students to present one's research at public forums inside and outside the University. 
Formal lecture and journal discussion courses are offered during the first two years to 
provide training in research fields. Throughout their graduate studies, students are 
required to participate in the MCB Seminar Series and the Work-In-Progress Series. The 
Graduate School sponsors an Annual Research Day at which students present a poster 
describing their thesis research. Award winning posters receive travel funds for presenting 
their research at scientific conferences. 

The first year of graduate studies consists of formal courses, discussion groups, seminars 
and laboratory research rotations. Students have the opportunity to choose two 
laboratories for 3-month rotations. The decision to affiliate with a laboratory is an important 
one. To assist the students, the Graduate School organizes a series of lunchtime “Meet 
the Professor” seminars. There, they are introduced to the research interests of 
investigators who are in a position to mentor graduate students. At the end of the first year, 
eligible students take the MCB qualifying exam and most students commit to a laboratory 
and begin their thesis project. 

The second year consists of advanced courses, seminars and thesis research. Students 
are encouraged to develop their thesis project and will be required to present their 
research in the Work-In-Progress series. By the end of the second-year, students must 
defend their thesis proposal. The proposal, which is a similar format to an NIH Fellowship 
grant application, focuses students on their thesis project, serves as a progress report, and 
functions as a foundation for the dissertation. 

STRUCTURE OF THE PROGRAM 

The MCB Graduate Program consists of research faculty and students who share broadly 
related interests in molecular and cellular biology. The MCB Program is part of the School 
of Graduate Studies and is subject to all Graduate School Policies. A list of the faculty of 
the MCB Program is at https://www.downstate.edu/education-training/school-of-graduate-
studies/programs/molecular-cellular-biology/faculty.html. MCB Program policies are 
secondary, but designed to be concordant with, those of the Graduate School. The MCB 
Executive Committee decides MCB Program policies. This Committee consists of six 
faculty members, including the Program Director. In addition to policy-making decisions, 
the Executive Committee oversees program courses, student rotations, and the formation 
of thesis committees. It also deals with problems related to student academic performance.   

Students are admitted to the Program through a competitive process. A Graduate School 
MCB Admissions Committee composed of members from the MCB Program conducts the 
admissions process. A separate M.D./Ph.D. committee considers medical students who 

https://www.downstate.edu/education-training/school-of-graduate


wish to pursue a Ph.D. degree. Admission is decided by examination of an applicant’s 
undergraduate academic performance, scientific research experience and letters of 
recommendation. In addition, the Committee considers an applicant's research interests 
and decides if they are appropriate matches to the research programs of the Graduate 
Faculty.   

Students joining the MCB program will be assigned a prequalifying advisor at Orientation 
Day. The prequalifying advisor will be a member of the MCB Executive Committee. The 
prequalifying advisor will serve as point of contact for the student for practical and 
academic mentoring during the first year. 

CURRICULUM 

The general goal of the MCB Program is to encourage students to become engaged in a 
research project as soon as possible. For this reason, the required course work is minimal 
and is generally the same for each student. The required courses are Molecular and 
Cellular Biology I and II, Biochemistry, Responsible Conduct in Research and Scientific 
Writing. In addition to the required courses, the students must take two Advanced 
Courses, which are listed in Appendix B. The students also are required to attend the MCB 
Seminar Series and the MCB Work-In-Progress Series. In order to graduate with a Ph.D. 
degree, a student must accumulate 46 credits. 

A. Required Course Work 

1. Core courses 

Students are required to complete the MCB core curriculum, the Graduate School core 
curriculum and two advanced courses. The required courses must be passed with a grade 
of “B” or better to count towards the degree. A description of all the courses and a sample 
of the current standard curriculum are given in Appendix B. The courses are designed to 
give students a solid foundation in molecular, cellular and developmental biology, and in 
biochemistry. During the first year, the lecture courses taught are MCB I, MCB II, 
Biochemistry, and Responsible Conduct in Research. During the second year, the 
students take Scientific Writing and are strongly encouraged to satisfy the requirement of 
two Advanced Courses. These may not be formal lecture courses but often involve intense 
examination of important and current areas of research. Advanced courses generally 
require reading original papers and participation in discussion groups led by the course 
director or a guest speaker.   

