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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.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.

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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://review.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen-captured video files to your project page as soon as possible.

3. 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.

4. Testimonials (optional): Would you be open to filming two short testimonial statements live during your JoVE shoot? These will not appear in your JoVE video but may be used in JoVE’s promotional materials. Enter Yes or No.

If Yes, please provide the full name and position (e.g., Director of [Institute Name], Senior Researcher [University Name], etc.) of the author willing to participate.
Enter full author name, Enter author position

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 16  
Number of Shots: 52 

Interviews
Videographer: Obtain headshots for all authors available at the filming location. 

Answers to these questions will become interview statements that you will deliver on camera.
· Introduction: Answer the 1st REQUIRED prompt and 1 additional question; Conclusion: Answer any 3 questions. No more than 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· Speak naturally and avoid reading the lines.
· Limit the length of each statement to 20 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

Authors: Please note that the questions will not appear on screen. Please answer in stand-alone full sentence with sufficient context

INTRODUCTION:

REQUIRED: Summarize your research focus and the main questions it aims to 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 20 or fewer words.

Describe the research gap or limitation in existing methods and how this protocol addresses them.
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 20 or fewer words.
Describe the research contexts or systems in which this protocol can be applied.
1.3. 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 20 or fewer words.
CONCLUSION:
What does this protocol allow researchers to study or measure?
1.4. 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 20 or fewer words.

Describe the most important consideration or challenge when performing this protocol.
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 20 or fewer words.

Are there any additional methods or analyses that can be performed following this procedure?
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 20 or fewer words.

How can future studies build on this work? Describe the questions or research directions that can be investigated next.
1.7. 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 20 or fewer words.


Videographer: Obtain headshots for all authors available at the filming location.




Protocol  
[bookmark: _Hlk188263998]Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) with purple font are the narration.  JoVE is responsible for the narration of the protocol and results.
· Red italics are pronunciation guides indicating how the word will be spoken. 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product for that step in advance.
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Videographer: Please always record an audio slate while filming each shot mentioned in the shotlist.

2. Sample Preparation and Staining Procedure
Demonstrator: Click here to enter name of demonstrator(s) 

If the same person is the demonstrator throughout, mention them once here and remove the "Demonstrator" field from the other sections; if the demonstrator changes, retain the field in the respective sections.

2.1. Begin by retrieving tissue culture flask containing HT22 (H-tee-twenty-two) cells from the 37 degrees Celsius incubator [1]. Next, check whether the cells have reached 80 percent confluence [2]. Discard the old medium [3] and add 0.25% trypsin to the flasks and incubate at room temperature for 1 to 2 minutes [4]. 
Authors: Could you please specify the culture vessel used to grow the HT22 cells? Was it a T25 flask as mentioned above?
Authors: Could you please specify the volume of 0.25% Trypsin added to the culture vessel?
2.1.1. WIDE: Talent placing culture flask containing HT22 cells inside the biosafety cabinet.
2.1.2. SCOPE: Shot of healthy 80 percent confluent HT22 cells.
2.1.3. CU: Talent aspirating the old medium from the culture flask.
2.1.4. Talent adding 0.25 percent trypsin to cover the cells and leaving the plate at room temperature for 1 to 2 minutes.

2.2. Now, add complete DMEM (dee-em-ee-em), at three times the trypsin volume to stop dissociation reaction [1]. Transfer the cell suspension to a 15-milliliter conical tube [2]. Centrifuge at 175 g for 3 minutes at room temperature [3]. Discard the supernatant and resuspend the pellet in complete DMEM to obtain a single-cell suspension [4]. 
Authors: Could you please specify the exact volume of DMEM used to resuspend the pelleted cells?
2.2.1. CU: Talent adding complete DMEM to the culture vessel to quench the trypsinization reaction.
2.2.2. Talent transferring the cell suspension to a 15-milliliter conical tube.
2.2.3. Talent placing the conical tube in the centrifuge.
2.2.4. Shot of talent discarding the supernatant and resuspending the cell pellet in complete DMEM.
Videographer: Obtain CU shot of cell pellet as well to show as an inset.
2.3. Count the cells using a hemocytometer [1]. Then, seed 5,000 cells in 100 microliters of complete medium, per well of a 96-well plate [2]. Incubate at 37 degrees Celsius with 5 percent carbon dioxide, for 24 hours [3].
2.3.1. Shot of talent counting the cells using a cell-counting chamber.
2.3.2. CU: Talent adding cells in 100 microliters of complete medium into each well of a 96-well plate.
2.3.3. Talent placing the 96-well plate in a 37 degrees Celsius incubator.

2.4. Before staining, confirm that the cells are at 70% confluency forming a single, well-dispersed monolayer [1]. Prepare working dye solutions [2 – TXT]. Discard the old medium [3] and wash each well twice with 100 microliters of PBS [4]. 
2.4.1. SCOPE: Shot healthy cells forming a monolayer at 70 percent confluency.
2.4.2. Shot of talent preparing dye solution. TXT- Propidium iodide - 6.684 µg/mL; Hoechst 33342 - 10 µg/mL
2.4.3. CU: Talent discarding the old medium from the wells of the 96-well plate.
2.4.4. CU: Talent washing each well with 100 microliters of PBS.
Videographer: Please obtain multiple reusable takes of 2.4.4, as this will be used again later in the protocol.

