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CHEM 2810: Biological Chemistry 1 
Fall 2016, MW: 10-11.15 AM 

Lecture room: Eberly 228 
 
 

Instructor: Kabirul Islam  
Office: 1307 Chevron Science Center  
Office Hours: By appointment 
E-mail: kai27@pitt.edu 
 
 
Learning Objectives:  

Students will learn (1) the fundamentals of the structure and function of nucleic acids and 
proteins, their interactions, and their involvement in biological processes; (2) basic and advanced 
methodologies for the characterization, measurement, and control of the structure and function of 
nucleic acids and proteins in vitro and in vivo. After successful completion of this course, 
students will have the tools to succeed in their biologically driven projects and to understand and 
discuss the chemical biology literature. 
 
Course Description: 

The field of chemical biology connects chemistry, biology, physics and medicine. It gained an 
ever-increasing interest during the turn of 21st century to provide molecular, quantitative and 
system level understanding of biological processes relating to human health and disease. It 
involves the application of chemical methods and principles to the study and manipulation of 
biological systems. Chemical biology has scientific, historical and philosophical roots in 
medicinal chemistry, bioorganic chemistry, pharmacology, genetics and biochemistry. To 
harness the full potential of this interdisciplinary science, students must be acquainted with 
biology to ask unsolved biological questions, and trained in chemistry to provide answers with 
molecular precision. This multidimensional training is essential to examine and understand the 
complexity of eukaryotic biology and human disease.  

Organization and Goals of the Course: 
The course has been organized in four major parts: 1. Introduction to biomolecules, their 
structures and functions, 2. Synthesis and characterization of biomolecules, 3. Measurement of 
dynamics and functions of biomolecules, and 4. Implication of small molecules in biology. We 
will begin by discussing the structures and components of major classes of biomolecules 
(proteins, nucleic acids, and to some extent carbohydrates and lipids) and the non-covalent 
interactions that influence their topology and functions. The goal of this section is to understand 
the chemical origin of life. In the second part, we will discuss how Nature synthesizes these 
biomolecules. We will also examine the approaches that chemists have undertaken to synthesize 
biomolecules in laboratory. The goal here will be to get acquainted with biochemical 
machineries that produce these biomolecules along with chemists’ efforts towards alternative 
route for analogue synthesis. In the third section, we will discuss various biochemical and 
biophysical methods to measure the dynamics and activities of biomacromolecules. In the fourth 
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part of the course, we will be engaged in understanding the important roles that various small 
molecules, such as cofactors and vitamins, play in living processes. This will set the stage for 
design of small-molecule based protein inhibitors, a major focus in the field of chemical biology. 
Various approaches to inhibitor development will be reviewed.  

In addition to above-mentioned topics, students will also present articles from recent literature on 
the topics at the interface of chemistry and biology (and/or medicine). 

Recommended Textbooks: 

• Introduction to Bioorganic Chemistry and Chemical Biology, Vranken and Weiss  
• Essentials of Chemical Biology: Structure and Dynamics of Biological Macromolecules, 

Miller and Tanner 
• The Organic Chemistry of Biological Pathways, McMurry and Begley 
• Molecular Biology Made Simple and Fun, Clark and Russell 


