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Sea firefly or Cypridina 
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“Light generator” 

“Light converter” 

Jellyfish Aequorea victoria 

Green fluorescent protein 
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Principle of Fluorescence 

GFP 
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GFP expressed in a Mouse 



GFP expressed in a Mouse 
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2.5 nm 
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Structure of Green Fluorescent Protein (GFP) 

fluorophore 
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Overview of Fluorescent Protein Development 



Brain Neurons revealed by Brainbow 



10 µm 

Blood stem cells 
and Bone marrow cells 



trans 

The Secretory Membrane System 



Endoplasmic Reticulum (ER) 



Interphase to mitosis Nuclear Envelope 



Interphase to mitosis Nuclear Envelope 



Nuclear Envelope Reassembly 



Nuclear Envelope Reassembly 
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Visualizing Secretory Traffic 
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ER Golgi PM DegradedK1 K2 K3
2.8% min-1 3.0% min-1 0.25% min-1

Hirschberg et al JCB ‘98 

VSVG Transport Kinetics 



ER to Golgi Transport 



ER to Golgi Transport 



Hirschberg et al JCB ‘98 

Golgi to Plasma Membrane Transport 



Hirschberg et al JCB ‘98 

Golgi to Plasma Membrane Transport 





Golgi disassembly  
with Brefeldin A 



Golgi disassembly  
with Brefeldin A 



Golgi disassembly and reassembly
 during Mitosis 



Golgi disassembly and reassembly
 during Mitosis 





Actin dynamics  
at cell’s leading edge 




