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Molecular Biology 

is the branch of biology that studies the molecular basis of 
biological activity. 

Living things are made of chemicals just as non-living things are, 
so a molecular biologist studies how molecules interact with one 
another in living organisms to perform the functions of life. 

Molecular biologists conduct experiments to investigate the 
structure, function, processing, regulation and evolution of 
biological molecules and their interactions 
with one another — providing micro-level insights into how life 
works. 

The field of molecular biology studies macromolecules and the 
macromolecular mechanisms found in living things, such as the 
molecular nature of the gene and its mechanisms of gene 
replication, mutation, and expression 

 



History of Molecular Biology 

 • Despite its prominence in the contemporary life sciences, molecular biology is 
a relatively young discipline, originating in the 1930s and 1940s, and becoming 
institutionalized in the 1950s and 1960s.  

 



• It should not be surprising, then, that many of the philosophical issues in 
molecular biology are closely intertwined with this recent history. This section 
sketches four facets of molecular biology’s development: its origins, its classical 
period, its subsequent migration into other biological domains, and its more 
recent turn to genomics and post-genomics. The rich historiography of 
molecular biology can only be briefly utilized in this shortened history 





Transformation of Bacteria 





DNA Structure 

• DNA is the chemical name for the molecule that carries genetic instructions in all 
living things. The DNA molecule consists of two strands that wind around one 
another to form a shape known as a double helix. Each strand has a backbone 
made of alternating sugar (deoxyribose) and phosphate groups. Attached to each 
sugar is one of four bases--adenine (A), cytosine (C), guanine (G), and thymine 
(T). The two strands are held together by bonds between the bases; adenine 
bonds with thymine, and cytosine bonds with guanine. 



DNA Structure 



Double helix for DNA  









DNA Replication 





• Replication of DNA 
 
Initiation of replication 
Elongation of Replication  
Termination of Replication 

















mRNA  





















The lac operon ( Inducible Operon )  



         The trp poeron  ( Repressible Operon )  
























