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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:  25
Number of Shots:  51 (7 SC) 

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.
· 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
Answers will be slightly edited in accordance with journal guidelines.

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.	Comment by Poornima  G: Authors: Please review the protocol section titles, narration and the shot descriptions entirely.	Comment by Poornima  G: Authors: Please check all the pronunciation guides written in red italics below and post a comment at the respective guide if any changes are required
· 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. Bacterial Culture Preparation and Calibration
Demonstrator: Click here to enter name of demonstrator(s) 

2.1. To begin, add glycerol to the tested bacterial strains Escherichia coli CECT 434 and Staphylococcus aureus CECT 976 [1] and store them at minus 80 degrees Celsius [2].
2.1.1. WIDE: Talent adding glycerol to bacterial strain containing vials.
2.1.2. Talent placing labeled cryovials at minus 80 degrees Celsius.

2.2. For recovery, culture the bacteria on plate count agar plates [1]. Incubate the plates for 24 hours at 25 degrees Celsius in an incubator [2].
2.2.1. Talent streaking or placing the bacterial culture onto plate count agar plates.
2.2.2. Talent placing the plates in the incubator.

2.3. Prepare overnight-grown cultures of the strains under study by inoculating 1 bacterial colony from a streaked plate into tryptic soy broth to reach the exponential growth phase according to the calibration curve obtained in the following steps [1]. Incubate the cultures in a shaking incubator at 100 revolutions per minute and 25 degrees Celsius [2].
2.3.1. Talent inoculating 1 bacterial colony from a streaked plate into tryptic soy broth.
2.3.2. Talent placing the inoculated broth in the shaking incubator.

2.4. Using a spectrophotometer, obtain a calibration curve of colony-forming units per milliliter as a function of the optical density at 600 nanometers for each bacterial strain [1].
2.4.1. Talent using the spectrophotometer to begin obtaining optical density at 600 nanometers measurements for the bacterial strains.

2.5. Grow an overnight bacterial culture in tryptic soy broth at 25 degrees Celsius with agitation at 100 revolutions per minute [1]. Prepare 10-fold serial dilutions of the culture in sterile saline solution containing 0.85 percent weight per volume sodium chloride [2]. Using a spectrophotometer, measure the optical density at 600 nanometers of each dilution [3].
2.5.1. Talent placing the bacterial culture in tryptic soy broth into the shaking incubator.
2.5.2. Talent preparing 10-fold serial dilutions of the bacterial culture in sterile saline solution.
2.5.3. Talent placing the sample and measuring the optical density at 600 nanometers in the spectrophotometer.

2.6. Plate the appropriate dilutions on plate count agar [1] and incubate the plates at 25 degrees Celsius for 24 hours [2]. Select the plates presenting between 10 and 100 colonies [2]. Determine the corresponding colony-forming units per milliliter values [4].
2.6.1. Talent plating the appropriate dilutions on plate count agar.
2.6.2. Talent placing the plates in the incubator.
2.6.3. Talent examining the plates and selecting those with between 10 and 100 colonies.
2.6.4. Talent counting colonies on the plate by marking them.

2.7. Plot the colony-forming units per milliliter values against the corresponding optical density at 600 nanometers readings within the linear range of 0.04 to 0.8 [1].
2.7.1. SCREEN: Show the plotting of colony-forming units per milliliter values against optical density at 600 nanometers readings within the linear range of 0.04 to 0.8.
[bookmark: _Hlk162020732][bookmark: _Hlk203170338][bookmark: _Hlk162020892][bookmark: _Hlk203166143]Authors: Please create screen capture videos of the shots labeled as SCREEN, write a screenshot summary, and upload the files to your project page as soon as possible: 

2.8. With at least 2 independent assays, perform linear regression analysis to obtain the calibrat ion equation [1]. Use the resulting equation to estimate bacterial concentrations in subsequent experiments [2].
2.8.1. SCREEN: Show the linear regression analysis used to obtain the calibration equation.
2.8.2. SCREEN: Show the use of the calibration equation to estimate bacterial concentrations.

2.9. Centrifuge the inocula at 3772 g for 10 minutes [1]. Wash the inocula once with phosphate-buffered saline [2].
2.9.1. Talent placing the inocula in the centrifuge.
2.9.2. Talent adding PBS and washing the inocula once with phosphate-buffered saline.

2.10. Using a spectrophotometer, adjust the optical density at 600 nanometers of the inocula in phosphate-buffered saline to 1 x 108 colony-forming units per milliliter in fresh tryptic soy broth medium [1].
2.10.1. Talent placing sample in spectrophotometer.
2.10.2. Talent adding TSB media to the cells taken in a tube to adjust the optical density.