2.5. Add the dye working solution [1] and incubate the plate at room temperature in the dark for 30 minutes [2]. After incubation, each well twice with 100 microliters of PBS [3], and then add DMEM [4].
Authors: Could you please confirm the amount of dye working solution added to each well of the 96-well plate.
Authors: Could you specify the amount of DMEM added to each well in narration step 4.
2.5.1. CU: Talent adding the dye working solution to each well.
2.5.2. Talent covering the plate to protect it from light and leaving it on the bench for 30 minutes.
2.5.3. Please reuse 2.4.4
2.5.4. CU: Talent adding DMEM to each stained and washed well.

3. High-Content Imaging Setup
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Switch on the high-content imaging instrument and start the computer [1]. Open the instrument’s analysis software [2]. Load the stained 96-well plate into the instrument [3] and select a field of view containing the samples for imaging [4].
3.1.1. WIDE: Talent switching on the high-content imaging instrument and computer.
3.1.2. SCREEN: Instruments’ analysis software being opened.
3.1.3. CU: Talent loading the stained 96-well plate into the imaging instrument.
3.1.4. SCREEN: A sample-containing field of view being selected for imaging.
Authors: Please create a screen capture video of the shots labelled SCREEN and upload them onto your project page: https://review.jove.com/files_upload.php?src=21918263

3.2. In the Objective and Camera settings, select 20XPh1SPlanFluorELWDADM (twenty-ex-pee-h-one-es-plan-floor-ee-el-w-d-a-d-m) as the magnification, set Camera binning to 2, and select Widefield acquisition mode [1]. In Plate mode, select the corresponding 96-well plate and adjust its parameters using the product dimensions [2]. Under Site Option, select nine fields per well, and enable laser-based focusing [3]. In Autofocus, measure the bottom thickness of at least three wells, and enter the calculated average as the Bottom thickness [4]. Then set the allowable thickness variations - within individual wells, between adjacent wells, and across the entire plate, to assist accurate laser focusing [5].
3.2.1. SCREEN: 20XPh1SPlanFluorELWDADM objective being selected, camera binning being set to 2, and Widefield acquisition mode being chosen.
3.2.2. SCREEN: 96-well plate type being selected and the plate dimensions being entered in Plate mode.
3.2.3. SCREEN: Under Site Option nine fields per well being selected and laser-based focusing being enabled.
3.2.4. SCREEN: The average plate-bottom thickness value being entered
3.2.5. SCREEN: Autofocus variation parameters being adjusted.

3.3. Under Wavelengths, set the number of wavelengths to three [1]. For the first illumination, select DAPI (dappy) and choose Auto Correction for FL (f-el) under Shading Correction [2]. After locating the image, begin with an exposure of 20 to 30 milliseconds, adjusting it as required to obtain moderate fluorescence without overexposure [3]. Set the bit depth to 16 [4]. 
3.3.1. SCREEN: Number of wavelengths being set to three.
3.3.2. SCREEN: DAPI being selected as the first illumination, and Auto Correction for FL being chosen.
3.3.3. SCREEN: Initial exposure time being set between 20 and 30 milliseconds and fluorescence image being previewed.
3.3.4. SCREEN: Exposure being adjusted as required and bit depth being set to 16. 

3.4. Select Laser with z-offset for focusing and select Use Z-stack, select Calculate Offset, to choose an appropriate focal distance [1]. Enable Digital Confocal and set Increase Sharpness and Reduce Noise to 0.200 [2].
3.4.1. SCREEN: Laser with z-offset being selected and Calculate Offset being used to determine the focal distance.
3.4.2. SCREEN: Digital Confocal being enabled and Increase Sharpness and Reduce Noise being set to 0.200.

3.5. For the second illumination, select Cy3 (sigh-three) and apply the previously established exposure and focus settings [1]. For the third illumination, select TL 25 (tee-el-twenty-five) and adjust the exposure and focus in the same manner [2]. 
3.5.1. SCREEN: Cy3 being set as the second illumination and previously determined exposure and focus settings being applied.
3.5.2. SCREEN: TL 25 being set as the third illumination and previously determined exposure and focus settings being applied.

3.6. In the Run tab, name the plate using the format plate name, cell type, experiment ID, date, objective magnification, and imaging type [1]. Confirm the channel parameters under Description [2] and select Acquire Plate to begin imaging [3]. After acquisition is complete, close the software and switch off the instrument and computer [4].
3.6.1. SCREEN: The plate name according to the specified naming convention being entered along with experiment ID, objective magnification, and imaging type.
3.6.2. SCREEN: The channel parameters under Description being confirmed.
3.6.3. SCREEN: Acquire Plate being selected to begin imaging.
3.6.4. SCREEN: Automated plate acquisition in progress.
3.6.5. WIDE: Talent closing the software and switching off the imaging instrument and computer.

