
Ph.D. Program in Molecular 
Pharmacology and Structural Biology 
 
 

Program Requirements 
 
Required Courses Credits 
 
PR 522 General Pharmacology 3 
PR 601, 640, 650, 660 Research Rotation 

(3 research rotations are usually required) 
3 each 

PR 613 Macromolecular Structure 3 
PR 680 Molecular Pharmacology 3 
PR 710, 720, 730 Seminar – must enroll for 9 semesters 1 each 
PR 910, 920, 930 Research Variable 
BI 525 Biochemistry and Molecular Biology –   
  Genetic Information Transfer 3 
BI 535 Biochemistry and Molecular Biology – Metabolism 3 
BI 614 Macromolecular Function 3 
GC 550 Foundations in Biomedical Sciences 10 
GC 640 Research Ethics: The Responsible  
  Conduct of Research 1 
GC 660 Statistical Methods 3 
 

Recommended Elective Courses 
 
GC 633 Topics in Bioinformatics 3 
GE 636 Regulation of Cell Cycle and Apoptosis 3 
GE 637 Advanced Human Genetics 3 
GE 652 Molecular Basis of Cancer 2 
IMP 505 A and B Fundamentals of Immunology, Parts 1 and 2 2 each 
IMP 600 Microbiology 2 
NS 715 Cell and Molecular Neuroscience 3 
PR 525 Clinical Pharmacology 3 
PR 625  In Vivo Pharmacology: Animal Research,  
   Disease Models and Drug Discovery 3 
 
Course Descriptions  
 
PR 500     Pharmacology (Beck)  

Credits 10  

The course consists of lectures, correlations and discussions as well as laboratory exercises.  The general fields of 
pharmacology and toxicology are covered, including the origins, chemical nature, mechanisms of action and 
interactions, of pharmacological agents, major effects, absorption and fate of drugs and poisons.  Emphasis is given 
to the study of those drugs which are used in present day medicine and to the study of toxic agents most commonly 
affecting man. In the laboratory, the student gains an understanding of some of the mechanisms by which drugs may 
produce their effects, and becomes familiar with a variety of methods and procedures commonly employed in 
experimental pharmacology.  

 



PR 522    General Pharmacology (Waldman)  

Credits 3  

Fall  

Introduction to the basic principles of drug action, including molecular mechanisms, time and dose dependency of 
drug actions, pharmacokinetics, toxicity, resistance and tolerance, pharmacogenetics, mutagenesis, carcinogenesis, 
and drug development and evaluation.  

 

PR 525    Principles of Clinical Pharmacology (Pitari)  

Credits 3  

Spring I  

The objectives of this course are to present the principles of clinical pharmacology and practical therapeutics, 
including understanding and application of basic pharmacokinetic principles, basic pharmacodynamic principles, drug 
regimen design, therapeutic drug monitoring, adverse drug reactions, drug discovery and drug developments, 
principles of clinical study designs, biostatistics and pharmacology analysis.  

 

PR 530    Fundamentals of Biosafety (Souder)  

Credits 2  

Spring I  

The purpose of this course is to provide students with a basic knowledge of biosafety as related to good laboratory 
practice. The course will begin with an introduction to Federal biosafety regulations, guidelines and standards, the 
role of the Biological Safety Officer in the institution and the epidemiology of laboratory-associated infections. 
Students will become familiar with: concepts in biotechnology and cell biology; means of exposure to biohazardous 
agents; hazard assessment in the laboratory; laboratory design criteria when using biohazardous agents; good 
laboratory practice, (GLP); decontamination, sterilization, disinfection and proper disposal of infectious waste; 
packaging and ship-ping of biohazardous material; biosafety training design and implementation; and special 
considerations related to gene therapy.  

 

PR 601, 640, 650, 660 Research Rotation in Molecular Pharmacology and Structural Biology Pre-
entry, 1, 2, 3(Wedegaertner)  

Credits 3  

Each semester/session; must complete 3 rotations 

Supervised research in faculty laboratories.  This course provides formal training in experimental design and 
laboratory methods by performing research rotations in the laboratories of different preceptors who are working on 
diverse problems in molecular pharmacology and structural biology.  The course is a prelude to selection of a 
research advisor.  Emphasis is placed on development and appreciation of experimental approaches to problems in 
the field, recording and interpretation of data, and logical and lucid reporting of experimental results.  

