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Concept:  Molecular Basis of Heredity 
 
Molecular basis of heredity: structure and function of nucleic acids; DNA replication; protein 
synthesis; gene regulation; mutation  and transposable elements; viruses; molecular basis of 
genetic diseases, e.g. cancer, sickle cell anemia, hemophilia; recombinant DNA and genetic 
engineering; and genome mapping of humans and other organisms. 
 
Specifically, students should review:   
 

Identification of the substance of the genes (DNA); historical background & experiments. 
 
The Watson-Crick Model of DNA structure 
 
DNA and RNA molecular structure 
 
DNA replication, including the various enzymes and proteins and their specific roles in 
the process. 
 
Mutation (including various mechanisms producing gene mutations, their similarities and 
differences; chemical mutagens, radiation, including ultra violet, ionizing.) 
 Nitrogen base analogs 
 Mutagenesis, chemical alteration of DNA structure (mutagens) 

Mutagenic chemicals in the environment, both natural and synthetic, including 
those in our diet (food & drink) 

Repair of mutations/DNA repair mechanisms 
 Carcinogenesis 
 
Transcription (RNA synthesis), translation (protein/polypeptide synthesis) & the genetic 
code 
 
Polypeptide & protein structure. 
 
The relationship of genes & proteins to inherited disease (metabolic sequences, enzymes, 
relationship of gene mutation to alterations in polypeptides/proteins and the consequences 
for human health).  These include phenylketonuria, alkaptonuria, tyrosinuria, hemophilia, 
color-blindness, and muscular dystrophy (Duchenne). 
 
Genetics of bacteria & viruses, including DNA replication, and acquisition or transfer 
from one bacterial cell to another - conjugation, transformation, transduction. 
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Control of gene expression in bacterial cells - lac operon, tryp operon. 
 
Recombinant DNA technology and techniques 

• PCR 
• Reverse transcriptases 
• TAQ 

 
Role of microtubules in heredity 
 
Cell cycle 
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