Chapter 14: Intracellular Compartments and Transport
Protein Sorting: Akin to sorting the mail both in scope and complexity:    

Product can be ultimately delivered to:  1. extra-cellular, 2. cytosolic or 3. membraneous in destination.  By far, the most complex pathway is the endomembraneous system (EMS) and/or other organelles. 

1. Cytosolic:  Protein released into cytosol
2. Extra cellular:  ER --( secretion 
3. EMS: varied and will be dissected more in lecture…

Please note: A protein could go through all 3 routes, either completely, partially or in any number of orders.  Diagram cell and lable three locals. 


Review the role of the following: Mitochondria,  Chloroplast, ER, Nucleus, Golgi Apparatus, Peroxisomes,  Lysosomes,  Endosomes.  Emphasize connections with other systems and what their relationship to protein sorting may be. 

Compare/Contrast two ways that organelles are thought to have evolved A)  invagination and B)  endocytosis.

Methods of Protein Sorting Based on Mechanism

Three broad categories: 

1. Nucleus importation via nuclear pores. Fig. 14.5
 2.    From cytosol or (RER) to endomembrane system via protein translocators (uncoil and snake in.) 

3.   From one membrane to another membrane bound region or exterior via transport vesicles.
Sorting is accomplished with sorting sequence: Small tag of 6-15 amino acids that directs protein towards correct final location. Table 14.3
The charge, position in chain and hydrophobicity are most crucial (not specific AA) 


1.  Importation into Nucleus via nuclear pores.  Fig. 14.9

· Involves a host protein (nuclear import receptors).  While unclear how, this protein/host complex interacts with fibrils. 

· entire complex enters (and hosted molecule remains intact) 

· Pore is relatively large complex of 100 plus proteins.

· Signaling sequence is not near peptide terminus. 




2.  From cytosol/RER to endomembraneous system via protein translocators (uncoil and snake in.) 

· No host, instead a terminal tag id’s and starts the transport/uncoiling process. Fig. 14.10
· Chaperones on interior of organelle help with protein refolding. 

· Tag is usually excised. 

· May be concurrent with synthesis (as seen in the RER) Fig. 14.12
· May enter entirely…..

· With hydrophobic portion of AA sequence, may imbed in the membrane (lots or permutations.) Fig. 14.15



3. From one membrane to another membrane bound region or exterior via transport vesicles.

· Often is preceded by earlier protein transport (e.g. translocators.) Fig. 14.19

· Budding and formation is guided by clathrins. Fig. 14.20 

· Clathrins round up adaptins which have collected cargo(into specific molecules called cargo receptors) This results in localization of target protein (cargo) to be put into vesicle. 

· Clathrin coalesces and forms vesicle as it is budding

· Tagged with SNARE that directs vesicle to target. 




Stop at Secretory Pathways (ends at pg 467.) 
