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            Abstract
There is a debate over how protein trafficking is performed through the Golgi apparatus1,2,3,4. In the secretory pathway, secretory proteins that are synthesized in the endoplasmic reticulum enter the early compartment of the Golgi apparatus called cis cisternae, undergo various modifications and processing, and then leave for the plasma membrane from the late (trans) cisternae. The cargo proteins must traverse the Golgi apparatus in the cis-to-trans direction. Two typical models propose either vesicular transport or cisternal progression and maturation for this process. The vesicular transport model predicts that Golgi cisternae are distinct stable compartments connected by vesicular traffic, whereas the cisternal maturation model predicts that cisternae are transient structures that form de novo, mature from cis to trans, and then dissipate. Technical progress in live-cell imaging has long been awaited to address this problem. Here we show, by the use of high-speed three-dimensional confocal microscopy, that yeast Golgi cisternae do change the distribution of resident membrane proteins from the cis nature to the trans over time, as proposed by the maturation model, in a very dynamic way.
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                    Figure 1: 
                        Dual-fluorescence observation of yeast Golgi cisternae.
                      [image: ]


Figure 2: Dual fluorescence observation with the Î±COP mutant  ret1-1.[image: ]


Figure 3: 
                        Three-dimensional observation of yeast Golgi cisternae.
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Figure 4: 
                        Three-dimensional deconvolution observation of yeast Golgi cisternae.
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        Editorial Summary
Golgi maturation
Two models of Golgi network maturation can be found in cell biology textbooks: in the â€˜traditional modelâ€™, vesicles containing cargo proteins travel from sac to sac on a production line, being modified along the way until they are secreted. Then there is the cisternal maturation model (cisternae are the flat disk-like membrane sacs that comprise the Golgi secretory system), which suggests that a single Golgi compartment develops with time, so that cargo proteins stay in one cisterna until ready to be packaged into transport vesicles and delivered to their final destination. Two independent groups have used sophisticated imaging techniques to show that in the yeast Saccharomyces cerevisiae, the proteins remain within a single cisterna before being secreted.
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