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A.  Will you require JoVE to record video microscopy, such as filming a complex dissection or microinjection technique? (Y/N) ____Y_____ If yes, please list make and model of your microscope: Step 2: Drosophila Preparation: OLYMPUS microscope VMZ 1x-4x, eyepieces: GWH 10x 23

Step 3: Recording from Labellar Sensilla: OLYMPUS stereo zoom microscope SZX12 DFPLFL1.6x PF, 

eyepieces: WHN10x-H/22_
B.   Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)____N____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 steps_______Steps 2 and 3 (Drosophila Preparation and Recording from Labellar Sensilla)_____
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  _____________Making a good quality prep (2.7-2.9), and practice_________________
1. Introduction (Schematic Overview and Interview)

A. Schematic Overview (read by voice talent at JoVE):

Procedural Narrative:
The overall goal of this procedure is to measure responses of individual taste sensilla on the labellum of Drosophila. (Intro)
This is accomplished by first building an electrophysiology rig and setting up all the necessary equipment. (P1)

Video editor, use LAB_MEDIA: 51355_Carlson_Figure 1A
The second step is to prepare the fly for recording.  (P2)

Video editor, use LAB_MEDIA: 51355_Carlson_Figure 3B
Next, an individual sensillum (Video editor, use LAB_MEDIA: 51355_Carlson_Figure 4A) is stimulated with a taste compound, while the neuronal response (Video editor, use LAB_MEDIA: 51355_Carlson_Figure 5A) is simultaneously recorded. (P3)
Author would prefer to replace the panels of Figure 4 with stills from the shoot:  The panels of Fig. 4 were photos we took with a poor resolution camera through a lower magnification microscope than is typically used at that step over the summer. As a result, the electrode is not properly aligned with the sensillum, and still shots from the video might look better/more accurate.
Ultimately, electrophysiological tip-recording from individual labellar sensilla is used to show the responses of taste sensilla to different taste compounds. (P4)
Video editor, use LAB_MEDIA: 51355_Carlson_Figure 6
Paste a copy of your graphic overview here.  The original file should be Adobe Illustrator (preferred) or Powerpoint (see instructions) and should be uploaded through your online submission on the JoVE website. Please keep all layers in the file (i.e., do not flatten the file).   
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B.  Interview: (Said by you on camera. Don’t forget to smile!)  

1.1. Rebecca Delventhal:  Visual demonstration of this method is critical as the fly preparation steps can be difficult to learn, because they are technically challenging.   

Protocol (read by voice talent at JoVE):

2. Drosophila preparation 
2.1. In this procedure, collect the newly eclosed flies from the well-maintained fly cultures.  Then, age them 5-10 days in fresh culture vials before recording. 
2.1.1. MED-over the shoulder:  Talent collects the flies from the fly cultures.
2.1.2. [included with shot 2.1.1] MED-over the shoulder:  Talent places the flies in fresh culture vials.
2.2. Before the fly preparation, chill the microscope plate on ice for 15-30 min.  Next, backfill the glass reference electrode with B&E solution (Text overlay: Beadle-Ephrussi Ringer solution) and gently tap out any bubbles. 
2.2.1. MED-over the shoulder:  Talent places the microscope plate on ice.
2.2.2. MED-over the shoulder:  Talent backfills the glass reference electrode with B&E solution.   Text overlay: Beadle-Ephrussi Ringer solution.
2.2.3. CU:  The electrode as bubbles are tapped out.

2.3. Under the dissecting microscope, use the forceps to break off a small section of the tip.  Subsequently, use capillary action to draw out remaining bubbles with a tissue.  Then, slide the B&E-filled reference electrode over the wire of the electrode holder and be careful not to introduce any air bubbles.  
2.3.1. SCOPE:  A microscope movie to show the breaking off of a small section of the tip. 
2.3.2. SCOPE:  A microscope movie to show the drawing out of the remaining bubbles with a tissue.

