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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 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 reasonably 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). 

4. 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: 41


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. Imaging Preparation
2.1. [bookmark: _GoBack]On the day of imaging, warm Tyrode’s buffer to 37 degrees Celsius in a water bath [1-TXT] and mount a coverslip seeded with the transfected cells of interest into a cell chamber [2].
2.1.1. WIDE: Talent placing buffer into water bath TEXT: See text for all buffer and solution preparation details
2.2. Secure the top of the chamber with a mounting gasket to prevent leaking [1] and use a delicate task wipe to remove any excess medium or adherent cells from the bottom of the coverslip [2].
2.2.1. Talent securing top of chamber
2.2.2. Talent wiping coverslip
2.3. Add 800 microliters of working buffer [1] and 4 microliters of 5-millimolar nuclear label to the cell chamber [2] and gently rock the chamber for 5-10 seconds [3].
2.3.1. Talent adding buffer to chamber, with buffer container visible in frame
2.3.2. Talent adding label to cell chamber, with label container visible in frame
2.3.3. Talent rocking chamber
2.4. Then cover the cell chamber with aluminum foil for a 10-minute incubation at room temperature [1].
2.4.1. Talent covering chamber with foil
3. Image Acquisition
3.1. To image the cells, select the 60x water immersion objective on a confocal microscope equipped with a spectral detector [1] and a drop of water to the objective [2].
3.1.1. WIDE: Talent selecting objective
3.1.2. Talent adding drop to objective
3.2. Place the loaded cell chamber onto the microscope stage [1] and tune the filter knob to select the appropriate filter set [2-TXT].
3.2.1. Talent placing chamber onto stage
3.2.2. Talent selecting filter set TEXT: e.g., DAPI/FITC/TRITC
3.3. Select the fluorescence widefield mode [1] and use the eyepieces to select a field of view containing cells expressing the cAMP FRET (camp fret) sensor [2-TXT].
3.3.1. Talent selecting mode, with monitor visible in frame
3.3.2. Talent at microscope, selecting FOV TEXT: cAMP: 3′-5′cyclic adenosine monophosphate; FRET: Fӧrster resonance energy transfer
3.4. Open the imaging software and select the confocal mode. Unlock the laser interlock button and click Live [1].
3.4.1. SCREEN: To be provided by Authors: Software being opened, confocal mode being selected, laser interlock being unlocked, then Live being clicked
3.5. Use the focus knob to focus on the cells while looking at the preview on the screen and open the A1 settings menu [1].
3.5.1. SCREEN: To be provided by Authors: Cells coming into focus, then A1 settings being opened
3.6. Check the boxes corresponding to the 405- and 561-nanometer laser lines and set the spectral detections to SD, the resolution to 10, and the channels to 31 [1].
3.6.1. SCREEN: To be provided by Authors: Boxes being checked, then parameters being set
3.7. Select the start and end wavelength values to set the wavelength range. Open the A1 settings menu to select the binning-skip icon, select the number 15 box, and click OK [1].
3.7.1. [bookmark: _Ref7166800]SCREEN: To be provided by Authors: Start and end wavelengths being selected, menu being opened, icon and number 15 box being selected, and OK being clicked
3.8. Set the laser intensities to 8% for the 405-nanometer laser and to 2% for 561-nanometer laser. Set the detector gain to 149 and the pinhole radius to 2.4 airy disk units [1].
3.8.1. SCREEN: To be provided by Authors: Laser intensities, detector gain, and pinhole radius being set
3.9. Set the scan speed to 0.25 spectral frames per second and select the unidirectional scan direction. Set the count to 4 and the scan size to 1024 x 1024 [1].
3.9.1. SCREEN: To be provided by Authors: Scan speed being set, unidirectional scan direction being selected, then count and scan size being set
3.10. To define the z-stack acquisition parameters, click View, Acquisition control, and ND acquisition and enter the file destination and name in the pop window to save the ND file [1].
3.10.1. SCREEN: To be provided by Authors: View, Acquisition control, and ND acquisition being clicked, them file destination and name being entered in popup window
3.11. Click the z-series box and click Live in the A1 Plus Settings window to open a live viewing window [1].
3.11.1. SCREEN: To be provided by Authors: Box being clicked, then Live being clicked and window being opened
3.12. Adjust the focus knob on the microscope to select the top of the cell and click Top in the ND acquisition window to set the current position as the top [1].
