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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. 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.

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:  19
Number of Shots:  28 

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.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://www.jove.com/account/file-uploader?src=19141238

2. Laser Adjustment
2.1. For laser adjustment using a transmission photomultiplier, place the 8-well slide containing the transfected protoplasts under the microscope [1-TXT]. 
Authors: Please check that this is correct. For the laser adjustment, do you place the slide with the transfected protoplasts and use an empty well or place a completely empty slide? 
2.1.1. WIDE: Establishing shot of talent placing the slide under the microscope. TEXT: See text for protoplast transfection details

2.2. After selecting an empty well, choose line-scanning mode and histogram view, decrease the laser intensity to the minimum, and adjust the detector gain to detectable background noise [1].
2.2.1. SCREEN: To be uploaded by Authors Empty well is selected, line-scanning mode and histogram view are selected, laser intensity is decreased to the minimum, and detector gain is adjusted

2.3. Next, increase the laser intensity in steps of 0.5% while recording the corresponding signal [1-TXT].
2.3.1. SCREEN: To be uploaded by Authors Laser intensity being increased with recording of the corresponding signal. TEXT: Repeat for second laser line

2.4. For laser adjustment using the reflective mode, select an empty well, then apply a reflection filter, switch on the reflection mode, and ensure that the detector wavelength range covers the wavelength of the laser [1].
2.4.1. SCREEN: To be uploaded by Authors Empty well being selected, Reflection filter being applied, reflection mode is switched on and detector wavelength being checked.

2.5. Choose the line-scanning mode and histogram view, decrease the laser intensity to the minimum, and adjust the detector gain to detectable background noise [1].
2.5.1. SCREEN: To be uploaded by Authors Line-scanning mode and histogram view is selected, laser intensity being decreased to the minimum, and detector gain being adjusted

2.6. Next, move the objective to the lowest position [1] before moving it back up [2] until the reflection of the coverslip is visible [3]. Then, increase the laser intensity in steps of 0.5% while recording the corresponding signal [4].
2.6.1. Talent moving the objective to the lowest position. Videographer: Obtain multiple usable takes because this will be reused in 3.3.1
2.6.2. Talent moving the objective up. Videographer: Obtain multiple usable takes because this will be reused in 3.3.2
2.6.3. Shot of reflection of the coverslip. Authors: Can this be easily visualized/filmed?
2.6.4. SCREEN: To be uploaded by Authors Laser intensity is being increased with the recording of the corresponding signal 

2.7. For data evaluation, tabulate and sort the data by signal intensities, then plot the signal intensities against the relative laser power and choose the laser intensities resulting in a similar signal intensity [1].
2.7.1. SCREEN: To be uploaded by Authors Tabulated data being sorted and plotted by signal intensities, laser intensities with similar signal intensity being selected

3. Adjustment of Photomultipliers
3.1. For adjustment of the photomultipliers [1], select an empty well, then apply a reflection filter, switch to reflection mode, and ensure that the detector wavelength range covers the wavelength of the laser [2].
3.1.1. WIDE: Talent at the computer, opening software, monitor visible in frame. Videographer: Obtain a few shots of talent clicking the mouse and typing on the keyboard to use as b-roll throughout the video
3.1.2. SCREEN: To be uploaded by Authors Reflection filter being applied, reflection mode is switched on and detector wavelength being checked

3.2. Choose the line-scanning mode and histogram view, decrease detector gain to half the maximum, and adjust the laser intensity to detectable background noise [1].

3.2.1. SCREEN: To be uploaded by Authors Line-scanning mode and histogram view is selected, detector gain is decreased, and laser intensity being adjusted

3.3. Next, move the objective to the lowest position [1] before moving it back up [2] until the reflection of the coverslip is visible [3]. Then, increase the detector gain in 50-to-100-volt steps and record the corresponding signal [4-TXT]. 
3.3.1. Use 2.6.1. Talent moving the objective to the lowest position. 
3.3.2. Use 2.6.2. Talent moving the objective up. 
3.3.3. Shot of reflection of the coverslip.
3.3.4. SCREEN: To be uploaded by Authors Detector gain being increased with the recording of the corresponding signal. TEXT: Repeat for second detector

3.4. For data evaluation, plot the intensity against the detector gain for each detector, then choose the individual detector gains to obtain similar sensitivity [1].
3.4.1. SCREEN: To be uploaded by Authors Intensity against the detector gain for each detector is plotted, and individual detector gains being selected to obtain similar sensitivity

4. Förster Resonance Energy Transfer (FRET) Image Acquisition 
4.1. For image acquisition [1], choose the appropriate filters or dichroic mirrors and use the same dichroic mirror for all channels to enable line-by-line scanning [2-TXT]. Then select a water immersion objective for the imaging of live cells and choose 12- or 16-bit scanning with moderate scanning speed [3].
4.1.1. WIDE: Talent at the computer, opening software, monitor visible in frame.
4.1.2. SCREEN: To be uploaded by Authors Appropriate filters/dichroic mirrors being selected TEXT: Double dichroic mirror MBS 458/514 for the FRET-pair ECFP/EYFP
4.1.3. SCREEN: To be uploaded by Authors Water immersion objective being selected, 12- or 16-bit scanning and moderate scanning speed selected

