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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?  Enter Yes or No.  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
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 (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 include step-by-step descriptions of software usage?  Enter Yes or No.
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 videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☐ 	Interviewees self-record interview statements. JoVE can provide support for this option.

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

4. Filming location: Will the filming need to take place in multiple locations?   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 Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length

Number of Steps: 23
Number of Shots: 26

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· 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.

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.

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.

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.

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.


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.

1.6. 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.  
1.6.1. INTERVIEW: Author saying the above. 
1.6.2. The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.

1.7. 

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

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. Cultivation of Worms and Hardware Setup for Calcium Imaging

2.1. Four days before a calcium imaging experiment, streak Escherichia coli OP50 in a square pattern using a cell spreader on a new nematode growth medium, NGM plate [1].
2.1.1. WIDE: Establishing shot of talent streaking Escherichia coli on the plate 

2.2. Transfer two adult ST12 (ST-Twelve) worms onto the plate so that the worm spends most of the time in the bacteria during calcium imaging [1] and place the plate in a 20-degree Celsius incubator for 4 days [2].
2.2.1. Talent transferring the worms onto the plate
2.2.2. Talent placing the plate in incubator

2.3. Perform calcium imaging using a microscope equipped with a piezoelectric device for stimulation, a 2x objective lens, a high-speed sCMOS (See-MOS) camera, image splitting optics, an x-y motorized stage, an LED (L-E-D) light source for excitation, and a computer 
2.3.1. WIDE: Microscope setup. TEXT: See text manuscript for sCMOS camera specifications  

2.4. Turn on the precision computer and the x-y motorized stage controller [1], then turn on the amplifier and set the Volume adjuster to 10 and the Bass and Treble adjusters to 8 [2].
2.4.1. Talent putting the x-y motorized stage controller and computer on with monitor visible in screen 
2.4.2. Talent turning on amplifier and setting the volume, bass and treble 

2.5. To excite GCaMP (G-CAMP) and TagRFP (Tag-R-F-P), turn on the 488 and 560-nanometer lights of the LED light source. Set the 470 and 550-nanometer gauges of the control pod in the light source to 5% so that the intensity of the LED light is suitable for imaging [1].
2.5.1. Talent turning on LED light source and setting the intensity of LED 


3. Software Setup for Calcium Imaging

3.1. Download and install three software packages in Windows: mouse macro software for vibration control, software for running tracking, and software for data analysis [1].
3.1.1. WIDE: Talent at the computer opening the software

3.2. Double click on the tracking software file, then click the Run button and wait for 5 minutes to stabilize the software. Set the exposure time to 0.033 seconds and binning to 2-by-2 to ensure smooth image acquisition [1].
3.2.1. SCREEN: to be uploaded by Authors: Talent opening the tracking software, run button clicked, exposure time and binning set Authors: Please acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=18795978.

3.3. Input the information for image acquisition. For 500 images to be recorded twice with an interval of 10 seconds, enter 1,000 in the Images Total box, 500 in the Images box, and 10 in the Intervals box [1].
3.3.1. SCREEN: to be uploaded by Authors: Information on image acquisition being provided 

3.4. After turning on the Acquisition button, split the fluorescence image using image splitting optics, projecting the GCaMP channel and TagRFP channel onto two halves of the sCMOS camera. Calibrate the coordinates of the GCaMP and TagRFP channels and save the settings [1].
3.4.1. SCREEN: to be uploaded by Authors: Fluorescence image being split for GCaMP and TagRFP channels, coordinates for both the channels are calibrated, and software settings are saved.

3.5. Then, set the directory to output the data file and turn off the Acquisition [1].
3.5.1. SCREEN: to be uploaded by Authors: Talent setting directory to output the data file and turning off acquisition

3.6. Double click on the mouse macro system software and set the vibration properties. Read the Assay.txt file with the mouse macro system so that the mouse cursor is controlled based on the coordinates and the schedule in that file [1]. 
3.6.1. SCREEN: to be uploaded by Authors: Macro system software being opened, vibration properties being set, assay.txt files being read and is schedule in that file

3.7. Set the coordinates of the mouse cursor and wait time until stimulation after starting the recording, then set the frequency and the amplitude values in the software for vibration control [1].
3.7.1. SCREEN: to be uploaded by Authors: Coordinates for mouse cursor being set and frequency and amplitude values is set for vibration control