2. The MCB Seminar Series   

The MCB Program arranges a biweekly seminar series. Prestigious speakers whose 
research interests are similar to those of the MCB Faculty are invited to speak. Attendance 
at seminars is mandatory and a professional commitment that every student must make 
during their tenure at SUNY. Students are encouraged to nominate and host speakers and 
to ask questions at the seminar. A lunch after the seminar provides an opportunity for the 
students to interact with the speaker and discuss their research and scientific career. 



3. The MCB Work-In-Progress and Annual Thesis Committee Meeting 

Beginning with the second year, each student will give a Work-In-Progress seminar 
(research seminar) attended by his/her thesis committee, all MCB students (attendance is 
mandatory), and other faculty. The seminars are meant to provide students with the 
opportunity to develop public speaking skills, prepare visual aids, receive constructive 
criticism, gain experience in handling questions from an audience, and for students in the 
audience, the important skill of asking important scientific questions. Immediately after the 
seminar, the student and the thesis committee meet privately. The main goals of this thesis 
committee meeting are to provide timely research advice and to evaluate student progress.   

In addition to the Work-In-Progress series, the Graduate School organizes an Annual 
Research Day in the spring semester of each year. Starting in the second year, all 
graduate student members of the MCB Program present a poster or oral presentation 
describing their research at this Downstate-wide event. 

4. Laboratory Rotations 

Ph.D. students in the MCB Program are required to complete two rotations in the second 
semester of the first year of graduate studies. M.D.-Ph.D. students are required to 
complete one rotation in the summer of the first year of medical school. The purpose of the 
rotations is several fold. First, they provide students with an opportunity to examine the 
research interests of a particular laboratory in depth. This will help them make an informed 
choice of a research advisor and project. Second, rotations offer students an opportunity to 
learn new techniques and areas of interest. Third, it offers the rotation advisor the 
opportunity to see if the student is a good fit for their laboratory. 

Since rotations qualify as a course for credit, students must inform the Graduate School 
and the MCB Program Director of their choice of laboratories. With permission of the 
Program Director, further rotations may be arranged. The rotation schedule is: 

  Rotation 1. First week in January - Last week in March. 
  Rotation 2. First week in April - Last week in June. 

Students arrange rotations by making an appointment with the desired faculty member(s) 
to discuss the possibility of a laboratory rotation. For some laboratories, it may be 
necessary to make arrangements during the first semester to assure a space in January or 
April. It is recommended to contact faculty members well in advance to discuss the 
possibility of doing a rotation in their lab. Students are required to complete, and submit to 
SGS, a rotation agreement at the outset of the rotation, and a rotation evaluation at its 
completion. 

Students must officially register for two rotations, although registration for a rotation and 
the actual laboratory rotation times may not coincide depending on faculty availability. 
Following both rotations, students (with mutual agreement by the lab faculty advisor) may 
decide to stay in one of the laboratories to do a thesis project. The MCB Program strongly 
encourages students to commit to a thesis laboratory by the end of the first year. 



B. Special Cases 

1. Transfer Students.   

It is the policy of the MCB program that students may be eligible to transfer credits from 
other Ph.D. programs within the United States, provided that the student has not already 
received a degree utilizing those credits. The courses must be substantially similar to the 
courses offered at SUNY Downstate. In addition, the courses must be current, which 
generally means that they have been taken within the past five years. Any student wishing 
to transfer credits must submit a copy of the previous course curriculum and an official 
transcript of grades to the Graduate School. Only courses in which the student received a 
“B” or above will be considered for transfer. Within these general guidelines, members of 
the MCB Graduate Executive Committee will decide on credit transfers for previous 
courses on a case-by-case basis.   

2. M.D.-Ph.D. Students.   

It is the policy of the Graduate School that M.D.-Ph.D. students may transfer 24 credits 
from the first two years of their medical school curriculum. MD/PhD candidates are 
required to take MCB I, MCB II, Responsible Conduct in Research, Scientific Writing, and 
two advanced courses offered by the program. MD/PhD students are also required to 
attend the MCB Seminar Series and the Work-In-Progress Series. One laboratory rotation 
is required, usually taken in the summer research period between the first and second 
years of medical school. M.D.-Ph.D. students are expected to become formally affiliated 
with a research advisor at the time they enter the program. Thus, they will be subject to 
major deadlines (for qualifying exam and thesis proposal) that apply to regular Ph.D. 
students who have matriculated in the previous year.   

