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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? Yes  
Can you record movies/images using your own microscope camera? No  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: Nikon SMZ800
B.   Software Usage: Does your protocol include detailed descriptions of software usage? Y
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. 3.1, 3.3., 3.4, 4.4
D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) ___________________________
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.
E.  Will the filming need to take place in multiple locations? NO 

1. Introduction (Author Interviews) 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Swale: This method can help answer key questions in the fields of insect toxicology and insect physiology, by measuring electrogenesis of the Drosophila melanogaster central nervous system, along with similar dipterans, to test a wide range of scientific hypotheses and aid in the discovery of new insecticide modes of action [1-INT].
1.1.1. Named author states the above, looking slightly off frame, interview style.
1.2. Swale: The main advantage of this technique is that it provides a simple, reproducible and relatively high-throughput system, with minimal financial input, to study the nervous system of Drosophila [1-INT].  
1.2.1. Named author states the above, looking slightly off frame, interview style.

Protocol: (read by voice talent at JoVE)
2. Preparation of Software for Dissection and Recording
2.1. To start, open the acquisition/analysis software [1-BROLL]. Click on “setup” in the main toolbar and select “channel settings,” which will open a dialog box [2-SCREEN].
2.1.1. BROLL of Talent working at the computer, using the mouse and the keyboard. 
2.1.2. SCREEN CAPTURE: The mouse pointer selects “setup” and then “channel settings’. The dialogue box opens. 
2.2. Reduce the number of total channels to one. Then, for Channel 1, click on the “calculation” tab to open a drop-down menu. Select “cyclic measurements,” which will open a second dialog box. Set the output to “auto scale” [1-SCREEN].
2.2.1. SCREEN CAPTURE: The mouse pointer selects single channel (or the number of channels is reduced in the usual manner). After selecting channel 1 (if necessary), the mouse pointer selects “cyclic measurements”, the dialogue box opens and then “auto scale” is selected. 
2.3. Change to the “measurement” drop-down menu and select “frequency” to convert the electrical activity into a rate plot expressed in hertz. Then select the recording type from the drop-down menu on the bottom left of the dialog box [1-SCREEN]. 
2.3.1. SCREEN CAPTURE: The manipulations described in the text are performed in the software in the order described. 
2.4. Close the dialog boxes to return to the main screen. The y-axis should be expressed in hertz and the x-axis in time [1-SCREEN].
2.4.1. SCREEN CAPTURE: The dialogue boxes are closed and the main screen is visible. The x and y axes, labeled as described are visible. 
3. Dissect and Prepare the Larval Drosophila CNS
3.1. Dissect the larval Drosophila CNS by first identifying and extracting a wandering third-instar Drosophila melanogaster from the culture vial [1-MED] and placing into 200-microliters of saline [2-CU]. 
3.1.1. The maggot is selected from the culture vial. (Videographer Comment: Author stated that 3.1.1 video file was actually 3.1.2) (Editor: Not sure what this means…unless they mean that something was mis-slated?)
3.1.2. The maggot is placed into a drop of saline in a dish under the microscope. (Videographer Comment: 3.1.2 is labeled correctly on the file name, but slated wrong in the video)
3.2. Then grasp the mouth hooks with a pair of fine forceps and grasp the abdomen of the maggot with a second pair of forceps with light pressure to avoid tearing the thin cuticular layer [1-SCOPE].
3.2.1. *film as written. 
3.3. Gently pull the mouth hooks and abdomen in different directions to separate the caudal end of the maggot from the head region and expose the viscera of the maggot [1-CU]. The CNS will be intertwined with the trachea and digestive tract. Tease the CNS out of the digestive tract and trachea with forceps [2-SCOPE].
3.3.1. Talent’s hands pull the maggot apart. 
3.3.2. The CNS is teased out with forceps. 
3.4. Swale: The dissection of the Drosophila central nervous system from the maggot is a critical step for success.  The dissected CNS must be intact without any significant damage to the descending motor nerves.  A larger number of motor nerves attached to the ganglia will increase baseline firing frequency [1-INT].
1.2.2. Named author states the above to camera. 
3.5. If necessary, disrupt the blood brain barrier by manually transecting the CNS posterior to the cerebral lobes with Vannas spring scissors [1-SCOPE].
3.5.1. Vannas scissors transect the CNS posterior to the cerebral lobes. 
3.6. The transection should be done based on the physiochemical properties of the chemical being used. The red line is the suggested transection point [1-LM], and the transected CNS with intact descending peripheral nerve trunks shown here [2-LM]. 
3.6.1. LAB MEDIA: 58375_Swale_Figure 4A
3.6.2. LAB MEDIA: 58375_Swale_Figure 4B
4. Extracellular Recording of Drosophila CNS
4.1. To begin, first pull the glass pipette electrode from borosilicate glass capillaries to a resistance of 5 to 15 megaohms [1-MED-over the shoulder]. 
4.1.1. Talent working at the pipette puller to pull a pipette (detail not required). 
4.2. Insert the transected CNS into a wax chamber containing 200-microliters of saline [1-CU]. Clamp an uncoated insect pin with an alligator clip soldered to the ground wire, and insert the pin into the saline to complete the circuit [2-MED]. 
