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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
2.5.1, 2.5.3, 2.6.2, 2.6.3, 2.7.21, 2.7.3, 2.7.5, 2.8.2
2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes
If Yes, we will need you to record using screen recording software.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? Different rooms in the same building on the same floor. Not more than 50 yards apart.

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps:  14
Number of Shots:  32

Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)


Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: What is the scope of your research? What questions are you trying to answer? 
1.1. Rod Murphey: The lab is focused on the mechanisms for the assembly of neural circuits. We search for the molecular machinery that controls synapse formation in simple nervous systems like Drosophila. The present work identifies a role for competition between neurons in the assembly of the escape behavior of the fly. Other experiments in the lab look for the molecular machinery underlying the assembly of specific synapses.

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Rod Murphey: A number of recent technological advances have enhanced research in this field. Connectomics uses electron microscopy of the entire nervous system to identify every synaptic connection in the fly including the one studied in our present work. Optogenetics has opened the door to linking behavior to the connectomics data. Genetically encoded light sensitive ion channels allow us to turn on or off individual neurons such as the Giant Fiber in our favorite escape circuit and determine its connectivity in more detail than ever before.
What are the current experimental challenges?
1.4. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What significant findings have you established in your field?
1.5. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What research gap are you addressing with your protocol?
1.6. Rod Murphey: Ablation of single neurons in a living animal has allowed us to characterize the role of competition in the assembly of a simple neural circuit and to screen for the molecular machinery that underlies this widespread phenomenon.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
How will your findings advance research in your field?
1.8. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What new scientific questions have your results paved the way for?
1.9. Rod Murphey: The present project has demonstrated a competitive interaction between the two giant neurons for synaptic contact with their target motor neurons. This result has parallels throughout the animal kingdom, especially in the vertebrate visual system where the phenomenon of synaptic competition was first discovered. Our results open the way to search for the molecular machinery that regulates this competition in a genetically tractable organism like Drosophila.
What research questions will your laboratory focus on in the future?
1.10. Rod Murphey: We will utilize optogenetics to deepen our understanding of the neural circuitry involved in the escape response. The connectomic research has revealed that the circuit is significantly more complex than previously recognized, and we will employ optogenetics to further our exploration of the structure, function, and development of this simple neural circuit.

Videographer: Obtain headshots for all authors.

Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (how the word will be spoken). 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Culture and Laser Ablation of the Neurons  of Drosophila Third Instar Larva for Neuronal Manipulation
Demonstrator: Jana Boerner
Protocol
2.1. To begin take a glass dish with a tightly fitting lid [1].  Place a cotton ball in the dish [2].  
2.1.1. WIDE: Talent fits a glass dish with a tightly fitting lid. 
Videographer: Please take a still image of talent performing this action. Make sure that it is at least a half-body shot with the talent's face visible and zoom out so we have room for cropping. 
2.1.2. Talent places a cotton ball in the dish.

2.2. Under a fume hood, add 3 to 5 milliliters of ethyl ether to the cotton ball [1]. Immediately cover the dish with the lid [2].
2.2.1. Talent adds 3 to 5 mL  ethyl ether to the cotton ball. 
2.2.2. Shot of  the dish being covered with the lid.

2.3. Use a paint brush to pick up the third instar larvae of Drosophila from fly vials [1]. Transfer one larva into a small, open container [2]. 
2.3.1. CU: The 3rd instar larva are being removed from fly vials with a paint brush.
2.3.2. CU: A larva is being transferred into a small, open container.
2.4. Place the container in the glass dish with ethyl ether [1] and immediately close the dish tightly [2]. 
2.4.1. Talent places the container in the glass dish with ethyl ether. 
2.4.2. Shot of the dish being closed.
 
2.5. Use a dissection microscope  to check the larva for mobility every 30 seconds [1-TXT]. Transfer the anesthetized larva onto a glass microscope slide [2]. 
Authors: Please use your microscope camera to film the SCOPE shots and upload the file to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20451213
2.5.1. SCOPE: The moving larvae are being seen. TXT: The larva should be immobilized within 1 min
2.5.2. Shot of the anesthetized larva being placed on a glass microscope slide.
2.5.3. SCOPE: Anesthetized larva is being placed on the class slide with a brush.