2.3.3. MED-over the shoulder:  Talent slides the B&E-filled reference electrode over the wire of electrode holder.

2.4. After that, aspirate a fly into a P200 pipette tip.  Place it in an ice bucket and chill for 30 sec to 1 min. 
2.4.1. CU:  A fly as it is aspirated into a P200 pipette tip.

2.4.2. CU:  The fly as it is placed in an ice bucket.
2.5. Next, remove the microscope plate from ice and position it under the microscope after wiping off the moisture.  Then, gently tap the fly out of the pipette tip onto the microscope plate.  
2.5.1. MED:  Talent places the microscope plate under the microscope.

2.5.2. CU:  The fly as it is gently tapped out of the pipette tip onto the microscope plate.
2.6. Under low magnification, remove the forelegs with one pair of forceps, while holding the thorax stable with the other pair of forceps.  Position the fly on its ventral side, with the dorsal side facing up.  Always be careful to avoid touching the labellum with the forceps during the preparation process to minimize mechanical damage.
2.6.1. SCOPE:  A microscope movie to show the forelegs being gently removed, while the thorax is held stable.
2.6.2. SCOPE:  A microscope movie to show the fly being positioned on its ventral side, with the dorsal side facing up.
2.6.3. SCOPE:  A microscope movie to show the fly’s labellum.

(Talent can point at the labellum with a pair of forceps.)
2.7. While holding the fly in place with one pair of forceps, insert the reference electrode at the midline of the posterior dorsal thorax at approximately 45 degrees, in the direction of the head. 
2.7.1. SCOPE:  A microscope movie to show that the fly is being held in place with one pair of forceps and the reference electrode is inserted at the midline of the posterior dorsal thorax at approximately 45 degree.
2.8. Then, secure the reference electrode holder with modeling clay such that the fly is visible underneath the microscope at high magnification.  Maneuver and angle the glass electrode at its neck and head, and slide the fly towards the reference electrode holder using two pairs of forceps. 
2.8.1. MED-over the shoulder:  Talent secures the reference electrode holder with modeling clay.

2.8.2. SCOPE:  A microscope movie to show that the glass electrode is maneuvered and angled at the fly’s neck and head, and the fly is slid towards the reference electrode holder.
2.9. Now, gently extend the proboscis with one pair of forceps and slide the fly further down the glass reference electrode until the tip of the electrode is inside the labellum and the proboscis is fully extended.
2.9.1. SCOPE:  A microscope movie to show that the proboscis is extended with one pair of forceps and the fly is slid further down the glass reference electrode until the tip of the electrode is inside the labellum and the proboscis is fully extended.
3. Recording from labellar sensilla 

3.1. In this step, secure the reference electrode holder to the micromanipulator mounted on the air table.  Position one lobe of labellum in the microscope field of view under high magnification (Text overlay:  at least 140x) and in line with the humidified air stream. 
3.1.1. MED-over the shoulder:  Talent secures the reference electrode holder to the micromanipulator.

3.1.2. SCOPE:  A microscope movie to show that one lobe of labellum is positioned in the microscope field of view under high magnification.  Text overlay:  at least 140x.
3.2. After that, turn on the humidified air stream, computer, DAS, and amplifier.  Then, open the acquisition software.
3.2.1. MED: Talent turns on the humidified air stream, computer, DAS, and amplifier.

3.2.2. MED-over the shoulder:  Talent opens the acquisition software.

3.3. Next, use a syringe and plastic tubing to draw a small amount of ultrapure water through the tube at least ten times to rinse the glass recording electrode.  Subsequently, rinse the recording electrode with tastant at least five times.  
3.3.1. MED-over the shoulder:  Talent uses a syringe and plastic tubing to draw small amount of ultrapure water through the tube to rinse the glass recording electrode.