EXAMINATIONS AND PRESENTATIONS 

A. MCB Qualifying Examination 

Introduction 

The MCB qualifying exam is an oral exam that tests a student’s general knowledge of 
molecular and cellular biology and biochemistry. In addition, the qualifying exam 
committee will evaluate the student’s ability to apply critical thinking to research problems. 
Upon entering the school (Graduate Student Orientation), each student is assigned a 
prequalifying advisor, who is a member of the MCB Executive Committee, and will serve 
as the chair of the examining committee.   

The approximate breakdown of the competencies tested on the qualifying exam is as 
follows: 1) fundamental knowledge of molecular and cellular biology and biochemistry 
(70%), 2) readings and techniques (10%), and 3) reasoning ability (i.e. critical thinking) 
(20%). 

Schedule 



Students are required to pass the qualifying exam and be registered by the last day of 
drop/add in September of the second year. A student is generally prepared for the exam 
when he or she has completed the first-year curriculum (MCB core courses: MCB I, 
Biochemistry, MCB II). Passing the qualifying exam certifies that a student is formally able 
to begin thesis research.   

The qualifying exam schedule is as follows (end of the first year): 

June 1   Qualifying Exam Committees and Dates announced 
July 1-21   Qualifying Exams take place 

Examining Committee 

The qualifying exam committee consists of three members. To maintain consistency and 
standards among all exam committees, the chairperson for the exam will be the 
prequalifying advisor who is a member of the MCB executive committee (found in 
Appendix C). The prequalifying advisor will determine the composition of the exam 
committee, in consultation with the program director, and also arrange the date of the 
exam. 

Oral Exam 

The oral exam will generally last no more than two hours. As mentioned above, the 
breakdown of the exam is 1) fundamental knowledge of molecular and cell biology and 
biochemistry (70%), 2) readings and techniques (10%), and 3) reasoning ability (20%). 
The committee members will grade the exam based on the overall responses to the 
questions. The final grade is High Pass, Pass, or Fail. There are NO conditional pass 
grades, although the committee may suggest a student become more familiar with a 
particular topic. In the event of failure, students are allowed to retake the exam once. The 
retake must be scheduled within one month of the first exam. 

GUIDELINES FOR THE QUALIFYING EXAM 

A. For Students 

1. The prequalifying advisor will function as chair of the student’s qualifying exam 
committee.   

2. The qualifying exam committees and dates will be announced on June 1 of the first 
year. 

3. The qualifying exams will take place between July 1 and 21 of the first year. 

B. For MCB Faculty 

The goal of the MCB Qualifying Exam is to determine whether the student has sufficiently 
mastered graduate level molecular and cellular biology and biochemistry. The exam will 



also probe the student's reasoning ability. The breakdown of the exam is as follows: 1) 
fundamental knowledge of molecular and cellular biology and biochemistry (70%), 2) 
readings and techniques (10%), and 3) reasoning ability (20%). This framework will aid the 
examining faculty in formulating exam questions. 

C. For the Chair of the MCB Qualifying Exam committee 

1. The chair of the qualifying exam must be a member of the MCB Executive Committee. 

2. The chair acts as a contact person for the student for questions related to the exam. 

3. The chair chooses the two additional members of the examining committee, ensures 
that the members understand the format of the exam, and coordinates with them on the 
exam topics and questions. 

4. The chair ensures consistency and fairness of the examinations. 

5. The chair submits the form to the graduate school with the student’s grade: High Pass, 
Pass, or Fail. Conditional pass grades are NOT permitted. 

Thesis Proposal, Pre-defense, and Defense 

Once students pass the MCB Qualifying Exam, they advance to candidacy for the Ph.D. 
degree. For all subsequent examinations, including the thesis proposal, pre-defense, and 
defense, students must adhere to the guidelines and rules published by the Graduate 
School in the Student Handbook. Students must become familiar with these guidelines and 
rules. 



Appendix A 

FACULTY 

A list of the School of Graduate Studies Faculty Members of the MCB Program is at: 
https://www.downstate.edu/education-training/school-of-graduate-
studies/programs/molecular-cellular-biology/faculty.html . This list is meant to assist 
students in deciding on a laboratory for research rotations and, finally, the thesis project. 
Please keep in mind that not all research investigators will have an opening in his or her 
laboratory for a graduate student.   

Appendix B 

COURSE DESCRIPTIONS AND DIRECTOR(S) 

Molecular and Cellular Biology I     Greg Gick 
  
This course consists of a series of lectures taught by Program faculty with interests in 
Molecular Biology. The aims of the course are to develop an in-depth knowledge of 
prokaryotic and eukaryotic mechanisms regulating DNA, RNA and protein synthesis. 

