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Author Questionnaire 

1. Microscopy: Does your protocol demonstrate the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or similar?  Y  
If you require a microscope but can record movies/images through your microscope with your own camera, please indicate Yes here: Enter Yes or No.  
If you require a microscope but you do not have a camera, 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:
Enter make and model of microscope.

2. Software: Does the part of your protocol being filmed demonstrate software usage?  Y
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps. Please upload all screen captured video files to your project page as soon as reasonably possible.

3. Filming location: Will the filming need to take place in multiple locations (greater than walking distance)?   Enter Yes or No.
If Yes, how far apart are the locations? Click to enter distance between locations.
 

· To ensure that your script can be filmed in one day, the Introduction, Protocol, and Conclusion sections are restricted to 55 shots (i.e., designated as 1.1.1., 1.2.1., etc). 

Protocol Length
Number of Shots: 54


Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which will be incorporated into the script. Authors will memorize the statements and then deliver them on camera.
· Enter the full name of the author who will deliver the statement on camera.
· Each author should deliver no more than two statements.
· Fill out both required statements. One optional statement may also be selected.
· Please answer in full sentences in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. 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 30 or fewer words.[1].

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera	

REQUIRED: What is the main advantage of this technique?

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 30 or fewer words.[1].

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so?
1.3. 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 30 or fewer words.[1].

1.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera
OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?

1.4. 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 30 or fewer words.[1].

1.4.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?

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 30 or fewer words.[1].

1.5.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

OPTIONAL: Why is visual demonstration of this method critical?

1.6. 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 30 or fewer words.[1].

1.6.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera

Is each interview statement 30 words or fewer? ☐ Yes
Has any author been assigned more than two statements? ☐ No

Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.7. Enter name of author who will introduce demonstrator: Demonstrating the procedure will be Click here to enter name of demonstrator(s)., a Click here to enter demonstrator job title. from my laboratory. Include additional demonstrators as needed.[1][2].

1.7.1. INTERVIEW: Author saying the above
1.7.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera




Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 

Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.
2. [bookmark: _GoBack]Aplysia californica Dissection 
2.1. Begin by using pins to position an anesthetized, 40-gram Aplysia californica animal ventral side up in a wax-lined dissection dish [1-TXT].
2.1.1. WIDE: Talent pinning animal TEXT: Anesthesia: 20 mL of 350 mM MgCl2 injection through ventral sufrace

2.2. Using dissection scissors, make a 2-3-centimeter midline incision along the most anterior extent of the foot [1] and pin down the flaps of the foot on either side of the incision to reveal part of the central nervous system and buccal mass [2].

2.2.1. Shot of ventrally pinned animal, then incision being made
2.2.2. Flap(s) being pinned

2.3. Use forceps and dissection scissors to carefully dissect away the buccal mass, revealing the cerebral ganglia [1], and sever the nerves innervating the animal’s body to excise the central nervous system, leaving a long length of the nerve to be stimulated [2].  

2.3.1. Buccal mass being dissected	Comment by Bridget Colvin: Authors: Are these steps be performed without a microscope?
2.3.2. Nerve(s) being severed

2.4. Use minutien pins to position the central nervous in a saline-filled elastomer-lined dish [1] and perfuse the dish with saline passed through a Peltier cooling device to maintain the preparation temperature at 15-16 degrees Celsius [2].

2.4.1. CNS being pinned
2.4.2. Dish being perfused

2.5. Use the forceps and microdissection scissors to remove excessive connective tissue from the nerves [1] and dissect away a superficial portion of the sheath on the ganglion or ganglia to be imaged [2-TXT].

2.5.1. Connective tissue being removed
2.5.2. Sheath being removed TEXT: Caution: To do make hole in sheath

2.6. Then dip the cleaned the ganglia in a solution of 0.5% glutaraldehyde in saline for 20 seconds [1] before returning the ganglia to the saline-perfused elastomer-lined dish to rinse away any excess glutaraldehyde [2].