 

PR 613 Macromolecular Structure (Wickstrom, J. Williams) 

Credits 2  

Prerequisites: GC 550, BI 525 or permission of instructor  

Spring I  

We will study protein and nucleic acid structure and function, focusing on energetic forces that guide folding, and 
computer modeling to predict structures.  To reveal protein and nucleic acid structures we will study optical 
spectroscopy (absorbance, fluorescence, circular dichroism), electrophoresis, mass spectroscopy, magnetic 
resonance spectroscopy, and X-ray crystallography. We aim to develop your critical, analytical and problem-solving 
abilities in structural biology.  Lectures on Monday and Friday will be supplemented by problem sessions or hands-on 
experience on Wednesdays, in the classroom, laboratories, or offices. 

 



PR 625  In Vivo Pharmacology: Animal Research, Disease Models and Drug 
Discovery (Willette)  

Credits 3  

Fall  

This course provides basic training for M.S. and Ph.D. students in animal pharmacology.  The specific goals of the 
course are: 1) to provide basic principles of in vivo drug experimentation conducted on anesthetized and conscious 
animals.  Principles of animal anesthesia, surgical procedures, pre- and post-operative care will be studied along with 
regulatory and ethical aspects of experimentation on small and large laboratory animals; 2) to provide basic 
knowledge and insights on animal models of human disease and the scientific and technical issues associated with 
the use of laboratory animals in drug development.  Principles of pharmacodynamics and pharmacokinetics will be 
introduced, along with major organ and systemic pharmacology of the heart, kidney, brain, blood vessels, and the 
pulmonary system; 3) to provide an opportunity to acquaint students with modern pharmacology research in an 
industrial set-up and the fundamentals of the processes of drug discovery.  

 

PR 630     General Toxicology (Middleberg)  

Credits 3  

Summer  

This course will introduce students to the principles and practices of Toxicology. Emphasis will be given to the 
comprehensiveness of toxicology as opposed to individual academic interests.  While introductory courses in 
biochemistry, physiology, anatomy, and pharmacology would be helpful, they are not necessary since each topic will 
be covered as an introduction to the subject matter.  

 

PR 635     Clinical Pharmacotoxicology (Kocsis)  

Credits 3  

Spring I  

This course gives the student an understanding of the concepts, knowledge, and skills which provide the basis for 
applications such as effectively providing consultative and laboratory testing services. Students will also become 
familiar with other aspects of pharmacotoxicology, such as research and development, quality assurance/quality 
control, education, and training relating to prevention, diagnosis, and treatment; forensic and regulatory aspects of 
harmful/toxic effects of exogenous chemicals.  

 

PR 680    Molecular Pharmacology (Wedegaertner)  

Credits 3  

Prerequisite: GC 550 or BI 550  

Spring II  

This course focuses on regulation of cell function through an understanding of hormone, neurotransmitter and drug 
action at the molecular level. Specific emphasis will be placed on the mechanisms by which cell surface receptors, 
GTP binding proteins, effector enzymes and ion channels mediate signal transduction in the cell.  

 

PR 710, 720, 730    Seminar (Faculty)  

Credits 1  

Fall, Spring I, Spring II  

Presentation of research reports and review of special topics by faculty, graduate students, and speakers invited from 
other institutions.  

 

 



PR 760    Case Studies in Clinical Pharmacology (Greenberg)  

Credits 2  

Spring II  

This course examines the application of Clinical Pharmacology fundamentals employing a practical, case-oriented 
approach.  Employing real-life cases, the problem solving will be more realistic, and the learning better reinforced.  
This “case approach” has been used in leading medical and business schools for many years. The fundamental 
topics of clinical pharmacology that were initially presented in Pharmacology 525 or 401 will be applied here in clinical 
scenarios to reinforce the educational process.  These include pharmacokinetics, pharmacodynamics, therapeutic 
drug monitoring, drug interactions, drug metabolism, adverse drug reactions, pharmacogenetics, elements of 
biostatistics and clinical trials, and dosage regimen design.  

 

PR 910, 920, 930    Research (Wedegaertner)  

Credits variable  

Fall, Spring, Summer  

Under the supervision of a member of the graduate faculty and guidance of a thesis research committee, the student 
will learn research design, methodology, and experimental techniques relevant to the graduate program. Research 
leading to the doctoral thesis is a major requirement for the Ph.D. degree and will occupy a dominant part of the 
student’s time and attention.  