3. Preparation of Antimicrobial Compounds and Controls
Demonstrator: Click here to enter name of demonstrator(s) 

3.1. Consider the selection, study, and preparation of the tested molecules as 2 biocides, BAC and PAA at 15 percent weight per volume, and 2 phytochemicals, SAL and EUG at 99 percent [1-TXT].
3.1.1. Shot of the tested molecules BAC, PAA, SAL, and EUG arranged for preparation. TXT: BAC: Benzalkonium chloride
PAA: Peracetic acid
SAL: Salicylic acid
EUG: Eugenol

3.2. Prepare the tested concentrations of BAC, PAA, EUG, and SAL [1].
3.2.1. LAB MEDIA : table 1.

3.3. Prepare the tested concentrations in 15 milliliter centrifuge tubes by adjusting the volumes of stock solution and cell suspension to obtain the desired final molecule concentration and cell density [1].
3.3.1. Talent adjusting the volumes of stock solution and cell suspension in 15 milliliter centrifuge tubes.

3.4. For all subsequent assays, include 2 negative controls: bacteria without treatment [1] and bacteria exposed to 5 percent dimethyl sulfoxide [2].
3.4.1. Talent preparing the untreated bacterial negative control.
3.4.2. Talent preparing the bacterial negative control exposed to 5 percent dimethyl sulfoxide.


4. Antimicrobial Treatment and Quantification

Demonstrator: Click here to enter name of demonstrator(s) 

4.1. Add 1 milliliter of cell suspension to 1 milliliter of ultrapure water and wait for 2 minutes [1].
4.1.1. Talent adding 1 milliliter of cell suspension to 1 milliliter of ultrapure water in a tube and keeping the tube aside.

4.2. Then, add 8 milliliters of biocide or phytochemical solution in ultrapure water or 5 percent dimethyl sulfoxide [1]. Incubate the mixture in a shaking incubator at 100 revolutions per minute and 25 degrees Celsius for 30 minutes [2].
4.2.1. Talent adding 8 milliliters of biocide or phytochemical solution to the mixture.
4.2.2. Talent placing the tube in the shaking incubator.

4.3. Mix the compounds with the cells by vortexing [1].
4.3.1. Talent vortexing the tube to mix the compounds with the cells.

4.4. Prepare the the universal neutralizer to neutralize each biocide or phytochemical at each tested concentration by dilution [1].
4.4.1. Talent mixing the dilution neutralization method.

4.5. Add 1 milliliter of the sample being neutralized to 8 milliliters of universal neutralizer [1] and then add 1 milliliter of ultrapure water [2].
4.5.1. Talent adding 1 milliliter of the sample to 8 milliliters of universal neutralizer.
4.5.2. Talent adding 1 milliliter of ultrapure water to the mixture.

4.6. Perform ten-fold serial dilution by adding 100 microliters of a specific dilution to 900 microliters of sterile saline solution to prepare the subsequent dilution [1]. Repeat this process from dilution 10 to the power of minus 1 to dilution 10 to the power of minus 7 [2]. Plate 10 microliters of each dilution onto plate count agar using the drop plate method to determine surviving cells [3]. Incubate the plates at 25 degrees Celsius without agitation for 24 hours for cell counts [4].
4.6.1. Talent performing ten-fold serial dilution by transferring 100 microliters into 900 microliters of sterile saline solution.
4.6.2. Talent continuing the serial dilution series up to 10 to the power of minus 7.
4.6.3. Talent plating 10 microliters of each dilution onto plate count agar using the drop plate method.
4.6.4. Talent placing the plates in the incubator.

4.7. Visually count colony-forming units on plates containing more than 10 and less than 100 colonies [1]. Record the concentration at which complete reduction in culturability occurs as the minimum bactericidal concentration [2]. Calculate the colony-forming units per milliliter using the Equation [3].
4.7.1. Talent examining plates and counting colonies within the specified range.
4.7.2. Talent recording the minimum bactericidal concentration based on observed results in a book or computer.
4.7.3. SCREEN: Show the calculation of colony-forming units per milliliter using Equation 1.
CFU/mL = n/(SV × Dil)

4.8. Assess the logarithmic reduction by calculating the log reduction, where X0 represents the colony-forming units per milliliter for untreated bacteria and X represents the colony-forming units per milliliter for treated bacteria [1].
4.8.1. SCREEN: Show the calculation of logarithmic reduction using Equation 2.
log reduction = log (X0) - log (X) = log (X0/X)

5. Evaluation of Combination Treatments and Regrowth Analysis
Demonstrator: Click here to enter name of demonstrator(s) 

5.1. Apply the previously described methodology to assess the activity of all possible dual and triple combinations to search for possible potentiation or synergistic effects [1]. Use 1 biocide and 1 phytochemical for dual combinations, or 1 biocide and 2 phytochemicals for triple combinations [2 and 3 side by side].
5.1.1. Talent aliquoting solutions to multiple treatment tubes labeled ‘dual’ and ‘triple combinations’.
5.1.2. TEXT ON PLAIN BACKGROUND
Dual combination: 1 Biocide + 1 Phytochemical

