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The blood brain barrier (bbb) is a cellular layer that encapsulates 
the brain and regulates interaction between certain molecules and 
neural circuits. Our lab has previously shown that modulation of the 
bbb affects behavior in the common fruit fly, Drosophila melanogaster. 
The bbb in Drosophila is useful to study because of its similarities with 
that of vertebrates. Knowledge of the fundamental biochemical 
processes in the bbb ultimately allows for better understanding of 
neurological disorder from bbb abnormalities, such as epilepsy. 

Calcium ions (Ca2+) are important messengers used in cellular 
signaling. Uncovering the role of calcium activity in the bbb helps 
elucidate the biochemical relationship between the bbb and neurons in 
the brain. We used the Gal4-UAS genetic system to express the Ca2+ 

indicator GCaMP6 in the bbb of Drosophila. GCaMP6 allows for live 
imaging of Ca2+ signaling by emitting green fluorescence under 470nm 
wavelength light when Ca2+ binds to calcium-modulated protein. In 
preparation for imaging, a live fly was placed in a pipette tip and 
coated with wax to restrict movement. While submerged in phosphate-
buffer solution, an incision was made on the cuticle of the head to 
expose the bbb. The pipette apparatus was then placed on a slide and 
the bbb was recorded with confocal microscopy using a Leica SP8.

• Mdr-GAL4 was genetically crossed with UAS-GCaMP6 to 
express GCaMP6 in the bbb

• GCaMP6 is a calcium indicator that expresses green fluorescent 
protein when calcium binds to CaM

• The fly is anesthetized using carbon dioxide  
• The fly is placed in a plastic pipette tip and pushed in tightly with 

carbon dioxide gas
• An opening in the pipette tip is carved with a fine razor to expose 

the fly’s head
• The fly is dipped in wax to prevent movement 
• A window in the wax is carved using a razor to expose the dorsal 

side of the fly’s head
• The fly is submerged in phosphate-buffer solution
• Using a scalpel and fine forceps, an incision is made in the 

cuticle of the head to expose the bbb
• The bbb’s GCaMP proteins are excited by a laser with a 

wavelength of 470nm 
• A Leica SP8 confocal microscope is used to image the 

fluorescence over time
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• In the future, we will use a software that can quantify the changes in 
fluorescence

• We expect to see oscillations in a graph of fluorescence intensity 
over time

• Although we do have images and videos demonstrating 
fluorescence, we can not use them to evaluate the oscillations in 
fluorescence because the fly exhibited tiny movement

• We are currently searching for new methods that satisfy the 
following conditions:
• Maintain the fly’s life
• Expose the bbb
• Prevent movement
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