3.3.2. CU:  The recording electrode as it is rinsed with tastant.

3.4. Then, fill the recording electrode approximately one-third to halfway full with tastant and remove it from the tubing.  If there are air bubbles, tap to release them or simply refill the electrode.  Now, slide the electrode onto the silver wire of the headstage quickly and smoothly in order to avoid introducing air bubbles.  
3.4.1. MED-over the shoulder:  Talent fills the recording electrode approximately one-third to halfway full with tastant.

3.4.2. CU:  The electrode as it is tapped to release air bubbles.

3.4.3. CU:  The electrode as it is slid onto the silver wire of the headstage quickly and smoothly.
3.5. To stimulate the single sensillum, first, use the micromanipulator to bring the recording electrode into alignment with the sensillum of interest.  Next, press the foot pedal to trigger acquisition mode of the amplifier. 
3.5.1. SCOPE:  A microscope movie to show the recording electrode aligned with the sensillum of interest.
3.5.2. CU:  The foot pedal as it is pressed to trigger acquisition mode of the amplifier.
3.6. Then, advance the tastant-filled recording electrode with the fine control knob of the micromanipulator carefully until it makes contact with the tip of the sensillum, and start recording.
3.6.1. SCOPE:  A microscope movie to show the tastant-filled recording electrode making contact with the tip of sensillum.
3.7. Remove the electrode after 1-2 seconds.  Repeat the procedure again with other sensilla, and wait at least one minute in between presentations to the same sensillum.
3.7.1. SCOPE:  A microscope movie to show the removal of the electrode.

3.7.2. MED:  Talent advances the tastant-filled recording electrode with the fine control knob of the micromanipulator.
3.8. If recording with a single tastant for a prolonged period of time, the tastant solution may dry out and the solution in the tip may become more concentrated.  This can be remedied by gently contacting the tip of the glass electrode with smooth paper to remove a small amount of liquid by capillary action.  
3.8.1. CU SCOPE:  The tip of the glass electrode as the solution is getting dry.

3.8.2. CU:  The tip of the glass electrode as it is gently contacted with smooth paper to remove a small amount of liquid by capillary action. (shot as CU over the shoulder and SCOPE, maybe could show the two side by side if it makes sense to do so)
3.9. To record the responses to another tastant, rinse and load the recording electrode with new tastant and repeat the procedure.  Save data files periodically with identifying information such as date, genotype, and tastants.
3.9.1. MED:  Talent rinses the recording electrode.

3.9.2. MED-over the shoulder:  Talent click buttons on the computer screen to save files.
4. Results:  Electrophysiological recording from Drosophila labellar taste sensilla
4.1. This figure (Video editor, zoom in A here) shows the response of an L sensillum to a sugar, sucrose.  The same sensillum does not respond to a bitter compound, berberine.  And this figure (Video editor, zoom in B here) shows that an I type sensillum, which contains a bitter responsive neuron, displays larger amplitude spikes in response to berberine, and smaller amplitude spikes in response to sucrose. 
4.1.1. LAB_MEDIA:  51355_Carlson_Figure 5

4.2. Shown here are the representative suboptimal electrophysiological results.  This trace (Video editor, please highlight letter “A”) represents a complete lack of signal.  This is the (Video editor, please highlight letter “B”) 50/60 Hz “noise”, and this is the (Video editor, please highlight letter “C”) stochastic noise.  This trace (Video editor, please highlight letter “D”) represents that the mechanosensory neuron was firing alone, while both the (Video editor, please highlight letter “E”) bitter gustatory receptor neuron (Video editor, add open triangles) and the mechanosensory neuron (Video editor, add filled triangles) were firing.
4.2.1. LAB_MEDIA:  51355_Carlson_Figure 6

5. Conclusion (said by authors on camera)

5.1. Rebecca Delventhal:  After watching this video, you should have a good understanding of how to record neuronal responses from Drosophila gustatory sensilla on the labellum.

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 

6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions, as well as an introduction to your videographer, closer to your filming date.

( 2011, Journal of Visualized Experiments