4. Live–Dead Image Processing and Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Open the instrument analysis software, select Review Plate, and then select Plate [1]. In Date view, choose Well Arrangement and select a field of view from the positive group as a reference [2]. Finally, under Run Analysis, select the Live–Dead processing program [3].
4.1.1. SCREEN: Analysis software being opened and Review Plate being selected followed by Plate.
4.1.2. SCREEN: Well arrangement in Date view being selected and a positive-group field of view being chosen as the reference
4.1.3. SCREEN: Run Analysis being opened and the Live–Dead processing program being selected.
4.2. Configure Wavelength 1 and Wavelength 2 sequentially by first setting the source to DAPI under Wavelength 1 parameters and retaining the Standard algorithm [1]. Set Stained Cell type to All Cells and Stained Area to Nucleus [2]. Set Approximate Minimum Width to 8 to 10 micrometers, Approximate Maximum Width to 30 to 35 micrometers and Intensity above local background to 2,000 to 10,000 gray levels [3]. Enable Split Touching Objects and use Preview to assess object recognition [4].
4.2.1. SCREEN: Wavelength 1 Source being set to DAPI and Standard algorithm being selected.
4.2.2. SCREEN: Stained cell type being set to All Cells and Stained area to Nucleus.
4.2.3. SCREEN: Minimum width, Maximum width, and intensity-above-local-background parameters being set.
4.2.4. SCREEN: Split Touching Objects being enabled and Preview being selected to inspect the recognition mask.

4.3. Under Wavelength 2 Parameters, set the source to Cy3 [1]. Set Stained Cell type to Dead and Stained Area to Nucleus [2]. Apply the same Minimum Width, Maximum Width, and Intensity-above-local-background ranges used for Wavelength 1 [3]. Open Configure Summary Log, and select the parameters required for data output [4]. Perform a Test Run, assess the recognition results, and save the settings when the recognition is satisfactory [5].
4.3.1. SCREEN: Wavelength 2 Source being set to Cy3.
4.3.2. SCREEN: Stained cell type being set to Dead, Stained area to Nucleus.
4.3.3. SCREEN: Same object-width and intensity parameters being set, as before.
4.3.4. SCREEN: Configure Summary Log being opened and selecting the required output parameters.
4.3.5. SCREEN: A Test Run being performed, recognition results being reviewed, and settings being saved.





















Results
Please review this section to make sure that it accurately reflects your findings.
· This section will not be recorded by the videographer. It only includes the figures/tables from your manuscript (called LAB MEDIA). 
· Use Track Changes when making edits or revisions. Ensure the voiceover length is below 200 words. Current word count: XXX.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Using Propidium iodide plus Hoechst 33342 (hoekst – three-three-three-four-two) double staining, the Live Dead module identified all nuclei in the DAPI channel and dead-cell nuclei in the Cy3 channel [1]. Its marking result was reported to be generally comparable with those obtained using Multi-Wavelength Cell Scoring [2], CME [3], and ImageJ [4].
5.1.1. LAB MEDIA: Figure 3. Video Editor: Please highlight image B and add arrows pointing to the green and red cells, labeled “Live” and “Dead,” respectively
5.1.2. LAB MEDIA: Figure 3. Video Editor: Please highlight image A and add arrows pointing to the grey and red cells, labeled “Live” and “Dead,” respectively
5.1.3. LAB MEDIA: Figure 3. Video Editor: Please highlight image C and add arrows pointing to the yellow and blue cells, labeled “Live” and “Dead,” respectively
5.1.4. LAB MEDIA: Figure 3. Video Editor: Please simultaneously highlight images D and E, labeling them “All Cells” and “Dead Cells,” respectively.

5.2. Across nine fields of view, no significant differences were reported among Live Dead, the other evaluated processing methods, and traditional manual counting for total cell count [1], dead-cell count [2], or the dead-to-all-cell ratio [3]. Across 81 fields of view, no significant difference was reported for the dead-cell-area ratio [4], although the average fluorescence-intensity ratio differed significantly among the instrument-based methods [5].
5.2.1. LAB MEDIA: Figure 5. Video Editor: Please highlight ‘live’ bar in one color, and all bars in Graph A at the same time in another color.  
5.2.2. LAB MEDIA: Figure 5. Video Editor: Please highlight ‘live’ bar in one color, and all bars in Graph B at the same time in another color
5.2.3. LAB MEDIA: Figure 5. Video Editor: Please highlight ‘live’ bar in one color, and all bars in Graph ‘C’ and ‘D’ at the same time in another color
5.2.4. LAB MEDIA: Figure 5. Video Editor: Please highlight ‘live’ bar in one color, and all bars in Graph E at the same time in another color
5.2.5. LAB MEDIA: Figure 5. Video Editor: Please highlight all bars in Graph F at the same time in different colors.
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