2.6.1. Ganglia being placed into solution, with 0.5% glutaraldehyde in saline
2.6.2. Talent placing ganglia into dish

3. Voltage-Sensitive Dye (VSD) Staining

3.1. Before staining the ganglion of interest with voltage-sensitive dye, add the appropriate volume of oxonol dye to 500 microliters of saline to achieve a final dye concentration of 0.3 milligrams/milliliter [1-TXT] and use a handheld microdispenser to load 200 microliters of solution into a piece of polyethylene tubing with a similar diameter to that of the ganglion to be stained [2].  

3.1.1. WIDE: Talent adding dye to saline, with dye and saline containers visible in frame TEXT: e.g. RH155/NK3041
3.1.2. Talent loading dye solution into tubing

3.2. Using micromanipulator, carefully place the end of the tube over the target ganglion [1], lowering the tube until it forms a snug seal on the nerve [2].

3.2.1. Tube being placed over ganglion	Comment by Bridget Colvin: Authors: Can this be performed without a microscope?
3.2.2. ECU: Tube being lowered

3.3. Then dim the room lights to avoid photobleaching [1] and turn the microdispenser applicator knob every 5 minutes for an hour to force more dye onto the ganglion [2], checking the sample at 30 minutes to confirm that good staining is occurring [3].

3.3.1. Talent dimming room lights
3.3.2. Talent turning knob  
3.3.3. Shot of staining

4. Nerve Stimulation Preparation

4.1. After staining, keeping the lights dimmed, immerse the central nervous system sample in a saline-containing imaging chamber [1-TXT] and place an appropriate buffer material to the left and right of the sample [2-TXT].

4.1.1. WIDE: Talent placing tissue into chamber, with saline container visible in frame TEXT: Alternative: Prepare sample under green light
4.1.2. Material being placed TEXT: i.e., Tritonia or Aplysia: silicone pieces; Berghia: petroleum jelly blobs

4.2. Press a suitably sized piece of a coverslip over the tissue [1] and press firmly on the coverslip to flatten the tissue without damaging the neurons [2].

4.2.1. Coverslip being placed
4.2.2. Coverslip being pressed 

4.3. Then place the imaging chamber under a dissecting microscope [1].

4.3.1. Talent placing chamber under microscope

5. Suction Electrode Preparation

5.1. If stimulating a nerve to elicit a fictive motor program, carefully melt a segment of PE-100 polyethylene tubing over a flame while gently pulling both ends of the tubing segment [1] and cut the resulting taper at the desired point [2].

5.1.1. Talent pulling melted segment over flame
5.1.2. Taper being cut

5.2. Next, draw a small volume of saline through the tapered end of a polyethylene suction electrode [1] and use mouth suction to apply negative pressure to attach a length of thick-walled, flexible polymer tubing to the back end of the electrode [2].

5.2.1. Saline being drawn through electrode
5.2.2. Tubing being applied to back of electrode

5.3. Then draw the end of the nerve to be stimulated into the electrode under the microscope [1] and confirm that the saline in the electrode lacks bubbles that could interrupt the electrical conduction [2].

5.3.1. SCOPE: Nerve being drawn into electrode
5.3.2. SCOPE: Shot of electrode and ganglion and no bubbles

6. Imaging Preparation and Optimization 

6.1. For imaging of the ganglion, move the chamber to the imaging rig [1] and initiate saline perfusion through the recording chamber [2].

6.1.1. Talent placing chamber onto rig
6.1.2. Talent starting perfusion

6.2. Place a temperature probe near the preparation [1] and set the temperature as appropriate for the species being imaged [2-TXT].

6.2.1. Talent placing probe near preparation
6.2.2. Talent setting temperature TEXT: i.e., Tritonia: 11 °C; Aplysia: 15-16 °C; Berghia: 26-27 °C

6.3. Place one chlorided silver wire down the suction electrode, making sure that it contacts the saline in the electrode [1], and place a silver-silver chloride wire into the bath saline near the suction electrode [2].

