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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.

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:  21
Number of Shots:  42 

Introduction
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.
· Answer the 1st REQUIRED question and at least 2 other questions (1.2 – 1.10) below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· 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: What is the scope of your research? What questions are you trying 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 30 or fewer words.

What are the most recent developments in your field of research?
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.
What technologies are currently used to advance research in your field?
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 30 or fewer words.
What are the current experimental challenges?
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 30 or fewer words.

What significant findings have you established in your field?
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.

What research gap are you addressing with your protocol?
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.

What advantage does your protocol offer compared to other techniques?
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 30 or fewer words.
How will your findings advance research in your field?
1.8. 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.
What new scientific questions have your results paved the way for?
1.9. 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.
What research questions will your laboratory focus on in the future?
1.10. 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.


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

Testimonial Questions (OPTIONAL): 

Answers to these questions will not appear in the video but may be featured in our journal's promotional materials.
· Enter the full name of the author who will deliver the statement.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Answers will be mildly edited for clarity.
· Limit the length of each statement to 50 words or fewer.


How do you think publishing with JoVE will enhance the visibility and impact of your research?
1.11. 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 50 or fewer words.
Can you share a specific success story or benefit you’ve experienced—or expect to experience—after using or publishing with JoVE? (This could include increased collaborations, citations, funding opportunities, streamlined lab procedures, reduced training time, cost savings in the lab, or improved lab productivity.)
1.12. 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 50 or fewer words.


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.) 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. 

2. Application of the SYTO 9/PI Stain
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. To begin, prepare at least 10 milliliters of sterile 0.85 percent saline buffer [1]. Using sterile, deionized water, prepare a 0.2 millimolar working stock solution of propidium iodide and a 33.4 micromolar working stock solution of SYTO 9 [2].	Comment by Pallavi  Sharma: Authors: Please provide a pronunciation guide for SYTO 9
2.1.1. WIDE: Talent with 10 milliliters of sterile 0.85 percent saline buffer.
2.1.2. Talent pipetting sterile, deionized water in a labelled microcentrifuge tube.

2.2. Gently mix the Candida glabrata cells in each well of the treatment plate [1]. Measure the optical density at 600 nanometers for each treatment condition [2]. Then, calculate the volume of buffer required to resuspend the cells to an optical density at 600 nanometers of 1 [3].
2.2.1. Talent using a multi-channel pipette to gently mix cells in a 96-well treatment plate.
2.2.2. Talent placing the plate in a spectrophotometer and measuring OD600.
2.2.3. Talent calculating buffer volume based on OD600 values on a lab notebook or computer.
2.3. Then, centrifuge the yeast cells after mock or stress treatment at 3,000 g for 5 minutes [1]. Carefully aspirate and discard the supernatant [2]. Resuspend the pellet in sterile saline buffer to an optical density of 1 using the previously calculated value [3-TXT].
2.3.1. Talent placing the samples into a centrifuge and starting the spin.
2.3.2. Talent aspirating the supernatant from each tube with a pipette, leaving the pellet intact.
2.3.3. Talent using a multi-channel pipette to resuspend the cell pellets in the correct volume of sterile 0.85 percent saline buffer. TXT: Reserve 50 µL from each sample for unstained & single-stain controls

2.4. Next, aliquot 16 microliters of the post-treatment sample, resuspended in 0.85 percent saline buffer, into a 50-microliter PCR tube [1]. Add 2 microliters working stock of the propidium iodide and SYTO 9 to reach a final volume of 20 microliters [3]. Gently pipette to mix the contents of the tube [3] and incubate the stained sample for 30 minutes in the dark at room temperature [4].
2.4.1. Talent pipetting post-treatment sample into a PCR tube.
2.4.2. Talent adding PI and SYTO 9 working stock to the tube.
2.4.3. Talent gently pipetting to mix the contents of the polymerase chain reaction tube.
2.4.4. Talent placing the tube in a black box and closing the lid to begin incubation.

3. Setting up and Calibrating the Flow Cytometer
Demonstrator: Click here to enter name of demonstrator(s) 
3.1. On the flow cytometer, select a 530-nanometer bandpass filter for the green channel and a 600-nanometer long-pass filter for the red channel [1-TXT].
3.1.1. SCREEN: Show the flow cytometer interface with BL1 configured for 530 nanometer ± 30 nanometer bandpass and BL3 set for a 600 nanometer long pass filter. TXT: Use 488 nm blue laser for excitation
Authors: Please create screen capture videos of the shots labeled as SCREEN, create a screenshot summary, and upload the files to your project page as soon as possible: https://review.jove.com/files_upload.php?src=21046573
3.2. Set the flow cytometer flow rate to 200 microliters per minute [1]. Then, run the sample and stop the acquisition after collecting a minimum of 30,000 events [2].
3.2.1. SCREEN: Show the Flow Rate settings being adjusted to 200 microliters per minute.
3.2.2. SCREEN: Show the event counter on the cytometer interface crossing 30,000, and the acquisition stops automatically or by user input.