Concentrations for dual combinations: 
· BAC: 0.1, 0.5, 0.75 mg/L 
· PAA: 0.1, 0.3, 0.5 mg/L 
· SAL: 50, 100, 250 mg/L 
· EUG: 100, 250, 750 mg/L 
5.1.3. Triple combination: 1 Biocide + 2 Phytochemicals

Concentrations for triple combinations: 
· BAC: 0.75 mg/L 
· PAA: 0.5 mg/L 
· SAL: 100, 250 mg/L 
· EUG: 250, 750 mg/L
Video editor: Please show these 2.24.2 and 2.24.3 side by side using split screen and add a vertical line in between to divide these 2 

5.2. Select the concentrations that were assessed in the dose-response assay for individual molecules and resulted in non-bactericidal effects [1]. To assess bacterial regrowth ability, allow the microbial cells to grow in liquid medium for 24 hours after treatment and neutralization at 25 degrees Celsius and 100 revolutions per minute [2].
5.2.1. SCREEN: Cursor hovering over the concentrations from the dose-response assay that resulted in non-bactericidal effects.
5.2.2. Talent placing the treated and neutralized microbial cells in liquid medium in the shaking incubator at 25 degrees Celsius.

5.3. Perform ten-fold serial dilution, plating and incubation of the PCA plates as demonstrated earlier to quantify the colony-forming units per milliliter [1].
5.3.1. Reuse 2.20.1, 2.20.3 and 2.20.4 and show  these 3 in split screen.

5.4. Finally, assess antimicrobial interactions and kinetics by combining fractional bactericidal concentration index classification, Combenefit mapping, and time-response modeling [1].
5.4.1. SCREEN: Show integrated analysis with fractional bactericidal concentration index results, Combenefit synergy map, and time-response curve displayed together. Authors: We need only a 20-second long representative recording for this shot




Results
Please review this section to make sure that it accurately reflects your findings.	Comment by Poornima  G: Authors: Please check if the narration is correct and if the figures and areas being highlighted match with the narration
· 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.

6. Results 

6.1. Benzalkonium chloride, peracetic acid, salicylic acid, and eugenol showed a clear concentration-dependent reduction in culturability after 30 minutes of treatment [1].
6.1.1. LAB MEDIA: Figure 1. Video editor: Show all 4 panels and emphasize how both lines (gray squares and black circles) decrease as concentration increases.

6.2. Benzalkonium chloride and peracetic acid achieved complete inactivation at much lower concentrations than salicylic acid and eugenol [1].
6.2.1. LAB MEDIA: Figure 1. Video editor: Highlight data points in A and B.

6.3. After 24 hours, Staphylococcus aureus remained inactivated at the same concentrations used for the immediate effects for all compounds indicating that the effectiveness of the four molecules was sustained [1].
6.3.1. LAB MEDIA: Figure 2. Video editor: Highlight the gray square series in ABCD.

6.4. Escherichia coli showed some regrowth after 24 hours, requiring higher concentrations of Benzalkonium chloride, salicylic acid, and eugenol to achieve complete inactivation [1]. Only for peracetic acid, complete inactivation of Escherichia coli occurred at 1 milligram per liter, matching the concentration observed in the immediate effect data [2].
6.4.1. LAB MEDIA: Figure 2. Video editor: Highlight the black circle series in ACD.
6.4.2. LAB MEDIA: Figure 2B. Video editor: Highlight the black circle series and emphasize the black circle  at the 1 mg/ml mark on the X axis

6.5. Synergy maps revealed that antimicrobial interactions were highly concentration-dependent [1], showing both synergistic [2] and antagonistic regions [3].
6.5.1. LAB MEDIA: Figure 3. 
6.5.2. LAB MEDIA: Figure 3. Video editor: Show multiple panels and point out blue zone across the surfaces.
6.5.3. LAB MEDIA: Figure 3. Video editor: Show multiple panels and point out red zones across the surfaces.

6.6. Benzalkonium chloride and peracetic acid demonstrated faster and stronger time-dependent killing compared to salicylic acid and eugenol [1].
6.6.1. LAB MEDIA: Figure 4. Video editor: Compare the steep downward curves in benzalkonium chloride and peracetic acid panels with the slower curves in salicylic acid and eugenol panels.

6.7. Higher concentrations consistently resulted in faster bacterial inactivation over time for all compounds [1].
6.7.1. LAB MEDIA: Figure 4. Video editor: Highlight the higher concentration curves dropping faster than the lower concentration curves within each panel.



[bookmark: _Hlk215154137][bookmark: _Hlk215844323]NOTE to the Authors:


Uploading Separate Clips (Highly Recommended)

Please upload a separate video file for each SCREEN shot (tagged as SCREEN), naming the file according to the shot number (e.g., 2.4.3, 1.5.1, 3.2.1, 3.1.3, etc.).

- Each clip must be a maximum of 20 to 25 seconds to match the voice narration.
- If an action takes longer, provide only the best, most representative 20-25 second segment.
- Please do not provide longer clips as we won’t be able to use them.
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