4.2.1. *film as written. 
4.2.2. *film as written. 
4.3. Using the micromanipulators [1-MED-over the shoulder], orient the electrode to the caudal end of the transected CNS [2-SCREEN]. Eliminate background noise by adjusting the threshold level in the acquisition/analysis software prior to contacting the peripheral nerve trunks [3-MED-over the shoulder SCREEN].
4.3.1. [bookmark: _GoBack]Talent manipulating the micromanipulators. 
4.3.2. SCREEN CAPTURE: The electrode moves into position near the caudal end. [Shots 4.3.2 – 4.4.2  combined] (Videographer Comment: Author said that the most efficient way was to shoot over the shoulder and go straight through 4.4.2) (Editor: I’m not sure if the SCREEN captures for 4.3.2 and 4.4.2 were recorded/provided, or if the authors thought this would suffice. The note for 4.3.3 seems to suggest that there is at least one SCREEN capture.)
4.3.3. Talent working at computer. Screen capture of the described action (Videographer Comment: Changed to a screen capture)
4.4. Apply slight negative pressure on the syringe [1-CU] to draw peripheral nerves into the suction electrode [2-SCREEN]. 
4.4.1. Talent’s hand slightly pull the plunger of the syringe. 
4.4.2. SCREEN CAPTURE: The nerves are pulled into the electrode. 
4.5. Start the recording on the data acquisition software and allow the baseline firing rate to equilibrate for 5 minutes prior to collecting baseline firing rate data [1-MED-over the shoulder]. 
4.5.1. Talent manipulates the keyboard and mouse attached to the computer to start the recording and then monitors the firing rate. (Videographer Comment: Authors wanted to make this a separate shot from 5.5.1. To my understanding it was to hear the sound coming from the speaker.)
4.6. After 5 minutes, add 200-microliters of saline and vehicle to bring the total volume of the chamber to 400-microliters to begin recording control firing rates [1-CU]. 
4.6.1. Shot focuses on the chamber as 200 ul is pipetted into it, doubling the volume.
4.7. Discard the preparation and recording if the pattern of firing of control treatment is not similar to the example shown here [1-LM]. 
4.7.1. LAB MEDIA: 58375_Swale_Figure5A
4.8. When baseline has been established after 3 to 5 minutes of recording [1-MED], withdraw 200-microliters of saline [2-CU] and add 200-microliters of the experimental agent solubilized in saline [3-MED-over-the-shoulder]. 
4.8.1. Talent checking watch/timer and then taking a last look at the screen before moving to adjust the volume of the recording chamber. 
4.8.2. Shot of the chamber as a pipette enters the shot and removes 200 ul of the saline. 
4.8.3. Talent pipettes the experimental agent from the microfuge tube and adds it to the chamber. 
4.9. Label this time point of drug application in the acquisition/analysis software by including a comment that includes the drug and the final concentration [1-MED].
4.9.1. Talent working on keyboard to type comment into software.
5. Results: Neurophysiological Recordings from the CNS of Third-Instar Larvae of D. melanogaster
5.1. Shown here is a representative nerve discharge trace before and after exposure to DMSO. The arrow indicates the time of application. A limited response to DMSO is seen [1-LM]. 
5.1.1. LAB MEDIA: 58375_Swale_Figure5A. Video Editor please show the image and flash or otherwise highlight the arrow labeled ‘DMSO’ when “The arrow indicates the time of application” is narrated. 
5.2. Increasing doses of propoxur amplified the spike discharge frequency of the transected Drosophila CNS in a concentration-dependent manner [1-LM]. 
5.2.1. LAB MEDIA: 58375_Swale_Figure5B. Video Editor please flash or otherwise highlight the arrows labeled ‘100 nm propuxur’, ‘500 nm propuxur’, and ‘1uM propuxur’ in turn from “Increasing doses…”.  (Author Comment: The big thing that I would like to show in the video is the sound that comes from the speaker for both, baseline firing and after the addition of a stimulating agent.  I dont think he filmed the increase in sound (firing) after the addition of the drug, so maybe there is a way to take a shot that had an increase in sound and dub it onto the section of the video where I add the chemical.) (Videographer Comment: Leave a note at 5.2. to video editors that the authors will add a clicking sound that they will record. Ryan knows about it.)
5.3. Whereas the neurodepressant GABA reduced the spike discharge frequency in a concentration-dependent manner [1-LM]. 
5.3.1. LAB MEDIA: 58375_Swale_Figure5C. Show image.  

6. Conclusion (said by authors on camera)
6.1. Swale: While attempting this procedure, it’s important to remember that this is an ex vivo experiment and therefore, the conditions of the saline, such as pH, is critical for prolonged activity of the CNS preparation.  Similarly, the lack of extraneous electrical activity, an effective faraday cage, and a reduction of 60 Hz noise are critical for success of this assay [1-INT]. 
6.1.1. Named author states the above, looking slightly off frame, interview style.
6.2. Swale: Following this procedure, other methods like voltage-clamp, biochemical analysis and additional pharmacological testing can be performed in order to validate the data collected through this assay as well as pinpoint the specific mode of action of compounds [1-INT]. 
6.2.1. Named author states the above, looking slightly off frame, interview style.
   

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, .eps, 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 are included in the email accompanying the finalized script.
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