4.2. Next, define the detection range, preferably 470 to 510 nanometers for donor detection and 530 to 600 nanometers for acceptor detection in the case of the FRET pair of enhanced cyan fluorescent protein, or ECFP (E-C-F-P), and enhanced yellow fluorescent protein, or EYFP (E-Y-F-P) [1]. Authors: How would you like our voiveover talent to pronounce FRET? Is it F-R-E-T or fret?
4.2.1. SCREEN: To be uploaded by Authors: Detection range being selected for donor and acceptor detection

4.3. After applying the detector and laser settings as demonstrated previously, revise the laser intensity based on the obtained laser power table, if required. Ensure that the signal-to-noise ratio covers the entire dynamic range of the detectors [1].
4.3.1. SCREEN: To be uploaded by Authors Laser intensities being revised.

4.4. After fine-tuning with the pinhole diameter while keeping the laser intensities and detector gains constant, perform the FRET measurements, taking images of at least 20 cells [1]. 
4.4.1. SCREEN: To be uploaded by Authors Fine-tuning with pinhole diameter, measurements being performed.

5. Determination of Crosstalk Corrections, Calibration of the Measurements, and Data Evaluation
5.1. To determine the Crosstalk Corrections, perform FRET measurements with cells expressing the donor fluorophore and cells expressing the acceptor fluorophore [1]. 
5.1.1. SCREEN: To be uploaded by Authors: FRET measurements being performed on cells expressing donor and acceptor fluorophore

5.2. For calibration of the measurements, perform FRET measurements with cells expressing the donor-acceptor fusion [1].
5.2.1. SCREEN: To be uploaded by Authors: FRET measurements being performed on cells expressing donor-acceptor fusion

5.3. For data evaluation, obtain line profiles of the cells, ensuring that each profile contains no more than one cell. Save the profiles as text files. Then, using the text file import option in the Data section, import the text files into a spreadsheet [1]. 
5.3.1. SCREEN: To be uploaded by Authors: Line profiles being obtained, profiles being saved as text files, and from the data section using text file import option, files being imported into a spreadsheet 

5.4. Next, read out the maximum values by applying the Max function, then list the obtained values in a table having a column each for donor emission ID (I-D), FRET emission IF (I-F), acceptor emission IA (I-A), and at least four data sets: donor only, acceptor only, donor-acceptor fusion, and measurement [1]. 
5.4.1. SCREEN: To be uploaded by Authors: Applying max function, the maximum value is selected, and obtained values being listed in a table. 

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

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot 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: 140. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 
6. Results: FRET Measurements in Living Plant Cells
6.1. [bookmark: _Hlk73992975]The laser adjustment revealed a linear increase in emission with increasing laser intensity [1]. As shown by a steeper slope, the emission of the 514-nanometer line was much higher [2] than the emission of the 458-nanometer line [3]. 
6.1.1. LAB MEDIA: Figure 2 Video Editor: Please emphasize the dotted line connecting the dots (indicating a linear relationship) in Figure 2A and B
6.1.2. LAB MEDIA: Figure 2 Video Editor: Please emphasize the slope (177.96) in Figure 2B
6.1.3. LAB MEDIA: Figure 2 Video Editor: Please emphasize the slope (105.16) in Figure 2A

6.2. Varying the detector gains at constant laser power [1] revealed an exponential behavior for both analyzed detectors [2]. 
6.2.1. LAB MEDIA Figure 3
6.2.2. LAB MEDIA Figure 3 Video Editor: Please emphasize the exponential curves in Figure 3A and B

6.3. The discrepancy in the spectral bleed-through of the donor and the acceptor [1] analyzed with recombinant purified proteins [2] and that analyzed with cells expressing those proteins [3] demonstrates that it is impossible to omit the determination of spectral bleed-through in living cells, likely caused by cellular pigments [4]. 
6.3.1. LAB MEDIA: Figure 4C
6.3.2. LAB MEDIA: Figure 4C Video Editor: Please emphasize the ‘recombinant’ bars in both graphs
6.3.3. LAB MEDIA: Figure 4C Video Editor: Please emphasize the LSM2 and LSM1 bars in both graphs.
6.3.4. LAB MEDIA: Figure 4C


6.4. The FRET efficiency between the labeled vacuolar ATPase (A-T-pace) subunits [1], VHA-A-ECFP (V-H-A-A-E-C-F-P) and VHA-a-EYFP (V-H-A-a-E-Y-F-P), decreased with increasing signal intensity [2]. In contrast, the interaction between VHA-E1-ECFP (VHA-E-One-E-C-F-P) and VHA-C-EYFP (V-H-A-C-E-Y-F-P) was independent of the signal intensity [3].
6.4.1. LAB MEDIA: Figure 5A, 5B. 
6.4.2. LAB MEDIA: Figure 5A, 5B. Video Editor: Please emphasize the dotted red line in Figure 5B
6.4.3. LAB MEDIA: Figure 5A, 5B. Video Editor: Please emphasize the dotted red line in Figure 5A






Conclusion
1. [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.
1.1. 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?
1.2. 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?
1.3. 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.



 2021, Journal of Visualized Experiments		Page 9 of 9
image1.png