6.3.1. Wire being placed down suction electrode into saline
6.3.2. Wire being placed into saline near suction electrode    

6.4. Lower the water immersion lens into the saline [1] and close the base diaphragm [2].

6.4.1. Lens being lowered
6.4.2. Talent closing diaphragm

6.5. Raise or lower the substage condenser [1] and adjust the focus until the edges of the diaphragm are in sharp focus, creating Köhler illumination [2].

6.5.1. Condenser being adjusted
6.5.2. SCREEN: To be provided by Authors: Focus being adjusted  

6.6. Focus on the region of the preparation to be imaged [1-TXT] and acquire an image of the ganglion of interest with the parfocal digital camera [2].

6.6.1. SCREEN: To be provided by Authors: Region coming into focus TEXT: Bias focus on smaller neurons over larger as necessary
6.6.2. SCREEN: To be provided by Authors: Image being acquired

6.7. Set the control panel gain switch to 1x and click the resting light intensity button to check the average resting light intensity of the diodes [1].
6.7.1. SCREEN: To be provided by Authors: Gain switch being set to 1x, then RLI being clicked Video Editor: please emphasize diode RLI when mentioned as necessary

6.8. Adjust the voltage level sent from a stimulator to the LED lamp power supply [1] and continue checking the average resting light intensity level until it is in the desired range [2].

6.8.1. Talent adjusting voltage level
6.8.2. SCREEN: To be provided by Authors: Shot of RLI intensity level at 3-4 V

6.9. Then set the control panel gain switch to 100x for the recording [1] and double-check that the spring or air table is floating [2].

6.9.1. Talent setting control panel gain switch
6.9.2. Shot of floating spring or air table  

7. Optical Recording

7.1. To begin the optical recording, after turning off or dim the room lights [1], set the file duration, pathway, and name in the imaging software and click Take Data to acquire files up to the capacity of the computer’s available RAM [2-TXT].

7.1.1. WIDE: Talent turning off lights
7.1.2. SCREEN: To be provided by Authors: File information being set, then Take Data being clicked TEXT: For acquisitions >RAM capacity, C++ acquisition program available via Dr. Jian-young Wu of Georgetown University

7.2. Take care to remain still during the recording, as small vibrations can introduce large artifacts into the optical recording data [1].

7.2.1. Talent at computer/imager, remaining still, with monitor visible in frame

7.3. To view the data immediately after the acquisition, use the Superimpose function to superimpose the data collected by all 464 of the diodes over the ganglion image and click any of the diodes represented in the software to expand the recorded data on a separate trace screen [1].

7.3.1. SCREEN: To be provided by Authors: Superimpose being clicked, then diode being clicked and data being expanded  

7.4. To achieve an exact alignment of the diodes with respect to the preparation, enter the x, y, and magnification factors as determined by a pinhole test [1-TXT].

7.4.1. SCREEN: To be provided by Authors: Factors being entered TEXT: See text for pinhole test details 

7.5. To maximize the action potential visibility and improve the neuron yield for subsequent spike-sorting, impose a bandpass Butterworth filter with 5- and 100-hertz cutoffs to remove both the low- and high-frequency noise [1].

7.5.1. SCREEN: To be provided by Authors: Filter and/or cutoffs being imposed

7.6. To save the filtered optical data as a text file for subsequent, on the Page screen, select the TP filter box and under the Output tab, select Save Page as ASCII [1].

7.6.1. SCREEN: To be provided by Authors: Page screen being opened, then TP filter box being selected, then Output tab being opened and Save Page as ACSII being selected

7.7. Then enter an appropriate filename into the dialog box that appears [1].

7.7.1. SCREEN: To be provided by Authors: Dialog box appearing and filename being entered  


Protocol Script Questions
Authors: Please use the step numbers from the script above (not step numbers from the manuscript) when answering the questions below. Please do not include steps that will be screen-captured and do not list entire sections.

A. Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps. 
Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

B. What is the single most difficult aspect of this procedure and what do you do to ensure success? Please list 1 or 2 individual steps from the script above.
Click here to list 1 or 2 individual steps, using the step numbers from the protocol section of the video script.


