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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?  N  

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 possible.

3. Interview statements: Considering the Covid-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☐ 	Interviewees wear masks until the videographer steps away (≥6 ft/2 m) and begins filming. The interviewee then removes the mask for line delivery only. When the shot is acquired, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements outside of the filming date. JoVE can provide support for this option.

☐ 	Interview Statements are read by JoVE’s voiceover talent. 

☐ 	Author interview statement opt out (interview statements removed completely from paper). 

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 protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

Protocol Length
Number of Shots: 55

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.
· Fill out both required statements. 
· 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

Is each interview statement 30 words or fewer? ☐ Yes

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.

1.3. 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].

1.3.1. INTERVIEW: Author saying the above
1.3.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera
1.4. 

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. Acrylic Support Construction
2.1. To construct the acrylic supports, in a makerspace, open an appropriate vector graphics editor [1] and create file lines in RGB mode with a line stroke of 0.0001 point at which the RGB Red cuts lines and the RGB Blue etches lines [2].
2.1.1. WIDE: Talent opening editor, with monitor visible in frame
2.1.2. SCREEN: To be provided by Authors: File lines being created
2.2. Design and test the kerf key as illustrated [1]. As a precaution, test and account for kerf for all of the slit and hole measurements [2].
2.2.1. LAB MEDIA: S1.kerf_key
2.2.2. Talent testing kerf
2.3. In the software, select Plastic for the Material and Acrylic for the Material Type [1].
2.3.1. SCREEN: To be provided by Authors: Plastic and Acrylic being selected
2.4. For extra precision, use a caliper to measure the material thickness [1] and enter its thickness into the material thickness field [2].
2.4.1. Talent measuring thickness with caliper
2.4.2. SCREEN: To be provided by Authors: Thickness being entered
2.5. Auto-enable the Z-axis of the material focal point and set the Figure Type to None [1]. To change any advanced metrics on the laser cutter, such as the laser percentage Power or percent Speed, test the metrics with the kerf key [2].
2.5.1. SCREEN: To be provided by Authors: Z-axis being auto-enabled, Figure Type being set TEXT: Leave intensity at 0%
2.5.2. Talent testing metric(s)
2.6. Before cutting, follow the makerspace guidelines on powering up, using, and maintaining the laser cutter [1]. Then place the materials in the printer cavity [2] and cut the acrylic supports [3].
2.6.1. Talent powering up laser cutter
2.6.2. Talent placing materials into cavity
2.6.3. Talent cutting/laser cutting supports TEXT: Caution: Do not look at laser or leave acrylic sheet unattended while cutting
3. Plastic Support 3D Printing
3.1. For 3D printing of the plastic supports, click 3D Designs and Create to create a new design [1]. 
3.1.1. WIDE: Talent clicking 3D Designs and Create, with monitor visible in frame
3.2. To replicate this study’s exact 3D printed designs, download the archive 3D_Prints.zip and move the folder onto the desktop. Unzip and open the folder. In the online 3D modeling program workplane webpage, click Import and select the .stl files [1].
3.2.1. SCREEN: To be provided by Authors: Archive being downloaded, folder being moved, unzipped and opened, then file(s) being imported TEXT: Supplemental 3D Prints
3.3. To self-create or make adjustments to the designs, follow the website’s tutorials [1] … make edits [2] … and export the new designs as .stl files [3].
3.3.1. SCREEN: To be provided by Authors: Shot of website tutorial being opened and/or started
3.3.2. Talent at computer, making edit with monitor visible in frame OR SCREEN: To be provided by Authors: Edit being made
3.3.3. SCREEN: To be provided by Authors: Design being saved/exported
3.4. To obtain the mirror of each linear guide rail design, click on the object, press M, and select the arrow corresponding to the object’s width [1].
3.4.1. SCREEN: To be provided by Authors: Object being clicked, M being pressed, arrow being selected
3.5. Double-click the icon of the 3D printing slicing software to start the software and select Print, Machine Type, and 3D printer. Select the object and double-click the Move icon [1].
3.5.1. SCREEN: To be provided by Authors: Icon being clicked/software starting, Print, Machine Type, and 3D printer being selected, then object and Move icon being clicked
3.6. Click On Platform to ensure that the model is on the platform and click Center to place the object at the center of the build area [1-TXT].
3.6.1. SCREEN: To be provided by Authors: On Platform and Center being clicked TEXT: Alternative: Drag object to build area center
3.7. Next, calibrate the extruder of the 3D printer according to standard protocols [1] and confirm that there is enough filament for printing [2].
3.7.1. Talent calibrating extruder
3.7.2. Talent checking filament
3.8. Transfer the .gx file to the 3D printer [1] and print all of the types and quantities of plastic supports and enhancements [2]. For each print, check that the filament is sticking properly to the plate [3].
3.8.1. Talent transferring file, with monitor visible in frame
3.8.2. Piece being printed/removed from printer as if it were just printed
3.8.3. Shot of filament sticking to plate
3.9. [bookmark: _GoBack]In total, 8 linear guide rails, 16 linear guide rail blocks, 12-20 screws, 15 cross brackets, 16 magnet holders, 16 tube supports, 16 short linear guide rail supports, and 16 long linear guide rail supports must be 3D printed [1].
