Loading Drosophila Nerve Terminals with Ca2+ Indicators

· Select a clean dissection dish that has not been exposed to any fixatives.
· Dissect a wandering 3rd instar Drosophila larva in Schneider’s Drosophila
medium, (do not cut any nerves or damage muscle fibers Nos. 7, 6, 13 or 12)

· Select a glass filling-pipette with a 12 µm tip (internal diameter).
· Using a syringe and tubing (to apply negative pressure to the pipette) ensure that

the pipette tip is not obstructed. 

· Select a fine plastic filling-filament that can be inserted down the length of the glass filling-pipette. 
· Draw ~ 1 cm of 5 mM dextran-conjugated Ca2+-indicator into the filling- filament.
· Cut all segment nerves.
· Support the pipette on a ramp that will allow the pipette tip to approach

the ventral midline of the dissected larva. 

· Draw the cut end of a nerve to segment No.4, without pinching the nerve,

into the end of the pipette (include a small amount of Schneider’s medium).
· Remove the tubing and insert the plastic filling-filament into the pipette

until the end of the filament is within 50 µm of the cut end of the nerve

(avoid touching the nerve).
· Eject sufficient Ca2+-indicator onto the nerve ending to increase the volume

of the Schneider’s medium by about 33% (final concentration should be < 2mM).

This must be completed within 5 minutes of cutting the nerve.
· Place the preparation in the dark at room temperature while the nerve loads.
· After 40 minutes remove the Ca2+-indicator using the filling-filament.
· Leave the pipette in place and fill it completely with fresh Schneider’s medium,

as this
will be used to apply stimulating pulses to the nerve.
· Allow the Ca2+-indicator to equilibrate in the nerve for at least 60 minutes,

but no more than 4 hours, before commencing Ca2+-imaging.
· Rinse the preparation with fresh Schneider’s medium every 30 minutes

while it is equilibrating. 

· 20 minutes before imaging replace Schneider’s medium with Hemolymph-Like

No.6 solution (HL6) (Macleod et al. 2002; 2003).
· L-glutamic acid or glutamate can be added to HL6 solution at 7mM to desensitize

postsynaptic glutamate receptors to prevent nerve-evoked muscle contraction

(Macleod et al. 2004; Reiff et al. 2002; 2005).
Chemicals:

Schneider’s Drosophila medium (Cambrex BioScience, Walkersville, MD) 

L-glutamic acid monosodium salt hydrate (Sigma-Aldrich Co., St. Louis, MO)
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