2.6. Submerge the larva in a drop of insect saline [1]. Under the dissection microscope, remove most of the saline with a paper tissue [2]. Add saline to the side of the coverslip to fill in the space between the glass slide and the cover slip [3].
2.6.1. Talent adds insect saline over the larvae. 
2.6.2. SCOPE: A drop of saline is applied onto the larva.
2.6.3. SCOPE: The saline is being removed with tissue paper. 
2.6.4. CU: Saline is added through the side of the coverslip. 
	Comment by Jana Boerner: This should be moved to step 2.7.3
2.7. Position the larva dorsal side up for GF (G-F) ablation or ventral side up for TTMn (T-T-M-N) ablation [1-TXT]. Then slowly lower a glass coverslip onto the larva [2]. Add saline to the side of the coverslip to fill in the space between the glass slide and the cover slip [3].	Comment by Sulakshana  Karkala: AUTHORS: Please note that all pronunciation guides are given in red, italics. Kindly go through the same and change/provide alternate guides where necessary. 	Comment by Jana Boerner: Would be better to say “giant fiber”
2.7.1. SCOPE: The larva is being repositioned according to the ablation requirements. TXT: GF: Giant Fiber; TTMn: TergoTrochanteral Motorneuron
2.7.2. Talent lowers a glass coverslip onto the larva. 	Comment by Jana Boerner: We provided a scope video that would be nice here in addition
2.7.3. SCOPE: A glass coverslip is placed on the larva.
2.7.4. CU: Saline is added through the side of the coverslip
2.7.5. SCOPE: Saline is added to the coverslip and is covering the larva.
	Comment by Jana Boerner: A SCOPE video will be good here additionally to the CU
2.8. For GF ablation, check the positioning of the brain under high magnification on the dissection microscope [1]. Ensure the brain is lying level and is visible through the cuticle [2]. To displace any fat tissue covering the brain, use forceps to apply slight pressure to the coverslip and move the coverslip from side to side [3].
2.8.1. Talent changes the magnification to the highest power and looks through the microscope.
2.8.2. SCOPE: A level brain visible through the cuticle is being seen. 
2.8.3. CU: Pressure is being applied to the coverslip with forceps and the coverslip is being moved from side to side. 

2.9. Place the sample on a multi-photon microscope’s stage [1]. Use the GFP (G-F-P) filter to locate the sample in epifluorescence mode [2]. 
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/account/file-uploader?src=20451213
2.9.1. Talent places the sample on a multi-photon microscope’s stage. 
2.9.2. SCREEN: The GFP filter is being turned on and the sample is being seen in epifluorescence mode. 
	Comment by Jana Boerner: This step is performed on the microscope with view through the eyepieces.
2.10.  For GF ablation, identify the cell bodies in the brain [1]. Center the cells in the field of view and switch to 2-photon mode [2].
2.10.1. SCREEN: The cell bodies in the brain are being located. 
AUTHORS: For this shot, please hover the mouse over the cell bodies	Comment by Jana Boerner: This step is still being viewed through the eyepieces of the microscope
2.10.2. SCREEN: The cells are being centered in the field of view and the mode is being switched to 2-photon mode. 
	Comment by Jana Boerner: This is the first part that will be shown on a screen
2.11. Set the laser to 870 nanometers and adjust the detector gain to view the GFP-expressing cells with the Galvano scanner [1]. Define the area for ablation using a circular region of interest [2]. 
2.11.1. SCREEN: The laser is being set to 870 nm and the detector gain view is being adjusted. The GFP-expressing cells are being seen. 
2.11.2. SCREEN: The area of ablation is being defined in a circular ROI.
 
2.12. Set up the ablation protocol in the software [1]. Sequentially set one frame of acquisition, stimulation, followed by another acquisition frame [2].
2.12.1. SCREEN: The ablation protocol is being set up. 
2.12.2. SCREEN: A frame of acquisition, stimulation and another frame of acquisition are being set up in sequence. 
	Comment by Sulakshana  Karkala: AUTHORS: Is this the ablation protocol being set up?	Comment by Jana Boerner: correct
2.13. Start the stimulation laser power at a lower value and run the stimulation protocol [1]. If the ablation was not successful and only bleached the cell [2], increase the laser power by increments of 5% or the number of loops one at a time and run the protocol again [3].
2.13.1. SCREEN: The stimulation laser power is being set to a low value.
2.13.2.  and tSCREEN: The stimulation protocol is being run. 
2.13.3. SCREEN: A bleached cell is being seen. 
2.13.4. SCREEN: The laser power is being increased by 5% or the number of loops are being increased and the protocol is being run again. A bleached cell is being seen again.
2.13.5. SCREEN: The number of loops is being increased by one and the protocol is being run again.
2.13.6. SCREEN:A successful laser cell ablation is being seen.
 

2.14. After successfully ablating the cell, remove the coverslip [1]. With a paintbrush, gently pick up the larvae from the slide [2]. Then transfer the larvae into a food vial [3].
2.14.1. Talent removes the coverslip. 
2.14.2. CU: The larvae is being picked with a paintbrush. 
2.14.3. CU: Shot of the larvae being placed in a food vial. 
Representative Results
2.15. In GF-ablation samples, the ablation was verified through the absence of a GFP-labelled soma on the ablated side of the brain [1]. For the TTMn ablated larvae, the absence of TTMN on one side was easily recognized due to missing soma and dendrites [2]. 
2.15.1. LAB MEDIA: Figure 2A Video Editor: Please emphasize the area inside the circle
2.15.2. LAB MEDIA: Figure 2B Video Editor: Please emphasize the area inside the circle
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