3.12.1. SCREEN: To be provided by Authors: Top of cell coming into focus/being selected, then Top being clicked
3.13. Adjust the focus knob on the microscope to select the bottom of the of the cell and click Bottom to set the current position as the bottom [1].
3.13.1. SCREEN: To be provided by Authors: Bottom of cell coming into focus/being selected
3.14. Enter 1 micrometer for the Step size, select top-bottom for the z-scan direction and click Run on to acquire a z-stack [1].
3.14.1. SCREEN: To be provided by Authors: Step size being set, z-scan direction being set, and Run being clicked
3.15. When the z-stack acquisition is complete, use a pipette to gently add the reagent of interest to the chamber without disturbing the cells [1-TXT].
3.15.1. Reagent being added TEXT: e.g., forskolin or vehicle control
3.16. After 10 minutes, change the filename and run the analysis again [1].
3.16.1. SCREEN: To be provided by Authors: Filename being changed, then Run being clicked
4. Image Analysis
4.1. At the end of the analysis, create new folders with the same filenames at the spectral z-stack images [1] and open the spectral image file of interest [2].
4.1.1. WIDE: Talent creating folder, with monitor visible in frame
4.1.2. SCREEN: To be provided by Authors: File being opened
4.2. Click File, Import-Export, and Export ND document. In the popup window, select the newly created folder, TIF for the file type, and Mono image for each channel and Keep bit depth [1].
4.2.1. SCREEN: To be provided by Authors: File, Import-Export, Export ND document being clicked, then folder, file type, and mono image for each channel, and keep bit depth being selected
4.3. Click Export to export the individual files to the folder [1] and open the linear spectral unmixing software [2-TXT].
4.3.1. SCREEN: To be provided by Authors: Export being clicked/file(s) being exported
4.3.2. SCREEN: To be provided by Authors: Software being opened TEXT: https://www.southalabama.edu/centers/bioimaging/resources.html
4.4. Open the Linear Unmixing.m file and click run. Browse and select the folder containing the exported .tif file sequence and click OK to open the Wavelength and Z-Slice window [1].
4.4.1. SCREEN: To be provided by Authors: File being opened, run being clicked, folder being selected, OK being clicked, and window opening
4.5. Copy the filename of first file without the z-slice and channel number from the folder and paste it into the first step of the Enter the Image Name box. Enter the number of channels Enter the number of wavelength bands box, and the number of z-slices in the Enter the number of Z-slices box and click OK [1].
4.5.1. SCREEN: To be provided by Authors: File name being copied and pasted, information being added to boxes, OK being clicked
4.6. Then, in the popup window, browse and select the Wavelength.mat file and click Open. Browse and select the Library.mat file in the new popup window and click Open again to initiate the slice unmixing [1].
4.6.1. SCREEN: To be provided by Authors: Wavelength.mat being located and selected, Open being clicked, then Library.mat being located and selected and Open being clicked
5. FRET Efficiency Calculation and Mapping
5.1. To calculate the FRET efficiency, open the multiFRRCF.m programming script [1] and enter the number of experimental trials to analyze in the how many folders to reslice box. Click OK, browse and select the unmixed folders, and click OK again [2].
5.1.1. WIDE: Talent opening script, with monitor visible in frame
5.1.2. SCREEN: To be provided by Authors: Number being entered, then OK being clicked, and unmixed folders being located and selected
5.2. In the new pop window, set the scaling factor to 12.4, the Threshold to 5.6, the X, Y, and Z Frequency to 5, 5, and 1, respectively, and the smoothing algorithm to Gaussian [1].
5.2.1. SCREEN: To be provided by Authors: Parameters being set
5.3. Then click Run to perform the FRET measurements and reslicing [1].
5.3.1. SCREEN: To be provided by Authors: Run being clicked/measurements and reslicing being performed
5.4. To map the FRET efficiency to camp levels, open the Mapping_FRET Efficiency_to_cAMP_concentration.m file and click Run [1].
5.4.1. SCREEN: To be provided by Authors: File being opened, Run being clicked
5.5. Navigate to and select the first grey scale FRET image and click OK [1].
5.5.1. SCREEN: To be provided by Authors: FRET image being located and selected, then OK being clicked
5.6. Then open the FRET-cAMP images to inspect the distribution of the cAMP signals in three dimensions [1].
5.6.1. SCREEN: To be provided by Authors: Image(s) being opened/3D signals being inspected 


