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Properties that affect a protein’s 
lateral diffusion in a bilayer 



Fluorescence Recovery after Photobleaching 
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FRAP of Golgi apparatus 



 FRAP of ER and Nuclear Envelope 



 FRAP of ER and Nuclear Envelope 



FRAP of Plasma Membrane 
Prebleach! t=0! 10s! 100s !

GFP-KRas!



FRAP of Plasma Membrane 
Prebleach! t=0! 10s! 100s !

GFP-KRas!



Protein cycling between plasma membrane and Golgi!
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Protein cycling between plasma membrane and Golgi!
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Kinetics of GPI-GFP cycling between PM and Golgi 
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Kinetics of GPI-GFP cycling between PM and Golgi 

 PM (240 min)        Golgi (9 min)!
Residence times!



    GalT-GFP   p58-GFP     GRASP-GFP ε-COP-GFP 

Golgi proteins all associate dynamically w/ Golgi 

FRAP of 
Golgi ROI 
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Golgi Apparatus as Steady-State Organelle 



Highlighting using Photoactivation 
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Photoactivate 



Photoactivatable FP Applications 
VSVG-PAGFP 

Dynamics 

Photoactivate 

Quantifying transport from the Golgi  



Monitor 
Golgi iFRAP 
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See Exponential, not linear, cargo export kinetics 

Time 

Rapid mixing 



Protein Partitioning within the Golgi 



Protein Partitioning within the Golgi 
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Intra-Golgi transport by rapid  
membrane partitioning 

ER	



Phosphoglycerides 
Sphingolipids 

Golgi 	



PM 	





Peroxisome Biogenesis 
Where do  

peroxisomes 
originate? 

Photoactivate 
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In cellulo Pulse Chase Analysis 



5h Chase 

PA for 30 min 

RFP-SKL Merge Pex16-PAGFP 

In cellulo Pulse Chase Analysis 



5h Chase 

PA for 30 min 

RFP-SKL Merge Pex16-PAGFP 

In cellulo Pulse Chase Analysis 



Translocon 
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Biogenesis of peroxisomes 
 from the ER 
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PHOTOACTIVATABLE FP APPLICATIONS 
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Starvation-induced Autophagy 

CFP-LC3 
stable cell line 

140 min 120 min 100 min 80 min 
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(5 min / frame) !

Autophagosome 
Half-life=18 min 

Red= Lysotracker    Green= GFP-LC3 

Starvation-induced Autophagy 



(5 min / frame) !
PAGFP-LC3 

Starvation-induced Autophagy 



(5 min / frame) !

Autophagosome 
Half-life ~ 18 min 

PAGFP-LC3 

Starvation-induced Autophagy 



Dynamics Turnover 

Photoactivatable FP Applications 

Photoactivate Photoactivate 