3.9.1. Shot of unassembled, organized by group, 3D printed materials Video Editor: please emphasize each group of materials as it is mentioned (e.g., guide rails, guide rail blocks, screws, etc)
4. Acrylic Support Structure Assembly
4.1. To assemble the support structure, insert a 30-millimeter-long plastic tube into the top tube support [1] and a 15-milliliter-long plastic tube into the bottom tube support of each cell [2].
4.1.1. WIDE: Talent inserting tube into top support
4.1.2. Talent inserting tube into bottom support
4.2. Insert a 40-millimeter-long plastic tube into the top tube [1] and a 20-millimeter-long plastic tube into the bottom tube [2], making sure that there is strong enough friction between the tubes to hold the tubes in place without allowing the inner tube to slide up and down if pulled [3].
4.2.1. Tube being inserted into top tube
4.2.2. Tube being inserted into bottom tube
4.2.3. Tube being pulled but not moving
4.3. If any tubes are warped, submerge the warped tube segments in boiling water for 1 minute [1] and straighten the tubes out on a towel, allowing the materials to reach room temperature before inserting them into the tubes [2].
4.3.1. Segment being inserted into tube 
4.3.2. Tube being straightened
4.4. Place two low-friction neodymium magnets and an inner tube into each magnet support [1] and check whether each pair of magnets repels each other [2].
4.4.1. Magnet and tube being placed into support
4.4.2. Magnet attraction being checked
4.5. Lodge the inner tube firmly into each magnet support such that the gravity acting on the magnets and the magnet support is not strong enough to dislodge the materials from the inner tube [1].
4.5.1. Tube being lodged
4.6. With the linear guide rail blocks facing the same direction, slide the blocks into the linear guide rail [1] and lodge the linear guide rails and blocks upright into the windows on the outer vertical walls [2].
4.6.1. Blocks being slide into rail
4.6.2. Rails and blocks being lodged upright into windows
4.7. Check that the block openings are facing upwards [1] and use two short linear guide rail supports, two long linear guide rail supports, four 10-millimeter-long iron screws, two 20-millimeter-long iron screws, and two hex nuts to secure one linear guide rail in place [2].
4.7.1. Shot of block opening/opening being checked
4.7.2. Shot of secured guide rail Video Editor: please emphasize supports, screws, and hex nuts when mentioned as possible
5. Pivoting Arm Construction and Infrared (IR) Sensor and Data Logger
5.1. To construct the pivoting arm, glue the two low-friction neodymium magnets on the bent end of the pivot arm to tether the metal-painted insect for flight [1].
5.1.1. WIDE: Talent gluing magnet(s)
5.2. Wrap a piece of aluminum foil on the unbent end of the pivot arm to create a flag counterweight and to break the infrared beam sent from the infrared sensor transmitter to the receiver [1].
5.2.1. Foil being wrapped
5.3. To set up the infrared sensor and data logger, place the infrared sensor transmitter inside the top linear guide rail block with the emitter of the beam facing downward [1] and place the infrared sensor receiver inside the bottom block facing up [2].
5.3.1. Talent placing transmitter into block
5.3.2. Talent placing receiver into block 
6. Flight Trial
6.1. To magnetically tether insects to the flight mill arm for a flight trial, apply magnetic paint to the pronotum of the insect [1] and let the paint dry for at least 10 minutes [2].
6.1.1. WIDE: Talent applying paint, with paint container visible in frame
6.1.2. Talent setting timer
6.2. Once dry, attach the insect to the flight mill arm magnets [1-TXT].
6.2.1. Insect being attached TEXT: Here Jadera haematoloma is shown
6.3. After attaching up to 8 insects, click File and Record in the flight analysis software [1]. Select the location of the recording file in the first pop-up window, making sure the file name includes the recording set number and the channel letter, and click OK [2].
6.3.1. Talent pressing File and Record, with monitor visible in frame
6.3.2. SCREEN: To be provided by Authors: Location being selected/file name being entered
6.4. In the next pop-up window, enter the anticipated length of the flight recording [1]. When the insects are in position [2], click OK to the begin flight. At the end of the recording, press Ctrl-S to finalize the file [3].
6.4.1. SCREEN: To be provided by Authors: Flight length being entered
6.4.2. Shot of insects in position
6.4.3. SCREEN: To be provided by Authors: Ok being clicked, recording being started. Then Crtl-S being pressed/file being finalized 
6.5. To make an event marker comment, click on the channel number and click Edit and Insert Commented Mark. Define the comment with the identification number of the new insect entering the chamber. Then click OK [1] and load the insect into the chamber [2].
6.5.1. SCREEN: To be provided by Authors: Channel, Edit, and Insert Commented Mark being clicked, comment being defined, then OK being clicked
6.5.2. Insect being loaded
6.6. To check the quality of the recordings, open the trough_diagnostic.png file generated by the standardize_troughs.py located in the Flight_scripts folder and check that all of the records are robust to changes in the minimum and maximum voltage value of the mean standardization interval [1].
6.6.1.  SCREEN: To be provided by Authors: File being opened, then records being checked
6.7. If the records are ok, specify all of the user settings and save and run the script. If the script run is successful, the corresponding ID number, chamber, and calculated flight statistics of the insect will be printed in the Python Shell [1].
6.7.1. SCREEN: To be provided by Authors: User settings being specified, the script being saved and run. Then shot of ID#, chamber, and flight statistics printed in shell
6.8. In addition, a comprised flight_stats_summary.csv file of the information will be printed in the Python Shell in the Flight_scripts directory data folder [1].
6.8.1. SCREEN: To be provided by Authors: Shot of file in folder



