Whole cell recordings from neurons in brains isolated from adult Drosophila
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1. Tools 

a. Two #5 forceps: made extra fine by sharpening tips on a whetstone under a dissecting microscope. Extra fine tips are necessary for removing trachea from the surface of fly brain with minimal damage to the cells under the neural sheath.

b. Two 27 guage syringe needles (PrecisionGlide(, Becton Dickinson & Co Franklin Lakes NJ 07417-1884) with 1 cc syringes as holders ( 1cc Tuberculin, Becton Dickinson & Co Franklin Lakes NJ 07417-1884). 

c. Dissecting microscope with gooseneck fiber-optic lights positioned at a very low angle for best contrast during dissection.

2. Solutions

a. Extracellular recording saline (in mM): 101 NaCl, 1 CaCl2, 4 MgCl2, 3 KCl, 5 glucose, 1.25 NaH2PO4, and 20.7 NaHCO3, pH 7.2, 250 mOsm.
b. Dissecting saline: Recording saline with papain (20 U/ml activated by 1 mM L-cysteine; Worthington, Freehold, NJ)
c. Internal recording solution (in mM): 102 K-gluconate, 0.085 CaCl2 1.7 MgCl2, 17 NaCl, 0.94 EGTA, and 8.5 HEPES, pH 7.2, 235 Osm.
3. Dissection of brains from adult fly

a. Place a small drop (~100 µl) of dissecting solution in center of a 35 mm Petri dish. 

b. Catch adult female using aspirator and under dissecting microscope, use two syringe needles to decapitate the fly. 

c. Place head in a small drop of dissecting saline (with papain added) in a Petri dish.

d. Position head with with proboscis facing bottom of the dish. 

e. Hold the cuticle covering the left compound eye with needle 1, make a diagonal cut that extends from the dorsal to the ventral surface with needle 2, just medial to needle 1. 

f. Hold the mouthparts with needle 1 and use needle 2 to make a horizontal cut that extends from the ventral surface of the left eye to the right eye, at the level of the base of proboscis.

g. Hold the cuticle covering the right compound eye with needle 1, make a diagonal cut that extends from the dorsal to the ventral surface with needle 2, just medial of needle 1. 

h. Rotate the head so that the rostral side is on the Petri dish surface. Insert needle 1 between the rostral cuticle and brain, and use needle 2 to follow the same path as the first needle. Ideally, the capsule will be peel away from the brain with both optic lobes attached since these are important in stabilizing the brain for recording. 

i. The trachea, air sacs, and other connective tissues are carefully removed using two fine tip forceps. 

j. Whole dissection should take 3-10 minutes
4. Mounting the CNS

a. The brain is transferred to the recording chamber using a yellow tip pipet.

b. In the recording chamber, the brain is stabilized by placing the platinum frame such that two fine cross hairs make contact with the tissue at the junction between the optic lobes and central brain region.

c. Each brain is allowed to rest in the recording chamber with continuous perfusion with oxygenated saline (95% oxygen and 5% carbon dioxide) for at least 10 min. Perfusion of the chamber with oxygenated saline is continued throughout the recording period. Preparation is visualized using an upright microscope (Axioskop 2FS; Zeiss, Oberkochen, Germany) with a fixed stage and a 40x water immersion objective (Achroplan; numerical aperture, 0.8; Zeiss) and Nomarski optics. GFP was viewed with a BP 505-530 fluorescence filter.

5. Electrophysiology

a. Pipets of 8–14 Mohms are used for whole cell recordings  
b. Current-clamp and voltage-clamp recordings are performed using a List EPC7 or an Axopatch 200B amplifier, a Digidata 1322A D-A converter (Molecular Devices, Foster City, CA), a Dell Dimension 8200 computer (Dell Computer, Round Rock, TX), and pClamp 9 software (Molecular Devices). 
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