3.3. Now, dilute 16 microliters of the mock-treated, unstained sample into 200 microliters of sterile 0.85 percent saline buffer [1]. Immediately before flow cytometry, gently pipette to mix the sample [2]. Run the sample and adjust the voltages of the forward scatter and side scatter channels so that the population appears centered in the forward scatter versus side scatter density plot [3].
3.3.1. Talent pipetting 16 microliters of mock-treated, unstained sample into 200 microliters of sterile saline buffer in a clean tube.
3.3.2. Talent gently pipetting to mix the diluted sample just before placing it into the cytometer.
3.3.3. SCREEN: Show the forward scatter versus side scatter plot and demonstrate adjusting the FSC and SSC voltages until the population centers on the plot.

3.4. Next, mix 24 microliters of mock-treated, stained sample with 24 microliters of either 1,000 millimolar hydrogen peroxide-treated or heat-killed stained sample [1].
3.4.1. Talent pipetting equal volumes of live and dead stained samples into a microcentrifuge tube and mixing them.

3.5. Divide the mixed live and dead sample into three separate tubes of 16 microliters each [1]. Stain the tubes with 2 microliters each of SYTO 9, propidium iodide, and a mix of SYTO 9 and propidium iodide [2-TXT]. 
3.5.1. Talent pipetting the sample into 3 tubes.
3.5.2. Talent pipetting SYTO9, PI to the tubes. TXT: Incubate for 30 min in the dark at RT

3.6. After incubation, add 200 microliters of sterile 0.85 percent saline buffer to each tube to prepare them for flow cytometry [1].
3.6.1. Talent pipetting 200 microliters of sterile saline buffer into each of the three stained tubes.

3.7. Run tube one, containing SYTO 9-stained cells, to adjust the voltage of the green fluorescence channel [1]. Then run tube two, containing propidium iodide-stained cells, to adjust the voltage of the red fluorescence channel [2]. Set each channel's intensity distribution mode to between 10⁴ and 10⁵ to utilize the full dynamic range of the instrument [3].
3.7.1. SCREEN: Show the cytometer interface with the BL1 channel selected and demonstrate adjusting voltage to bring the green fluorescence mode into the 10⁴–10⁵ range.
3.7.2. SCREEN: Show the BL3 channel selected while running tube two, adjusting the red fluorescence signal into the same range.
3.7.3. SCREEN: Display both histograms with each peak properly aligned within the 10⁴–10⁵ scale.

3.8. Run tube three, containing cells stained with both SYTO 9 and propidium iodide, to check whether live and dead cell populations are well separated [1]. Adjust the voltages on the BL1 or BL3 channels if separation is unclear [2].
3.8.1. SCREEN: Show the cytometer interface running tube three and displaying a two-dimensional fluorescence plot with separated live and dead cell populations.
3.8.2. SCREEN: Demonstrate voltage adjustments on BL1 or BL3 to improve resolution if the populations overlap.

3.9. Then, run the mock-treated, unstained sample using the established voltage settings to confirm minimal autofluorescence in both fluorescence channels, with intensity values remaining below 10² [1].
3.9.1. SCREEN: Show the cytometer interface running the unstained control and displaying histograms of green and red channels with signals remaining under the 10² mark.

4. Running Samples on the Flow Cytometer
4.1. Apply the established flow cytometer settings and run the unstained sample first to confirm that autofluorescence remains below 10² in both the BL1 and BL3 channels [1].
4.1.1. SCREEN: Show the flow cytometer interface running the unstained sample with histograms indicating autofluorescence below the 10² threshold in both fluorescence channels.

4.2. Run the experimental samples on the flow cytometer using the same staining and voltage settings [1]. Export the flow cytometry output files in .fcs (F-C-S) format using either the FCS 3.0 or 3.1 standard [2].
4.2.1. Talent placing stained experimental samples into the flow cytometer one by one for acquisition.
4.2.2. SCREEN: Show the Export window on the cytometer software interface with .fcs (FCS 3.0 or 3.1) selected as the file format.

4.3. In R, install and load the required packages: flowCore (Flow-Core), ggplot2 (G-G-Plot-Two), and ggcyto (G-G-Cyto) [1].
4.3.1. SCREEN: Show the R console with the commands for installing and loading the flowCore, ggplot2, and ggcyto packages.

4.4. Import the .fcs files into the current R environment using an appropriate import function from the flowCore package [1]. Adjust the file names and assign treatment conditions accordingly for downstream analysis [2].
4.4.1. SCREEN: Display the R console loading .fcs files.
4.4.2. SCREEN: Show R code that renames sample files and adds treatment conditions in a data frame or flowSet object.