Molecular and Cellular Biology II     William Chirico 
         
Molecular and Cellular Biology II aims to provide a background in the biology of the 
eukaryotic cell. Mechanisms regulating signal transduction pathways, the cell cycle and 
developmental decisions are discussed in the course. 

Biochemistry 1 & 2       Itsaso Garcia-Arcos 

A graduate Biochemistry course is offered during the first year and covers the structure of 
proteins, enzyme kinetics and metabolism. 

Rotations         By arrangement 

The MCB program requires Ph.D. students to complete two rotations (three months each) 
before entering a laboratory to complete his/her thesis research. Each rotation is spent 
working on a specific research question using the techniques and expertise of that 
laboratory. 

MCB Seminar Series (all years)   Yu-San Huoh,   
Takahiko Murayama 

          

Work-In-Progress Series (all years)     Laura Martello-Rooney 

          

https://www.downstate.edu/education-training/school-of-graduate


Responsible Conduct of Research     Roseann Peterson 

The ethics course seeks to acquaint students with ethical and legal issues that guide the 
manner in which scientific research is conducted and reported. 

ADVANCED COURSES 

Thesis Research        Dissertation advisor 

Statistics (Introduction to Data Science with R)   Richard Kollmar 

This course aims to prepare students for analyzing data, with an emphasis on practical 
research applications. Topics include programming tools, experimental design, data 
wrangling, exploratory data analysis, inferential statistics—up to and including mixed and 
general linear models—and visualization. Data sets include records from behavioral, 
physiological, and omics studies as well as literature databases. The lingua franca of the 
course is R. 

Lipids and Molecular Mechanisms      Xian-Cheng Jiang 
of Cardiovascular Disease 

This is a team-taught course covering the following topics: 1) lipid metabolism and heart 
disease, 2) angiogenesis, 3) mechanism of cardiovascular disease, 4) metabolic 
syndromes, and 5) genetics of cardiovascular disease. 

Graduate Immunology       Raj Wadgaonkar 

Molecular and cellular components of the human immune system. Understanding the 
functioning of the immune system in health and disease. Methods used to measure and 
evaluate the functions of immune system components.   

Advanced Molecular & Cellular       By arrangement 
Biology Tutorial (Advanced MCB Tutorial).   

MCB students choose an MCB faculty member to serve as the tutor. The tutor may not be 
the student's thesis advisor. Together they choose a topic that the student will study in 
depth during the course. The tutor will assign a final letter grade that may be based on a 
45-minute PowerPoint presentation by the student on the chosen topic. The exact 
structure of a tutorial will depend on the tutor and student. The syllabus for an Advance 
MCB Tutorial requires prior approval by the MCB Program Director. 

  



STANDARD CURRICULUM   

YEAR 1 
FALL SEMESTER 

NUMBER   COURSE 
GBIO 0203 & 0204   Graduate Biochemistry 1 & 2 
GMCB 0201    Molecular Cellular Biology I   
GMCB 0203    MCB Seminar Series   
GMCB 0120   MCB Work-In-Progress Series 

SPRING SEMESTER 

GRSC 0500   Responsible Conduct of Research   
GMCB 0202    Molecular Cellular Biology II   
GMCB 0203    MCB Seminar Series   
GMCB 0120   MCB Work-In-Progress Series 
GRSC 0300   ROTATION 1 (January-March)   
GRSC 0300   ROTATION 2 (April-June)   

YEAR 2 
FALL SEMESTER 

NUMBER   COURSE 
GRSC 0700   Scientific Writing   
GMCB 0203    MCB Seminar Series   
GMCB 0120   MCB Work-in-Progress Series 
GRSC 0999   Thesis Research 

SPRING SEMESTER 

GRSC 0120    Statistics (Introduction to Data Science with R) 
GMCB 0520   Graduate Immunology 
GMCB 0203   MCB Seminar Series   
GMCB 0120   MCB Work-in-Progress Series 
GRSC 0999   Thesis Research 

YEARS 3-5 
GMCB 0203   MCB Seminar Series   
GMCB 0120   MCB Work-in-Progress Series 
GRSC 0999   Thesis Research 

  



Appendix C 

MCB PROGRAM EXECUTIVE COMMITTEE 

Laura Martello-Rooney, Director 
Itsaso Garcia-Arcos 
Xian-Cheng Jiang 
Christopher Lange 
Gladys Teitelman 
Raj Wadgaonkar 
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