
MIIM Notes Week 1 Lectures 2 and 3  

The Hosts  

Refer to Molecular Biology of the Cell textbook Chapters 12 and 16 

Why study microbiology and immunology 

- Knowledge about cell biology is derived from the study of microbes especially viruses 

(pathogens)  

- Pathogens can utilize and exploit the cellular machinery that governs protein production 

and transport  

è Many pathogens are completely dependent on these processes and manipulate their 

intracellular environment for their own benefit 

- Cell biology plays a very important role in the location and detection of pathogens and 

the activation of our immune response 

è Very specific proteins are located in specific organelles to enable our detection of 

an invading microbe  

- The secretory pathway is a crucial process invoked during pathogen infection 

è Production and localization of proteins within the cells  

è Release of immuno- stimulatory molecules and signals  

- To understand Virology and Immune responses (immunoglobulin production and 

secretion)  

Intracellular Transport  

- Highly regulated and dynamic processes exist to move constituents in and out of the 

cell  

- Bidirectional movement 

è Forward movement of proteins intracellular to extracellular 

è Bring constituents extracellular into the cell 

Reasons for transporting molecules in cells  

- Residency: most proteins made in the ER but may have a function elsewhere 

è Eg. Enzymes in the golgi apparatus 

è Different organelles with different proteins have different requirements 

- Secretion: we want some molecules to be expelled into the extracellular environment  



è Eg. Antibodies and cytokines 

- Required upon stimulation 

è Eg. Hormone release  

è Transcription factor required in nucleus and not in cytosol 

How intracellular transport is mediated  

- Movement within the lipid bilayer  

è Clustering of receptors and signaling proteins facilitated by distinct lipid 

composition 

è Receptors are constantly moving around, how it engages with the protein  

- Vesicular transport  

è Mediated via distinct proteins that “coat” the vesicles and target them to the 

appropriate location  

è Target vesicles to the right location (various organelles)  

- Cytoskeletal transport 

è Mediated via microtubules in a bidirectional manner  

Secretory Pathway 

- Used to move materials around the cell 

è Various locations, including the plasma membrane and outside the cell  

- Proteins destined for the plasma membrane, endosomes, lysosomes or secretion  

è Synthesized by the RER, some in the cytosol 

è Contain specific amino acid sequences (signal sequences/ motifs) which target them 

to lumen of RER 

è Proteins may be glycosylated (sugar molecules) while passing through the ER  

è Then bud off from ER in vesicles 

- ER vesicles travel to cis face (receive) of Golgi Apparatus then proceed to trans 

(transport) face  

è Sometimes gaining additional modifications during this time which target proteins 

to the final location  

- To localize to specific sites within the cell the proteins encode motifs 

	