4.5. Generate a two-dimensional density plot of all events using FSC.H (F-S-C-H) against SSC.H (S-S-C-H) [1]. Draw a polygon gate to exclude non-cell events and name the gate “cells” [2].
4.5.1. SCREEN: Show the plot of FSC.H vs. SSC.H with event density.
4.5.2. SCREEN: Show the plot with a user-defined polygon gate named “cells” enclosing the main cell population.

4.6. For the population gated as “cells”, create a two-dimensional density plot using FSC.H against FSC.W [1]. Identify the cluster with a lower mean FSC.W as the single-cell population and draw a polygon gate around it, naming it “singlets” [2].
4.6.1. SCREEN: Show a plot of FSC.H vs. FSC.W from the “cells” gate with two visible clusters.
4.6.2. SCREEN: Show the same plot with a drawn polygon gate enclosing the lower FSC.W cluster, labeled “singlets”.

4.7. For the gated “singlets” population, create a two-dimensional density plot using BL1.H against BL3.H [1]. Based on control samples of live and dead cells, draw polygon gates to define live, damaged, and dead cell populations [2].
4.7.1. SCREEN: Show the BL1.H vs. BL3.H density plot for the “singlets” gate.
4.7.2. SCREEN: Show the same plot with clearly defined polygon gates labeling live, damaged, and dead cell regions based on fluorescence intensity.

4.8. Calculate the percentages of live, damaged, and dead cells based on the gated populations [1]. Export these statistics to a data table or file for downstream analysis [2].
4.8.1. SCREEN: Display the R console output showing the calculated population percentages.
4.8.2. SCREEN: Show the export function saving the statistics as a .csv or similar file format.



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: 187.
· Please note that the video cannot include voiceover without an accompanying visual.

5. Results 

5.1. Confocal microscopy showed uniformly green, intact plasma membranes in mock-treated Candida glabrata cells [1], while 100 millimolar hydrogen peroxide induced stronger green fluorescence with some yellow cells [2], and 1,000 millimolar treatment resulted in predominantly yellow cells, indicating complete membrane compromise and dye uptake [3].
5.1.1. LAB MEDIA: Figure 1A. Video editor: Highlight the green-colored cells in the 0 millimolar panel.
5.1.2. LAB MEDIA: Figure 1A. Video editor: Highlight the mixture of green and yellow cells in the 100 millimolar panel.
5.1.3. LAB MEDIA: Figure 1A. Video editor: Highlight the bright yellow cells in the 1,000 millimolar panel.
5.2. Flow cytometry analysis showed that treatment with 100 millimolar hydrogen peroxide caused a noticeable increase in green fluorescence intensity compared to untreated cells [1], while treatment with 1,000 millimolar shifted the population strongly towards red fluorescence [2].
5.2.1. LAB MEDIA: Figure 1B. Video editor: Highlight the denser and right-shifted population in the green axis of the 100 millimolar panel.
5.2.2. LAB MEDIA: Figure 1B. Video editor: Highlight the upward-shifted population in the red axis of the 1,000 millimolar panel.


5.3. Three populations—live, damaged, and dead—were separated based on green and red fluorescence intensity, with live cells showing strong green and low red signals [1], damaged cells showing elevated green and red signals [2], and dead cells showing dominant red signals [3].
5.3.1. LAB MEDIA: Figure 2C. Video editor: Highlight the cluster at the lower-right labeled “Live”.
5.3.2. LAB MEDIA: Figure 2C. Video editor: Highlight the intermediate area labeled “Damaged”.
5.3.3. LAB MEDIA: Figure 2C. Video editor: Highlight the upper-left region labeled “Dead”.

5.4. Flow cytometry across three replicates showed consistent SYTO 9 and Propidium iodide patterns at each hydrogen peroxide concentration, with only minor variations in fluorescence intensity [1].
5.4.1. LAB MEDIA: Figure 3A. 

5.5. Colony-forming assays showed a sharp drop in viability at 100 millimolar hydrogen peroxide [1] and near-zero survival at 1,000 millimolar [2], whereas the SYTO 9 and propidium iodide assay overestimated viability at 100 millimolar by detecting membrane-intact but non-culturable cells [3].
5.5.1. LAB MEDIA: Figure 3B (left panel: CFU). Video editor: Highlight the dramatic drop in gray bars between 0 and 100 millimolar.
5.5.2. LAB MEDIA: Figure 3B (left panel: CFU). Video editor: Highlight the near-zero bar at 1,000 millimolar.
5.5.3. LAB MEDIA: Figure 3B (right panel: SYTO 9/PI). Video editor: Highlight the tall gray bar labeled “% live” at 100 millimolar.
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