 

Bl 525   Biochemistry and Molecular Biology - Genetic Information Transfer (Hou)  

Credits 3 

Prerequisite: GC 550 or equivalent  

Spring I 

This course focuses on current advances of molecular biology research for the understanding of genetic information 
transfer from DNA to RNA to protein.  Topics include DNA replication, repair, and recombination, RNA transcription, 
processing, and regulation, protein synthesis, ribosome, and quality control.  The course will contain formal lectures, 
as well as student presentations, and two examinations. 

 

Bl 535    Biochemistry and Molecular Biology - Metabolism (Allen)  

Credits 3  

Prerequisite: Organic Chemistry  

Spring II  

The topics covered include the catabolic and anabolic pathways of carbohydrate, lipid, and amino acid metabolism 
and their biochemical interrelationships and regulation. Also addressed will be research directed at understanding the 
biochemical basis of a few selected diseases, as well as current research efforts in the field of metabolic regulation. 
Assigned reading.  

 

BI 614    Macromolecular Function (Scott/Root)  

Credits 3  

Prerequisite: PR 613  

Spring II  

The course will introduce students to the biological role of ligand binding and catalysis with an emphasis on 
experimental techniques to study the function of macromolecules. Topics include bimolecular, multivalent, 
cooperative and competitive binding kinetics and thermodynamics and methods for their study (dialysis, fluorescence, 
biosensor, calorimetry), an overview of enzyme chemical mechanisms, and detailed discussion of enzyme kinetics 
including single and multisubstrate reactions, steady state and pre-steady state methods, inhibition kinetics and 
allostery. 



GC 550  Foundations of Biomedical Sciences (Ellingson) 

Credits 10 

Fall 

  

This course is designed to provide a basic knowledge of biochemistry, genetics, molecular biology and cellular 
biology to the beginning student. The primary goal is to convey knowledge of the molecular and cellular mechanisms 
controlling cell, tissue and organ system function using material drawn from biochemistry, cell biology, genetics, 
pharmacology and physiology. The course will familiarize the student with the powerful technologies used in scientific 
research and will train the student in the communication of science through informal sessions on evaluation of 
published literature, scientific writing, oral presentations, and information retrieval.  

 

GC 640   Research Ethics: The Responsible Conduct of Research (Flynn) 

Credits 1  

Fall, Spring I, Spring II  

This graduate seminar course is designed to familiarize students with the ethical dilemmas inherent to the conduct of 
research. Topics to be discussed include codes of ethical behavior, research design, conflicts of interest, informed 
con-sent and the appropriate use of animals. The student will be required to prepare a paper on the analysis of one 
or more case studies. 

 

GC 660 Statistical Methods (Diamond, Winter, Crawford) 

Credits 3 

Fall, Spring I, Spring II 

Students learn to apply the principles and techniques of basic statistical analysis, including descriptive and inferential 
statistics.  Applications using the normal, t and chi-square distributions are emphasized.  The SAS software package 
for analysis is included. 

 



Course Check List 
 
First Year 

Spring (credits) 
Course Name Fall (credits) Spring 1 

(credits) 
Spring II 
(credits) 

Summer 
(credits) 

Research Rotation PR 640 (3) PR 650 (3) PR 660 (3)  

Foundations in 
Biomedical Science GC 550 (10)    

Biochemistry  BI 525 (3) BI 535 (3)  

Protein Structure 
and Function  PR 613 (3) BI 614 (3)  

Molecular 
Pharmacology   PR 680 (3)  

Statistics  GC 660 (2)   

Seminar  PR 720 (1) PR 730 (1)  

Elective   3 credits  

Research Ethics GC 640 (1)    

Research PR 910 (6) PR 920 (2) PR 930 (10) 

Credits Required for 
Full-time Enrollment 20 30 10 

 

Second Year 
Spring (credits) 

Course Name Fall (credits) Spring 1 
(credits) 

Spring II 
(credits) 

Summer 
(credits) 

Pharmacology PR 522 (3)    

Seminar PR 710 (1) PR 720 (1) PR 730 (1)  

Elective or 
“Fundamentals”*  3 credits 3 credits  

Research PR 910 
(variable) PR 920 (variable) PR 930 

(variable) 
Credits Required for 
Full-time Enrollment 20 30 10 

 
*”Fundamentals” courses are: GE 637 (Spring II), IMP 505 (Spring I), IMP 600 (Spring I) and PR 680 (Spring II) 
 