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 210. (Voiceover is the text that follows the two-digit numbers.)
· Please note that the video cannot include voiceover without an accompanying visual. 
· Notes in blue italics are for JoVE’s video editor.

8. Results: Representative Photodiode-Based Optical Imaging in Non-Transgenic Invertebrates

8.1. Skin contact with its seastar predator triggers Tritonia diomedea’s escape swim [1], consisting of a rhythmic series of whole-body flexions that propel it away to safety [2].

8.1.1. LAB MEDIA Figure 3A
8.1.2. LAB MEDIA: Figure 3A Video Editor: please sequentially emphasize gallop position, then crawl position in images

8.2. In this figure [1], raw [2] and filtered data from 20 diodes [3] recording activity before [4], during [5], and after stimulation of pedal nerve 3 are shown [6].

8.2.1. LAB MEDIA: Figures 3C and 3D
8.2.2. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize Figure 3C
8.2.3. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize Figure 3D
8.2.4. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize data to left of arrow in both Figures
8.2.5. LAB MEDIA: Figures 3C and 3D Video Editor: please add/emphasize arrow and “Stimulus to left PdN9” text in both Figures
8.2.6. LAB MEDIA: Figures 3C and 3D Video Editor: please emphasize data to right of arrow in both Figures

8.3. Immediately after acquisition [1], the signals measured by all 464 diodes of the recording array can be topographically displayed [2] over an image of the preparation in the imaging software [3].

8.3.1. LAB MEDIA: Figure 3E
8.3.2. LAB MEDIA: Figure 3E Video Editor: please emphasize red marks over image
8.3.3. LAB MEDIA: Figure 3E Video Editor: please emphasize image 
8.4. In this analysis, spike-sorting the filtered diode traces with ICA yielded 53 unique neuronal traces, 30 of which are shown here [1].	Comment by Bridget Colvin: Authors: Please define.

8.4.1. LAB MEDIA: Figure 3F

8.5. A strongly aversive tail stimulus to Aplysia californica elicits repeated waves of a two-part rhythmic escape response [1] consisting of a gallop period of several cycles of head lunges and tail pulls that move the animal quickly forward [2] and a subsequent crawling period [3].

8.5.1. LAB MEDIA: Figure 3A
8.5.2. LAB MEDIA: Figure 3A Video Editor: please emphasize Gallop image
8.5.3. LAB MEDIA: Figure 3A Video Editor: please emphasize Crawl image

8.6. In this representative analysis, 1 minute into a continuous 20-minute optical recording [1], pedal nerve 9 was stimulated to elicit the gallop-crawl motor program sequence [2].

8.6.1. LAB MEDIA: Figure 4C
8.6.2. LAB MEDIA: Figure 4C Video Editor: please add/emphasize arrow and accompanying text

8.7. The probabilistic Gaussian spatial distributions of the signals from all 81 recorded neurons were mapped onto the ganglion [1].

8.7.1. LAB MDIA: Video1 Video Editor: please speed up or show 00:00-00:10

8.8. Dimensionality reduction applied to the full recording [1] revealed that the gallop [2] and crawl phases of the escape program occupied distinct areas [3] and formed different trajectories in the principal component space [4].

8.8.1. LAB MEDIA: Figure 4E
8.8.2. LAB MEDIA: Figure 4E Video Editor: please emphasize cyan data line
8.8.3. LAB MEDIA: Figure 4E Video Editor: please emphasize dark blue data line
8.8.4. LAB MEDIA: Figure 4E






Conclusion
9. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Please answer one or two of the statements.
· Each statement is limited to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the sentences as spoken interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 

What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
9.1. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].

9.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera (Enter step numbers referred to.) 
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
9.2. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

9.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
9.3. Enter author name: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words. [1].

9.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera  

Is each interview statement 30 words or fewer? ☐ Yes
Thank you for addressing our questions. We will incorporate your answers and suggestions and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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