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: 200. (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.
6. [bookmark: _Hlk27388131]Results: Representative 3D cAMP Distribution and Hyperspectral FRET Imaging and Analysis

6.1. In these images, 3-dimensional views of false-colored raw hyperspectral image data acquired using confocal microscopy [1] at baseline [2] and 10 minutes after forskolin treatment can be observed [3].

6.1.1. LAB MEDIA: Figure 2
6.1.2. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2A
6.1.3. LAB MEDIA: Figure 2 Video Editor: please emphasize Figure 2B

6.2. In this analysis, an acceptor fluorophore was completely photo-destructed [1], allowing spectral signatures of the donor and acceptor with a 1:1 stoichiometry to be obtained [2].

6.2.1. LAB MEDIA: Figures 3A, 3C, and 3E
6.2.2. LAB MEDIA: Figures 3A-3F

6.3. Non-transfected cells labeled with a nuclear dye [1] were utilized to obtain the pure spectrum of the dye fluorophore [2].

6.3.1. LAB MEDIA: Figure 3H
6.3.2. LAB MEIDA: Figures 3H and 3I

6.4. Combining the spectra of the donor [1], acceptor [2], and nuclear dye fluorophores [3] allows the creation of a 3-component library [4]. 

6.4.1. LAB MEDIA: Figures 3F, 3G, 3I Video Editor: please emphasize Figure 3F 
6.4.2. LAB MEDIA: Figures 3F, 3G, 3I Video Editor: please emphasize Figure 3G
6.4.3. LAB MEDIA: Figures 3F, 3G, 3I Video Editor: please emphasize Figure 3I 
6.4.4. LAB MEDIA: Figures 3D, 3F, 3I, and 3J Video Editor: please emphasize Figure 3J 

6.5. Here the sources of three background spectral signatures can be observed [1].

6.5.1. LAB MEDIA: Figures 4A-4C

6.6. Although these signals are distributed non-uniformly within the sample and cannot simply be subtracted out [1], adding the spectral signatures of these signals to the spectral library [2] and using linear unmixing to separate the signals provides an approach for removing these confounding signals from the donor and acceptor signals prior to calculating their FRET efficiencies [3].

6.6.1. LAB MEDIA: Figures 4A-4C
6.6.2. LAB MEDIA: Figure 4A-4D
6.6.3. LAB MEDIA: Figure 4

6.7. The 6-component spectral library [1] can then be used to perform linear spectral unmixing for each slice in the axial image [2].

6.7.1. LAB MEDIA: Figures 4A and 4B
6.7.2. LAB MEDIA: Figures 4 Video Editor: please show Figures 4A and 4B and sequentially add Figures 4C-4H

6.8. Here the changes in FRET efficiency [1] and cAMP levels in different XY plane slices can be observed [2], allowing a comparison between the baseline conditions [3] and the conditions 10-minutes after forskolin treatment [4].

6.8.1. LAB MEDIA: Figure 7 images and legends Video Editor: please emphasize FRET Efficiency columns
6.8.2. LAB MEDIA: Figure 7 images and legends Video Editor: please emphasize cAMP concentration columns
6.8.3. LAB MEDIA: Figure 7 graph Video Editor: please emphasize black Baseline data lines
6.8.4. LAB MEDIA: Figure 7 graph Video Editor: please emphasize green Forskolin data lines






Conclusion
7. 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 the 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: Click here to answer. Please use language that you will be comfortable memorizing and speaking aloud. Limit length to 30 or fewer words.[1].
7.1.1. 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?
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. [1].
7.2.1. 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?
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. [1].
7.3.1. 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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