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• Membranes and Transport:  membrane structure, transmembrane transport structures, 
intracellular compartments and protein transport, ion channels.  Suggested laboratory 
topics: cell permeability and active transport.   

• Regulatory Mechanisms: cell signaling, G-protein-coupled receptors, enzyme-coupled 
receptors, apoptosis.   

• Growth and Division:  DNA replication and repair, cell cycle and control mechanisms, 
cancer development.  Suggested laboratory topics: aseptic technique, bacterial growth 
curves, cell and tissue culture. 

• Differentiation:  Central Dogma, how genes function, control of gene expression.  
Suggested laboratory topics: PCR, gel electrophoresis, DNA/RNA extraction genome 
sequencing, Western blot, protein analysis. 

• Specialized Cell Functions:  excitation, motility and contraction, secretion, and 
immunity 


