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                Origins and         
           influences 



Pancreatic acinar cell 





Figure 12-5  Molecular Biology of the Cell (© Garland Science 2008) 











Adapted from:  Hereford LM, Hartwell LH (1974) J. Mol. Biol. 84: 445-461. 

Uniform terminal morphology of temperature-sensitive cell division cycle mutants 
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Figure 12-44b,c  Molecular Biology of the Cell (© Garland Science 2008) 



Yeast secretory pathway 



Union of genetics  
and biochemistry 



William Wood and Robert Edgar, 1965 



Biochemical complementation in lysates of  
      mutant bacteriophage infected cells 





Mutant sec23 complementation in vitro 



SEC genes required for budding and targeting  
         vesicles from the ER to the Golgi 





                 COPII sorts proteins 
        at the endoplasmic 
                 reticulum 







The Players… 





Sar1p deforms membranes in a nucleotide-dependent manner 



Sec12p enables COPII bud formation on synthetic liposomes 





    COPII gene duplication 
in mammals explains 
tissue-specific 
secretion diseases 





    COPII gene duplication 
in mammals explains 
tissue-specific 
secretion diseases 



CLSD mutation:  Alignment with yeast sequence      
      and structure 





Xiping Bi, Jonathan Goldberg, Dev. Cell, 2007 

The Sec31 binding site on Sar1 and Sec23 



 
Major conclusions 

1. Secretion and plasma membrane assembly are 
      physically and functionally linked  through a  
      series of obligate organelle intermediates. 

2. Polypeptide translocation and vesicular traffic  
      machinery conserved over a billion years of  
      evolution.  
3. COPII coat sorts cargo molecules by recognition 
      of  transport signals and physically deforms the 
      ER membrane to create budded vesicles.  
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