4. Preparation of Worms and Calcium Imaging 

4.1. Transfer a single worm expressing both GCaMP and TagRFP from the incubated plate to a fresh NGM plate where E. coli OP50 has been streaked [1].
4.1.1. Talent transferring worm onto a fresh NGM plate

4.2. Attach the NGM plate to the piezoelectric acoustic transducer using transparent adhesive tape [1]. 
4.2.1. Talent attaching the plate to the piezoelectric acoustic transducer TXT: Do not press the plate onto the actuator 

4.3. For calcium imaging, turn on the Acquisition button and find the worm at 2.5x magnification. Set the field of view as 1.1-by-1.1-millimeter with a resolution of 2.6 microns per pixel [1].
4.3.1. SCREEN: to be uploaded by Authors: Acquisition button is turned on, parameters for microscopy are being set and worm are observed under microscope

4.4. Turn off the bright light and click on the Homing button to track the fluorescent spot of a worm, which initiates the movement of the X-Y stage to keep the maximum intensity region of the worm in the middle of the field of view in the TagRFP image [1].
4.4.1. SCREEN: to be uploaded by Authors: Bright light being turned off; homing button is turned on and fluorescent spot of worm is spotted

4.5. Ensure that the values of intensity are approximately 1,000. If not, fine-tune the 470 and 550-nanometer gauges of the control pod in the light source [1].
4.5.1. SCREEN: to be uploaded by Authors: Values of intensity bars being set and checked 

4.6. Press the Run button in the mouse macro system to allow for mouse cursor control and verify that the output BMP file is appropriately created [1].
4.6.1. SCREEN: to be uploaded by Authors: Run button is being pressed, recording is started, worm being tracked, and output BMP file is created

5. Data analysis 

5.1. Create a folder on the desktop and name it CalciumImaging, then create a folder inside the CalciumImaging folder and name it CIResult for the output result files [1].
5.1.1. SCREEN: to be uploaded by Authors: Folders created and named

5.2. Double click on the DualViewImaging.nb file written in the data analysis software and insert the file paths to the CIResult folder and to the folder with the BMP file [1].
5.2.1. SCREEN: to be uploaded by Authors: Talent clicking on the imaging files from software and inserting file path to CI result folder and BMP file

5.3. Push the Shift and Return keys simultaneously [1] to start an automatic analysis, which uses the value of a maximum intensity region in the TagRFP image [1].
5.3.1. Talent pushing the shift and return keys.
5.3.2. SCREEN: to be uploaded by Authors: Shift and Return keys being pressed to start an automatic analysis

5.4. Finally, check whether the output files are appropriately created in the CIResult folder [1-TXT].
5.4.1. Talent checking/showing the output files with monitor visible in screen TEXT: See text for output file names



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

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.



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: 112. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

6. Results: Calcium imaging in Freely Behaving Caenorhabditis elegans with Well-Controlled, Nonlocalized Vibration

6.1. [bookmark: _Hlk69118141]In the representative analysis, GCaMP and TagRFP channel data was obtained as a series of images [1].
6.1.1. LAB MEDIA: Takuma Sugi - Supmovie1-1.m4v   


6.2. Displacement of the Petri dish induced by nonlocalized vibration system was also quantified [1].
6.2.1. LAB MEDIA: Figure 7
 
6.3. The displacement can be controlled by setting the amplitude value in the software for vibration control [1] and the volume adjuster in the amplifier [2], whereas the frequency can be regulated by setting the frequency value in the software [3].
6.3.1. LAB MEDIA: Figure 3B Video Editor: please emphasize on arrow marked with amplitude
6.3.2. LAB MEDIA: Figure 4 Video Editor: please emphasize on arrow marked with volume in amplifier 
6.3.3. LAB MEDIA: Figure 4

6.4. A transient calcium response of AVA neurons was observed upon stimulation with vibrations having a frequency of 630 Hertz and a displacement of approximately 4.5 micrometers per second, indicating that the AVA neuron was activated during a worm’s backward response to the nonlocalized stimulation [1].
6.4.1. LAB MEDIA: Figure 6 

Conclusion
7. [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the 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.
7.1. Enter author name: (Enter step numbers referred to.) Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
7.2. 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.
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
7.3. 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.


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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