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: 206. (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.

7. Results: Comparative Analysis of Locomotor Activity by ZebraLab and WormScan Software Assays 

7.1. The representative flight data were obtained experimentally during Winter 2020 using field collected J. haematoloma from Florida as the model [1].

7.1.1. LAB MEDIA: Figure 9

7.2. In this set of trials, the flight data were successfully recorded for all of the channels without noise or disruption [1]. 

7.2.1. LAB MEDIA: Figure 6A 

7.3. In this analysis, however, the recorded signal was lost in channel 3 [1], which dropped the voltage immediately to 0 Volts, possibly due to the crossing over of open wires or the loosening of wires [2].

7.3.1. LAB MEDIA: Figure 6B 
7.3.2. LAB MEDIA: Figure 6B Video Editor: please emphasize 0 volt line from about 17:09-17:15

7.4. As observed for this trial [1], the trough diagnostic data generated by each revolution of the flight mill arm were robust, indicating that they largely deviated from the file’s mean voltage [2].

7.4.1. LAB MEDIA: Figure 7A
7.4.2. LAB MEDIA: Figure 7A Video Editor: please emphasize teal-colored squares

7.5. In this analysis [1], as the standardization interval around the mean increased, no change in the number of troughs was identified, suggesting no voltage noise and an accurate standardization [2].

7.5.1. LAB MEDIA: Figure 7B
7.5.2. LAB MEDIA: Figure 7B Video Editor: please sequentially emphasize yellow, green, darker green, blue, dark blue boxes (from top left to bottom right of file)

7.6. In contrast, for this flight [1], the troughs were either too sensitive [2] or had extraneous voltage noise that did not deviate largely from the file’s mean voltage [3]. As a result, its number of troughs decreased substantially as the standardization interval around the mean increased [4].

7.6.1. LAB MEDIA: Figure 7C
7.6.2. LAB MEDIA: Figure 7C Video Editor: please emphasize blue, green, and yellow squares in top right corner
7.6.3. LAB MEDIA: Figure 7C Video Editor: please emphasize dark blue squares in middle and bottom right of file
7.6.4. LAB MEDIA: Figure 7C

7.7. Individual, flight behaviors can be further characterized into four flight categories [1], bursts [2] … bursts to continuous [3] … continuous to bursts [4] … and continuous [5].

7.7.1. LAB MEDIA: Figure 8
7.7.2. LAB MEDIA: Figure 8 Video Editor: please emphasize Figure 8B
7.7.3. LAB MEDIA: Figure 8 Video Editor: please emphasize Figure 8D
7.7.4. LAB MEDIA: Figure 8 Video Editor: please emphasize Figure 8C
7.7.5. LAB MEDIA: Figure 8 Video Editor: please emphasize Figure 8A

7.8. Thus, the user can use this graphic output to assess and identify general flight behavior patterns despite unique variations in individual tracks [1].

7.8.1. LAB MEDIA: Figure 8


Conclusion
8. [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 give 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.
8.1. 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].

8.1.1. 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?
8.2. 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].

8.2.1. 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?
8.3. 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].

8.3.1. 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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